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MONDAY MORNING SESSION 
September 19, 1983 

The 1983 Annual Meeting of the 
Locomotive Maintenance Officers 
Association, held at the Conrad 
Hilton Hotel, Chicago, Illinois, on 
September 19-20-21, 1983, convened 
at 9:05 a.m., Mr. W. E. Caldwell, 
President of the Car Department 
Officers Association, presiding. 

MR. CALDWELL: Good morn­
ing, ladies and gentlemen. I am 
Ed Caldwell, Superintendent, Car 
Department, Southern Railway, and 
this year's President of the Car 
Department Officers Association. 

On behalf of the Car Depart­
ment Officers Association, the Air 
Brake Association, the Locomotive 
Maintenance Officers Association, 
the Railway Fuel and Operating 
Officers Association, the Railway 
Supply Association and the Execu­
tive Committees and their officers, 
it is a pleasure to welcome you to 
Chicago and to this 75th Annual 
Technical Conference, which I de­
clare now to be in session. 

Continuing a long history and 
tradition of this conference, of put­
ting. first things first, will you all 
please rise for the invocation, to 
be given by Dr. William D. White, 
senior minister, Chicago Temple, 
First United Methodist Church, 
Chicago. Dr. White. 

REVEREND WILLIAM D. 
WHITE: I wonder if I may bring 
a greeting to you first. I am not 
officially supposed to do it, but I 
just got back from China and I 
notice you have some people from 

China on the program. I want to 
tell you the Chinese railroads start 
on time, end on time, they are 
clean, not the fastest in the world, 
but consider this: 

If you had one billion people 
within the borders of the United 
States and no one company owned 
a private car, what a responsibility 
you would have! So, I want to tell 
you there are other railroad per­
sons around the world really work­
ing at it. It is a wonderful country 
to visit, and I bring you their 
greetings. 

Shall we pray. 

0 God, we are grateful for the 
ability and privilege of connecting 
families and tying industries to­
gether and crossing all borders of 
this great nation. We ask for a 
wisdom greater than our own. In­
vade our minds and hearts as we 
gather together in these days, that 
all of our meetings this week may 
be cordial and candid and creative. 
Bless the leadership of all the or­
ganizations represented here. Give 
them strength and foresight. Bless 
all the families represented in this 
room, and grant to all of us a safe 
return home. These things we ask 
in the N arne of Jesus Christ our 
Lord. Amen. 

MR. CALDWELL: Thank you, 
Dr. White, for your words of in­
spiration and guidance, which we 
can all apply both for a successful 
conference here and to our indi-
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vidual jobs and lives when we re­
turn home from this convention. 

It is a privilege to again open 
this conference with a joint meet­
ing. Our organizations share the 
responsibility and goals of opera­
ting trains safely, efficiently and 
profitably, and this joint meeting 
recognizes that such a Herculean 
task requires the skills, dedication 
and, most of all, the cooperation .of 
each of us. 

Before our keynote address this 
morning I would like to introduce 
the persons here at the speaker's 
table and ask that each rise as he 
is introduced, and remain standing. 
Please hold your applause until all 
have been introduced. 

Seated on my immediate left, Mr. 
Harold H. Hall, President and Chief 
Operating Officer, Norfolk South­
ern Corporation, and this morning's 
keynote speaker. 

Next on my left, L. Dale Gaeth, 
President of the Railway Supply 
Association. 

Next, Mr. E. F. Wilcox, this 
year's President of the Air Brake 
Association. 

Mr. F. D. Bruner, President of 
the Locomotive Maintenance Offi­
cers Association. 

To my right, Dr. White, from 
whom we just heard. 

Mr. J. R. Mecaskey, President of 
the Railway Fuel and Operating 
Officers Association. 

Mr. William J. Burrows, Execu­
tive Secretary, Railway Supply As­
sociation. 

Mr. W. H. Cyr, Chairman of the 
Coordinated Associations. · 
[Applause] 

I believe our keynote speaker 
this morning will be one you can 
all relate to, because not only is 
he president of one of the giants 
in the railway industry but he is 
himself a man experienced in the 
operating department of the rail­
roads, and he understands and 
appreciates the challenges and re­
sponsibilities facing those of us in 
these coordinated groups, and par­
ticularly in the mechanical groups. 

Mr. Harold H. Hall, President 
and Chief Operating Officer of the 
Norfolk Southern Corporation, was 
born in Andrews, North Carolina on 
April 30, 1926, the son of Dell 
Chandler Hall and Myrtle Roland 
Hall, and except for approximately 
three years with the U.S. Navy 
during World War II he worked 
continuously for the Southern Rail­
way after joining the company in 
1943 as an agent telegrapher at 
Andrews. 

Rising steadily through South­
ern's ranks of the Operating De­
partment, he touched all the bases 
-train dispatcher, trainmaster, di­
vision superintendent, general man­
ager of both lines East and lines 
West, Vice President for Ttanspor­
tation, Senior Vice President Op­
erations, Executive Vice President 
Operations, President, and finally 
President and Chief Executive Offi­
cer. He was made President in 
1979, and a year later was given 
the added title of Chief Executive 
Officer, a post he held until be­
coming Norfolk Southern's first 
President and Chief Operating Of­
ficer when that corporation was 
formed on June 1, 1982 by the mer-
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ger of Southern Railway and Nor­
folk and Western. 

Mr. Hall is a Director of the 
Norfolk Southern Corporation and 
of several other organizations, 
including Riggs National Corpora­
tion, Penn Virginia Corporation, 
Richmond, Fredericksburg and Po­
tomac Railroad Company, and Flor­
ida East Coast Railway Company. 

He has completed special man­
agement courses•at the Transporta­
tion Graduate School, American 
University, Transportation Insti­
tute, Northwestern University, and 
the Advanced Management Pro­
gram, Harvard University. He is 
married to the former Mary Eliza­
beth Abernathy, of Andrews, and 
they have two children. 

It is with great pleasure that I 
welcome this outstanding leader of 
the rail industry as our keynote 
speaker. Mr. Hall. [Applause] 

MR. H. H. HALL: Thank you, 
Ed. Ladies and gentlemen, it is par­
ticularly good to see ladies present 
in a railroad group. Their beauty 
and vivaciousness always adds a 
lot to any group of railroaders. I 
think all of you will agree with 
that. 

I am not sure I can live up to 
the introduction that Ed just gavt!, 
but I am very flattered to be in­
vited to give you the keynote ad­
dress for your meetings during the 
next three days. It is flattering to 
be asked to set the keynote for a 
gathering as important as this. 
Certainly it is a challenge to seek 
out the common denominator to 
help develop guidelines for a group 
so large and so diverse. 

However, a look at the array of 
complex and technical subjects you 
will be dealing with during these 
few days does produce the germ 
of an idea. Everything that con­
cerns you here represents some­
thing basic to our business, and in 
coping with these basics you are 
setting down the foundations for 
the important role railroads will 
continue to play in 1984 and the 
years beyond. 

If experience is any guide--and 
if our economic forecasters are not 
too wide of the mark-1984 should 
see railroads supporting and bene­
fiting from a recovering economy. 

Surprisingly, our railroad indus­
try maintained its level of business 
activity and revenues longer than 
almost any other industry when the 
economy took a nosedive two years 
ago. Unfortunately, there is an­
other side to the coin. We are also 
having a harder struggle than most 
on the way up. But the fact that 
we could hold the line as well as 
we did on the downturn in eco­
nomic activity, and weather a pret­
ty deep recession as well as we 
have, says a lot about the basic 
strength of our industry now. 

There was a time-and not too 
long ago-when some railroads 
could not have survived the kind 
of economic weather we have had 
in the last year or so. But the 
strengthening effect of the rail 
mergers and contributions we have 
seen in recent years is helping us 
be better competitors. We can de­
liver single system service over 
longer distances and serve a wider 
geographical array of customers. 
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And the new marketing freedoms 
ava il abl e to u s as a result of 
the degree of deregulation accom­
plished under the Staggers Act let 
us put our competitiveness to good 
use. 

Ra ilroads can and do react more 
quickly to changes in the transpor­
tation market place. Nowhere is 
this having greater effect than in 
the f i e l d of intermodal, where 
pricing freedom is spurring the 
growth of our p iggyback business. 
Beyond that, the indications are 
clear t hat t he regulatory barriers 
to intermodal ownership and total 
transportation are coming down. 

Wider use of contracts is giving 
us the opportunity to f irm up price 
and service relationships with cus­
tomers over long enough periods of 
time to make service and equip­
ment commitments practical for us. 
Since these contracts have proved 
useful to shipper and carrier, we 
can expect to see more of t hem. 

For a number of reasons, we can 
look to railroads to provide a solid 
base for what we hope a nd expect 
will be a n economy steadily r e­
covering s trength in the next year 
or two. Already we are beginning 
to see improvement in t he mer­
chandise transportation business, at 
leas t in some parts of it . This has 
been true on Norfolk Southern's 
railroads, and I believe has been 
the case on others as well. 

Revenues on paper, chemicals, 
transportation equipment and in­
termodal have been heading up­
ward. Although export coal traffic, 
which is an important r evenue pro-

HAROLD H. HALL 
President and Chief Operating Officer 

Norfolk Southern Corpration 

ducer for my railroads, is well 
below the r ecord levels of a year 
or so ago, coal for utilities and 
steel production is showing some 
strength for us. And on the sub­
ject of coal, I am delighted to see 
a couple of railroads outbid a 
f ledgling slurry pipeline for a 
lucrative utility coal hauling con­
tract. 

But if railroads have the poten­
t ial for benefiting from a re­
covering economy, it is strictly a 
potential. How well that potential 
is realized-how good a base rail­
roads prove to be for the r ecovery 
we look for-depends to a great 
extent on the people in this room. 

That's the challenge I would like 
to put to you today. 

You are responsible for some of 
the basics in our business-the 
track on which we operate, the lo­
comotives and cars we use, and the 
people who maintain them. The 
line-up at programs I have seen 
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for your meetings here makes it 
plain that you are giving intense 
study to the technology of our 
business. 

That is all to the good. Railroads 
are far more affected by, and re­
sponsive to, modern technology 
than most people realize. The chal­
lenge we face is to use our research 
and technology to stay lean and 
efficient, to continue to do a better 
job with fewer people. 

If there is any advantage to be 
had from undergoing periods of 
economic stress, it is the enforced 
discipline of making the most of 
every resource. Under the pressure 
of reduced business and revenues 
we soon learn to readjust our 
sights from what it would be use­
ful to have to what we absolutely 
have to have, and we learn to use 
those basic essentials wisely. 

In good times and bad, people 
are the most valuable and expen­
sive resource we have. We can 
never afford to waste or misuse 
their efforts- or to have more 
people than we need to get our job 
pone effectively. 

During the recession we have 
had to do some drastic streamlin­
ing of our work forces. We did 
this with regret because we never 
like to let our good people go. But 
the experience held a valuable les­
son for us. Technology had helped 
make us more efficient, our people 
more productive. Still there was 
more progress to be achieved in 
this direction and, under the pres­
sure of events, we did it. Now we 
can't let a business recovery tempt 

us to relax, because the need for 
efficiency and productivity is just 
as real and just as compelling as 
it was a year ago. A recovering 
economy won't mean a lessening 
of competition-just more business 
to compete for. There will be a 
lot of other hungry carriers out 
there fighting for business-trucks 
and water carriers and pipelines, 
contract carriers and private 
carriers. 

Nor is ours the only competitive­
ness at stake. Our nation is locked 
in a struggle for markets with 
other nations that have manufac­
tured products to sell. 

America was once the industrial 
focus of most of the world, the 
leader in manufacturing technol­
ogy, whose expertise in mass pro­
duction others sought to copy. Now 
we face growing competition from 
other countries in the world's eco­
nomic market place. Often this 
competition comes from countries 
whose manufacturing plants are 
more modern than our own because 
they have been rebuilt with Ameri­
can capital. 

I do not mean to imply that rail­
roads can somehow upgrade the 
production facilities of American 
industry. Certainly we can do 
nothing to slow or reverse the 
trend away from heavy manufac­
turing to lighter industry, research 
and service businesses; but we can 
make our part of the mass pro­
duction and distribution system as 
efficient as possible. 

Much depends on the ability of 
the American economy to sustain 
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the recovery we see beginning. 
That ability will be affected to a 
large degree by the efficiency and 
productivity of the transportation 
system on which industrial pro­
duction depends. And for a large 
share of the freight that moves in 
this country, transportation means 
railroads. 

Basic heavy industry- steel, 
chemicals, plastics, auto and equip­
ment maufacturing- will remain 
to undergird all else in the eco­
nomic structure. Railroads must 
continue to serve that heavy indus­
try by transporting raw materials 
and finished products. 

Food production and distribution 
will continue to rely on rail trans­
portation- from carloads of lime 
and fertilizer for the fields and 
grain for the feed lots to refriger­
ated trailer loads of meat for the 
supermarket. 

Railroads will still be moving 
mountains of coal for energy gen­
eration, steel production and in­
dustrial heating-here and abroad. 

What we do is basic to America's 
business, just as what you do is 
basic to our railroad business. But 
that doesn't guarantee anything to 
either of us, unless we work at it. 
Basics have a way of changing, as 
we have all had reason to learn. 

Railroads are looking in new di­
rections-and so are railroad cus­
tomers. 

More and more, when we talk 
about railroads we are really talk­
ing about railroad-based transpor­
tation systems whose capabilities 
extend far beyond the reach of 

steel rails. Rail-highway inter­
modal traffic continues to be the 
fastest growing part of our busi­
ness. Now the Interstate Commerce 
Commission seems to . be opening 
the way to railroad acquisition of 
trucking companies. One railroad, 
Norfolk Southern, is also looking 
at the start-up next year of a rail­
barge- ship combination for top­
ping-off large capacity coal ships 
for overseas movement. 

Some shippers who once looked 
to railroads or barge lines for the 
transport of coal are now seriously 
involved in the effort to start up 
coal slurry pipelines for the long­
distance transport of coal to power 
plants or port facilities. Proponents 
of pipelines are closer than they 
have ever been to winning Con­
gressional action to allow them the 
right of eminent domain they feel 
they must have to make pipeline 
construction feasible. 

I didn't bring that up in order 
to issue a warning about the perils 
of coal slurry pipelines. Most of 
you know and share my feelings on 
that issue. I simply want to make 
the point that the resurgence of 
the coal slurry pipeline proposals, 
after almost a generation of lying 
fallow, is one more bit of evidence 
that we are dealing with a period 
of constant change. Deregulation 
has changed our relationships with 
one another in the railroad busi­
ness. It has exposed us to antitrust 
penalties if we do not change some 
practices that had been standard 
among railroads in the past. It 
continues to open to us new op­
portunities to respond quickly to 
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market changes and to diversify 
our transportation services to cus­
tomers. 

Change is always unsettling, but 
it can often be turned to our ad­
vantage if we are aggressive and 
efficient in meeting it. That's our 
key to making railroads the solid 
base for a recovering economy -
as I believe we are determined to 
do. 

To sum up very briefly, here is 
how I see our situation now: 

Deregulation has given us a 
number of new tools to work with. 

Economic adversity has com­
pelled us to sharpen them to a keen 
edge and use them with greater 
skill. 

The combination should certainly 
work to the benefit of our cus-

tomers and our railroads in the 
better times we believe are ahead. 

And we're counting on you to 
help make that happen. [Applause] 

MR. CALDWELL: Thank you, 
Mr. Hall, for your words of en­
couragement and for leading us 
with your keynote speech and set­
ting the tone for what we hope 
will be a most successful technical 
conference and one which will help 
the railroads shape their destiny 
and their operating practices in the 
future. 

I want to thank you all for being 
here for the opening ceremonies 
and keynote address. We will now 
adjourn to our individual sessions. 
Thank you. 

[Recess.] 

Best Wishes For Success 
from 

AYLOR AND ASSOCIATES 
V. E. (Bud) Aylor 

Manufacturers Representatives 
Serving the Railroad Industry 

198581dlewood Trail 
Strongsville, Ohio 44136 

Area 216/238-4203 
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MONDAY MORNING SESSION 
September 19, 1983 

REPORT OF THE COMMITTEE ON NEW DEVELOPMENTS 

A. A. CHACO N, Chairman 
General Mechanical Engineer 

Union Pacific Railroad 
Omaha, NE 

[Mr. Frank D. Bruner, President 
of the Locomotive Maintenance Of­
f icers Association, assumed t he 
Chair.] 

PRESIDENT BRUNER: Wel­
come to the LMOA sess ions, gentle­
men. It is certainly my pleasure 
as President to open t his particular 
meeting, in view of what we were 
faced with last year. It didn't start 
off very well. I did manage to get 
here on the second day, and there 
are more members here now than 
t hen. The thing that was amazing 
was all the suppliers here las t 
year. We cer ta inly appreciat ed 
their support. 

B. A. CUMBEA 
5th VICE PRESIDENT 

Manager Loco. Maint.-Engineering 
Chessie System 
Huntington, WV 

I don't have any special an­
nouncements before we begin. We 
ar e looking forward to having a 
good meeting. 

I am going to call f irs t on Mr. 
Bud Cumbea, our 5t h Vice P resi­
dent, to introduce t he Vice Chair­
man of t he New Developments 
Committee. Their Chairma n, Tony 
Chacon, was called back to his rail­
road for a meeting, and I under­
s tand he will probably get back 
here before we conclude our meet­
ing. 

New developments are dear to 
my heart. I have been in that area 
for a number of years. On May 1 
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I retired as Assistant Chief Me­
chanical Officer, Research and De­
velopment. That has been dear to 
my heart also, and I am sure we 
will all appreciate the Committee's 
fine presentation this morning. Mr. 
Cumbea, will you please come to 
the podium. 

MR. B. A. CUMBEA [Manager 
Locomotive Maintenance- Engineer­
ing, Chessie System, Huntington, 
West Virginia] : Thank you, Frank. 
It certainly is a pleasure, after the 
disaster of last year, to see so 
many railroaders here this morn­
ing and to welcome all the supply 
men who supported us so well last 
year. 

As Frank indicated, Tony Chacon 
was unfortunately called back to 
Omaha for the day. He is very 
ably represented by the Vice Chair­
man of the New Developments 
Committee, Maurice B. Campbell, 
Shop Superintendent, Chicago & 
North Western Transportation 
Company, Oelwein, Iowa. 

MR. M. B. CAMPBELL [Shop 
Superintendent, Chicago & North 
Western Transportation Company, 
Oelwein, Iowa]: Good morning, 
gentlemen. It is good to be first 
on the program because I am sure 
all of you are wide awake and we 
can have your full attention. 

We feel we have an outstanding 
paper to present this year about a 
host of subjects that are near and 
dear to our hearts, subjects that 
are pertinent to the railroad indus­
try now and in the future. I feel 
that all of us will enjoy the papers 
and that you will have something 
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to take home with you when you 
leave here, and something to think 
about and talk about when you get 
back home. 

Before I introduce the members 
of our Committee I want to ex­
press our thanks to the Chicago 
Railway Diesel Club for allowing 
us to present our pre-convention 
paper last spring, and to thank 
them for the very fine reception 
we had and the consideration from 
their members. Again, we appre­
ciate it very much. 

[Mr. Campbell introduced the 
Committee. Mr. M. M. Staroschak, 
Electrical Design Engineer, South­
ern ·Pacific Transportation Com­
pany, San Francisco, California, 
summarized Part I of the pap·er. 

MR. STAROSCHAK: We will 
spend a few minutes for a ques­
tion-and-answer period. Does any­
one have a question? If there are 
no questions, thank you very much. 

[Mr. V. G. Lord, Shop Manager, 
Conrail, Selkirk, New York, sum­
marized Part II.] 

MR. LORD: Are there any ques­
tions? [No] 

[Mr. T. L. Scott, Assistant Shop 
Manager, Southern Railway Com­
pany, Chattanooga, Tennessee, 
summarized Part III.] 

MR. SCOTT: Ahy questions? 
[No] 

[Mr. W. M. Reed, Manager Fa­
cility Planning, Burlington North­
ern Railroad Company, St. Paul, 
Minnesota, summarized Part IV.] 

MR. REED: Are there any ques­
tions? [No] 
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VOICE: If you don't mind, I 
would like to go back one speaker 
and ask a question about fuel 
gauges. Has any thought been 
given to incorporating fuel gaug­
ing with automatic shutoff when 
filling up tanks? 

MR. M. B. CAMPBELL [Shop 
Superintendent, Chicago & North 
Western Transportation Company, 
Oelwein, Iowa] : Yes, there has, 
and that would be one of the pri­
mary functions of the new type 
gauges. They will have that ca­
pacity. 

VOICE: In other words, the Com­
mittee is definitely interested in 
that sort of arrangement? 

MR. CAMPBELL: Yes. 
[Mr .W. A. Coles, Facility Plan­

ning Engineer, Missouri Pacific 
Railroad Company, St. Louis, Mis­
souri, summarized Part V.] 

MR. COLES: Are there any 
questions? 

VOICE: What will be your mini­
mum capacity as far as labor or 
people are concerned, and what do 
you expect your output to be? How 
many heavy repairs can you do in 
a day? What is the capacity for 
your output? 

MR. M. A. COLES [Facility 
Planning Engineer, Missouri Pa­
cific Railroad Company, St. Louis, 
Missouri] : As far as the number 
of people are concerned, if every­
thing is filled up to capacity we 
will have locker space for nearly 
900 people. Of course we will not 
have that number for a good long 
time. When we started to build 
the shop we were told to build it 
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to be sufficient for the next fifty 
years. Nobody knows what is 
going to happen in the next fifty 
years, but we put that kind of ca­
pacity into it. 

The shop is designed primarily 
to operate as a heavy first shift 
operation with a fill-in second. To 
try to run a shop with three shifts 
a day could be a problem. At that 
kind of work level, with one heavy 
shift and a fill-in second, we feel 
we can output a heavy locomotive 
overhaul, one per day, and if we 
are in a remanufacture program 
we can output as many as three a 
week. 

We have locomotive space in the 
building for nearly 34 locomotives, 
and they are spaced quite a dis­
tance apart. Again, the output of 
the shop will be based on how big 
a program we are running, what 
type of program we are running, 
and how much money is made avail­
able. We did put that kind of ca­
pacity in the shop. 

MR. CAMPBELL: If there are 
other questions about any of the 
topics covered, we will be happy 
to address them now. 

MR. T. L. WESTERFIELD [Sen­
ior Electrical Engineer, Chicago 
and North Western Transportation 
Company, Chicago, Illinois] : Sev­
eral sections of your paper de­
scribed any number of different 
electronic devices that are or pos­
sibly could be added to a locomo­
tive. Has any work been done by 
the builders toward defining the 
electrical environment for the elec­
tronic equipment that has to live 
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onboard the locomotive as a first 
step, and secondly toward publish­
ing the specifications of that en­
vironment and perhaps in the fu­
ture controlling the environment? 

The point I am getting at is that 
not only does the locomotive build­
er put large amounts of electronic 
equipment on the locomotive, but 
after the railroads receive it we 
have radio communication equip­
ment to put on, and we have warn­
ing beacon lights to put on, record­
ing equipment to put on, cab signal 
equipment to put on, and all this 
equipment is going to affect the 
electrical and electromagnetic en­
vironment on the locomotive. It 
seems to me the whole thing is 
beginning to be a patchwork and 
is getting out of hand, and none 
of these things will be able to work 
with one another because they will 
cause interference. 

MR. CAMPBELL: That is a very 
good question, Tom. I don't know 
if I have a very good answer. 

MR. D. W. CHIRIKOS [Manager 
Technical Services, Electro-Motive 
Division, LaGrange, Illinois]: We 
have defined the specifications for 
the particular components that are 
used in our modules or other con­
trol system hardware. How you 
would relate those design speci­
fications for the add-on I am not 
sure, but we do have some very 
stringent specifications for the 
various solid state devices that are 
required to make the control sys­
tem operate. 

As far as putting them in an en­
vironment of their own, are you 
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talking about some sort of con­
stant temperature and humidity 
system? Is that what you are re­
ferring to? 

MR. WESTERFIELD: My con­
cern was more with the electro­
magnetic compatibility. We have 
been through the experience of dis­
covering that our beacon lights 
were causing interference with our 
communication radios, for example. 
There is nothing to say that a bea­
con light couldn't cause interfer­
ence to the control system, or the 
radio might cause interference into 
the control system. 

Is there any trend toward trying 
to make the electromagnetic speci­
fication for the Electro-Motive as 
a system public so that all the com­
ponent sources that have to be put 
together can work together? 

MR. CHIRIKOS: I am not aware 
of anything at this time in that 
regard, Tom. Even if we did ar­
rive at a spec I think you would 
have to try the various components 
you would add on to see what they 
would do. I don't know if one spec 
or set of specs would totally get 
that job done. I am sure there 
would have to be some onboard 
testing performed. 

MR. WAYNE EWING [Altoona 
Gear Company, Altoona, Pennsyl­
vania]: That first section got away 
from me a little too quickly. This 
has to do with the microprocessing 
section. 

It is hoped that some railroads 
will make use of the microproces­
sor technique to monitor adhesion 
to the rail. Most railroads have 
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been convinced that good profiles 
on axle gears save traction motors. 
How can we monitor each wheel 
set on a given locomotive, equip it 
with gears ranging from new to 
.010, .020 and .030 out of profile? 
Our company would be anxious to 
furnish gears in proper conditions 
for one or more railroads at no 
charge, and pay some money also 
to develop these conclusions for 
everyone's benefit. 

I have two questions. First, are 
microprocessors available for use 
on existing locomotives, or must 
we wait for statistics from new 
locomotives? 

Second, which railroad or rail­
roads can or intend to investigate 
in this manner? We very much 
want to work with them. That is 
not necessarily a commercial. 

MR. M. M. STAROSCHAK 
[Electrical Design Engineer, South­
ern Pacific Transportation Com­
pany, San Francisco, California]: 
We at the Southern Pacific are 
engaged in an active program 
working with an outside automa­
tion company to develop a retrofit 
package for the ST45 Dash 2 lo­
comotive, wherein we w ill replace 
large sections of relays and mod­
ules with a microprocessor-con­
trolled package. We envision con­
servatively about a 10% reduction 
in the capital costs for components. 

We have a heavy overhaul pro­
gram that we call a GRIP, where 
we pretty much rebuild the whole 
locomotive, so we envision both 
capital savings and some pretty 
significant operating advantages 
particularly in the troubleshooting 
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and identification of programs. 
I guess the answer to your ques­

tion, as far as retrofit packages 
are concerned, is that you will have 
to wait until what we are doing at 
Southern Pacific-and we are the 
only r ailroad I know of that is 
doing anything. I don't believe the 
major manufacturers are working 
on a retrofit package. They are 
pretty much spending most of their 
effor ts in developing their proto­
types in developmental models. 

Does that answer your question? 
Thank you. 

MR. CAMPBELL: Any other 
questions? If not, Mr. Goehring 
will summarize the paper. 

MR. D. G. GOEHRING [Man­
ager Maintenance Planning, Na­
tional Railroad Passenger Corpora­
tion, Washington, D. C.]: The New 
Developments Committee has ful­
f illed its mission of bringing to 
this assemblage, and to those who 
read their paper, a report on some 

D. G. GOEHRING 
REGIONAL EXECUTIVE 

Manager Maintenance Planning 
National Railroad Passenger Corp. 

Washington, DC 
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DEVELOPING 

Diesel Locomotive 
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Planetary turntable 
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and GE heads and liners. 
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of the railroad industry's latest 
achievements and success in im­
proving locomotive maintenance 
techniques and ways to reduce op­
erating costs. 

As predicted in past years, on­
board electronic surveillance of 
vital locomotive functions is a goal 
of the locomotive industry. The ex­
cellent report on microprocessor 
systems has not only brought us 
information on the present state of 
the art, but describes how solid 
state devices are constructed, how 
they work, their present successful 
applications, and their potential. It 
has exposed the good news that 
microprocessor systems are becom­
ing reliable in the locomotive en­
vironment and more affordable. 

An accurate locomotive fuel 
gauge is not yet here, but more 
has been done to solve this problem 
in the past two years than during 
the previous two decades. As a 
start, the gauge manufacturers 
have improved the material in the 
working parts of the gauge. Why 
has it taken so long? A man­
ometer using a separate, freeze­
proof indicating liquid is another 
simple improvement to a very 
practical gauge. The ultimate fuel 
gauge will undoubtedly use a solid 
state device to monitor the fuel 
level, visually display it, and init­
iate a printout when desired. There 
is a need for all of these gauges in 
the railroad industry, and these de­
velopments are welcome. 

If you have ever ridden the head 
end of a train at 100 mph, you can 
feel the power of the wind pushing 
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against you. At speeds above 50 
mph flat and concave surfaces 
begin to add measurably to the 
horsepower and fuel needed to op­
erate a train. EMD's wind tunnel 
testing has proved this, and for the 
first time locomotive manufac­
turers are paying attention to car 
body styling and reducing wind 
friction as a simple and practical 
way to improve fuel efficiency. 

What happens when mechanical 
officers get involved in locomotive 
design? Ask Bombardier and they 
will be happy to tell you. Mr. 
Draper of the Canadian National 
had some ideas and Bombardier 
listened. The result is an innova­
tive locomotive design that can 
solve the operating challenges of 
many American railroads. The lo­
comotive is designed for mechani­
cal accessibility, crew comfort, 
ease of operation, maximum fuel 
efficiency and safety. 

There have been many new loco­
motive shops built in the past 
twenty-five years. They were built 
for periodic maintenance, running 
repair and locomotive overhaul. 
Not until Missouri Pacific decided 
to build a new shop at Little Rock 
did a railroad undertake the design 
and construction of a new facility 
capable of locomotive and com­
ponent rebuild, heavy repair, fire 
and accident damage. 

The planning and financial an­
alysis that went into the develop­
ment of this shop is an example 
of some of the best industrial engi­
neering ever carried out on an 
American railroad. The result is 
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a self-sufficient shop that en­
compasses modern production-line 
work flow with the flexibility for 
spot, heavy repairs that will 
achieve absolute minimum turn­
around time for scheduled and un­
scheduled work. The unique and 
thorough approach carried out by 
the Missouri Pacific can be a guide 
to any who would undertake a fa­
cility planning project, regard!ess 
of its size. 

This paper is about new develop­
ments and about their impact on 
railroad operating efficiency, 'and 
it is a good one. 

Now I will turn • the meeting 
back to Bud Cumbea. 

MR. CUMBEA: Thank you, 
Dave. I certainly would like to ex­
press my' sincere appreciation to 
Tony Chacon for the leadership he 
showed in developing this paper 
today, and to Maurice Campbell 
for so ~bly filling in in Tony's 
absence. 

I believe Frank has some closing 
announcements. 
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PRESIDENT BRUNER: We 
thank all of you. It has been a 
great panel, and you have all done 
a fine job. 

I understand we have a visitor 
from Chile, Patricio Manzor, of 
the Bolivian Railway. Is he here? 
If so, we would like to welcome 
him. I am sure we have other 
guests here this morning, too. It 
is a pleasure to have you here. We 
can't introduce everyone, but I am 
sure we also have some special 
guests from the Department of 
Transportation and some other 
people whom we will try to intro­
duce this afternoon. 

We have had a fine session this 
morning. We appreciate your par­
ticipation and questions. Let's give 
a risir. g vote of thanks to our 
panel. 

[The audience arose and ap­
plauded.] 

[The meeting recessed at twelve 
o'clock noon.] 
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MONDAY AFTERNOON SESSION 
September 19, 1983 

The meeting reconvened at 2:00 
p.m., Mr. Frank D. Bruner, Presi­
dent, presiding. 

PRESIDENT BRUNER: We will 
proceed with the agenda for the 
afternoon. The program says I 
am to give an address as President 
of the LMOA. It is my pleasure 
to be here to address you. After 
twenty years or more with the 
LMOA, becoming President is the 
icing on the cake of my 35 years 
with the Union Pacific, from which 
I officially retired as of May 1. 
My colleagues graciously allowed 
me to continue on this year and 
finish my year as your President. 

I want to thank directly my col­
leagues, all the Vice Presidents, 
the Past Presidents, the staff, the 
committee chairmen and committee 
members, and the members of the 
supply group, for my success this 
past year, such as it was, starting 
out with such a rocky beginning. In 
fact, a year ago today, as I stood 
on this podium accepting the re­
sponsibility as President, I made a 
brief remark about being elected as 
president of Lebanon. We were 
pretty well shot up last year. The 
national rail crisis came along, and 
most of our members were in­
volved in helping out their com­
panies, whether it was running 
trains, moving traffic, or other 
duties during the crisis, This points 

out the skill and capability of me­
chanical officers to fill in where 
needed and keep things moving. We 
missed them last year. 

I want to give special thanks to 
the suppliers of last year. They 

.had commitments to be here and 
at a time when the economy was 
very depressed. It's not all that 
good today, however, we hope some 
of the positive indicators can bring 
about a steady recovery. 

During the sessions and presen­
tations we worked our way slowly, 
substituting this person for that 
person, and we appreciate the par­
ticipants from the suppliers filling 
in and helping us out. The audi­
ence was very attentive. They bore 
with us and participated in the dis­
cussions, so it wasn't all lost. You 
can't expect a loss with people like 
those we have in the LMOA. 

I also want to give special thanks 
to the Chicago Railroad Diesel 
Club, the Southwestern Railway 
Club, Consolidated Rail Corpora­
tion, Southern and Southwestern 
Railway Association, Union Pacific 
Railroad and the Santa Fe for 
hosting our six pre-convention pre­
sentations this year. Their officers 
and members in Huntington, Little 
Rock, Kansas City, Omaha and Al­
toona were very cordial. The only 
one I missed was at Altoona. I 
couldn't make that because of my 
schedule, but we were cordially 
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greeted and we hope we can con­
tinue with these people. 

As I said, in my twenty years 
of LMOA work, I have seen a lot 
of things happen, starting out as 
a committeeman and committee 
chairman. The things that have 
gone on in improvements in loco­
motives and locomotive facilities 
have been tremendous. I have had 
the honor of being acquainted with 
and standing side by side and 
talking to some real giants in the 
industry, railroaders, suppliers, 
builders and others. It has been 
an inspiration to be associated with 
such grand people. They had vi­
sions far before their time, and 
some of the things you've seen here 
today and will see in our other 
presentations are extensions of 
those ideas and their action. 

I am really optimistic that in 
time we will have greatly improved 
locomotives, improved facilities, ex­
panded management tools, and 
smarter people, all of which will 
improve our capability to compete 
as we should in this great trans­
portation industry. 

Meetings like this bring quali­
fied committee members from 
various railroads, and suppliers 
representatives together to discuss 
railroad problems. Before you know 
it, ideas and solutions are shared 
even though people might be on 
competing railroads. Problem solv­
ing must be a joint effort, with a 
lot of good minds and dedicated 
work. 

It takes a lot of effort to make a 
good organization, and this organi-

zation has functioned as it should 
in order to have the image we 
have. I have been very proud to be 
President of the LMOA. It culmi­
nates a lot of year's work. The 
honor is worth every bit of it. I feel 
sometimes I didn't do my share, 
and that I could have done more. 
As I look around this room today 
and see the faces of friends from 
various associations, railroads and 
suppliers, our officers, I know 
LMOA is in good hands to carry 
on, grow and prosper. 

I didn't come up here to sell 
LMOA. I don't have to do that. 
I just wanted to express my total 
commitment and friendship to you 
people. I don't plan to do consult­
ing, but anything I might be able 
to help you with will be as near 
as your phone. I hope I will be 
able to return again next year and 
for many years to come. 

We will continue the program. 
I will ask you to stand for a min­
ute of silence in respect to our 
members who were deceased in the 
past year. 

[Silent standing tribute to de­
ceased members.] 

PRESIDENT BRUNER: I would 
like to call on some of my assis­
tants up here. We will have Mr. 
Dale Propp, Chief Mechanical Of­
ficer, Burlington Northern, serve 
as officer of the session. Will you 
come to the podium, Mr. Propp. 

MR. DALE PROPP [Chief Me­
chanical Officer, Burlington North­
ern, Billings, Montana] : Thank 
you, Frank. We are going to miss 
you next year. I guess we are 
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going to have to call you back as 
a consultant at times. 

Before we begin the presentation 
by the Diesel Mecha nical Mainte­
nance Committee, we have a few 
housekeeping chor es to take car e 
of. This is our annual business 
meeting. 

As 4th Vice President and Gen­
eral Mem b ers h i p Chairman, I 
would like to give a brief member­
ship report. As of now the regis­
tration was 99 railroad persons 
registered, 90 associate member s, 
and 32 wives. That is down a bit 
from other conventions, but cer­
ta inly a lot better than last year. 

So far, to date we have a total 
membership of 1,447. Of those, 985 
are railroad active members, 370 
are associate members, and 92 are 
advertisers. This r epresents 356 
less members than we had in 1982. 
In 1982 our membership totaled 
1,803. 

Looking on the positive side of 
these figures, I think it behooves 
a ll of us to go home and encourage 
our management and subordinates 
who work for us to join actively 
in t his Association. It is an ex­
cellent organization, as all of you 
know. We need to do as much as 
we can to liven it up and keep it 
active, and encourage membership 
in the future. As mergers and con­
solidations t ake place it is going 
to be tougher for us, but we can 
do it. We s tand ready to do it, but 
we need your help. So, please go 
home and look for more members. 
LMOA is an important organiza­
tion and we want to keep it active. 

R. G. CLEVENGER 
PAST PRESIDENT 

General Electrical Foreman -Retired 
Atchison, Topeka & Santa Fe Railway 

Kansas City, KS 

Now I would like to call on Bob 
Clevenger for the r eport of the 
Nomina ting Committee. 

MR. R. G. CLEVENGER [Gen­
eral Electrical Foreman, Atchison, 
Topeka & Santa Fe, Kansas City, 
Kansas) : The report of the Nomi­
nating Committee is as follows : 

LMOA NOMINATIONS 
FOR THE. YEAR 1983-84 

F ol lowi ng is the Nominating 
Committee's Report for the Year 
1983-84. 

P res ident: 
Richard R. Holm es , Director 
Chemical Laboratories & Envir­
onment, Union Pacific Railroad, 
Omaha, NE 

1s t Vice President: 
Da rrell M. Walker, Diesel Super­
intendent, Southern Railway, At­
lanta, GA 
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2nd Vice President: 
Dale H. Propp, Chief Mechanical 
Officer, Burlington Northern 
Railroad, Billings, MT 

3rd Vice President: 
B. A. Cumbea, Manager Loco­
motive Maintenance-Engineering, 
Chessie System, Huntington, WV 

4th Vice President: 
Elmer R. Hafling, Engineering 
Assistant, Atchison, Topeka & 
Santa Fe Railway, Topeka, KS 

5th Vice President: 
Donald L. Ward, Coordinator 
Shop Methods, Burlington North­
ern Railroad, Springfield, MO 

6th Vice President: 
Jack L. Kuhns, Manager Plan­
ning & Maintenance, Seaboard 
System Railroad, Jacksonville, 
FL 

Regional Executives: 
D. G. Goehring, Manager Mainte­

nence Planning, National Rail­
road Passenger Corporation, 
Washington, DC 

T. L. Westerfield, Senior Electrical 
Engineer, Chicago & ··North 
Western Transportation Co., Chi­
cago, IL 

T. A. Kessenger, Senior Engineer­
Facility Planning, Seaboard Sys­
tem Railroad, Jacksonville, FL 

W. A. Brown, Superintendent Mo­
tive Power, Burlington Northern 
Railroad, Overland Park, KS 

D. D. Hudgens, Manager Field 
Laboratories, Union Pacific Rail­
road, North Platte, NE 

P. F. Hoerath, Superintendent 
Plant Engineering, Consolidated 
Rail Corp., Altoona, P A 

MR. CLEVENGER [Continuing]: 
Are there any nominations from 
the floor? If not, the Secretary 
will cast one vote for the afore­
mentioned slate and they will be 
recorded as elected. 

SECRETARY JOSEPH J. T. 
KOERNER: I cast the unanimous 
vote for the nominees. 

MR. PROPP: The vote is unani­
mous, and the slate has been ac­
cepted for next year. 

As Mr. Hall told us this morning 
very clearly, railroads are leaner 
and cleaner, and more efficient and 
more productive. I think that is 
very true. No. 1, they are more 
profitable. Now we in the LMOA 
want to know whether we are 
profitable, so I will call on Past 
President Ky Pruchnicki for the 
financial report. 

[Mr. Ky Pruchnicki, General Su­
pervisor Locomotive Maintenance 
(Retired), Southern Pacific Trans­
portation Company, San Francisco, 
California, read the financial re­
port. 

MR. PROPP: Thank you, Ky. 
Every organization has a special 

person who does a lot of legwork, 
and certainly this organization has 
had that kind of person for years. 
As our Secretary Joe Koerner and 
his wife, Lou, have done so much 
for us, I would like everybody to 
give them a rousing hand of ap­
plause as Joe comes forward to 
give the annual report of the Sec­
retary. [Applause] 
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LOCOMOTIVE MAINTENANCE OFFICERS ASSOCIATION 

FINANCIAL REPORT 
FOR THE YEAR ENDED DECEMBER 81, 1982 

OPENING BALANCE JANUARY 1, 1982: 
$ 4,112 

27 

In Checking Account, Security Bank 
In Reserve Account, Security Bank 18,119 $22,281 

RECEIPTS: 
Dues- Active Members 
Dues- Associate & Foreign Members 
Registration Fees 
Advertising Revenue 
Interest from Security Bank 
Miscellaneous 

TOTAL RECEIPTS 
EXPENDITURES: 

Convention, Publication and 
Travel Expense 

Office Expense, Office Assistance, 
Supplies, Postage, Stationery 
and Payroll Taxes 

TOTAL EXPENDITURES 

EXCESS OF RECEIPTS 
OVER EXPENDITURES 

CLOSING BALANCE 
DECEMBER 81, 1982 

$10,428 
8,117 

950 
21,809 

967 
200 

$21,288 

21,028 

The above balance is in a NOW account 
at the Security Bank. The former 
Reserve Account was transferred into 
the NOW account on July 12, 1982. 

APPROVED: 
F. D. Bruner- President 
R. R. Holmes - 1st Vice President 

$42,471 

42,811 

Approved this 5th day of April 1988, Chicago, Illinois 
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$22,891 
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SECRETARY KOERNER: Thank 
you very much. That applause is 
appreciated. 

I would like to talk a little bit 
about the condition of the Associa­
tion. The combination of mergers 
and early retirements is having its 
effect on the LMOA official fami­
ly. In the recent past it took a 
railroad career to go from com­
miteeman to President of the As­
sociation. Now, with the attrition 
rate greatly accelerated, it appears 
a successful candidate can make 
the trip in half the time. 

For a strong and successful As­
sociation it is necessary that our 
officers have a full grounding in 
committee work, service as a re­
gional executive, before stepping 
up to the officer ranks. To ensure 
this, we are going to have to 
strengthen our request of railroad 

managements to nominate compe­
tent men for committee assign­
ments, a commitment in okaying 
vice chairmen of committees, so 
that we can reasonably expect 
them to continue on through the 
steps of committee chairmen, 
through the officer ranks, and on 
to President. 

In conjunction with the fore­
going we also plan an early contact 
of all CMOs to establish a mem­
bership chairman on each of their 
railroads in order to get our mem­
bership drive off to a strong start 
this coming year. I feel that these 
are some of the areas we have to 
address this coming year, and if 
anyone has any questions or com­
ments I would like to hear them. 
If not, that is my report. Thank 
you. 

Reliability and Service 

HUGHES RAILWAY. SUPPLIES Inc. 

934 Suburban Station Building 

Philadelphia, Penn. 19103 
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MONDAY AFTERNOON SESSION 
September 19, 1983 

REPORT OF THE COMMITTEE ON DIESEL 
MECHANICAL MAINTENANCE 

WILLIAM A. BROWN , Chairman 
Superintendent Motive Power 
Burlington Northern Railroad 

St. Paul, MN 

MR. PROPP: Thank you, Joe, 
for all the hard work you are 
always doing. 

Now will the Committee on Die­
sel Mechanical Maintenance please 
come to the platform. We will 
begin the afternoon session. 

[Mr. Propp introduced Mr. W. A. 
Brown, Superinte nd e nt Motive 
Power, Burlington Northern Rail­
road, St. Paul, Minnesota. Mr. 
Brown then introduced the mem­
bers of his Committee. The report 
was summarized as follows: 

[Introduction, by Mr. P. A. Eng­
land, Manager Locomotive Mainte­
nance - Mechanical, Conrail, Phila­
delphia, Pennsylvania. 

DALE H. PROPP 
4th VICE PRESIDENT 

Chief Mechanical Officer 
Burlington Northern Railroad 

Billings, MT 

[Par t II, on Torquing Recom­
mendations, by Mr. R. M. Burk, 
Manager Locomotive Heavy Main­
tenance, Amtrak, Washington, DC.] 

MR. BROWN: Are there any 
questions on this part of the re­
port? 

VOICE: I noticed that in a 
couple of instances you are recom­
mending r e torquin g specifically 
crab nuts and head bolts on a 
periodic basis. Do you mean re­
torque or do you me a n check 
torque? 

MR. T. G. WINFIELD [Assis­
tant Manager Technical Service, 
EMD, LaGrange, Illinois]: The 



30 Committee on Diesel Mechanical Maintenance 

EMD 645 engine- the crab at the 
first 30-day tightness check is a 
check of the crab system. Annually 
thereafter it is a loosening and 
retightening. 

[The section on Update on Fuel­
Efficient Locomotives was sum­
marized by Mr. A. K. Jordan, 
Supervisor Diesel Engines, Union 
Pacific Railroad, Omaha, Nebraska, 
Vice Chairman of the Committee.] 

[The section on Radiator Screens 
was summarized by Mr. J. M. May, 
Superintendent Locomotive - Me­
chanical, Illinois Central Gulf Rail­
road Compa!}y, Chicago, Illinois.] 

MR. BROWN: Are there any 
questions c o n c e r n i n g cooling 
screens? 

MR. STAROSCHAK: Concerning 
the wide screens, who are the man­
ufacturers who make that screen? 

MR. BROWN: Diesel Radiator 
Company. 

MR. STAROSCHAK: What is the 
recommended interval to changeout 
and cleaning the screen ? 

MR. BROWN: Which type of 
screen are you referring to? 

MR. STAROSCHAK: The wide 
screen. 

MR. BROWN: From 12 to 24 
months. We found it varied de­
pending on water treatment. 

MR. STAROSCHAK: One last 
question not directly related to 
screens. You are familiar with the 
flat round mechanical bonded radi­
ators. I am wondering if in your 
opinion that is less susceptible to 
plugging than the typical soldered 
radiators. The mechanical bonded 
is called the flat round, instead of 

having that angular hole. We have 
a round hole at the head. 

MR. BROWN: On our railroad, 
the Burlington Northern, we retro­
fitted our fleet of 45 Series with 
mechanical bonded radiators, and 
we began that program around 
1976 or 1977. At that time we in­
stalled screens, the sandwich type 
screen or header screen, in all of 
them, and to my knowledge we 
have never seen plugging on them. 
We have had some screens plug, 
of course, but that is a mainte­
nance item. Those radiators were 
always protected on our railroad. 
I can't speak for others. 

VOICE: What are some of the 
initial indicators relating to a 
plugged screen? 

MR. BROWN: There are various 
methods you can use to check it. 
You can take measurements in the 
cooling system. I don't know of 
any railroad that has that in their 
scheduled maintenance program. 
The engine would run hot, I would 
assume. There are ways of check­
ing that with pressure readings. 
You will know if the screen is get­
ting plugged. It changes the water 
pressure in the cooling system. 

MR. C. D. NORRIS [Supervisor 
Quality Control, Chessie System 
Railroads, Cumberland, Maryland]: 
The Chessie System has a method 
for detecting plugged cooling water 
radiator cores or screens by moni­
toring water pump discharge pres­
sures. 

A male, quick-disconnect fitting 
was installed in both water pump 
discharge lines for obtaining water 
pump pressure readings. 
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Cardwell Westinghouse. 
The Plan-Ahead Choice. 

Versatile new Mark L Series fits any railcar. Our newest draft gear 
series, MarkLand Mark LR (rubber insert), can be applied to all245fe'' 
pocket railcars. Versatility makes Mark L an ideal choice for field repair 
inventories. Now, car owners can use Mark L fleJ<ibility to reduce mainte­
nance costs with future changeouts from one type of car to another. 

Mark Land Mark LR both offer the traditional Cardwell Westinghouse 
design in a lightweight, 23

/.'' travel system that's as versatile as you'll find. 
Proven Mark 50 design. The safe way to save. Considering the cost of 
replacing a bad draft gear, investing up 
front in proven Mark quality is the plan­
ahead way to save. 

For details on our full line of draft 
gears, refer to the 1980 Cyclopedia or 
contact Cardwell Westinghouse, 332 
South Michigan Avenue, Chicago, IL 
60604. Telephone: (312) 427-5051, 
TeleJ<: 25-4210. 

Cardwell 
Westinghouse 
An American·Standard Com pany 

The m.Ues-ahead draft gear. 
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With engine running at normal 
operating temperature in the 8th 
notch - No Load - observe the water 
pump pressure. Normal readings 
will be 40 psi in low horsepower, 
50 psi in medium horsepower, and 
60 psi in high horsepower units. 

An increase of 5 psi above nor­
mal working pressure indicates a 
back pressure caused by restriction 
in the cooling system. 

Pressure readings are taken once 
a year to prevent premature en­
gine failures due to plugged 
screens or r adiator cor e tubes re­
stricted. 

VOICE: Is borate part of the 
problem we are seeing here? 

MR. BROWN: Perhaps one of 
the t reatment representatives would 
like to comment. I know that lack 
of the proper treatment will ad­
versely affect any locomotive cool­
ing system. 

MR. GEORGE BECK [Dearborn 
Chemical Company, Lake Zurich, 
Illinois] : I think the question is 
specifically related to borate solu­
bility. I would seriously doubt that. 
The insolubles you get into pri­
marily a re going to be hardness or 
corrosion product. That would be 
the result of hard water or insuffi­
cient or ineffective cooling water 
treatment. That is not to question 
the basic solubility of borate. 

PRESIDENT BRUNER: I am 
not going to ask a question. 

The mechanically sealed radia­
tors on the 610 locomotives we had 
on our property came in in 1969 
and a re in storage now. They did 
have t he round tube, very expen­
sive radiators made by EMD, but 

to my knowledge in all the time I 
was around we nevet· took those 
radiators off because of plugging. 
The larger tube took care of that. 
That might answer part of the 
question. They ran for almost 15 
years with no trouble. 

MR. BROWN: If there are no 
further questions or comments we 
will continue with the last part of 
the paper. 

[The s e c t i o n on Alternative 
Starting Systems was summarized 
by Mr. R. W. Vi tek, Assistant Su­
perintendent Motive Power, Chi­
cago & North Western Railroad, 
Chicago, Illinois] 

MR. BROWN: Are there any 
questions concerning the alterna­
tive systems? If not, I will ask 
Mr. Kuhns to summarize this 
paper. 

MR. J. L. KUHNS [Manager 
Planning & Maintenance, Seaboard 
System Railroad, Inc., J acksonville, 

JACK L. KUHNS 
REGIONAL EXECUTIVE 

Manager Planning & Maintenance 
Seaboard System Rai lroad 

Jacksonville, FL 
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Morganite Makes the 
Grade ... more and 
more railroads buy 
Morganite®Brushes 

Talk about innovation! Morganite's new, longer, tougher 
Vi bra top ' brushes deliver thousands of extra miles at lower cost. 

That's why Morganite brushes are bought by more and more 
railroads for their high-powered diesel electric locomotives. 

Proved in seNice to suNive under conditions of low humidity, 
mechanical abuse and a broad range of loading, Morganite 
cost-effective brushes last longer. 

Step up to Morganite, more and more railroads are doing it. 
Call or write for details and samples. 

~Morgan 

Morganite 
Morganlle lncorperated 

One Morganue Dnve. Dunn. North Carolina 28334 
Phone 9 19 892·8081 Telex 579368 
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Florida]: Thank you, Bill. Again 
I think you have done a wonderful 
job. You have picked five timely 
subjects. 

Water leaks, lube oil and fuel 
system leaks have plagued us since 
day 1 on locomotives. You have 
given us a challenge to build a 
locomotive that we don't have to 
continue to keep tight. 

I think the importance of radi­
ator screens has been brought out 
very well. As locomotives move 
from one end of the country to the 
other, the type of water they use 
is quite variable, and screens be­
come plugged. A lot of railroads 
disregard screens, and just remove 
them. This points out the necessity 
of keeping them clean and check­
ing the locomotive to be sure it is 
performing properly. 

Starters is a controversial sub­
ject. I have always th~ught we 
carried a lot of batteries to do 
nothing except crank the engine. 
With the advent of fuel conserva­
tion, shutting down locomotives 
when not in use, we have to have 
a reliable piece of machinery­
air, batteries, hydraulic, or what­
ever. 

The importance of torquing is 
very important and is long over­
due. Torquing is extremely im­
portant and will continue to be­
come more and more important. 
We ask more and more of loco­
motives and engines. Torquing is 
extremely important. I think this 
is a very important subject. It 
has a lot to do with the kind of 
leaks we are trying to control. 

Fuel economy update is also very 
timely. We are all trying to save 
fuel. With the advent of EMD and 
GE and Bombardier, I am sure 
they have the same thing in mind 
also. 

I will now tum the meeting back 
to Mr. Propp. 

MR. PROPP: Thank you, Jack, 
for that summary. Thank you, Bill, 
and your Committee for an excel­
lent presentation. Thanks also to 
this very attentive audience. I 
hope you have enjoyed it. 

Frank Bruner said in his presi­
dential address earlier that he was 
proud to be associated with LMOA, 
and he mentioned this was the 
highlight of his career. I want to 
say, Frank, that all of us have be~n 
proud to be associated with you. 
We know that you have contribu­
ted a lot to the LMOA, the Union 
Pacific and the entire railroad in­
dustry. I know of no one who is 
more creative in his thinking. So, 
Frank, we are all proud of you and 
appreciate your fine performance 
as· President of LMOA. [Applause] 

PRESIDENT BRUNER: Thank 
you, Dale, for those remarks. 

I don't have any special an­
nouncements. We will begin again 
at nine o'clock in the morning. I 
hope you will all stop at the hos­
pitality suites this evening. 

Now let's all stand and give Bill 
Brown and his Committee a rising 
vote of thanks. 

[The audience arose and ap­
plauded.] 

[The meeting recessed at 3:35 
p.m.] 
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TUESDAY MORNING SESSION 

September 20, 1983 
REPORT OF THE COMMITTEE ON DIESEL MATERIAL CONTROL 

FRANCIS A. BLUN DON, Chairman 
Regional Manager Material 

Burlington Northern Railroad 
St. Paul, MN 

The meeting reconvened at 9 
a.m., Mr. Frank D. Bruner, Presi­
dent, presiding. 

PRESIDENT BRUNER: Good 
morning. 

We ar e going to have another 
fine presentation this moming on 
materials, and I am going to call 
on our 2nd Vice President, Mr. 
Darrell Walker, to be the officer 
of the session. Darrell, will you 
please come up and take over? 

MR. D. M. WALKER [Diesel 
Superintendent, Southern Ra ilway, 
Atlanta, Georgia]: Thank you, 
Frank. 

DARRELL M. WALKER 
2nd VICE PRESIDENT 
Diesel Superintendent 

Southern Railway 
Atlanta , GA 

The man I am introducing this 
morning is typical of the people 
following t hrough the ranks of the 
LMOA. Sometime during the past 
year I am sure he was told all 
of a sudden t hat he was now Chair­
man of the Diesel Material Con­
trol Committee. It might have 
come as a shock, but we a lways 
have someone who can take over. 

[Mr. Walker introduced Mr. F. A. 
Blundon, Regional Manager- Ma­
terial, Burlington Northern, S t. 
Paul, Minnesota. Mr. Blundon then' 
introduced the members of his 
Committee.] 
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MR. BLUNDON [continuing]: I 
want to take just a moment to ex­
press a word of thanks to the 
members of the Southwestern Rail­
way Club. They were very gracious 
hosts for our pre-convention pre­
sentation of the 1983 paper at the 
spring meeting of their Club in 
Little Rock, AR. 

The Diesel Material Control Com­
mittee is somewhat unique in its 
makeup. It consists of a mix of 
personnel from both the mechani­
cal and material departments. The 
members use their particular ex­
pertise to address the broad spec­
trum of material concerns which 
are of interest to railroad manage­
ment. 

For example, here are some sub­
jects addressed in past years: 1976, 
Profitability and Warranty. 1977, 
Production Stops- Causes and 
Cures. 1978, Problem Solving 
Through Analysis and Projection. 
1979, Material Management- Dol­
lars Saved Through Efficiency. 
1980, Locomotive Material Manage­
ment- What Lies Ahead in the 
'80s. 1981, New Innovations in 
Material Handling and Control. 
1982, Maintaining Product Quality 
Through Improved Material Hand­
ling. 

Continuing in this line of im­
portant considerations, the theme 
of the 1983 Diesel Material Control 
Committee paper is Material Sys­
stems-Action Through New 
Ideas. 

[The report was summarized as 
follows: Part A, by Mr. L. S. Conti, 
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Manager Renewal Parts, General 
Electric Company, Erie, PA. 

[Part B, by Mr. M. L. Tataroff, 
Electrical Engineer- Locomotive, 
Illinois Central Gulf, Chicago, IL. 

[Part C, by Mr. T. H. Field, Di­
rector Regional Material Control, 
Southern Railroad, Atlanta, GA. 

[Part D, by Mr. W. R. Powell, 
Material Supervisor, Atchison, To­
peka & Santa Fe Railroad, Topeka, 
KS.] 

MR. BLUNDON: Are there any 
questions on any p a r t of our 
paper? If not, I would like to 
thank you for your attention. The 
Committee is still in the process of 
planning our 1984 paper, and we 
solicit your ideas for topics. I 
have asked some members of the 
Committee to move among you and 
distribute some cards. If you have 
any suggestions for topics for next 
year, I would like you to complete 
the card and return it to me or any 
member of the Committee during 
the rest of the meeting. 

Again I would like to express the 
thanks of the Committee to you for 
y o u r attention and attendance. 
Thank you. 

Now I would like to call on Mr. 
Don Ward to summarize the paper. 

MR. DON L. WARD [Coordina­
tor S h o p Methods, Burlington 
Northern, Springfield, Missouri]: 
At this time I would like to sum­
marize the Committee's report, but 
before doing so I would like to take 
a few moments to extend my per­
sonal thanks and the thanks of the 
LMOA to two people who have 
been associated with this Commit-
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End radiator leaking with the 
radiator designed not to leak ... MESABI. 

MESABI Core Radiators are de· 
signed to absorb the vibration that 
can make locomotive radiators leak. 

MESABI radiators are comprised 
of many individually replaceable 
cooling tubes instead of a single 
rigid core. Tubes are held in radiator 
header plates with rubber seals. The 
rubber seals not only absorb shock 
and vibration, they also allow regu· 

lar maintenance personnel to 
remove tubes as necessary for 
cleaning or replacement. 

Specify MESABI Core Radiators 
on your next locomotive. Or convert 
to MESABI cores. They interchange 
with any bolt-on conventional core 
and fit all locomotives. 

Call or write today for complete 
information and specifications. 

Radiators & Oil Coolers 

~ L & M RADIATOR, INC. 1414 Eas1 371h Strce1, Hobbong, Monn 55746 
218/263-8993 Telex. 29 4448 
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DONALD L. WARD 
REGIONAL EXECUTIVE 

Coordinator Shop Methods 
Burlington Northern Railroad 

Springfield, MO 

tee for many years. They were on 
this Committee when I was its 
Chairman, and unfortunately they 
were forced to leave the Committee 
due to changes in their job assign­
ments. They are LeRoy Showers, 
Union Pacific, our Vice Chairman 
for many years, and Mike Wall, of 
the Missouri Pacific, who has 
served as Chairman of the Commit­
tee for the past two years. These 
gentlemen will definitely be missed. 
Again, on beha lf of the LMOA I 
want to thank them for the job 
they did for so many years for this 
Committee. 

Mr. Blundon and his Committee 
are to be commended on an excel­
lent job thi s morning. The pro­
curement of locomotive repair ma­
terial has always been a weak link 
in the locomotive maintenance 
chain. The work that has already 
been done and is continuing today 
by the railroads and the suppliers, 
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to improve the flow of repair ma­
terial so the locomotive mainte­
nance officer can do a better job, 
is both commendable and in some 
cases, such as the one on computer­
ized data t ransfer, exciting. 

The Committee has definitely 
given the maintenance officers 
some food for thought in their on­
going efforts to have repair ma­
terial on hand when it is needed 
while at the same time keeping th~ 
railroads' dollar investment to a 
minimum. We have been presented 
with some of the various options 
available in setting up our material 
management systems, providing us 
with t he necessary information to 
see which system is best suited to 
our individual railroads. The Com­
mittee has also presented us with 
a look at inbound material inspec­
tion so that we, the maintenance 
officers, can be assured that the 
repair materia l we receive will meet 
quality r equirements we expect. 

Finally, we have been presented 
with some of the various containers 
used for storing our repair ma­
terial once we have r eceived it in 
our shops, containers that not only 
minimize damage but a lso uti lize 
ever-precious shop space. 

P lease join me in giving Mr. 
Blundon and his fine Committee a 
vote of thanks for a job well done. 
(Applause] 

At this time I will turn the pro­
gram back to Darrell Walker. 

MR. WALKER: Frank, I would 
like to say t hanks for a job well 
done, and also I would like to start 
wit h your first question for next 



Locomotive Maintenance Officers Association - 1984 39 

Over 25 years of experience in 
manufacturing the highest 
quality and most reliable com­
pressors and component parts. 

Both new and re-manufactured 
compressors and components 
carry New Product warranty and 
competitive pricing. 

Whatever your locomotive or 
transit compressor needs may 
be, call the experts who main­
tain the tradition of quality 
and service. 

Triangle 
Engineered 

Products, Inc. 

701 Maple Lane Bensenville. 
1/lmois 601 06 (312) 860-5511 
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year- or maybe you can get into 
it in the What's Your Problem ses­
s ion for nex t year. 

Kot many years ago we faced 
an economic situation similar to 
what we a rc in today. Locomotive 
purchases were deferred. Then wi th 
the r ecovery, which I hope we will 
see again in the future, came an 
abundant supply of locomotive or­
ders and a sever e parts shortage. 
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I am wondering if we have plans 
in the making, both from the sup­
ply end and the railroad people, 
giving some kind of forecast or 
warning to the suppliers to prevent 
such a disaster again if we should 
have a recovery in the near future. 

At this time we will ask the New 
Developments Committee to come 
forward. 

A Ne\N Concept in Diesel Filters 

DEPENDABLE and PROVEN ... 

Yes, this is 
the filter that \Nill 
positively improve control of your 
filtration needs at minimum cost 
• No more pleat collapse 
• Pressures and t emperatures no longer a problem 
• longer eng ine life and less m aintenance 
• Maximum filtration 
• Full flow action at all times- No by-pass problems. 

S U P E R I 0 R D I E S E L F I L T E R C 0 '. 
I /ldlrl ftllct {m /ldl,·r HadruuJm~ 

805 Golf Lane, Bensenville, IL 60106 Phone: 312/595-4560 
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TUESDAY MORNING SESSION 

September 20, 1983 

REPORT OF THE COMMITTEE ON SHOP EQUIPMENT 

PAUL F. HOERATH, Chairman 
Superintendent Plant Engineering 

Consolidated Rail Corporation 
Altoona, PA 

PRESIDENT BRUNER: I would 
like to call on our 6th Vice Presi­
dent, Mr. Elmer Hafling, Engineer­
ing Assistant, Atchison, Topeka & 
Santa Fe, to act as officer of this 
session. 

MR. ELMER HAFLING: It is 
a privilege and pleasure to be as­
sociated with such a f ine group of 
people who represent the Shop 
Equipment Committee. They are 
consistently on the move in pre­
senting new technologies and new 
methods of maintenance of locomo­
tives and existing and new shop 
equipment. This is important today 
because we have to have high qual-

ELMER R. HAFLING 
6th VICE PRESIDENT 
Engineering Assistant 

Atchison, Topeka & Santa Fe Railway 
Topeka, KS 

ity control with increased output 
along with reduced expenditures. 

The Shop Equipment Committee 
is chaired by Paul Hoerath, Super­
intendent P lant Engineering, Con­
solidated Ra i I Corporation, Al­
toona, Pennsylvania. 

[Mr. Hafling introduced Mr. 
Hoerath. Mr. Hoerath then intro­
duced the members of his Com­
mittee.] 

MR. HOERATH [continuing]: I 
want to acknowledge and t hank 
Conrail for hosting the pre-conven­
tion presentation at Altoona, as 
well as the interesting shop tour of 
the Juniata Locomotive Shops. 
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[Mr. Hoerath read the Introduc­
tion of the paper. The paper then 
was summarized by Mr. R. V. 
Propp, Shop Superintendent, Bur­
lington Northern, West Burlington, 
Iowa; Mr. J. R. Snowden, Shop En­
gineer, Illinois Central Gulf Rail­
road, Paducah, Kentucky; Mr. M.G. 
Marler, Mechanical Superintendent 
Shops, Union Pacific Railroad, 
Omaha, Nebraska; Mr. W. R. 
Doyle, General Foreman, Missouri 
Pacific Railroad, Kansas City, Mis­
souri; Mr. K. 0. Anderson, Mana­
ger Customer Support, General 
Electric Company, Erie, Pennsyl­
vania, and Mr. L. G. Salts, Engi­
neering Assistant, Santa Fe, To­
peka, Kansas.] 

MR. HOERATH: That concludes 
the presentation of our paper. Are 
there any questions from the floor? 

MR. PROPP: I have one ques­
tion regarding the manufacture of 
our own gear cases. Does the Com·­
mittee have any economic analysis 
of that procedure with the robotic 
equipment? 

MR. MARLER: I am not going 
to give the exact costs to produce 
a gear case, but I will tell you 
that you can't justify buying two 
presses, one plasma arc cutter and 
a · robot to build gear cases for 
your railroad. 

If you already own a press and 
a cutter, you can purchase a robot, 
and by using just that machine the 
time necessary to build cases, you 
can produce gear cases cheaper 
than you can buy them. 

You co u 1 d buy an automatic 
welder instead of a robot that 
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would do just the one job of weld­
ing a gear case cheaper than you 
can buy a robot, but the advan­
tages of having a robot are: 

( 1) You are learning the new 
robot technology that is surely 
corning. 

(2) Not only will it weld gear 
cases, but it can be programmed 
to make many other components 
such as we showed on the slides. 

We do not intend to become a 
profit center and sell cases to other 
railroads. 

Another advantage in making 
your own parts is that the more 
we make, the more it seems to 
lower prices from other sources, 
so all railroads reap an advantage 
when one does something like this. 

VOICE: I am interested in the 
cost of some of the Tame machines 
that were shown-the work bench 
machines. I wonder if the Commit­
tee studied the point where the 
volume of work in a given shop 
would justify the purchase of some 
of these machines. I didn't hear 
anything about the type of shop, 
heavy backshop repair where a lot 
of production is done, or a running 
repair shop where some of these 
machines could be used or justified. 

MR. HOERATH: I think I can 
answer part of that. Your wrenches 
most certainly can be used in a 
running repair shop to great ad­
vantage, because you are doing 
that type of work, where some of 
the cleaning machines are more for 
a backshop operation because they 
are a volume type of operation. 
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THOMAS A. KESSENGER 
Senior Engineer. Facility Planning 

Seaboard System Railroad 
Jacksonville, FL 

I think each railroad or each 
shop would have to take a look at 
t he cost of a wrench versus sav­
ings. That is what we really come 
down to on this- savings either 
through better quality or savings in 
manpower or material, to justify a 
particular wrench or a particular 
cleaning machine or whatever spe­
cific item we are talking about. 
You would have to contact the 
builders and/or suppliers of those 
products to get the current _price. 

Are there any other questions 
from the floor? If not, Tom, we 
will call on you for a summary of 
the paper, please. 

MR. T. A. KESSENGER [Sen­
ior Engineer - Facility Planning, 
Seaboard System Railroad, Jack­
sonville, Florida]: Being Chairman 
of this Committee isn't all that 
hard, because all the fellows are 
hard workers and they pretty well 
know what they have to do. 
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The anchorman behind the scenes 
on this Committee, whom we really 
don't recognize a lot, is Mr. K. 0. 
Anderson. 

This paper is a good ready ref­
erence for us especially in the area 
of new tools and also welding qual­
ifications. We can put the book 
away and can refer to it at a later 
date. The welding qualification 
section was a good reference for 
all the major national organiza­
tions producing codes, and also 
gives us a good standard for qual­
ification of our welders. 

The first section, in regard to the 
locomotive maintenance production 
line, shows us the current trend of 
the industry especially in our large 
diesel points where a lot of engines 
are sent for monthly inspections to 
assembly-line this type of pro­
cedure. Of course there are a Jot 
of different ways to do it. What 
type of work do you perform at 
each station? The big bugaboo is 
when we wash it. Do we wash it 
before or after we pull the filters 
out? There is a lot of discussion 
in this area. It is a good example 
of one way to do· it. 

Mr. Marler covered a very in­
teresting section on robots. We 
have seen some robot-type things. 
There is one piece of equipment on 
the mat·ket that loads wheels auto­
matically, and another railroad has 
something that loads parts into a 
wash system. This type of equip­
ment is very good in repetitious 
areas and also in areas where there 
is a danger or health hazard. I 
think we will see a lot more of 
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this type of equipment used in the 
future. 

The onboard telemetering instru­
ment is also an exciting area, being 
able to report on the actual prob­
lems and types of problems that are 
on the locomotive without being de­
pendent on the crew to tell us what 
they have seen, and sometimes you 
don't get accurate reports. I am 
sure the microprocessors used on 
locomotives will also give us a his­
tory. So, we have fine tools to 
work with in the future. 

Mr. Doyle covered a very inter­
esting section. We have always 
wondered what motivates the peo­
ple who work for us and with us. 
I think the idea that we need to 
have the people involved in setting 
their own goals and participating 
and being informed is a very good 
way to look at it. 

Mr. Anderson covered the GE 
Training Center. It appears that 
GE has put forth a large invest­
ment in money to help train our 
industry, and I hope our industry 
takes part and sends people and 
maybe possibly can even model a 
few of the facilities they have at 
their own locations. 

I will now turn the meeting back 
to Elmer. 

MR. HAFLING: Thank you, 
Torn. I would like to add that the 
tools and machinery that this Com­
mittee presents usually are tools 
that are in the shops of one of the 
railroads of these Committee mem­
bers and are being used to advan-
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tage to increase their productivity 
and increase their efficiency of the 
piece of equipment being repaired. 
As for the people who manufacture 
these things, we are not trying to 
advertise them but are just show­
ing that this or that piece of ma­
chinery is available and you, too, 
can use it to develop your output 
and increase it if you so wish. 

This Committee has kept us in­
formed of the latest equipment 
that is available today, and I 
think they have done a fine job. 

I will now turn the meeting back 
to Mr. Bruner. 

PRESIDENT BRUNER: I thank 
you all for your attention. The 
Committee did a great job. I had 
a chance to attend a meeting earlier 
and hear some of the preliminaries. 
I have read all the information in 
the book. I just hope you will pass 
this information on to others on 
your railroads and take advantage 
of it. At the same time you might 
nudge them to see if you can get 
their membership in the LMOA if 
they haven't already joined. 

I want to thank Mike Wall for 
the work he has done for the 
LMOA. I wish him all success. I 
know he is a very talented man 
and should do splendidly in his new 
position. 

Now let's give both of our com­
mittees this morning a standing 
vote of thanks. 

[The audience a r o s e and ap­
plauded.] 

[The meeting recessed at noon.] 
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TUESDAY AFTERNOON SESSION 
September 20, 1983 

The meeting reconvened at 2:00 
p. m., Mr. Frank D. Bruner, Presi­
dent, presiding. 

PRESIDENT BRUNER: Good 
afternoon, and thank you all very 
much for being here. 

We have a little business to take 
care of. Before I proceed I would 
like to thank very much a dear 
friend of ours, sitting down here 
with her little machine, Charlotte 
Emmons, who has done a great job 
of recording for us for many years. 
I want to give her our sincere 
thanks. [Applause] 

I also want to express my thanks 
again to Joe Koerner and his wife 
Lou, for all the work they have 
done in helping me out in the past 
year, and the whole LMOA for so 
many years. 

At this point I have the honor 
of calling to the podium Mr. Dick 
Holmes, Director of Chemical Lab­
oratories and Environment, Union 
Pacific. I have worked with Dick 
for a number of years, and he has 
worked with me. We have solved 
a lot of problems in the LMOA, 
and it has been great. Dick, will 
you come up here? 

I have something here that I 
wish I had had in the office a few 
times but didn't have. I would like 
to pass along to Dick the gavel of 
the LMOA. I wish you good luck 
for next year, and I know the 
Association will be in good hands. 
[Applause] 

[Mr. R. R. Holmes assumed the 
Presidency of the Association.] 

PRESIDENT HOLMES: Thank 
you, Frank, and members and 
friends. My notes say I am to 
make a short acceptance speech. 

I accept the gavel, and the posi­
tion of President of LMOA that it 
represents, with a great deal of 
pleasure since it has been passed 
down to me by my former boss, 
now retired. 

It is with a great deal of pride 
and a sense of deep humility. tha' 
I venture into this arena as your 
President. I realize full well that 
any degree of success I may attain 
will be attributable to my great 
team of officers, committeemen, 
and the general membership. 

I take great pleasure in person­
ally commending Frank Bruner for 
a job well done during his years of 
service with LMOA and as its 
President. Frank was a prime 
mover in his activity and in his 
devotion to this organization and 
the railroad industry. He has al­
ways been a source of endless en­
couragement and help to all those 
who have worked with him. Frank 
will still be available to lend a 
hand with our endeavors in his 
capacity as Chairman of the Board. 

On behalf of LMOA I again want 
to wish him well in whatever areas 
he may become involved in during 
his retirement from active railroad 
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Newly elected President Dick Holmes, left, a ccepts ~ravel from retirin~r President 
Frank Bruner. Center is 2nd Vice Preside nt Dale Propp. 

service, whether it be a continua­
tion of his innovative endeavors 
or whether it's just "doing his 
t hing" in his leisure time. 

I also want to recognize Mr. 
J ohn O'Neill, Vice President of 
CNW, who has retired from the 
LMOA Advisory Board after many 
years of active par ticipation. 

Our thanks a lso to Mr. Mike 
Wall, now Chief Mechanical Offi­
cer of the Missouri Pacific, for t he 
many years of service he has con­
tributed to the LMOA and for his 
personal ef forts and leadership. It 
was with great regret that we ac­
cepted his resignation on account 
of the demands of his new position. 
However, as a member of the Ad­
visory Board I am certain he will 

not only continue as a staunch sup­
porter of LMOA but will actively 
participate, as his time allows, in 
providing guidance and direction in 
future years. 

I would also like to recognize 
similar contributions to the LMOA 
by Bill James, Chief Mechanical 
Officer - Locomotives of the Ches­
sie System, who found it necessary 
to r es ign as Vice President of 
LMOA. His r esignation also was 
accepted with regrets, fully recog­
nizing our loss of his capabilities 
and his coming succession as Presi­
dent a nd leader of the LMOA. 

We are also losing Elmer Haf­
ling, who was jus t elevated to the 
position of 4th Vice President of 
the LMOA. Elmer has also had a 
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long period of dedicated service in 
many areas of LMOA. 

I am also grateful for the full 
support of LMOA activities by Mr. 
Jack McDonough, Union Pacific 
Railroad Chief Mechanical Officer. 
Union Pacific has assigned a mem­
ber to every LMOA committee, 
with three committee chairmen for 
the coming year. 

At the same time I wish to thank 
all the other member railroads that 
also have made significant contri­
butions. Several have continuously 
hosted pre- convention presenta­
tions. Some railroads are also rep­
resented on most of the committees 
and/or have supported those who 
are chairmen or officers of LMOA. 
We also deeply appreciate the sup. 
port of those railroads that are 
sending members to the convention. 

Finally, in regard to those who 
were the leaders and faithfully 
served the LMOA in the past, I 
would bring to your attention the 
tabulation of Past Presidents and 
Life m e m b e r s listed on pages 
96-97 of your 1983 LMOA Annual 
Proceedings. This list inc I u des 
illustrious railroaders who were 
outstanding in performance, dedi­
cated in their jobs, and dedicated 
to the LMOA. These leaders have 
passed on to us a record of signi­
ficant accomplishments and a tra­
dition of success. 

It is with this background of 
leadership and dedication that we 
as LMOA members should carry on 
the traditions and vitality of these 
past leaders. I will endeavor to 
perform the tasks of President of 

the LMOA to the best of my abil­
ity, realizing again full well that 
it is a team effort that will make a 
successful year for the LMOA. 

Each and every member of the 
LMOA is as much a part of the 
organization as the ninety people 
who make up the various commit­
tees that do the basic chores, in 
addition to the Executive Commit­
tee group. This is the railroad 
industry mechanical department's 
technical forum, open to all to air 
their own individual views, discuss 
problems, ask questions, and ex­
pect solutions or answers· to their 
questions. We must invite, encour­
age, and earn the support of the 
rank and file to ensure the endur­
ing viability of this organization. 

Our membership has dwindled at 
an alarming rate, as reported here 
yesterday. Considering the eco­
nomic atmosphere, some problems 
are expected. However, depletion 
of our ranks cannot be allowed to 
continue. At one time LMOA boast­
ed about 4,000 members. In more 
recent years the membership goal 
has been 2,000 to 2,500. As of the 
count yesterday, I believe it was 
approximately 1,450, down 25 per­
cent from last year. We must en­
deavor to reach a goal of 2,000. 
We must continue to justify our 
management's support by finding 
better ways and more productive 
methods that will result in maxi­
mum bottom-line benefits. 

Santa Fe, Conrail and Amtrak 
deserve spec i a 1 recognition in 
reaching their membership goals 
fh·st this year, with Santa Fe and 
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Conrail having the largest mem­
bership group. Our congratulations 
to both. 

In closing, after reviewing com­
ments made by incoming Presidents 
and Past Presidents, as well as 
commentaries during the sessions, 
I have found these words repeated 
many times-words whose implica­
tions we should direct our fullest 
and most earnest attention and 
thinking to. Some of them indicate 
LMOA's objectives, others relate to 
the times we are operating in. 
Some of these "one-liners" are: 
Membership - Advertising - Com­
munication - Goal-objective - Per­
sonal Commitment - Hard work­
ing - Studying - Solutions - Better 
tools - Valuable resources - Peo­
ple - Active - Tradition. 

A few of the more somber terms 
that are more descriptive of our 
present environment are: Survival -
Gloomy - Rocky road - Tough times. 

Gentlemen, these are "one-liner" 
expressions denoting what LMOA 
is all about. These are expressions 
that applied in the past and are 
still applicable today. On the UP 
we have a slogan, "We can handle 
it." I know that now and in the 
future LMOA can handle it, too. 

Again, thank you for making me 
your President for the coming 
year. [Applause] 

PRESIDENT HOLMES: I would 
now like to call on Past President 
Bob Clevenger to make a presenta­
tion to Frank Bruner. 

MR. CLEVENGER: Frank, will 
you stand, please? On behalf of 

the members of LMOA, for the 
many years of service you have 
given to the LMOA, also for the 
very good job you did during the 
past year as President of this or­
ganizations, I would like to present 
to you this desk set which is sym­
bolic of Life membership in the 
LMOA. Since you have retired 
from the Union Pacific Railroad, 
though, I don't know what you are 
going to do with· this on the golf 
course. Congratulations anyhow. 
[Laughter and Applause.] 

PRESIDENT HOLMES: That is 
a lovely desk set, Frank, and I am 
sure you will enjoy it for many 
years to come. 

We have with us our old friend 
Ky Pruchnicki. He told me he has 
been around this organization since 
the 1930's, so I know he will enjoy 
this little chore of passing on the 
Past President's pin to Frank. 

MR. PRUCHNICKI: Ladies and 
gentlemen, I have been assigned 
by the committee to make a pre­
sentation to the Past President. 
Frank Bruner made an excellent 
President. He worked hard, pre­
sented a lot o!" papers, and the 
committee members enjoyed work­
ing with him. He is well versed 
in railroading, and he has helped 
railroading to advance in many 
phases. May I present this lapel 
pin to Frank Bruner so he will re­
member our organization. We will 
never forget him. [Applause] 

PRESIDENT HOLMES: Next, I 
have the pleasure of calling upon 
our old friend and associate, for-
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Frank Bruner's years of LMOA service, culminating in t he presidency for the year 
1982·83, are reward ed as he rece ives the General desk set f rom Past President Bob 
Clevenger, right. Smiling his approval, center, is President Dick Holmes. 

mer LMOA Vice President and 
Honorary Life member, Charlie 
Smith. I think he has a few words 
to say and a chore to perform up 
here. 

MR. C HAR L E S M. SMITH 
[Retired 1\1 an age r - Mechanical 
Engineering - Passenger and Lo­
comotive, Cons o I ida ted Rail 
Co rporation, Straffo1·d- Wayne, 
Pennsylvania): Frank, you have 
had a very active administration. 
This is a permanent r ecord of your 
term as President. Please accept 
this bound volume of the LMOA 
proceedings for this year. I t is 
a great honor for me to present 
this to you. [Applause) 

PRESIDENT HOLMES: Next, I 
will ask these gentlemen to stand 
and be recognized. We apologize 
for t he fact that the blazers for 
the new Vice Presidents didn't ar­
rive on time. 

May I introduce our new Vice 
Presidents, Elmer Hafling, Don 
Ward and Jack Kuhns. We all look 
forward to serving with them. 
[Applause) 

Now I will call on 5th Vice Presi­
dent Don Ward, Coordinator Shop 
Methods, Burlington Northern Rail­
road, to serve as officer of the­
session. I will ask the Fuel and 
Lubricants Committee to come to 
the podium, please. 
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Two past presidents mug it up for the photographer. Here Ky Pruchnicki, right, is 
shown presenting past president's pin to Frank Bruner, while 1st Vice President 
Darrell Walker, center, enjoys it all. 

Left to riaht: Outaoing president Frank Bruner, Past President Ky Pruchnicki, 3rd 
Vice President Bud Cumbea and Past President Bob Clevenier. Mr. Bruner is shown 
acceptina the bound record of his term in office. 
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The tailor fell behind in supply blazers for our new vice presidents, and as a result 
three had to be awarded at the same time. In the first photo Vice President Elmer 
Hafling is being helped into his blazer by Dick Holmes, left, and Frank Bruner. 

2nd photo shows Vice President Don Ward being assisted by Dale Propp, left, and 
Dick Holmes. 
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3rd photo finds Jack Kuhns receiving the finishing touches from Darrell Walker, left, 
and Bud Cumbea. 

Photographed following the Official Family Luncheon, standing left to right: Past 
President Bob Clevenger; Vice Presidents Elmer Hafling, Don Ward, Jack Kuhns, Dale 
Propp and Darrell Walker; Past President Ky Pruchnicki, and Vice President Bud 
Cumbea. Seated, left to right: 1st Vice President Dick Holmes, President Frank 
Bruner, and Secretary-Treasurer Joe Koerner. 
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TUESDAY AFTERNOON SESSION 

September 20, 1983 

REPORT OF THE COMMITTEE ON FUEL AND LUBRICANTS 

DONALD D. HUDGENS, Chairman 
Manager Field Laboratories 

Union Pacific Railroad 
North Platte, NE 

MR. D. L. WARD: In 1962, after 
seeing the size of the Committee 
and hearing its presentation, I was 
impressed with the LMOA. I have 
been a member and have worked 
hard in the organization since 
then. 

Today we have the Fuel and Lu­
bricants Committee here, and I 
would like to introduce their Chair­
man, Mr. D. D. Hudgens. 

[Mr. Ward introduced Mr. D. D. 
Hudgens, Manager Field Labora­
tories, Union Pacific Railroad, 
North Platte, Nebraska.] 

MR. HUDGENS: I would like to 
thank you, members of the LMOA, 
for electing me as Regional Execu-

DONALD L. WARD 
5th VICE PRESIDENT 

Coordinator Shop Methods 
Burlington Northern Railroad 

Springfield, MO 

tive effective at the end of this 
meeting. 

Also, a big thank you to the 
Southern and Southwestern Rail­
way Association for the gracious 
hospitality extended to the Com­
mittee and for the interest they 
expressed in our paper at our pre­
conven tion presentation at Hunt­
ington, West Virginia this past 
spring. Also, to the Chcssie Sys­
tem for providing us an oppoi·tu­
nity to look at their facilities in 
Russell, Kentucky. 

I also would like to express my 
appreciation to Mr. Gene Broman, 
of Arco, who retired this past 
spring. Gene had been a member 
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of the Fuel and Lubricants Com­
mittee longer than many of us can 
remember. Over the years Gene 
was very active and made many 
valuable contributions to the Com­
mittee and the railroad industry in 
the lubrication field. For that we 
are grateful, and wish Gene the 
very best in his retirement. 

[Mr. Hudgens introduced the 
members of the Committee. The 
paper was summarized as follows: 
Part I by Mr. W. H. Melgren, 
Manager Springfield Laboratory, 
Burlington Northern, Springfield, 
Missouri. Part II by Mr. W. C. 
Hamilton, Assistant Engineer of 
Tests, Seaboard System Railroad, 
Louisville, Kentucky. Part III by 
Mr. J. L. Wilkison, Products Ap­
plication Engineer, Shell Oil Com­
pany, Houston, Texas.] 

MR. HUDGENS: Our paper was 
in three sections. If anyone has 
a question we will try to answer it. 

MR. JERRY THOMPSON [Amo­
co Petroleum Additives Company, 
Naperville, Illinois]: I would like 
to ask about the multigrade test­
ing. Were the power assemblies 
from that field test rated for de­
posits? If so, how did the deposits 
compare? Also, were used oil an­
alyses obtained, and did they show 
any difference with respect to 
wear metals or alkalinity reten­
tion? 

MR. HUDGENS: You asked if 
the deposits were rated. No, I 
don't believe they were. Did you 
want to know if the wear metal 
content showed higher in the multi­
grade? No, they were about the 
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same. We didn't see much differ­
ence in the control unit and the 
multigrade test unit. Wear metal 
content was about the same. 

MR. WESTERFIELD: Some 
quick arithmetic shows that the 
condensation temperature for the 
sulfuric acid is in the neighbor­
hood of 300° at the cylinder wall. 
Would either of the builders like to 
comment on what kind of engine 
cooling water temperature that 
translates into? 

MR. G. C. McCARTY [Technical 
Engineer, EMD, LaGrange, Illi­
nois]: I can't tell you what it 
translates into, but at least in 
marine operation we use a higher 
Arnot valve to keep the cooling 
water temperature up. We go from 
a 175 to a 195 Arnot valve. In 
railroad operation we haven't been 
getting into higher sulfur content. 
I don't know what the 300° temper­
ature would relate to on the cylin­
der wall. 

MR. J. G. HOFFMAN [Mana­
ger Performance and Evaluation, 
General Electric Company, Erie, 
Pennsylvania] : You will remember 
that those curves showed that the 
condensation temperature varied 
with percentages of sulfur. You are 
certainly correct that the order of 
magnitude of the cylinder wall 
temperature is 350°F to 360°F. 
The best translation I can give 
you, as far as the GE engine is 
concerned, is that if you keep the 
water jacket temperature above 
160°F you will prevent any signifi­
cant condensation of sulfuric acids. 
That is essentially the equation, 
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but it is not truly the specific 
equation that you asked for. 

MR. PATRICK LI [Imperial Oil 
Company of Canada, Windsor, On­
tario, Canada]: I would like to 
make a brief comment on the wax 
crystalloid modifier that was men­
tioned briefly in the presentation. 
I feel it is a very powerful addi­
tive and very new, and probably 
deserves more emphasis and more 
attention. I wonder if many rail­
roads are using this particular ad­
ditive at the moment. 

MR. HOFFMAN: I think the 
question is whether any railroads 
are using those pour point depres­
sants. My inclination is that if 
they are, they may not know it, 
since those particular types of ma­
terials would likely be added by the 
oil company at the refinery, so 
probably the question should be 
more properly directed to the petro­
leum industry. 

I am aware of certain test work 
that has been done by petroleum 
companies. Whether it was that 
specific additive that the question 
was addressed to or not, I don't 
know. I was not directly involved. 

Does that help you? Does it 
help clarify your questions? 

'MR. LI: Yes. 
There is another point I would 

like to make, that the pour depres­
sant is not quite the same as the 
wax crystal modifier. They are 
separate, although one might in­
fluence the other. They are quite 
separate additives. 

MR. HOFFMAN: Since that mi­
crophone is picking up so poorly, 
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at least as far as this table is 
concerned, I am going to repeat 
what I think you said for the 
benefit of the audience. You made 
the point that the wax crystal 
modifier is a distinction and is 
different from a pour point de­
pressant, per se, and that that 
should be kept in mind. I concur 
with that. 

MR. LI: That's right. Thank 
you. 

MR. D. G. GOEHRING [Man­
ager, Equipment Maintenance 
Planning, National Railroad Pas­
senger Corporation, Washington, 
D. C.]: I have a question directed 
to the petroleum members of the 
panel. 

I heard a comment about the 
availability of #1 versus #2 fuel, 
or a comment alluding to an avail­
ability difference of #1 versus #2. 
In the event of a fuel emergency 
today or in a 20-year outlook as­
suming today's consumption of fuel 
oil stays constant, is the ratio of 
# J. to #2 availability going to re­
main about the same as it is today, 
or will there be a difference? 

MR. HUDGENS: Jim, will the 
ratio of #1 to #2 availability vary 
or will it come out of the barrel 
the same? 

MR. J. L. WILKISON [Staff 
Engineer, Shell Development Com­
pany, Houston, Texas]: I can only 
speculate. The lighter the products 
out of the barrel, the more valuable 
they are. I think it would depend 
on the success of the aviation in­
dustry. Aviation gas turbines can­
not run on lower quality fuel. Your 
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diesel engine can run on a. fuel 
of lower quality than ASTM 2D, 
but jet engines cannot tolerate 
fuel quality decline. When you 
are flying people you must have 
fuel that meets the specifications. 

So, what happens if there is a 
shortage of distillate? I would 
say the #1 fuel or jet fuel would 
take top priority over the #2. In 
cases of shortage I would say that 
the #1 will be in shorter supply 
for the railroad industry. In a long 
supply situation, then it probably 
would be available. 

MR. LI: Listening to the pre­
sentations on especially the first 
and second sections of the paper, 
is it too simplistic a conclusion 
to draw that, compared with multi­
grading and blending of residual 
into #2 , in multigrading we have 
seen that there is no failure dur­
ing the test, and there is no com­
promise in the durability of the 
engines, whereas on the other 
hand, with the blending, there are 
failures and also the availability 
is shortened. That means that 
multigrading seems to be the way 
tO go, and one has to concentrate 
efforts on either one of them; then 
one will go for multigrading. 

My question is: Is it an over­
simplified conclusion to draw? 

MR. HOFFMAN: Yes, I think 
it is an oversimplification. I think 
it is not an oversimplification of 
the results of this specific test, but 
it is an oversimplification in the 
sense of the future. 

No. 1, the projected potential 
fuel cost savings for multigrading 
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is an order of magnitude, on a 
duty cycle, one percentage kind of 
number (and please don't hold me 
to that precise number), whereas 
the blend, if defined loosely as ap­
proximately 20%, shows a cost dif­
ferential of 6 or 6.5 cents or some­
thing of that order of magnitude. 
Therefore, on a cost basis alone the 
potential is quite different. 

No. 2, one needs to understand 
the comment near the end of the 
presentation with respect to multi­
graded lubricants. namely, that 
there is a long way to go, and 
secondly the test showed no statis­
tically different wear, and so on, 
in the 4-cycle engine in this par­
ticular operation. 

One must recognize, I think, that 
in so far as a 4-cycle engine tested 
is concerned, it was hardly the 
state of the art level of horsepower 
or state of the art in ring con­
figuration, or things of that nature, 
all of which can upset the delicate 
balance that I am sure you know 
as an additive developer, that has 
to go into formulations of VI im­
provers. 

So, to conclude from our paper, 
in my personal view while we are 
nearly there with multigraded, and 
we still have a lot of problems with 
blended fuels, it would be a major 
oversimplification to say, "Go with 
multigrade at the expense of blend­
ed fuel." Someone else on the panel 
may wish to address that. 

MR. McCARTY: I would like to 
comment as far as the multilube oil 
is concerned. In the tests we were 
involved in the engines did look 
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pretty good, and there were no 
heavy deposits. 

I don't believe the multilube oil 
has been tested on a silver insert 
bearing engine yet. This bearing 
is one of the most critical areas 
that must be lubricated. I think 
this project is in the works for 
the coming months, but at this 
time I don't believe the multilube 
oil has been field tested on the 
silver insert bearing. 

MR. GORDON D.S. HAMILTON 
[Gulf Canada, Ltd.]: To address 
the final point by Mr. McCarty, 
the audience should know that the 
fie ld testing of our SAE 20W-40 
multigrade engine oil has now com­
pleted 2 1h years' freight service 
in recent design non-silver bearing 
engines and 6 months in s ilver 
bearing engine service. Field test­
ing is expected to be completed by 
November, 1984. 

MR. HUDGENS: Any other 
questions or comments? If not, I 
will turn the meeting over to Mr. 
Clevenger. If you gentlemen have 
any other questions that come to 
your mind, please save them for 
the What's Your Problem panel to­
morrow, and we will try to answer 
them at that time. 

MR. R. G. CLEVENGER [Gen­
eral Electrical Foreman, Atchison, 
Topeka & Santa Fe Railroad, Kan­
sas City, Kansas]: Thank you, 
Don. I think Don Hudgens and his 
Committee have done an exception­
a l job t his year in putting together 
a paper which is very dear to the 
hearts of all the present-day rail­
road managers. 

ROBERT G. CLEVENGER 
PAST PRESIDENT 
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General Electrical Foreman- Retired 
Atchison, Topeka & Santa Fe Railroad 

Kansas City, KS 

The idea of fuel savings, no mat­
ter how small, is certainly welcome 
on all railroads. The Committee 
has shown what can be expected in 
fuel savings when multigrade lu­
bricating oils are used, and also 
what mechanical problems might 
be encountered. Additional testing 
along this line is still going on, 
and I expect additional information 
will be coming from this Commit­
tee in future years. 

Residual fuel blends were pointed 
.out as having the greatest poten­
tial for cost savings. The locomo­
tive manufacturers recognize this, 
and have issued specifications and 
guidelines covering the use of 
these fuels. 

During the talk by Dr. Paul 
Reese, of GE, this morning, in one 
of the other meetings, he stated 
t hat presently t hey are experi­
menting with a 30% blend of r esid­
ual with 70% #2 diesel fuel, and 
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claimed that if successful this 
could result in a 10% saving. When 
you stop to think about the rail­
roads that are burning up to a 
million gallons of fuel a day, this 
could be $100,000 or $36 million a 
year in savings. So, it is quite sub­
stantial, this blending of fuels, in 
the way of cost savings. 

Again I want to compliment this 
Committee on a job well done. I 
will now turn the podium back to 
Mr. Ward. 

MR. WARD: Thank you, Bob, 
and I agree with you that it was a 
fine paper. 
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Now I will turn the meeting back 
to Mr. Holmes for his closing re­
marks. 

PRESIDENT HOLMES: Just a 
few closing remarks before we re­
cess. Don't forget the What's Your 
Problem session tomorrow. I am 
sure all the committees will do 
their best to answer whatever 
questions you have in mind. Also, 
note that in the morning we will 
begin at 8:30 a.m. sharp. 

Now let's give a rising vote of 
thanks to this Committee. 

[The audience arose and ap­
plauded.] 

[The meeting recessed at 4 p.m.] 
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WEDNESDAY MORNING SESSION 
September 21, 1983 

REPORT OF THE COMMITTEE ON DIESEL 
ELECTRICAL MAINTENANCE 

JOSEPH KUZELA, Chairman 
Engineer Design 

Union Pacific Railroad 
Omaha, NE 

The meeting reconvened at 8:30 
a.m., Mr. R. R. Holmes, President, 
presiding. 

PRESIDENT HOLMES: Good 
morning to all of you. Frank 
Bruner presented me with the 
gavel, but I guess he took it back. 
I don't have a gavel to bang this 
morning as we bring this session 
to order. 

At this time I will ask the 6th 
Vice President, Jack Kuhns, Mana­
ger, Planning and Maintenance, 
Seaboard System Railroad, Jack­
sonville, Florida, to do the honors 
in introducing Joe Kuzela and his 
Committee on Diesel Electrical 
Maintenance. 

JACK L. KUHNS 
6th VICE PRESIDENT 

Manager Planning & Maintenance 
Seaboard System Railroad 

Jacksonville, FL 

[Mr. K u h n s introduced Mr. 
Kuzela.] 

MR. J. E. KUZELA, JR. [En­
gineer Design, Union Pacific Rail­
road, Omaha, Nebraska]: Thank 
you, Jack. The LMOA Committee 
on Diesel Electrical Maintenance 
welcomes all of you, and we are 
pleased to have you altend our 
session. I would like to thank the 
Union Pacific System for their 
support in hosting our pre-conven­
tion presentation on April 7, 1!>83 
at the Red Lion Inn, Omaha, Ne­
braska. 

[Mr. Kuzela introduced the mem­
bers of his Committee.] 

[Part I was summarized by Mr. 
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K. R. Keller, Assistant General 
Foreman Locomotive, Burlington 
Northern Railroad, Overland Park, 
Kansas.] 

MR. KELLER: Are there any 
questions? · 

VOICE: In the section where 
you referred to the reduction of 
horsepower with leakage current, 
which specific devices do you refer 
to? 

MR. KELLER: The devices I am 
referring to are on EMD locomo­
tives. Vapor Corporation had a 
device that was labeled "ARL," 
and that was used to detect the 
leakage current in the ground re­
lay circuit. It would de-rate the 
horsepower by means of bleeding 
off the rate control capacitors. I 
don't know how many railroads use 
that device. It was used on the for­
mer Great Northern Railroad and 
was discontinued because even 
though it did its job, it was out 
there working and was not re­
ported by crews. They were opera­
ting locomotives at partial horse­
power, and the locomotive would 
come in to the maintenance facility 
and end up going back out in the 
same condition. 

The other device I am referring 
to was built by General Electric 
recently. Burlington Northern put 
it on some Type E excitation U33s 
and it worked very well, and you 
could adjust it so that the ground 
relay would trip at whatever value 
you wanted to adjust it for. You 
could also adjust it so that the 
horsepower would de-rate down to 
as low as 200 HP if you wanted it 
to before the ground relay would 

trip, and there was a light in the 
cab that would glow. The glow 
would intensify as the horsepower 
backed off. That worked very well. 
We had reports from the crews, 
and it was very helpful. 

In favor of that method of run­
ning a locomotive at partial horse­
power, what we did to the rest of 
the fleet was that we increased the 
value at which the ground relay 
would trip. I would prefer to go 
back to the other method of run­
ning the locomotive at partial 
horsepower. I would like to see 
that incorporated in a monitor sys­
tem so when a locomotive came in 
from the road the shops could see 
for themselves what happened, and 
would not have to rely on a- crew 
report. 

[Part II was summarized by Mr. 
N. Thibodeau, Senior Electrical En­
gineer, Canadian Northern, Mon­
treal, Quebec.] 

MR. THIBODEAU: Are there 
any questions? 

MR. R. W. VITEK [Assistant 
Superintendent Motive Power, Chi­
cago and North Western Transpor­
tation Company, Chicago, Illinois]: 
Concerning the Japanese motors, 
how long have you been running 
them, and what kind of service 
problems have you encountered to 
date? 

MR. THIBODEAU: They went 
into service in January 1983. 
Around May or June of this year, 
after five months in service, we 
had our first failure-a hot sus­
pension bearing. We are not too 
happy with the suspension bearing 
arrangement. The main problem is 
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that they use too much oil. They 
don't have the groove in the bear­
ing and the hole that returns the 
oil to the axle cap, so we decided 
to make them more or less the 
same as our standard motors. 

We are in the process now of re­
boring the axle bores of the Hi­
tachi motors, making it the same 
size as our standard GE752 axle 
bores, so we can use the same 
bearings and the same wicks that 
we get from Miller Felpax. Once 
this problem is overcome, I believe 
we will have a good motor. 

Electrically we had no problem 
with them. The motors have been 
in service for about six months. 
They were removed from the loco­
motives for this modification pro­
gram which should be completed in 
a matter of weeks. I would say 
that a m on t h from now they 
should be under locomotives again. 
We have 10 Hitachi motors and 
we are buying another 15 next 
year. We just placed the order. 
10 motors are a small sample on 
which to run a test. 

[Mr. T. D. Lemons, Assistant 
Supervisor Locomotive Equipment, 
Missouri Pacific Railroad Com­
pany, St. Louis, Missouri, summa­
rized the section on Locomotive 
Storage.] 

VOICE: Have you had any rec­
ords of how the locomotives per­
form when they are removed from 
storage? 

MR. LEMONS: Fortunately, we 
are putting some locomotives back 
in service in March. When we 
were in Omaha one railroad had 
been tracking approximately 20 

locomotives that were stored for 
an average of seven months, and 
the locomotives were tracked for 
four months for failures. At that 
time we came up with 49 charge­
able delays on those 20 locomo­
tives, which included GE and EMD. 
The major cause at that time was 
that the cylinder head water pump 
seals had hardened. W h e n the 
locomotives were put back in serv­
ice evidently we didn't make a 
high pressure water test on them. 
The 49 chargeable delays were re­
corded as 29 mechanical failures, 
six electrical, 10 air, and four were 
charged to traction motors and 
generators. 

Those 20 units have been in and 
out of storage since then, but we 
did pick up 10 other locomotives 
which were GE U30Cs and SD-
40-2s. T h e s e locomotives were 
stored for an average of about 
seven months. Since the recom­
mendation for pressure testing the 
locomotives, we see our w a t e r 
leaks have decreased, but on the 
power contactors on the SD40 and 
uaoc type locomotives we are hav­
ing to dress up some of the contact 
tips due to corrosion. 

At this time those 10 locomo­
tives have had 16 electrical fail­
ures chargeable to delays, and 50 
percent of them were charged out 
to power contactors and relays. 
The mechanical delays were 16 on 
the engine, three air, and three to 
the rotating equipment on traction 
motors and generators. 

So, I feel we are headed in the 
right direction with our stored 
locomotives, but it is something 
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you have to keep up with or it is 
going to creep up on you pretty 
quickly if you don't properly pre­
pare your engines when you store 
them. 

VOICE: Did you have any dif­
ficulty with pneumatic contactors 
that were stored and removed! 

MR. LEMONS: Yes, the U30Cs. 
We had three of those 10 that 
were pneumatic contactors. Those 
were actually the failures. We had 
to dress up the tips and lubricate 
some of the armature arms. We 
had quite a few relay problems 
with those, too, with the tips on 
the relays. We now put a unit 
back in storage and we check all 
of the relays, take all the covers 
off, and make sure we do have 
good contact with the interlocks. 

[Mr. A. E. Bridges, Supervisor 
Locomotive Maintenance, Chessie 
Systems, Huntington, 'Vest Vir­
ginia, summarized the section on 
Water Cooling & Refrigerating 
Methods for Locomotive Cab Ap­
plication- What Direction Should 
be Pursued ? ] 

MR. BRIDGES: Are there any 
questions? [No] 

MR. KUZELA: If there are no 
further questions, I will ask Tom 
Westerfield to summarize our 
paper. 

MR. GOEHRING: Before we 
call on Tom, I have two questions 
relating to the traction motor pre­
sentation, i.e., rebuilt traction mo­
tors. 

When you rebuild or remanu­
facture your traction motors and 
put them on the test machine, ap­
proximately what percentage of 

failures are you experiencing as 
a result of the testing? 

Secondly, how does the cost of 
this compare with unit exchanging 
the traction motors with the manu­
facturers? 

MR. THIBODEAU: We had 
very few rejects on the "Becker" 
tester, if we are talking about the 
remanufactured motors only. Out 
of 225 that we produced last year, 
in 1982, the reject rate was prob­
ably not more than 10 percent, and 
the major reason for the rejects 
was vibration, bearings that were 
probably not applied properly, or a 
couple of bearings were defective 
and had to be changed out. 

To answer the second question, 
about cost, our cost right now in 
1983 to produce a remanufactured 
motor in our own shop is around 
$30,000 Canadian. If you convert 
that to U. S. dollars it would be 
about $24,000. You have to re­
member that parts are a little 
more expensive in Canada. 

In 1983 we are not getting any 
motors from GM, but last year 
we bought brand-new motors from 
GM and they were very expensive 
-close to $40,000 American dol­
lars. For 1984 we have a firm 
price from EMD or GM for a re­
built motor. It is not really a unit 
exchange. They will re-use the 
frame. All other components will 
be replaced, and they will return 
the same motor to us fully re­
manufactured to D87 standards. I 
am not quoting exact figures, but 
it will be approximately $36,000 
Canadian. Our cost will be just 
over $30,000, so the difference is 
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very small between the motors we 
do in our own shops and the ones 
we get from the outside. If you 
consider that we will get from 
EMD a one-year warranty, we will 
have to start looking at our effi­
ciency and we will have to see how 
we can bring our price down. It is 
good to have competition. 

MR. GOEHRING: I might add 
that I was very impressed person­
ally by the care and precision with 
which you did that. I don't recall 
ever having seen anything quite so 
good. Thank you. 

MR. KUZELA: Are there any 
other questions from the floor? 
Tom, will you summarize our 
paper now, please? 

MR. WESTERFIELD: There are 
a fair number of people in this 
room who can understand my feel­
ing when I say it is with great 
pleasure that I summarize the 
paper this year rather than give 
it. There was a great deal of work 
involved in putting this paper to­
gether, and these gentlemen up 
here have given a lot of time and 
effort over the last year to put 
the presentation together this 
morning. 

In particular, over half of the 
paper was devoted to two topics­
problems with ground relays and 
problems with traction motor over­
haul. There also was continued 
reference to the problems asso­
ciated with winter operation. Fail­
ure rates increase during winter 
operation, ranging from a doubling 
of the failure rate to as much as 
four or five times the normal fail-

ure of traction motors during win­
ter operation. In spite of all the 
help we talked about, the challenge 
remains to the railroads and build­
ers to work together to develop 
locomotive designs that will per­
form better under winter condi­
tions. 

The problem of locomotives 
being returned to service from 
storage is one that is going to be 
facing most of us more and more 
over the next few months, and the 
Committee is to be commended for 
the work they have done on this 
point. I would urge them to con­
tinue over the next year to gather 
the experience in returning loco­
motives to service from storage so 
that we can improve our pro­
cedures should we be forced into 
one of these situations again. 

It seems difficult to think about 
the problems of cooling water on 
a morning like today. The problem 
would more likely be getting it 
warm enough to dare put your 
fingers in it. The Committee has 
done a good job summarizing the 
history of water coolers and sum­
marizing what the prosepects for 
development should be. 

At this point I would like to call 
for a vote of thanks to this Com­
mittee in appreciation of their 
efforts. [Applause] 

MR. KUHNS: This was a very 
informative paper. 

Now we are getting down to the 
part of our program everybody an­
ticipates. Let's ask the technical 
committee chairmen to come up so 
we can start the What's Your 
Problem session. 
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PRESIDENT HOLMES: I am 
certainly gratified to see the turn­
out this morning. The number of 
people in the audience is splendid. 
It is indicative of the quality of 
papers being presented and the 
interest by the group in general. 

We will proceed with the What's 
Your Problem part of the pro­
gram. We know you are eager to 
ask questions. I will call on 1st 
Vice President Darrell Walker to 
serve as officer of the session. 
Darrell, will you introduce Tom, 
please? 

MR. WALKER: Gentlemen, the 
Chairman of the What's Your 

DARRELL M. WALKER 
1st VICE PRESIDENT 
Diesel Superintendent 

Southern Railway 
Atlanta, GA 

Problem Committee is Mr. Tom 
Kesscnger. 

[Mr. Walker introduced Mr. 
Kessenger.] 

MR. KESSENGER: Thank you, 
Darrell. This is the session we have 
all been waiting for. This is your 
session, your chance to talk to 
your peers, the vendors and the 
manufacturers, and it is probably 
the most important session we 
have. I hope everyone will take 
part and that you have thought 
about your questions. As a matter 
of fact, looking back at last year's 
proceedings, there weren't a lot of 
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questions asked. Obviously a lot 
of us weren't here last year, so 
maybe we will have some questions 
left over from that session. 

I would like to open the floor to 
questions at this time. 

VOICE: I am with the Chessie. 
Our ring gears are starting to be 
torn up, and we have had about 
seven on the B side. The starting 
motors on three of them have been 
checked out okay. What could be 
causing this problem? 

MR. BROWN: I am not familiar 
with the problem. I haven't heard 
about it on our railroad. 

MR. WINFIELD: EMD is 
familiar with the situation on the 
Chessie. It has recently come to 
our attention through our field 
service network, and we are look­
ing at it with them. The thing that 
comes to mind offhand is the pos­
sibility of misalignment of the 
start motors to the ring gear. This 
is the first thing we would be look­
ing for. We are talking with 
Chessie in their investigation. 

MR. KESSENGER: I have al­
ready fouled up in this new job. 
I have forgotten to introduce the 
technical men up here. 

Starting on my right, Mr. A. A. 
Chacon, Union Pacific Railroad, 
Chairman of the Committee on 
New Developments. Mr. W. A. 
Brown, Chairman of the Diesel 
Mechanical Maintenance Commit­
tee; Mr. Brown is with the Bur­
lington Northern. Mr. J. Kuzela, 
of the Union Pacific, Chairman of 
the Committee on Diesel Electrical 
Maintenance. Mr. D. D. Hudgens, 
of the Union Pacific, Chairman of 
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the Committee on Fuel and Lubri­
cants. Mr. Paul F. Hoerath, of 
Conrail, Chairman of the Commit­
tee on Shop Equipment. Mr. Frank 
Blundon, of the Burlington North­
ern, Chairman of the Committee 
on Diesel Material Control. 

Are there other questions? 
MR. KUHNS: Yesterday during 

the Fuel and Lubricants Commit­
tee paper, there was a lot of dis­
cussion on the blended fuel of sev­
eral railroads running tests. With 
all the discussion pro and con, it 
would appear to me that we would 
be better off having another spe­
cification for fuel, like a #3, that 
Jim Wilkison mentioned. Are 
there any feelings along those 
lines? It seems to me we have a 
lot of problems trying to use this 
blended fuel, with compatibility 
from o n e railroad to another. 
Maybe we need to have a #3 fuel. 

MR. HUDGENS: It is true, we 
probably would be better off if we 
had #2 or #1, but we are not too 
certain of the future, and what we 
are looking at is potential fuels of 
the future. We may have to use 
blends of residual and #2, meth­
anol blends and o t h e r exotic 
things. They work but they do 
cause problems. They seem to in­
crease maintenance costs. It may 
be that the cost tradeoff is worth 
it when the price of fuel gets ex­
tremely high. 

MR. KUHNS: We are getting 
off the subject. Why don't we just 
call for a #3 fuel spec rather than 
trying to use the blended stuff? 
We know we can burn it, but it 
is going to create a lot of prob-
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lems. Why don't we just come out 
with a #3 fuel spec? 

MR. CHACON: One of the prob­
lems with the #3 spec is that the 
economics of burning the blended 
fuels are very much dependent 
upon how much #6 you use. We 
have run a lot of tests with a 10% 
blend, and if you could just burn 
that and not see any problems at 
all, economically it would probably 
be a pretty good venture. But 
when you start getting into a 20% 
blend and start having to do modi­
fications to the locomotives, like 
adding a dual fuel system and a 
number of other things, then you 
want to start looking at a 30% 
blend. I don't think we know 
enough yet to really come up with 
a spec that would cover the most 
economical situation we would 
want to be looking at. 

MR. KUHNS: I agree, Tony. 
We have been part of a couple of 
fuel tests on both the North and 
South end of our railroad. On 
one end we had no trouble, and 
on the other end we did. If we 
have that kind of trouble from the 
same supplier, just think what we 
would have running from your 
railroad to ours. That is my point. 

MR. KESSENGER: Have there 
been any other railroads that have 
participated in some of the fuel 
studies and that have had some 
experience? Do we have a fuel 
supplier who would like to com­
ment? 

PRESIDENT HOLMES: I don't 
know if the President should com­
ment on this subject. Since none 
of the oil suppliers volunteered to 
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comment, I will trade a little bit 
of the history of a proposed addi­
tional ASTM 3-D specification fuel 
that was considered a couple of 
years ago. Many of us are familiar 
with the process whereby such new 
fuel specifications are reviewed, 
debated, approved and published. 
The railroad industry had input, 
the automotive industry had input, 
in addition to oil suppliers and 
various others. 

At that time they went through 
the entire study and review pro­
cedure. One industry in particular 
was concerned about particulate 
emissions in small diesel engines 
relative to EPA requirements. The 
new fuel spec was temporarily 
shelved due to some of these con­
siderations, as well as those reser­
vations expressed within our in­
dustry at the time about degrading 
the fuel oil quality. 

I recall several oil companies at 
an ASTM meeting stating that 
they have logistical and manufac­
turing and storage problems. Com­
ment was made that certain oil 
suppliers would not make two 
grades of fuel. If they were going 
to make a fuel suitable for the 
railroad diesel engines and other 
small engines, the product would 
be ;:2-D or #3-D fuel oil, but not 
both. So, there were problems that 
were not resolved for adoption of 
a "lower" grade fuel oil. 

The Union Pacific and other 
railroads have been active within 
the last year or so in looking for 
sources of what you might call off­
spec fuel or fuel blend stocks 
that slightly deviate from 2-D 
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specification fuel. The deviation 
may be I o w e r cetane number, 
longer distillation range, or other. 
The product could be a component 
in the process stream used to blend 
finished #2 fuel or heating oil, or 
a by-product that some oil com­
panies in certain areas of the 
country may have in excess at 
their particular Ioca tion. They 
could be looking for a market in 
those local areas. 

It seems that is the direction 
that the search for more economi­
cal but useful diesel engine fuel 
oil should take now, in addition to 
whatever progress continues in 
ASTM and AAR. It would appear 
to me that on an individual basis, 
in various parts of the country, 
railroads should investigate with 
their fuel suppliers as to avail­
ability of such blend stocks in the 
fuels that are in the mid-distillate 
range that deviates somewhat 
from 2-D specification. You would, 
of course, expect it to be a cheaper 
price than 2-D fuel oil. 

MR. KESSENGER: If there are 
no other comments in regard to 
this question, we will move on. 
We have a few engineers of test 
in the audience who aren't making 
any comments. We will leave that 
question, then. 

Is there another question in re­
gard to either electrical or me­
chanical, or possibly shop facility 
items? 

MR. R. H. SEEMANN [Super­
intendent Equipment, Amtrak, 
Washington, D. C.] : I wonder if 
any of the railroads have any 
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knowledge about applying the E3B 
injector in an E3 engine without 
any other modifications. It seems 
there is a reported 1% fuel saving 
when using an E3B injector. 

MR. KESSENGER: Are there 
any representatives of railroads 
who would like to address that 
question? Surely someone in the 
room must have tried this. Gentle­
men, this is the only time in the 
whole year that you will have this 
many people from so many rail­
roads to talk to. This is one of 
the reasons why our bosses sent 
us here. You know, they all read 
the proceedings, too. 

MR. BROWN: I don't think we 
have ever tried that on the Bur­
lington Northern during retrofit to 
the E3B. We use all of the ma­
terial. I have no experience with 
that process. 

MR. DAVID FOREMAN [En­
gine Group, EMD, LaGrange, IIIi­
nois]: We don't recommend that. 
The main reason is that the P 
pressure engendered by the 1/2" 
plunger injector is higher than it 
is with the old E3 injector, and 
there is a failure of insert bear­
ings as a result of the fire-fed 
pressure. That is why we recom­
mend when you change from the 
E3 injector to the E3B injector 
there is a package that goes along 
with it that includes putting in the 
rocky E3B insert bearing. 

MR. W. F. HAMBLY [Assis­
tant Superintendent Shops - Loco­
motive, Atchison, Topeka & Santa 
Fe Railway, San Bernardino, Cali­
fornia]: In Mr. Brown's Commit-
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tee presentation Monday afternoon 
on converting for fuel savings, 
they outlined the components that 
should be utilized, including the 
fire ring 16:1 comparison ratio 
piston. Is the 16:1 compression 
ratio piston going to be compatible 
with the chrome plated liner? 

MR. WINFIELD: Either the 
14 t.~ :1 fire ring piston or the 16:1 
fire ring piston requires a hub 
liner or a chrome liner. 

MR. STAROSCHAK: I have 
people visiting me every week with 
new products for locomotives. I 
wonder if we could perhaps work 
a little more together on some of 
this reinventing of the wheel. 
There are a lot of products that 
are worthy of test. We really 
don't have the manpower to test 
all of them. I would think if we 
could get together with our broth­
ers on the Union Pacific or South­
ern occasionally, and conduct a 
joint test by three or four rail­
roads, it would save us a fair 
amount of effort and manpower. 
Has that ever been considered? 

MR. KESSENGER: This is a 
perfect organization to do that in 
regard to technical papers. It can 
be brought up specifically as to 
what types of items you are talk­
ing about, and maybe one of our 
committees could address that, be­
cause we have a fairly wide array 
of fellows from different railroads. 
Do you have any specific items 
you would like us to address ? 

MR. STAROSCHAK: I am glad 
you asked that. We view the EMD 
turbocharger with its roller ramp 
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clutch, and feel the roller ramp 
clutch has a weak link in the de­
sign. We are excited about the 
Sprag design. I wonder if any 
railroad has been testing this and 
what their experience has been 
with the Sprag clutch. 

MR. KUHNS: I can't tell you 
our experience, but we have a 
couple running on our railroad. 
One thing that has a lot of merit 
to it is that whoever puts the turbo 
together is guaranteeing the Sprag 
clutch for 3% to 4 years, so that 
ought to be some sort of incentive 
to EMD. 

MR. A. K JORDAN [Supervisor 
Diesel Engine Maintenance, Union 
Pacific Railroad, Omaha, Nebras­
ka]: We have two turbochargers 
running with the Sprag clutch. 
One now has had one year of ex­
perience and the other six months. 

MR. JAMES McCLAIN [Vice 
President - Transportation Prod­
ucts and Systems, Arrowsmith In­
dustries, Los Angeles, California]: 
Arrowsmith is also experimenting 
with the Sprag clutch concept. We 
have two units on test at the pres­
ent time, one with approximately 
six months in mainline service and 
the other with approximately three 
months in switcher service. 

While Sprag clutches have been 
around for many years and have 
proven themselves in a wide vari­
ety of applications, we are not 
yet convinced that they will per­
form reliably in current model 
EMD turbochargers. 

The roller r a m p overrunning 
clutch used by Electro-Motive is a 
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free floating self centering device 
which works in unison with the 
hydrodynamic action of the two 
journal bearings as they uniformly 
raise and center the rotating as­
sembly and sun gear shift in the 
planetary gear drive system dur­
ing normal operation. 

Conversely the S p r a g clutch, 
with its extremely tight (.002 TIR) 
concentricity tolerance between in­
ner and outer races, inhibits this 
necessary free floating action and 
tends to hold the sun gear shaft 
central in its journal bearing. This 
in turn forces the compressor 
journal bearing to carry the entire 
burden of raising and· centering 
the rotating assembly during each 
engine start-up. We are unsure 
what effect, if any, this overload 
condition will have on bearing life, 
but it is an area that must be 
t a k e n into consideration when 
evaluating the Sprag clutch con­
cept. 

In my opinion, it would be a 
serious mistake for anyone to com­
mit to this concept without at least 
three or four years of compre­
hensive field testing, and for a 
manufacturer to offer long-term 
warranties at this point is a bit 
premature. It is very easy to claim 
that this device will last that long, 
but in reality the Sprag clutch has 
only been tried in locomotive serv­
ice for a year, and I seriously 
doubt whether anyone at this time 
can say how long it will last. 

When we at Arrowsmith are 
convinced the Sprag clutch is a 
viable concept, we will offer them 
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as a fully tested, production-ready 
device with appropriate warran­
ties. Until that time, however, we 
encourage further testing, and will 
be happy to furnish our pre-pro­
duction units to any railroad wish­
ing to conduct an in-depth evalua­
tion. We in turn will make our 
facilities avail a b I e for periodic 
component disassembly and inspec­
tions as desired. 

MR. KESSENGER: You have 
made a good point. This is a good 
time to ask about the items you 
have been approached on, and you 
are wondering about other rail­
roads and their response. Possibly 
the builders have some thought 
about it. If so, this is a good time 
to talk about it. 

Are there any other new prod­
ucts that have been introduced 
that anyone w o u 1 d like to ask 
about? 

MR. CHACON: I would like to 
address something to EMD and 
also the Fuel and Lubricants Com­
mittee. There has been a lot of 
discussion about lithium versus 
sodium grease, and a lot of testing 
has been done since we talked 
about this the last time. I would 
like to ask EMD if they are still 
firm on their stand or if, based on 
the results of the Santa Fe test, 
they are going to change their 
specification. 

MR. HUDGENS: I understand 
some of the railroads that went to 
lithium have gone back to sodium. 
The Santa Fe is now testing, and 
this is a subject we plan to discuss 
next year. 
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MR. E. R. NIEMEYER [Assis­
tant Manager Technical Service, 
EMD, LaGrange, Illinois]: We are 
involved with the Santa Fe on that 
gear lube test with the Texaco 
gear lube, and at the present time 
our specification remains the same. 

MR. LESTER TARBELL [Tex­
aco U.S.A., Oak Brook, Illinois]: 
We are supplying the gear lubes 
in this test which is being con­
ducted on the Santa. Fe, and I 
don't want to preempt any of the 
results that will be coming for­
ward this year. However, I do 
think it would be good to mention 
that some of the interest and some 
of the concern that is being ex­
pressed about the sodium and the 
lithium soap may well be related 
to the base oil. 

Again I remind people that the 
soap is in there as a thickener to 
hold the oil in place, and that is 
its sole function. A lot of the 
lubrication has to do with the lu­
bricant (base oil) that you use. 
I think consistent with this, in the 
new high horsepower units which 
have been difficult to lubricate, we 
have seen the need for EP activity. 
At least this is indicated in some 
quarters, and I think in some of 
our earlier (test) results where 
people indicated that the sodium 
soap product looked better than the 
lithium soap product- you must 
consider that the base oil viscosi­
ties were markedly different. The 
base oil viscosity for the product 
with the sodium soap was over 
1500 seconds at 210°F. The lithium 
soap product, on the other hand, 
had a (base oil) viscosity down in 
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the range of 1000 8 e c o n d 8 at 
210°F. So, there is more involved 
here than the soap (type). 

We have provided lithium soap 
products and we have an experi­
mental one which has a high VI, 
heavy base oil in it. We hope this 
(product) will be of interest to 
both (domestic) locomotive manu­
facturers, and we anticipate that 
the railroads will be interested in 
it, too. 

MR. D. M. WALKER [Diesel 
Superintendent, Southern Railway, 
Atlanta, Georgia]: Tom, I have a 
question I would like to address to 
the builders, both EMD and GE. 
I keep hearing about microproces­
sors in new locomotives. First, I 
would like to know what we can 
expect from the microprocessor 
type locomotive, and when we can 
expect test models and production 
models. Comparing it with your 
own version of locomotives, would 
you each make some comments in 
that regard? 

MR. KUHNS: On our railroad 
we will have two locomotives and 
I believe they will be built in 
January and delivered in April. 
They will be equipped with micro­
processors. 

MR. DAVID SMITH [Senior 
Service Engineer, General Electric 
Company, Erie, Pennsylvania]: On 
our Dash 8 locomotive we have the 
unusual problem of having too 
much information. We are trying 
to sort through what you really 
need. We are going to break down 
the diagnostic display into several 
levels. The first one will be the 
same words, "ground relay," "hot 
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engine," and so on. With a suit­
able password on a membrane key 
pad, a shop man can then call up 
another display, and during the 
load testing he can watch lube oil 
temperature, horsepower, r. p. m., 
and so on. He can watch this while 
he is doing the testing. If a de­
fault message comes up it will be 
given to the crew in a very simple 
fashion. The same with an elec­
trical control problem. The shop 
man can call up by touching his 
key pad and finding out what the 
fault is, which system is in trouble, 
and what the nature of the dis­
turbance is. 

With one more password level 
he can then go into diagnostics, 
and it can ask him questions to 
verify operations step by step, 
measurement by measurement, 
where the true fault actually oc­
curs. The fourth level is for loco­
motive signature. Right now the 
locomotive model, horsepower, cur­
rent limit, power matching, and so 
on, are contained on separate mod­
ules and cards. 

With these various levels now 
we hope to give the engine crew 
exactly what they have seen, the 
shop people what they need, and 
the staff people a lot more than 
they have seen before. We will 
store about the last 200 incidents 
in a rotating scroll type memory, 
so the knowledgeable man can pull 
out those displays and see them in 
time sequence so that he can see 
what the disturbances were. 

MR. KESSENGER: Will these 
processors be a single type com-
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puter? How will we troubleshoot 
the processors themselves? 

MR. SMITH: There are several 
different versions of the micro­
processors in the locomotive. Over­
all they are working together to 
form the so-called computer. 

The system goes through a self 
test procedure each time that con­
trol power is applied to the sys­
tem. This takes about two seconds. 
If the self test does not pass, 

the faulty panel is identified in 
the display. 

MR. KESSENGER: There are 
new versions of software available. 
Will it be a plug-in type or chip 
type or chip? 

MR. SMITH: Yes to all three. 
We w i I 1 have software we can 
change in the locomotive. Some are 
burned in and others are modules 
that will be changed out. 

MR. KESSENGER: Right now 
the microprocessor is a diagnostic 
and history type device rather 
than a control device? 

MR. SMITH: There are 10 
microprocessors on the locomotive. 
They are all working together in 
a closed loop system. 

MR. KESSENGER: Do they 
have a feedback to this diagnostic 
part? 

MR. SMITH: Yes, they do. 
MR. HARRY QUINN [Electro­

Motive Division, LaGrange, Illi­
nois]: You are going to find all 
this out Tuesday. [Laughter] 

We have three microprocessors, 
48K bytes ROM on each, operating 
in parallel. One microprocessor 
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backs up the other one to some 
extent. The two microprocessors 
are adequate for doing all of the 
logic and excitation functions on 
the locomotive. The two main op­
erating processors do exactly what 
the locomotive is doing today. 

As you well know, the 169 loco­
motive has been on the ICG for 
three months, and it is now on the 
Burlington Northern. It has both 
the standard super series excita­
tion series on jt as well as the 
microprocessor with a changeover 
switch. The primary purpose of 
this is to be sure the microproces­
sor is capable of giving us the 
same adhesion capability that the 
super series does with the ana­
logue system we have today. 

As far as diagnostics are con­
cerned, we have three people in the 
Engineering Department who are 
from our Service Department and 
are writing the programs right 
now for the diagnostic routines. 
The display is an interactive dis­
play, where there are two buttons 
which give you the go-ahead to 
look for different things. You can 
instrument, and instead of bring­
ing the instruments onboard the 
display will give you the option of 
selecting from 16 instruments the 
standard things you would nor­
mally look at in looking at the 
locomotive in the field. 

As far as the crew is concerned, 
the only information the crew will 
get- and this is from feedback 
from railroads that have seen it­
the man will get the same infor­
mation he is getting today, and if 
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he gets a hot engine he will know 
it is a hot engine. All the rest 
will be guarded so only authorized 
people like you will see it. 

We are waiting to get the proto­
types into your hands because we 
need your feedback as to how to 
handle this. T h e r e are many 
things we can do. The archive 
module which will be storing the 
history of the locomotive - and we 
have gone everywhere from bolt­
ing that into welding it in so it 
doesn't leave the locomotive -that 
retains the history of the locomo­
tive. 

There will be 1,000 failure events 
recorded in the archive module. 
You have to tell us how to put 
time on your railroad, because the 
Santa Fe runs from Chicago to 
Los Angeles; so you have to have 
some central location for time. We 
will give you time, date, the type 
of failure, what the throttle posi­
tion was at time of failure, what 
the generator output was at the 
time of failure, assuming most of 
these will be traction motor fail­
ures. We will identify the motor 
which failed and what kind of 
motor failure. 

I don't believe we can spend time 
on it at this meeting. I think every 
railroad in this room has been to 
EMD and has seen the display and 
the microprocessor system. As the 
CSX said, they will get the two 
microprocessor locomotives next 
year and there will be a total of 14 
locomotives going out next year, 
and some in Canada, where we will 
then determine the target date to 
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go into production in 1985. They 
will go into production as highly 
reliable locomotives, not as un­
reliable locomotives. 

MR. KESSENG ER: How does 
maintaining these compare with 
GE's as far as unit type repair or 
car repair is concerned ? 

MR. QUINN: We have feedback 
from our field people. The micro­
processors are in three computer 
sections. You can pull a complete 
computer section out if you so de­
sire and test it as an individual 
entity, or you can pull the individ­
ual cards. The CPU or the micro­
processor itself requires enough 
sophisticated equipment so I doubt 
the railroads will want to invest in 
the repair of the CPU. It can be 
sent back to EMD and be repaired 
there. 

The total program for the loco­
motive will be on what we call a 
Rompack, and all of the locomotive 
types, if you want to consider 6-
axle, 4-axle, 12-cylinder, 16-cylin­
der, turbo, nonturbo-will be in the 
programs. 

We have looked at all the cus­
tomer extras you have asked for. 
They will all be put into the Rom­
pack, and we think only those 
things you call for on your loco­
motive will be on a module called 
an EM module. That is a module 
that determines what you have 
ordered on that locomotive, and the 
characterization chips there will be 
identifying what is on the loco­
motive so that each microprocessor 
knows what it has and what it has 
to do. 
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MR. KESSENGER: Is it like 
the signature? 

MR. QUINN: Yes. We call it 
characterization. There are a lot 
of new words to learn. The archive 
module is battery backed up at 
this time. We are not prepared to 
go to the railroads with the ulti­
mate in the latest technology, but 
our long-range goal of course is 
to go to a permanent memory that 
does not require battery back-up. 
You can take the information off 
of the archive module if you want 
to put it in your main computers 
through an RS232 port. 

We have to work with you on 
what type of equipment you have 
to take the information off that 
port so you can put it in your main 
frame computers. You can take 
the archive module out and take 
it to your main frame computer, 
or you can take the computer to 
the locomotive and take it off in 
that way. It will record such 
things as total kilowatt hours ac­
cumulated by the locomotive, total 
kilowatt hours accumulated by 
throttle position, so you can truly 
look at how you are utilizing the 
locomotive. 

We will accumulate the dis­
tance the locomotive travels, or 
mileage, whatever you want to 
call it. That will all be part of the 
permanent record for the locomo­
tive, so it is important to you that 
you keep the archive module with 
the locomotive. 

That is something new for th2 
railroads. You now have a device 
which is unique to that locomo-
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tive. You have the characterization 
module which is unique to the or­
der. They can be interchanged 
between locomotives that have the 
same equipment on them. 

You can call up the archive mod­
ule through the interactive push 
buttons and look at the unit num­
ber that is stored in the archive 
model to be sure it is the unit 
number you have on the locomotive 
you are on. You can also set the 
clock, and you can then scroll the 
failure information that is record­
ed in there. We figure 1,000 events 
are enough. If you have 1,000 
events on the locomotive you would 
throw it away anyhow. If you 
went beyond that point the oldest 
event would be dropped off. 

MR. KESSENGER: Since you 
have this RS232 port on it, do 
you have a printer driver without 
taking it• out of the locomotive, to 
get a hard copy? 

MR. QUINN: We have to work 
with you on what kind of printer 
driver you want to drive. I am 
sure every railroad doesn't have 
the same thing. It would make 
our lives a lot easier. 

MR. KESSENGER: In the fu­
ture do you expect to see addi­
tional controls made with the 
microcomputer, like in the area 
of fuel with regard to pollution 
control or increased mileage? Will 
it ever replace the governor, or 
will it ever control the governor? 

MR. QUINN: If you don't re­
cord it, yes. [Laughter] There is 
no question that the governor is 
dying. I don't see how, with that 
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much computing capability on 
there, if you are familiar with 
computers- you have almost a 
main f r a m e computer on every 
locomotive, and you can't continue 
to not use these capabilities on 
other functions. Our concern is 
that your demands are going to 
be moving faster than we can re­
spond. 

Obviously, you know, PROBE is 
out there. It amazes us that some­
body would go into the engine with 
that level of detection, and down 
to the traction motors with that 
level of detection, because my good 
friend Darrell Walker is familiar 
with the lock wheel pick-up. We 
couldn't get the railroads to dis­
connect lock wheel pick-up before 
they dropped the traction motor, 
and with all that detection down 
on the support bearings we are 
leery about going into a lot of 
probes at this time. We have pro­
vision for them. 

Some of you have seen our pre­
sentation. We have left room to 
expand so we can respond to your 
needs. We are also probing what 
kind of self programming you want. 
We can't let you get at the basic 
control circuits because then you 
would change the performance of 
the locomotive. When I listen to 
these stories about turbochargers, 
and know what we have to do in 
the control system to tune the con­
trol system to match the engine 
performance and everything else, 
and people randomly putting other 
turbochargers on, I don't know 
how you can do it. 
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The rate of loading all of those 
programs will be basic, and they 
will not be changed, but there are 
things you can do. Our friends on 
the KCS with their fuel saver sys­
tem- there are some things on 
that system that do have value to 
them. One is, if you really want 
to control fuel then one way to do 
'it is to control your trains. If 
you have a maximum speed limit 
on your railroad, then that could 
be programmed into the computer 
to the speed limit of your railroad. 
If you are running your coal trains 
at 40 mph and you don't want your 
crews running them at 50 mph, 
you can program in a speed limit 
for control. 

Also, if you are putting power 
on the head end to get over the 
grades, obviously you are over­
powered for the rest of the run. 
You could control the rate of ac­
celeration on the locomotive to 
limit the rate at which the man 
can bring his train up to speed 
so that he is not using all the ex­
cess power you put on, just burn­
ing up fuel to get from one red 
block to another. 

The obvious question is: Can you 
radio-communicate with the com­
puter, and can you control the 
computer from your home office? 
Obviously you don't need a micro­
processor to do it, but I am sure 
some of those things are going to 
come up as we go down the road 
and as both of us search together. 

We have this powerful tool on 
the locomotive now. What are the 
best ways to use it to your advan-
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tage? Obviously it is there for 
your advantage, not for ours. 

MR. KESSENGER: Is this piece 
of equipment manufactured by 
your company, or is it a standard 
bus structure? What type of CPU 
is it, and so on? 

MR. QUINN: General Motors 
signed with Motorola, so we use 
the Motorola microprocessor sys­
tem. 

MR. KESSENGER: Would this 
be their standard CPU card? 

MR. QUINN: It is not their 
standard CPU card. In the 20 
years I have been in engineering 
I haven't been able to apply any­
thing standard on a locomotive yet. 
If you men know of something, I 
would certainly like to try it. The 
CPU configuration, the bus struc­
ture configuration, the communi­
cation of the three computers to 
each other, is all our design. 

MR. KESSENGER: Is it a 16 
byte machine? 

MR. QUINN: It is an 8 byte 
machine, three machines operating 
in parallel independent of each 
other, communicating with each 
other through common memory. 

MR. KESSENGER: Are there 
any problems with scan time, like 
limitations in the 8 byte in the 
future if we control a lot of the 
functions of the locomotive? 

MR. QUINN: As you expand 
the need, we definitely have in our 
program to book at 16 byte and 
even 32 byte processing. The thing 
you have to watch for when you 
start going to those levels of work 
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transfer is, are they really viable 
on a locomotive? Those of you 
who are familiar with main frame 
computers know that periodically 
you lose a byte, you shut down, 
people don't get paid, or they get 
paid twice as much as they should. 
I am sure people in this room 
would not be too happy if we shut 
their locomotive down because we 
skipped a byte. I can't tell you 
how many bytes there are in this 
thing, but they have all got to go 
in series, and when you go home 
at night thinking about miles of 
bytes all lining up, you get ner­
vous. 

The system has been . working 
very well. We have over a year 
of total logic control of the 169 
locomotive, and the excitation re­
sponse microprocessor has per­
formed beyond our expectations. 
We see things in the microproces­
sor that we didn't expect. Our goal 
was to duplicate the analogue sys­
tem, but we see the control of the 
microprocessor on the engine is 
much better. 

MR. J{ESSENGER: How about 
noise? Outside interference? 

MR. QUINN: The microproces­
sor doesn't make any noise. 

MR. KESSENGER: I am talk­
ing about EMI. 

MR. QUINN: I don't have all 
the answers on the EMI. We have 
not seen at this point anything 
we can directly associate with EMI 
as far as the microprocessor is 
concerned. We did have a failure, 
where a hand-held radio was held 
next to the microprocessor. We 
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don't know if that was the case, 
but at this point we don't see any 
EMI problem. You know the micro­
processor can be rolled out. It was 
out in the open position, and 
whether that did it or not we don't 
know. 

MR. KESSENGER: How about 
the communication links from the 
sensors ? Are there any adverse 
effects there? 

MR. QUINN: Those are the ones 
you really worry about. As you 
know, the module compartment 
construction stays very much the 
same as it is today. The computers 
slide into the module compartment. 
They are held in the back with 
chips and two bolts in the front, 
so if you wanted to pull the en­
tire computer out - and remem­
ber; there are three computers in 
there- the three computers can 
be pulled out as complete assem­
blies. 

Remember, it is not like a com­
puter you hold in your hand. It 
has its own power supply. It does 
what you want, and it operates the 
display. When you put a computer 
on the locomotive it has no more 
muscle than the thing you hold in 
your hand, so you have to have an 
interface there. You have to pro­
vide power output drivers to pick 
up the contactors. You have to 
have sensors to get the feedback 
from the other signals. You have 
to put all the analogue signals 
through an analogue to digital 
converter to make them digital, 
and then through the control. 

You talked about 8 byte pro­
cessing and the speed. We offload 
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the computer for all mathematical 
functions. There is an arithmetic 
processor which does it much fas­
ter, and the computer picks up the 
results from that and then carries 
on. At this point we are not using 
high priority interrupts because 
we find no need for them. A com­
plete loop of the total system and 
the excitation system of course is 
the one working the hardest. The 
logic system is just sitting there 
after it gets the engine started and 
gets you set up for whatever you 
are going to do. 

Somebody asked, how do you 
know when a computer goes ber­
serk? I'll tell you we spent more 
time trying to tell you what the 
name on that light would be to tell 
you the computer went berserk. I 
think we finally have it now, and I 
can't tell you what it is. 

MR. KESSENGER: Where are 
you going to put the reset button ? 

MR. QUINN: Do you mean the 
re-boot? The re-boot for the com­
puter-

MR. KESSENGER: It is behind 
the CPU. [Laughter] 

MR. QUINN: There is an auto­
matjc re-boot in the program. It 
will re-boot up until the time the 
c o m p u te r supervisor-policeman 
looks and says, "Hey, this thing 
is not working right," and turns 
on the red light. When the red 
light comes on, go to manual con­
trol. 

MR. KESSENGER: Thank you 
very much. 

Would GE like to say a few 
words about this microprocessor? 
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MR. SMITH: It almost sounds 
like Mr. Quinn and I have been 
riding the same locomotive. We 
have had the same sort of concept 
all the way through. 

The microprocessor has a whole 
new time scale that you have to 
get used to. It used to take me 
half an hour to work out engine 
horsepower, and the computer does 
it now 20 times a second, which is 
kind of frightening. It calculates 
traction motor temperature every 
half-second. It reads all the input 
from the sensors 50 times a second, 
and it is still loafing. 

\Ve have had the same concern 
a b o u t interference with radio 
transmissions, and so on, and we 
are having the usual problems 
cropping up now on our testing on 
the Southern Pacific. Nothing has 
shut down the locomotive, but we 
do get false displays, and we are 
not sure who brought them with 
them. We are going through the 
usual growing pains of weeding 
out the deficiencies in shielding, 
and so on, but nothing so far 
seems unsolvable. We are running 
tunnel testing today on the South­
ern Pacific. 

MR. STAROSCHAK: I would 
like to make a couple of comments 
and ask a few questions. Just 
one caution. The microprocessor is 
not AMP, so it behooves all the 
railroads to start having some ex­
pertise developed within their or­
ganizations to understand a little 
better the advantage of 8 byte over 
16 byte or military standard micro­
processor components versus in-
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dustrial grade, and some of the 
details of that nature, so that the 
word "microprocessor" does not 
necessarily mean "good." 

The airline industry and several 
others use something called re­
dundancy, which is reduplication in 
either the control or diagnostic 
area. The concern is that if your 
diagnostics go belly-up in realizing 
all the improvements being made 
to prevent that, it can certainly 
happen. Diagnostics is an area 
where the craftsman is really 
going to revolve around it. I urge 
the manufacturers to give some 
serious consideration to making at 
least a diagnostic area redundant. 

Usually what has to be done in 
that area is that you have to have 
a triple system. As I mentioned 
the other day, on the BART sys­
tem they have three systems and 
one doesn't match with the other 
two, so the decision is that it is 
incorrect control, and it is taken 
off line. There is a warning signal 
that comes up, and at the next 
maintenance the part is changed 
out. 

I would like to ask EMD why 
they feel the 16 byte is not the 
state of the art, whereas some 
have incorporated that very strong­
ly. Secondly, why will you not be 
putting triple redundancy in some 
part of the control system, given 
the advantages in increased avail­
ability of the total system, even 
though there are some minimum 
additional costs and maybe some 
problems with increased volume in 
the additional components? 

What's Your Problem Panel 

MR. KESSENGER: I think after 
we live a while with microcom­
puters we will be able to look at 
things like that. 

Mr. Anderson, is GE planning 
anything for officers and em­
ployees of railroads regarding 
microcomputers? 

MR. K. 0. ANDERSON [Man­
ager Customer Support, General 
Elecrtic Company, Erie, Pennsyl­
vania]: Yes, Tom, we are continu­
ing to develop new courses, as 
mentioned yesterday when we gave 
the talk on the new Training Cen­
ter. We are already teaching our 
own employees about microcon­
trols and microcomputers. This is 
being developed, and as the loco­
motives with microcomputers are 
introduced we are getting ready 
for training the men. As a matter 
of fact, we will have our first pilot 
course for our own employees next 
month. 

MR. KESSENGER: Do you have 
a name for it? 

MR. ANDERSON: We haven't 
named it yet. 

MR. KESSENGER: Do you 
have any literature like self-study 
literature available? 

MR. ANDERSON: We will have 
it in the future, but not now. We 
will be training our own field serv­
ice people, and a very limited num­
ber of railroad people by invitation 
later this year, and early next 
year, so it is coming. As the loco­
motives are introduced our train­
ing plans are being developed. It 
is kind of a race to keep training 
up with product development. 
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MR. KESSENGER: Does EMD 
have anything planned for use by 
the railroads in the future ? 

MR. WALTER WECK [EMD, 
LaGrange, Illinois]: You almost 
rode the same locomotive as Mr. 
Anderson. It is literally a race to 
stay ahead of the technology. 

One of the gentlemen Mr. Quinn 
mentioned is over in the Engi­
neering Department right now and 
is one of our instructors, and we 
are putting together the program 
as the locomotive goes together. 
We will have schooling available 
for in-house personnel and for our 
customers. 

MR. D. W. CHIRIKOS [Mana­
ger Technical Section, EMD, La­
Grange, Illinois] : I would like to 
supplement one item Harry Quinn 
brought up. He talked about pro­
totypes going on next year with 
the microprocessor. All prototypes, 
except the two units for the Sea­
board System which only have the 
microcomputer, will have the 710 
engine onboard, which has an inch 
longer stroke engine and is going 
to be one of the subjects for Tony 
Chacon's New Developments Com­
mittee paper next year. EMD will 
cover the details on the mechanical 
changes and targets for fuel econ­
omy improvements within Tony's 
paper. 

VOICE: My question concerns 
brush maintenance. I have had 
some information filter down to 
me that there are some unusual 
brush wear patterns in the same 
motor relating to common brush 
holders that might give the effect 
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of a motor being spot-brushed and 
then running out of brush, crea­
ting a short brush damaged motor. 
Has anybody heard anything like 
that? 

MR. KUZELA: I don't believe 
we have run into that situation on 
the Union Pacific. Maybe EMD 
could enlighten us, or one of the 
brush vendors. 

MR. KESSENGER: Is this in 
regard to one specific motor or 
style of motor? 

VOICE: It is related to the D77, 
and I believe the information came 
from the Missouri Pacific, but 
don't quote me on that. 

MR. WALKER: I ca:t't help you 
a lot, but we have had the problem 
on the Southern. See me later and 
I will give you the names of some 
people you can talk to. 

MR. LEMONS: We did have 
some problems with the brushes 
on our GP38 locomotives, a new 
delivery at that time from EMD. 
There were approximately six 
traction motors that we inspected 
that had blown the brushes out of 
the three and nine o'clock brush 
holders, with the 12 and six o'clock 
holders with the original brushes 
still intact. 

If this is what the gentleman is 
speaking of, we had only six mo­
tors in that fleet do this, and after 
we got the motors out and ex­
amined them there never was a 
decision as to what caused it. We 
have had no more failures since 
we removed the original brushes 
that were applied on this fleet of 
locomotives that we purchased. 
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MR. KESSENGER: Have any 
other railroads had any problems 
in regard to brushes ? 

MR. WESTERFIELD: We did 
see one D87 under our GP50s have 
the same type of failure. The three 
o'clock and nine o'clock brushes 
were totally destroyed and burned 
out; the six o'clock and 12 o'clock 
were intact. We use a different 
grade brush from the one Mr. 
Lemons uses, so I don't think we 
can blame the brush. To the best 
of my knowledge there has been 
no firm explanation as to what 
happened. 

MR. KESSENGER: Are there 
any other questions from the floor 
in any area? Is there anything 
from last year in any of the tech­
nical reports that you have a ques­
tion on? Gentlemen, this is the 
only time in the year that you 
have this opportunity, so don't go 
back home and say you wish you 
had asked a question. This is the 
time to do it. Your boss might 
read the paper and say, "Why 
didn't you ask?" 

MR. DONALD MITCHELL 
L [VIA Rail Canada, Inc., Moncton, 
New Brunswick, Canada]: Are 
there any mechanical inspectors 
here from other railroads who do 
what I call onboard audits or in­
spections on locomotives under full 
load when en route? If so, when 
they do these audits or inspections 
what type of hearing device do 
they use to nullify the noise in the 
engineroom, apart from ear plugs? 
Is anybody using a speaker type 
system with a boom and a head­
set? 
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MR. KESSENGER: Is this for 
vibration analysis, or what? 

MR. MITCHELL: I would like 
to be able to record via a headset 
and a tape recorder everything 
that is functioning on the locomo­
tive when running at speeds from 
40 to 70 miles per hour. 

MR. KESSENGER: Is there any 
railroad that can answer that? 
How about the Mechanical Equip­
ment Committee? 

MR. BROWN: There are ear 
protective devices available that 
our people use in the shops during 
load testing, and that type of 
thing. I believe this equipment is 
available for anybody riding loco­
motives if they choose to go inside 
the engineroom. They should wear 
protective ear equipment of some 
kind. 

MR. WESTERFIELD: We are 
using disposable foam ear plugs. 
They are quite effective in re­
ducing engine noise under those 
circumstances. They are very in­
expensive and are comfortable to 
wear. During some static testing, 
where we have been involved in 
fuel testing, I have personally 
worn them for as long as five 
hours. Two hours is the most I 
can stand with the earmuff type. 

MR. MITCHELL: Having used 
the ear plugs as indicated by Mr. 
Westerfield, I have found that 
they are not as adequate as the 
earmuff type that I am now using. 

MR. KESSENGER: Are you ac­
tually communicating with some­
one else? 
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MR. MITCHELL: No. I would 
like to be able to record defects 
via a tape recorder through a 
headset piece while en route. 

MR. KESSENGER: That is a 
problem when people have to check 
engines under load and then com­
municate with the control booth. 
I know this is a real problem. We 
are also finding it now with some 
of the equipment in the shops that 
have computer controls, that we 
have da ta links with a remote lo­
cation and we have to communi­
cate, and there is a rather high 
noise level. 

Maybe either our Shop Equip­
ment Committee or our Diesel Me­
chanical Maintenance Committee 
might poll the different railroads 
in the coming year and come up 
with an answer for you. Maybe 
next year we will have a better 
answer. 

Are there any further comments 
about onboard telimetry devices? 
That was a very interesting de­
vice. You don't have to rely on 
the crew to make diagnostic de­
cisions for you. 

If we have covered all the ques­
tions, I would like to turn the 
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meeting back to Mr. Walker. 
MR. WALKER : Thank you, 

Tom, and your Committee and all 
the participants for a job well 
done. Now that I know more than 
I wanted to about microcomputers, 
does anybody know anything about 
a retirement plan for a 45-year-old 
man? [Laughter] 

I will turn the meeting back to 
our President, Mr. Holmes. 

PRESIDENT HOLMES: Thank 
you, Darrell. Before closing, I have 
a few announcements. 

The Railway Supply Association 
official annual luncheon will be 
held in this room at 12:30 p.m. to­
day, and immediately following the 
luncheon the Executive Committee, 
committee chairmen and assistant 
chairmen will meet in Room 418. 

Just a comment in regard to the 

What's Your Problem Panel 

acceptance speech I made, and my 
concern about the well-being of 
the LMOA and the hard work we 
are going to have to do now and 
in the future to get things work­
ing. I think the quality of the 
presentations this morning, and 
the stimulating discussion during 
What's Your Problem, indicates 
that the LMOA is indeed alive, 
well and kicking. So, may I call 
for a rising vote of thanks to this 
f ine Committee. 

[The audience arose and ap­
plauded.] 

PRESIDENT HOLMES : The 
meeting is now adjourned sine die. 
We will meet again on September 
24, 1984. 

[The meeting adjourned sine die 
at 11:30 a.m.] 
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LOCOMOTIVE MAINTENANCE OFFICERS ASSOCIATION 
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Keynote Address: R. G. Rayburn, Executive Vice President­
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10:00 a.m. New Developments Committee- Chairman M. B. Campbell, 
System Shop Superintendent, Chicago & North Western Trans­
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GE "Dash 8" Locomotive .................................. 115 

1:30 p.m. President's Address- R. R. Holmes, Director Chemical Labs & 
Environment, Union Pacific Railroad. 

1:40 p.m. Fuel and lubricants Committee- Chairman W. C. "Skip" Hamil­
ton, Assistant Engineer T'ests, Seaboard System Railroad. Topic: 
"Improving the Bottom Line: With Technology." Dr. Conan 
Furber, Manager Division of Energy Studies, AAR, "Proposed 
Guidelines for Alternative Railroad Diesel Fuel" .......... 157 

3:10 p.m. Diesel Material Control Committee- Chairman F. A. Blundon, 
Director Material, Burlington Northern Rai I road. Topic: "Material 
Control in a Changing Environment." . . . .. ... .....•. . . 187 

TUESDAY, SEPTEMBER 25, 1984 

Morning - ~isit Exhibits 
1:30 p.m. Diesel Mechanical Maintenance Committee- Chairman A. K. 

Jordan, Supervisor Diesel Engine, Union Pacific Railroad. Topic: 
"Will Today's New Technology Simplify Tomorrow's Mainte-
nance?" .................................................. 231 

3:30 p.m. Shop Equipment Committee- Chairman J. R. Snowden, Shop 
Engineer, Illinois Central Gulf Railroad. Topic: "More Produc-
tivity at Lower Cost." .................................... 281 

WEDNESDAY, SEPTEMBER 26, 1984 

9:00 a.m. Diesel Electrical Maintenance Committee- Chairman J. Kuzel a, 
Engineer Design, Union Pacific Railroad. Topic: "Electrical Tech-
nology to Improve Performance." ......................... 313 

10:30 a.m. "What's Your Problem" Panel- Chairman D. D. Hudgens, Mana­
ger Field Laboratories, Union Pacific Railroad. Panel composed 
of chairmen of LMOA's six technical committees. A free-wheel­
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ATTENTION EVERYONE COMING 
TO THE MEETING! 

REGISTRATION FEE AT ANNUAL MEETING $10.00 PER MEMBER 

LADIES FREE 
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Our registration desk, located in the Normandy lounge, Second Floor East 
of the Conrad Hilton, Chicago, will be open Sunday, beginning at 12 noon. 
Come in Sunday afternoon, register, and enjoy this special opportunity to 
view the exhibits, visit with our officers and your other friends. THIS WILL 
SAVE YOU VALUABLE TIME ON MONDAY MORNING. KEEP YOU OUT OF 
THE REGISTRATION RUSH. BRING YOUR WIFE WITH YOU. She will enjoy 
the special entertainment planned for her! 

SPECIAL INSTRUCTIONS 
1. STUDY these reports closely. 
2. SEND OR BRING written questions to the Committee Chairmen. 
3. BRING THIS BOOK TO EVERY SESSION OF THE ANNUAL MEETING! 

There are no extra copies. 

4. BRING your 1984 LMOA Membership Card for identification in registering. 

ALL RAILROAD MEMBERS! The ground rules of this Annual Meeting 
require: 
"THAT ALL SUPPLY COMPANY HOSPITALITY SUITES MUST BE CLOSED 
TO AND OFF LIMITS TO ALL RAILROAD PERSONNEL WHILE THE MEET­
INGS ARE IN PROGRESS." 
Please do not embarrass your Supply Company friends by calling at their 
suites while the meetings are in progress; it will cause them: 
1. To remind you of this ground rule. 

or 
2. To lose their reservation at this meeting, and to forfeit their right to 

attend future meetings. 

ALL SUPPLY COMPANY MEMBERS: Your strict observance of the above 
rule is absolutely necessary, will be greatly appreciated. 
You are urged to attend the meetings because: 
1. Your product might be discussed. 
2. You might be in position to answer a question that is asked. 
3. You need to know what our problems are, in some cases, they are your 

problems also. 
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INSTALL ONEOFTHE VERSATILE 
KIM HOTSTART PALLETIZED COMBINATION HEATING 

SYSTEMS AND EliMINATE EXPENSIVE LOCOMOTIVE IDLING 
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Engine coolanl1s circulated through 
an inner heat exchanger tank con­
taining the heating element by 
means of a centrifugal pump. En­
gine lube oil IS Circulated through 
an outer tank (surroundmg the 
mner tank) by means of an mternal 
gear dnven pump. If the d1esel fuel 
IS also to be heated. then an addi­
tional heat exchanger tank and fuel 
wculatlng pump IS requ1red. 

SYSTEM FEATURES 
• I 00% return on mvestment m 

one year. 
• Annual fuel sav1ngs of 12.000 

gallons per locomotive. 
• Maintams desired eng1ne block 

temperature while locomotive 1s 
shut down. 

• Self contained components are 
palletized and pre-w1red and 
made into a compact industrial 
package. 

• Solid state remote alarm system 
plus additional safety control 
features. 

• Electrical-mechanical flow type 
heating system and controls as­
sures absolute m1mmum mam­
tenance. 

SYSTEMS ARE AVAILABLE IN 18,000, 24,000 & 48,000 WATTS 
AT 240, 480 & 575 VOLT, THREE PHASE 

Kill Hotstart 
The Ultimate In Engine Preheating 

KIM HOTSTART MANUFACTURING CO. 
P.O. BOX 42 SPOKANE. WA 99210 
TELEPHONE - 509/ 534-6171 
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SOUTHERN AND SOUTHWESTERN 
RAILWAY ASSN., INC. 

Continuous Operation Since Organization in 1890 

A mutual intercourse for the acquirement of knowledge, by 
reports and discussions, for the improvement of Railway Opera­
tions, Construction, Maintenance and Equipment, and to bring 
into closer relationship men employed in Railway work and 
kindred interests. 

Many major developments in the Railway Industry have been 
by participating Railroads in this Club. 

"Why not write our Secretary today and request a membership 
application?" 

W. E. MIMS 
PRESIDENT 

Engineer of Tests 
Seaboard System Railroad 

Jacksonville, FL 32202 

J, S. MASTRANGELO 
SECRETARY 

717 Pinecliffe Drive 
Chesapeake, VA 23320 
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PERSONAL HISTORY 
MAURICE B. CAMPBELL 

A native Iowan. He attended 
public schools in West Des Moines, 
Iowa, graduating from high school 
in 1940. 

He went to work for the Rock 
Island Railroad in April of 1941 as 
an electrician apprentice. Enlisted 
in the U. S. Navy in December 
1942 and was discharged in Decem­
ber of 1945 as a first class aviation 
electrician's mate. His apprentice­
ship was completed in April of 
1947. He was promoted to round­
house foreman in 1958, and subse­
quently held positions as Diesel 
Supervisor, Electrical Engineer and 
Master Mechanic on the Rock 
Island. In October of 1980 he joined 
the Chicago and Northwestern as 
General Foreman at Des Moines, 
and in January of 1981 was pro­
moted to System Shop Superin­
tendent at Oelwein, Iowa, his pres­
ent position. 

He and his wife Rosalene have 
been married 41 years, have a son 
and a daughter, five grandchildren 
and three great grandchildren. 

His primary hobby is playing 
golf and an occasional fishing trip. 

I. 
GE DASH 8 LOCOMOTIVES 
A key objective in the design of 

the General Electric Dash 8 loco­
motive line is improved productiv­
ity. The ·simple equation 

Productivity= 
Reliability+ 

Tractive Effort+ 
Adhesion+ Horsepower 

Fuel 
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exemplifies the relationship of the 
productivity factors. Any action 
which increases the factors in the 
numerator or improves fuel effi­
ciency will increase locomotive pro­
ductivity. 

With five basic models as shown 
in Fig. 1, the Dash 8 retains a 
product structure that is quite 
similar to the Dash 7. 

The traction horsepowers have 
been increased without significant­
ly increasing the engine. brake 
horsepowers. This productivity in­
crease results from the careful 
management of the auxiliary loads. 

As average auxiliary loads had 
been reduced up to 56% on the 
Dash 7, it was apparent that fur­
ther reduction would require a 
major concept change. The Dash 8 
microcomputer controlled AC fan 
and blower drives allow further 
management of the auxiliary load. 
When combined with a dynamic 
brake package and air compressor 
clutch, an average 4% fuel saving 
over 1982 Dash 7 design will re­
sult. 

As the microcomputer is the key 
to many Dash 8 advances, an up­
front review of the system is in 
order. Fig. 2 shows the location 
of the major elements. 
The central computers consisting 
of the cab controller (CAB), aux­
iliary controller (AUX) and exci­
tation controller (EXC) are located 
in the locomotive cab control com­
partment. 

The cab controller, powered 
from an isolated DC supply, moni­
tors trainline and operator input to 
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.--------Dash 8 Models--------., 

MODEL 823-8 832-8 839-8 C32-8 CJ9.8 

ENGINE 12CYL 12 CYL 16 CYL 12CYL 16 CYL 

BRAKE HP 2370 3250 4000 3250 4000 

TRACTION HP 2300 3170 3910 3150 3890 

FIG. 1 

,..---- Computer and Electronic 

EXCITATION ANO BATTERY CHARGE 

FIG. 2 
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provide supervisory control of the 
locomotive. Commands and data 
are transmitted on a serial commu­
nication line called the "brainline." 
The ability of the microprocessor 
to make logic decisions is used by 
the CAB to isolate faults. Many 
faults do not preclude safe locomo­
tive operation but can be accommo­
dated at the expense of more lim­
ited operation. The CAB controller 
receives all status information and 
then makes a logical decision as 
to the limits of possible operation. 
For example if the #2 traction 
motor blower should fail, CAB re­
ceives this status information, iso­
lates the rear traction motor, pre­
vents dynamic braking but allows 
the locomotives to continue on the 
f o r w a r d traction motors. This 
·action is entered into the diag­
nostic display for later use at a 
maintenance point. All these ac­
tions are done without intervention 
of the operator. CAB also provides 
onboard diagnostics and data out­
puts via a display panel located in 
the operator's cab. 

The auxiliary controller (AUX) 
provides the control function for 
the radiator fan controller, equip­
ment blowers, engine cranking and 
power contactors. A UX receives 
inputs from CAB as well as feed­
back from the sub-systems under 
its control. In addition, A UX moni­
tors oil, water and ambient tem­
peratures plus barometric pressure. 

The excitation controller (EXC) 
provides the basic equipment con­
trol through the alternator field 
regulator, auxiliary alternator! field 
regulator and battery charger. 
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EXC also provides the administra­
tion functions for the contactors, 
relays and solenoids required for 
traction and dynamic braking ef­
fort of the locomotive. Microcom­
puter control has minimized the 
need for the multitude of relays 
which provided control logic in the 
past. In addition, a simple posi­
tion indicator has eliminated the 
need for the many interlocks for­
merly used on power devices. 

The equipment blower controller 
and radiator fan controller(s) are 
fundamental to the efficient man­
agement of the blower and fan 
loads. The controllers p r o v i d e 
power conditioning (variable fre­
quency and power) to operate the 
induction motors at partial and full 
speeds. The speed selected is de­
pendent on commands received 
from AUX which monitors engine 
temperatures. The fan and blower 
controllers report their operating 
status back to AUX. The closed 
loop control is another advance 
made possible by microcomputer 
control. 

Fig. 3 shows the location of the 
auxiliary equipment. 

Each radiator fan motor has its 
own controller. AUX activates the 
fan motors as required on a step 
function-one at 25%, two at 25%, 
one at 50%, one at 25% etc. This 
system provides optimum control 
of engine temperature with maxi­
mized efficiency. The stepping 
function is also utilized as cooling 
requirements decrease. A UX bal­
ances loading on the fan motors by 
alternating which one is first on. 
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A total of three motor driven 
equipment b I o w e r s are applied. 
Due to the cooling requirements of 
its associated equipment, the speed 
of the alternator b 1 ow e r varies 
only as a function of engine speed. 
The two traction motor blowers 
share a common controller. They 
can operate at 25%, 50% or 100% 
speed depending on the cooling re­
quirements of the motors in motor­
ing or braking. 

The AC auxiliary motors require 
an AC supply. The new alternator 
as shown in Fig. 4 consists of two 
separate AC machines in a com­
mon frame. Thus the designation 
GMG186 for four axle units and 
GMG187 for six axle units. 

The main machine is the normal 
traction alternator providing power 
to the traction motors. The auxili­
ary machine has three separate 
windings. It provides isolated 
p o w e r for excitation, auxiliary 
motor supply and battery charg­
ing plus control system power. 

The auxiliary alternator elimi­
nates the need for the DC auxiliary 
machines and gear unit of the 
Dasl'\ 7. As these machines provide 
cranking on the Dash 7, an alter­
nate method of cranking was re­
quired. Return to engine mounted 
cranking motors which had caused 
p r o b 1 e m s on early alternator 
equipped GE locomotives was not 
attractive. Dash 8 cranking is pro­
vided by making the main alterna­
tor perform as a synchronous mo­
tor. Under the direction of CAB 
and AUX, the engine cranking sys-
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tern provides an inverting function 
to power cranking. It operates 
from battery power and controls 
the power and frequency to accel­
erate the engine to firing speed. 

The Dash 8 will incorporate an 
improved traction motor- the GE-
752AG. Thermal analysis was uti­
lized to reduce the difference be­
tween peak (hot spot) temperature 
and average temperature in both 
field and armature by 25%. 

The field coil shown in Fig. 5 is 
an example of the study results. 
The field coil is now edge wound. 
Copper area was increased and 
Kapton insulation was introduced. 
The field coil is just one example 
of how manufacturing processes 
and insulating materials were mod­
ified to permit increases in copper 
sizes, eliminate asbestos, improve 
moisture resistance and reduce op­
erating temperature. 

The GE752AG motor provides 
improved productivity from in­
creased tractive effort ratings. For 
example, the C39-8 has a continu­
ous rating of 106,800 lbs @ 10.9 
mph, a 10.2% increase over the 
96,900 lb @ 11.0 mph of the C36-7. 

Productivity is further improved 
by the elimination of a fixed power 
m a t c h system on Dash 8. On 
higher horsepower Dash 7 locomo­
tives power match is applied to 
o b t a i n compatibility with lower 
horsepower units. This operating 
benefit as shown in Fig. 6 often 
requires a significant reduction in 
8th notch horsepower at tractive 
efforts higher than continuous. 
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Equipment Locations 

AlA COMPRESSOR 

FIG. 3 

r------ Dash 8 Alternator-----

FIG.4 
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.------- GE-7 52 Motor Exciting Field Coil - ---. 

AF AND EARLIER 

Speed-Tractive Effort Curves 

POWER MATCH ELIMINATED ON 
DASH 8 UNrTS 

TJW:T1VE 
EFFOR'I 
POUI<DS 

/ 
838-7 

POWER MATCH 
HORSEPOWER CUTBACK 

83!13 

/ 

~ » ~ e ~ ~ ~ 
SPEED- MPH 

FIG. 6 

LATEST - THE AG 

FIG. 5 

Dash 8 has a motor temperature 
simulator feature in the micro­
computer system. T h i s digital 
model continually calculates motor 
temperature. It monitors all mo­
tors and is governed by the maxi­
mum temperature. The locomotive 
will provide full horsepower until 
pre-determined temperatures are 
reached. At that point, armature 
current will be gradually reduced, 
maintaining temperature until the 
continuous rating is reached. Under 
conditions of severe overloading, 
the locomotive can be caused to 
stall. The motors must then be 
cooled before re-applying power. 
The motor temperature simulator 
provides feedback for the control 
of the traction motor equipment 
blowers. In this manner, the blower 
load is efficiently managed and 
traction motors adequately venti­
lated. 
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HEXCEt PRODUCTS 
FOR 

RAILROAD CLEANING 
& MAINTENANCE 

will keep you 
on the 

right of way 

Hexcel Cleaners are used for: 
• Exterior & interior cleaning of diesel locomotives 
• Cleaning of truck undercarriages & fuel tanks 
• Exterior & Interior cleaning of passenger & commuter car equipment 

• Shop floor maintenance 
• Odor control & maintenance of recirculating toilets & holding tanks 
• Hot tank cleaning of engine components 

Send today for your Free Cleaning Guide 

HEXCEL: chemical 
products 

205 Main Street, Lodl, New Jersey 07644 
800-526-7480 
TLX 134624 
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It was mentioned previously that 
traction horsepower had been in­
creased as high as 310 hp without 
a significant increase in engine 
brake horsepower. For example, 
the FDL 16 cylinder engine was 
applied in 1970 at 3940 b r a k e 
horsepower with 3600 horsepower 
available for traction. On the Dash 
8, the engine is applied at 4000 
brake horsepower with 3910 horse­
power input for traction. 

In the intervening years, design 
improvements have been continual­
ly made to improve the reliability, 
efficiency and extend the mainte­
nance intervals at this power level. 
Fig. 7 illustrates the progress in 
reliability. 

The m a j o r improvements in­
clude: 

Power Assembly 
-Two piece steel crown piston 
-Hardened iron liner 
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-Improved intake and exhaust 
valves 

- Double 0 ring lower seal 
- Improved upper seal 
- Smooth piston pin 

Bearings 
- Grooveless main bearings 
- Grooveless rod bearings 
-Increased area thrust bearing 

Turbocharger 
- General Electric turbocharger 
- Improved internal air seal 

Fuel System 
- 18mm double helix pumps 
- Larger capacity parallel sys-

tem 
-Redesigned overspeed system 

Engines incorporating these fea­
tures have provided efficient re­
liable performance on the Dash 7 
units. It is anticipated that similar 
results will be achieved on Dash 8 
mod£>ls. 

,......------Progress in Reliability-----...., 

% 
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100% r------------
90 

80 

70 
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100%r------------. 

FIG. 7 
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The Dash 7 Sentry adhesion sys­
tem will be incorporated into Dash 
8. As the system has been com­
puterized, it is now called Micro­
sentry. The introduction of static 
excitation is expected to enhance 
overall performance by reducing 
the system time constants. Lim­
ited railroad operation supports 
this analysis but quantification will 
be made during adhesion tests 
which are to be conducted this 
year. 

As previously mentioned, the 
Dash 8 dynamic braking grids are 
located in self contained dynamic 
brake package. This feature was 
introduced primarily as an im­
provement in fuel economy. When 
combined with the improved per­
formance of the GE752AG, it is 
possible as shown in Fig. 8 to pro­
vide increased braking as an op­
tiona! feature. On six axle units, 
peak braking can be increased 20% 
and maximum braking kilowatts 
increased 35%. A similar option is 
available on four axle units. 

In the productivity equation, a 
broad meaning is applied to re­
liability. It includes maintainability 
and availability as well as compo­
nent failures. 

The on - board diagnostics and 
self-test will improve maintain­
a b i I it y by pin-pointing trouble 
areas. Maintainability and avail­
ability are both improved by the 
replaceable unit (RU) concept. 

To enhance the basic diagnostic 
value that the microcomputer sys­
tem offers and to further reduce 
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out-of-service time, all of the con­
trol equipment is packaged into 
RU's. These units as shown in Fig. 
9 are designed for quick change­
out. The diagnostic display spells 
out the specific RU that has failed. 
The maintainer loosens four bolts, 
breaks the connections and slides 
out the unit. Replacement is just 
as simple. This quick changeout 
is in the majority of cases the 
extent of troubleshooting and re­
pair necessary before the loco­
motive can be self-tested and re­
turned to service. 

The introduction of microelec­
tronics to the locomotive was a 
major milestone and raised several 
concerns- one of which was in­
herent reliability. Steps could· and 
were taken to assure proper design 
and the use of the latest state-of­
the-art manufacturing techniques 
and facilities. 

To back-up the work on design 
and manufacture, a reliability as­
surance program has been insti­
tuted. This program, perhaps more 
accurately described as a reliability 
demonstration, is designed to as­
sure that on-board electronics en­
hance reliability as well as improve 
productivity. The program includes 
the normal design reviews, vendor 
qualification, material tests failure 
analysis and process audits. The 
final step involves a comprehensive 
reliability demonstration. 

The test will take about 21h years 
and cost approximately $2 million. 
In full operations, four complete 
systems will function 24 hours a 
day seven days a week for over 
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Six Motor Dynamic Braking Curve 
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FIG. 9 

..-------Dash 8 Locomotive------, 

FIG. 10 
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two years. Temperatures of minus 
40 degrees F to 120 degrees F 
and severe vibrations are incorpo­
rated in the test program. The 
testing began in 1983 and will con­
tinue until the required reliability 
is demonstrateCL 

The Dash 8 program has suc­
cessfully concluded the design and 
development stages. The engineer­
ing unit shown in Fig. 10 has been 
in operation since 1983. 1984 marks 
the start of in-service verification 
of the design advances. By the time 
of the September LMOA meeting, 
approximately 30 units will be in 
service. General Electric has been 
requested to present a program up­
date at that time. 

II. 

EMD 50A LOCOMOTIVES 

A number of prototypes of the 
successors to the 50 series locomo­
tives, the SD50A and GP50A series, 
will be built and tested in the 
field during 1984 and early 1985. 
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The 50A series locomotives will fea­
ture EMD's new 710G turbocharged 
two-cycle diesel engine, microcom­
puter controls incorporating the 
Super Series wheel creep control 
system and improved D87 A trac­
tion motors. 

The 50A locomotives equipped 
with the 16-710G engine will be 
rated at 3800 horsepower for trac­
tion. These locomotives will have 
a significant improvement in fuel 
economy and efficiency, increased 
continuous tractive effort at full 
horsepower, reduced maintenance, 
and microprocessor diagnostics. 

The 50A locomotives consist of 
two mainline models: the SD50A, 
a 6-axle locomotive weighing· ap­
proximately 390,000 lbs. ( 176 900 
kg.) and intended for heavy duty 
drag operation or medium speed 
freight trains in mainline service, 
and the GP50A model, a 4-axle 
locomotive weighing approximately 
260,000 lbs. (117 935 kg.) and in­
tended for intermediate and high 
speed service. (See Fig. 11). 

MICROPROCESSOR 
ELECTRICAL CONTROL 

AR11 • D18 
GENERATOR/ALTERNATOR 

Fig. 11 
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Stop and Go. 
Tfiat's our 
business. 

When you want Anchor· composition 
brake shoes 

When you need freight or diesel wheels 
When you need mounted wheels call Griffin: 

We have quality materials at plants near you 
for quick delivery. 

pressure 
poured 
wheels 

CJGRIFFIN 
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GRIFFIN WHEEL COMPANY/200 W. MONROE, CHICAGO, IL 60608/312•346-3300 

In Canada/Griffin Canada lnc./514 • 774-5311 
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The SD50A retains a number of 
features introduced in the SD50 
locomotive in 1980. These include 
a. separate "radial" dynamic brake 
grid hatch with a compartment 
underneath for application of Lo­
cotrol equipment, and a "straight­
thru" exhaust silencer. Also, a 
narrow hood over the engine com­
partment with hinged access doors 
on the top for accessibility and re­
moval of the power assemblies 
from above with an overhead crane 
as well as through the side doors 
with the "C" hook fixture that is 
normally used for this mainte­
nance. 

In addition the SD50A incorpo­
rates a number of new or improved 
components that include the fol­
lowing: 

-The new 16-710G diesel engine 
-The AR11 I D18 alternator 

with generator transition re­
places the AR16/D18 alter­
nator. 

-New D87 A traction motors 

16- 7100 

Committee on New Developments 

- Microcomputer controls re­
place the 50 Series module 
controls, 75% of the mechani­
cal relays, and approximately 
500 separate wires. 

- Traction motor blower inlet 
shutters 

- Air compressor clutch 
-A new accessory rack equipped 

with a 10-element lube oil 
filter tank and a dual element 
fuel filter for increased capa­
city. 

- A cooling system incorpora­
ting 3 ~~ radiator cores per 
bank and 2-speed coo1ing fans. 

The GP50A arrangement is pat­
terned after the GP50 locomotive 
first introduced in 1980 but also 
incorporates new building blocks or 
improved components as noted on 
the SD50A with the following ex­
ceptions or modifications: 

-An increased capacity AR17/­
D18 main alternator replaces 
the AR15/D14 used on the 
GP60. 

D87A TR;ACTION MOTORS 

MICROPROCESSOR 
ELECTRICAL CONTROL AR17- D18 

GENERATOR/ALTERNATOR 

Fig. 12 
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-A modified cab and short hood 
arrangement with subtle aero­
dynamic modifications, a sep­
arate toilet compartment in 
the short hood, and a water 
cooler that is relocated in the 
cab compartment for easier 
accessibility by the crew. 

The dynamic brake system on 
the GP50A is retained over the 
engine and uses the conventional 
box type grids with a single 48-
inch diameter fan. 

Locomotive Fuel Efficiency 
Improvements 

EMD's engineering emphasis in 
recent years has been directed to­
wards the development of more 
energy efficient diesel-electric lo­
comotives even though this product 
is already considered efficient by 
most industry standards. The diesel 
engine has been a very efficient 
and reliable prime mover for loco­
motive applications; nevertheless 
locomotive builders have been chal­
lenged by increasing fuel costs to 
improve the efficiency of locomo­
tives significantly at the same time 
other improvements in perform­
ance were being achieved. 

Compared to the basic 50 series 
locomotives introduced in 1980, the 
SD50A and GP50A locomotives are 
16.2% more fuel efficient. 

The following is a list of fea­
tures which contributes to the im­
provement in fuel economy. 

- 16-cylinder 710G engine 
- AR11 I D18 alternator, with 

generator transition on the 
SD50A 

- 200 rpm idle speed 
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- Dynamic brake operation at 
270 rpm ( 490 rpm with motor 
sensor regulation). 

-Increased radiator capacity on 
the SD50A 

- 2-speed cooling fans 
-Lower traction motor air sys-

tem resistance 
-Improved "straight-thru" ex­

haust silencer 
-Air compressor clutch 
- Adjustable traction m o t o r 

blower air inlet guide vanes. 
The rating of the GP50A and 

SD50A is 3800 (3853 tcv) traction 
horsepower, reflecting a 300 (304 
cv) horsepower increase achieved 
by a more efficient engine and a 
reduction in auxiliary horsepower. 

The 710G engine design is based 
on its predecessor, the 645F, but 
uses a 9n" bore x 11' stroke 
(230mm x 279mm) and has a 
16:1 compression ratio; is 1%" 
(41.3mm) higher and 4%" (117.5-
mm) longer; the increase in length 
is due to the larger turbocharger. 
The 710G engine is rated at 3950 
brake horsepower ( 4005 bcv) at 
900 rpm. 

In 1984 a number of these 710G 
engines will be produced and ap­
plied in locomotives for field evalu­
ation following m a n y years of 
development and durability testing 
in the laboratory at EMD. 

The 710G engine features a num­
ber of improvements that provided 
increased fuel economy, increased 
reliability, and the potential for 
higher horsepower in the future. 
These features include the follow­
ing: 

-Model G turbocharger 
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- 1\r" (14.8mm) diameter plun-
ger injectors 

- Larger diameter crankshaft 
- Model G crankcase 
-New camshaft. 
The GP50A and SD50A will each 

incorporate a different AR type 
alternator to provide sufficient ca­
pacity to permit the traction mo­
tors to be connected in permanent 
parallel across its rectifier termi­
nals, and also to provide high vol­
tage capability for high speed op­
eration without field weakening 
(shunting). The features of the 
AR alternators are as follows: 

Ratings of Alternators 
GP50A SD50A 

Alternator 
Continuous Current 

(Amps) 
Max. Voltage 

AR17 ARll 

4680 8200 

(Volts) 1450 1800 
Each machine is of the salient 

pole type w i t h individual pole 

BRIDGE RECT. 
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pieces and windings. All have 10 
poles on the rotor and 90 stator 
slots. These machines use the same 
rotor and stator laminations and 
differ only in the total length of 
core and number of stator coil 
turns. Electrically, each alternator 
is actually two alternators with 
two complete and separate stator 
coils. In the AR17, the two alter­
nators are permanently connected 
in series. In the ARll, the two 
machines are connected in parallel 
to provide the high current capa­
bility at stall, and automatically 
connected in series as locomotive 
speed increases to provide the high 
voltage required. The automatic 
switching is accomplished with a 
genera tor transition contactor. 
(Fig. 18) 

In addition to improvements in 
the engine brake specific fuel con­
sumption and main alternator effi­
ciency, significant reductions have 

TRACTION MOTORS 

BRIDGE 
RECT. 

Fig. 13 
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CONTROL. 
Successful remanufacturing of traction motors requires control: pro· 
duction control, quality control, cost control. For us this means 
in-house manufacture of all armature components and bearing 
assembly parts to maintain strict adherence to OEM mechanical and 
electrical standards. Control necessitates advanced automatic equip· 
ment, with all operations monitored by cont inuous computer tracking 
and read-out. 

For more than two decades, Motor Coils has analyzed the traction 
motor's characteristics within the scope of its operational environ· 
ment. To this experience we now add the input of our full-load test 
stand, the most comprehensive test facility of its type in our Industry. 
The resulting Information enables us to optimize the sophisticated 
equipment and systems which have made Motor Coils Ieday's 
leading Independent remanufacturer of traction motors. 

That's control. 

MOTOR COILS 
manufacturing company 
100 Talbot Avenue • Braddock, Pa. 15104 
Area Code 412·273·4900 
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been made in the locomotive auxil­
iary horsepower loads which result 
in greatly reduced locomotive fuel 
consumption. A number of im­
provements which were made on 
the 50 series locomotives have be­
come a basic part of the 50A. 
Among these are: 

- 200 rpm idle speed for re­
duced fuel consumption under 
idle conditions 

-Increased radiator core area 
for reduced cooling fan horse­
power requirements 

-Two - speed radiator cooling 
fans with microprocessor con­
trol which provide five levels 
of cooling airflow 

-Revised traction motor air 
ducting for reduced blower 
horsepower 

- Straight-thru exhaust silencer 
for r e d u c e d exhaust back 
pressure (Fig. 14). 

In addition to the above items, 
several new features will be incor­
porated in the 50A locomotives in­
cluding: 

- Adjustable traction m o t o r 
blower air inlet guide vanes 
which reduce traction motor 
cooling air and, in turn, blower 
horsepower during periods of 
low traction motor current 
and temperature (Fig. 15) 

-Two - speed dynamic b r a k e 
with engine speed controlled 
for traction motor blower air­
flow by a traction motor tem­
perature simulator 

- Air compressor clutch which 
disengages t h e compressor 
from the engine when the 
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compressor is unloaded (Fig. 
16). 

The clutch is a spring-applied 
and air-released type which is a 
fail-safe design should the control 
signal to the clutch be interrupted. 

Improved Performance Features 
The D87 A traction motor is the 

latest in a line of motors dating 
from the D7 motor introduced by 
EMD in 1938. This motor features 
a new high thermal conductivity 
Kapton (polyamide) armature coil 
insulation and an outer wrapper 
that has not been precreased to 
improve the heat dissipation from 
the coil. The transposed armature 
conductor that was released with 
the D87 motor will be retained to 
reduce the motor core losses. The 
D87 A main field and interpole coils 
will continue to feature silicone 
rubber insulation that has proven 
v e r y reliable in EMD railroad 
traction motors since its introduc­
tion in 1954. 

To improve commutation a new 
four-brush brushholder is being in­
troduced in place of the old three­
brush brushholder. The new brush 
is made of three wafers and is 
thicker and narrower than the old 
style brush to prevent any problem 
with misapplication. 

The 50A units are each equip:J?ed 
with a motor temperature simu­
lator which monitors the tempera­
ture of the motors to allow maxi­
mum utilization of traction motor 
capabilities in the 1 ow e r speed 
range. When the temperature of 
the motor is below a predetermined 
level, the controls permit full use-
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Friction Plates 
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Driving Flange 
(continuously rotating) 

Fig. 16 

able horsepower performance; for 
example, on the GP50A full horse­
power performance will be avail­
able between 62,200 lbs. at 19.4 mph 
(277 kN at 31 kph) and 86,000 lbs. 
at 13 mph (382.5 kN at 21 kph). 
When the temperature of the mo­
tor simulator is above a prede­
termined I e v e I , the locomotive 
horsepower (the tractive effort) is 
reduced (Fig. 17A & 17B). 

1\vo levels of optional dynamic 
braking are avai lable on the 50A 
model locomotives- the standard 
braking effort vs. speed r elation­
ship as well as a special, high 
capacity braking system which pro­
vides 35 % higher braking effort in 
the low speed range. Both systems 
with the extended range feature 
allow high braking efforts at lower 
speeds. It should be pointed out 
that, while the peak braking effort 
of the standard dynamic brake was 
maintained at about 10,000 lbs. 
(44.5 kN) per motor, for compati­
bility with 35, 40 and 50 series 
locomotives, at speeds above 27 

mph (43.5 kph) the braking horse­
power has been incr eased 17% over 
the 40 series. The 35% higher dy­
namic brake option provides 13,500 
lbs. (60.1 kN) peak braking effort 
at 24 mph (38.7 kph) . Special con­
siderations should be g iven to the 
train, condition of the terrain, and 
number of m o to r s in dynamic 
brake, when using locomotives 
equipped with this special dynamic 
brake application, in order to as­
sure safe operation on curved track 
(Fig. 18A and 18B ). 

One of the m o s t significant 
changes incorporated in the 50A 
locomotives will be the use of a 
microcomputer for all of the con­
trol system functions. It will also 
provide greatly improved diagnos­
tics. 

T h r e e microprocessor systems 
are used supporting the logic, ex­
citation and diagnostic functions 
using the mother board philosophy 
for interconnection within a sub­
system. The d e s i g n philosophy 
goals are: 
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I:Ylllllllllll 
By the Jones Process 

HIGH HORSEPOWER CYLIND~R HEAD 
By the Jones Process 

THE DISTINCT ADVANTAGES OF THE 
JONES PROCESS 

1. High nickel chrome iron casting firing deck gives 
much longer life than other class 40 iron. 

2. Assured unrestricted water flow. 
3. Core holes and plugs are minimized. 
4. Each Jones Process cylinder head carries a full 

warranty. 
5. This premium quality cylinder head is available at 

a conside_rable savings. 

QUALITY • SERVICE • SAVINGS 

J & J CASTING, INC. 
1321 E. 39th ST., HIBBING, MN 55746 
1-800-346-5758 (TOLL FREE) • 1-218-262-3874 (MINN.) 
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-Hardware standardization 
-Ease of manufacturing 
- Provide for as many customer 

options as possible in the basic 
system 

-Redundancy 
-User friendly 
- Flexibility for the future 
-Maximum reliability. 
The advantage of this new sys­

tem compared to the conventional 
controls are: 

- Reduced use of relays 
- Reduced cabinets wiring 
-Programmable performance 

features 
- Built-in diagnostic 
- Automatic self - test 

capabilities 
-Trip and parameter logging 
- Enhanced performance. 

System Configuration. When ap­
plied to the locomotive control sys-
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tem, the microprocessor will bring 
many changes to the control hard­
ware. The lower portion of the high 
voltage cabinet will remain as it 
is today. Power contactors, the re­
verser, and motor-brake transfer 
switches will still be required for 
the high voltage, high current cir­
cuits. The circuit breaker and bat­
tery knife switch panel will also 
remain much the same (Fig. 19). 

The module compartment and 
main control panel will change 
drastically when the microproces­
sor control system is used. With 
the exception of the voltage regu­
lator and power supply modules, 
all the modules in the control sys­
tem will be replaced with the com­
puter. The computer eliminates the 
need for about 75 percent of the 
40 to 50 relays typically used. The 
display panel will replace all the 

SDEIDA I=IRCII=tOSED 
MICRCII=IRCICESSCIR 
caNTRCIL LaCGMDTIVE 
HIIIH VOL TACBB 
CABINET 

Fig. 19 
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indicator lights on the engine con­
trol panel, annunciator modules 
and other circuit modules. This 
display panel will be located on the 
center door of the main control 
cabinet. 

The Logie Computer (L System) 
replaces the interface, protection 
and logic 60 Series control mod­
ules (SC, DG, DP, EL, GC, SA, and 
EP) as well as the relay logic sys­
tem. All the locomotive control 
devices (throttle, reverser, dynamic 
brake, etc.,) provide inputs to the 
logic computer through the IOL 
input-output logic, modules. The 
computer responds by operating 
the proper devices (power con­
tactors, switchgear, governor sole­
noids, etc.) and informs the second 
computer, the excitation computer, 
what level of traction power or 
dynamic braking has been selected 
by the locomotive engineer. 

The Excitation Computer (E 
System) replaces the main power 
control modules used in the 60 
Series control system ( SE, FM, 
FG, LC, EN, CM, SW, TR, MS, 
RA, DR, and DP). This computer 
receives throttle and brake infor­
mation from the 1 o g i c system. 
Power or brake reference limits 
are established. Feedback infor­
mation from the main generator, 
traction motors and dynamic brake 
system is provided to the excita­
tion computer through the FBE, 
feedback excitation module, and 
converted to digital format. The 
computer compares the reference 
information to the feedback infor-
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mation to determine when and how 
power adjustments are to be made. 

The Third Computer (D System) 
is devoted to the display and diag­
nostics functions. It replaces the 
present indicator lights on the 
engine control panel and circuit 
modules. This computer brings 
many new fault detecting and in­
dicating features to the locomotive. 
The display and diagnostics func­
tions will be presented in detail by 
the LMOA Electrical Committee. 

Taking a closer look at the three 
CPU modules reveals some of the 
features of the microprocessor 
control system. Each of the CPU 
modules consists of a CPU module 
sub-assembly and a ROM pack 
which plugs into the CPU board. 
The ROM pack is a small circuit 
board which is initially equipped 
with unprogrammed ROM chips 
providing a total of 48k bytes of 
memory. The control program is 
then burned in the ROM pack. 
Without the ROM pack, the three 
CPU modules for logic, excitation 
and display will be identical. The 
CPU module takes on its unique 
identity when the ROM. pack is 
installed. 

The MEM module provides the 
identity for a particular combina­
tion of locomotive features. This 
identity information which includes 
such things as number of axles, 
engine horsepower and what op­
tions the customer has purchased 
for the locomotive, is stored in 
three additional ROM chips and is 
referred to as the characterization 
data. 
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When f i r s t powered up, the 
characterization data will be read 
by each of the three computers. 
This will tell the computers which 
portions of the program, stored in 
the ROM pack, apply to the par­
ticular locomotive. All programs 
pertaining to features which are 
not applied will be ignored. 

Included in the standard soft­
ware package are programs for all 
the standard features as well as 
some 65 extra features which are 
awailable as c u s t o m e r options. 
These would include such things as 
dynamic brakes, extended range 
dynamic brakes, automatic ground 
relay reset, etc. Only hardware 
such as the brake grids and contac­
tors are added when the extra 
feature is specified. All of the re­
quired software is provided basic­
ally. 

The excitation and logic com­
puters perform all of the control­
ling functions on the locomotive, 
and includes "50 Series" control 
performance features, Super Series 
wheel creep control, and the latest 
~uel economy features. 

Extended Maintenance 
Interval Features 

To reduce locomotive out-of­
service time for scheduled main­
tenance, a number of new features 
have been designed into the 50A 
locomotives including: 

- A new 10-element lube oil 
filter designed for a 91-day 
filter changeout interval 

-A two-element (or a single 
large element option) primary 
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fuel filter, again for a 91-day 
filter changeout interval. 

Both of the above features have 
been incorporated into a new equip­
ment rack structure which is also 
used as the lateral support for the 
long hood, eliminating the need for 
the "X" bracing located between 
the compressor and the sandbox. 
Troublesome braze-at-assembly oil 
piping has also been eliminated and 
replaced by "0" ring equipped pre­
fabricated sub-assemblies to help 
eliminate oil leaks in the equip­
ment rack area. 

In the truck area there have also 
been a number of improvements 
made to extend the maintenance 
interval such as: 

- An increased capacity axle 
support bearing cap with over 
2 lh times the usable oil capa­
city. In combination with the 
dual seal support bearing, a 
91-day maintenance interval 
will be achieved in all but the 
m o s t extreme cases (high 
speed combined with high 
ambient temperature) 

-An optional grease lubricated 
axle roller bearing with con­
trolled axle lateral (rubber 
pads) which eliminates the 
need for periodic oil addition. 
The bearings are requalified 
at 250,000 m i I e s or when 
wheels are changed out, 
whichever occurs first. 

- Plastic gear case seals to re­
duce the loss of grease from 
the gear case. 

Two additional b e n e f i t s are 
gained in the area of unscheduled 
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maintenance through the use of 
the microprocessor control system': 

- Lower sand usage and longer 
wheel and rail life due to the 
Super Series adhesion system. 
Tests have shown that Super 
Series wheel creep control re­
duces sand usage to 25-30% 
of that used with the conven­
tional wheel slip detection and 
control system 

-Reduced troubleshooting and 
maintenance due to the diag­
nostic capabilities of the 
microprocessor. 

A number of these 4-axle GP50A 
and 6-axle SD50A locomotives will 
be built and extensively tested by 
EMD in 1984; following testing by 
EMD the same units will be re­
leased to the railroads for evalua­
tion of operating performance and 
reliability in the field before un­
limited production in 1985-1986. 

III. 
NATURAL GAS LOCOMOTIVE 

Northern S t a t e s Power Co., 
Northern Natural Gas, Northern 
Natural Resources and the Bur­
lington Northern Railroad signed 
an agreement to explore using nat­
ural gas as a locomotive fuel. 
Northern States Power Co. fur­
nished a natural gas conversion kit 
fabricated by EMD which the Bur­
lington Northern applied on a GP9 
locomotive BN 1961, at its loco­
motive shop at West Burlington, 
Iowa. 

Northern Natural Resources and 
Burlington Northern have jointly 
leased a natural gas tank-truck 
trailer which allows transporting 
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compressed natural gas, placarded 
"flammable gas," by public high­
way. This trailer is being used 
as a temporary natural gas supply 
tank while static tests are being 
conducted at N orthtown Yard in 
Minneapolis. 

After completing the stationary 
tests, and after the TOFC gas car 
has been upgraded, the Burlington 
Northern is proposing to conduct 
over the road testing. The loco­
motive consist will include locomo­
tive 1961, coupled directly to the 
temporary gas car. The locomotive 
will operate in local service on the 
Twin City region, and operations 
will be organized to obtain the 
greatest possible operating time in 
full throttle position at a speed 
no greater than 45 miles per hour. 

Northern States Power Co. for 
several years successfully operated 
an EMD power car as an electrical 
substation, using compressed nat­
ural gas as its primary fuel. The 
u n i t developed 1500 horsepower, 
which met their requirements, but 
it is the same 16 cylinder EMD 
567C engine used in the prototype 
GP9 1750 horsepower locomotive. 

The design changes to burn nat­
ural gas are rather simple. Inside 
the engine cylinder, the piston 
crown is changed and consequent­
ly, the compression ratio is re­
duced. Under control of the gover­
nor gas valve, 40 psi natural gas 
travels through a 1lh" common 
gas line running the length of 
each bank of the engine frame. 
Individual gas jumper lines provide 
natural gas to each cylinder at the 
test cock. Cylinder heads used on 
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the dual fuel engine have a gas in­
let poppet valve in addition to the 
four exhaust valves. The valve is 
opened by a separate cam on the 
camshaft, acting through its rock­
er arm and push rod to depress the 
valve. 

A light on the engineer's control 
.stand 1 i g h t s whenever the gas 
valves are open. In addition to 
automatically controlling the gas 
flow by the governor or safety de­
vices on the locomotive, the engi­
neer can, if he desires, select to 
operate in dual-fuel or in the regu­
lar diesel fuel by the flip of a 
switch located above the light on 
the control stand. 

The locomotive will operate on 
100% diesel fuel when starting, 
idling, and when in throttle notches 
1 through 4. It will automatically 
switch over to dual fuel operation 
when in throttle notches 6 and 
above. A time delay of 16 seconds 
will occur prior to change over to 
dual fuel operation. Whenever the 
throttle is moved from notch 6 to 
notch 4, the unit will instantly 
switch from dual fuel mode to 
100% diesel operation. 

The main gas shut-off valves are 
air operated from a· main reser­
voir air line from the locomotive. 
There is one valve and one regu­
lator on the natural gas car which 
drops the pressure in the main 
supply line from 2400 psi at the 
car to 100 psi as it comes onto the 
locomotive. 

Manual valves have been in­
stalled in the main gas line aboard 
the locomotive so that the gas flow 
can be diverted through a gas flame 
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sensor and measure the flow of 
gas through the system if desired. 

Two of the air operated gas 
shut-off valves are located in the 
gas line on board the locomotive. 
These two valves and the air op­
erated valve on the trailer will act 
to turn on the flow of natural gas 
whenever an air supply is furnished 
from the locomotive. This air sup­
ply can be shut off by flipping the 
switch or automatically if a failure 
to the locomotive's mechanical or 
electrical equipment occurs· or if a 
break-into occurs between the gas 
car and the locomotive. The gas 
will also shut off if the pressure 
is low or high or . if the pressure 
of the diesel pilot fuel supply drops 
below 10 psi. A gas leak detector 
is also mounted inside the engine 
room and if a gas leak occurs, the 
detector will shut off the air op­
erated valves. Another shut-off 
valve is located at the engine over­
speed trip lever and will close the 
gas lines in the event of an engine 
overspeed. The 1 o a d regulator 
cabinet has been pressurized so 
that in the event of an unlikely gas 
leak, the gas cannot penetrate into 
the cabinet where an explosion 
might result if the load regulator 
commutator created any electrical 
arcing. There is also a tempera­
ture sensor electrically connected to 
the gas solenoid valve air supply 
control device which will shut off 
air to the main gas valves if ab­
normal temperatures are reached. 
If all of the safety systems are 
satisfied, gas will flow at 100 psi 
to another regulator which will re­
duce the pressure further to 40 
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psi as it enters the governor con­
trolled gas valve which meters the 
volume of gas to be supplied to 
each engine cylinder according to 
the throttle notch setting. 

In summary, the following 
events must occur before natural 
gas can flow: 

1. The fuel selection switch on 
the c o n t r o I stand must be 
turned to the gas fuel mode. 

2. The gas pressure must be with­
in the specified limits. 

3. The gas sensor must not de­
tect a gas leak. 

4. The diesel fuel pressure must 
be at least 10 psi. 

5. An air supply must be dis­
tributed to the main gas valves 
from the locomotive main res­
ervoir line. 

6. The overspeed trip lever must 
be set. 

7. The generator field control 
switch must be in the 'on' po­
sition. 

8. The main generator and auxili­
ary generators must be pro­
ducing current. 

9. The control circuits must occur 
in the correct sequence. 

10. The throttle must be in throttle 
5 or above. Considerable sta­
tionary testing has been com­
pleted a n d the Burlington 
Northern hopes to begin road 
testing in the near future. 

IV. 
APPRAISAL OF THE 

AC TRACTION LOCOMOTIVE 
1. Introduction 

Profit margin: the bottom line. 
Ultimately our goal is to achieve 
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optimum productivity of equipment 
and personnel. This implies mini­
mal life cycle costs of machinery 
w h i c h encompasses normalized 
capital procurement, maintenance 
and operating costs over the ex­
pected life of the equipment. 

For railroad Mechanical depart­
ments, locomotive component costs 
take a lion's share of their budgets. 
One of the largest locomotive com­
ponent costs is the DC traction 
motor. Associated costs, such as 
brush changeouts, periodic com­
mutator inspections, and lost avail­
ability due to motor failures addi­
tionally impact this expense. 

Use of the rugged three-phase 
AC asynchronous (induction) mo­
tor in place of the DC commutator 
motor for traction applications has 
been suggested and actually used 
on numerous occasions in hope of 
drastically reducing DC propulsion 
system costs. 

2. History 
The three-phase asynchronous 

motor is one of the most simple 
electrical machines and offers in 
comparison to a commutator motor 
numerous advantages making it 
highly attractive for railway serv­
ice. The continuing efforts to use 
the asynchl'onous motor as a trac­
tion motor are being made because 
of the extremely simple construc­
tion of this motor. In the case of 
the asynchronous motor, the cur­
rent flowing within the rotor is 
not supplied through sliding con­
tacts, but is produced in the rotor · 
by induction. Therefore, only the 
bearings of the motor are subjected 
to wear. 
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The RPM of an asynchronous 
motor can be increased to values 
which are not possible for com­
mutator motors, because they are 
not limited by a· maximum commu­
tator circumferential v e 1 o city. 
Compared with other traction mo­
tors used for alternating current 
qrives, it should be mentioned that 
the asynchronous motor does not 
produce a pulsating torque but in­
stead produces a uniform torque. 

In the case of commutator mo­
tors, on the other hand, the cur­
rent is supplied through sliding 
contacts between s t a t i o n a r y 
brushes and the commutator which 
rotates. The entire commutation 
package occupies part of the very 
tight installation space of the 
tractive unit with the commutator 
subjected to the highest mechani­
cal and electrical loads. It is one 
of the critical parts of the motor 
and requires continuous attention. 
At the same time, because of the 
limitations on the mechanical and 
electrical w e a r, the installable 
power is limited. It is for these 
reasons that a three-phase asyn­
chronous motor can accommodate 
h i g h e r power levels, and thus 
higher tractive effort than a com­
mutator motor of the same con­
struction volume and the same 
weight. 

Unfortunately these advantages 
are counteracted by an essential 
disadvantage: the speed of a three­
phase asynchronous motor, espe­
cially in its most simple version as 
a squirrel-cage motor, cannot be 
varied in such a simple way as is 
the case with the commutator mo-
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tor. Speed variation requires a 
power supply with which frequency 
and amplitude of the supply volt­
age can be varied independently 
over a wide range. Because of de­
velopments in the area of power 
electronics, however, today there 
exist means of eliminating this 
disadvantage and exploiting the 
advantages of the three - phase 
asynchronous motors. 

To date over 100 locomotives 
with AC traction packages have 
b e e n produced in Europe.· Over 
half of these locomotives have been 
diesel electric designs. 

Most of these locomotives were 
produced by Brown. Boveri and in­
corporate the PWM (pulse width 
modulation) control system using 
forced-commutated ·inverters. 

Presently, in a joint venture 
b e t w e e n BBC Brown Boveri, 
Bombardier, the Canadian Pacific 
Railway, and the Canadian govern­
ment, a 4,000 HP, 4-driven axle, 
AC traction, microprocessor-con­
trolled locomotive is to be released 
for operational testing in 1984. 
Specifications for this locomotive 
are as shown on Fig. 20. 

3. Eleetrical Background 
The most widely used AC trac­

tion control/power system is that 
used by Brown Boveri, the pulse 
width modulation (PWM) system. 
In this system forced-commutated 
inverters are used to change a DC 
voltage into a three-phase voltage 
system with variable amplitude 
and frequency. They supply and 
control the traction motors (squir­
rel-cage motors). To obtain the 
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A surplising number of the most imp01tant breakthroughs in locomotive 
technology have come from the Electro-Motive Division of General Motors. 

And we're just getting started. So what's next? The sky's the limit. 
El...ECTRO·MOTIVE 

[i]lll~ 
IMm<'-UcXas l:a!ioolm 

See Power of Tomorrow Today at RSA Show Booths. 
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BBC 30 TRACTION SYSTEM CHARACTERISTICS 
FOR NORTH AMERICAN APPLICATIONS 

Description 
Model designation 
Type 
Locomotive horsepower 

Weight on rails, lb. 
Weight on drivers, lb. 
Maximum TE at start, lb. 
Continuous TE at start, lb. 
Continuous TE at power curve 
Speed at power curve, mph 
Maximum speed, mph 
Wheel diameter, in. 

Main generator model 
Make 
Type 
Number of Poles 
Nominal voltage (DC) 
Rating, kW 

Rectifier 
Make 
Rating, kW 

Inverter model 
Make 
Type 
Rating- voltage (AC) 

-current, A 
-power, KVA 
- freq. range, Hz 

Number 

Traction motor model 
Make 
Type 
Number of poles 
Suspension 
Number 

CP 4 7 44 Project 
M640 
AlA-AlA 
4000 

394,000 app. 
263,000 app. 
117,000 
79,800 
72,840 

18 
76 
42 

GTA 9 
GE 
Synchronous 

12 
1000 

30 full wave 
BBC 

3000 

13SG07A 
BBC 
Voltage source, common motor bus 

780 
716 
966 

0-160 
4 

FRA 4073 
BBC 
30 Asynchronous brushless 

6 
Roller bearing axle hung 

4 
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Description 

Gearing 
Ratio 
Modulus, mm 
Helix angle 

Controls 

Dynamic braking 
Rating, kW, at rail 
Maximum retarding force 
Minimum speed for full braking 

force-mph 

Self Load Test 
Rating, percent of full engine 

power 

79:16 
10 
40 

CP 4744 Project 

Microprocessor 

2460 
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Adjustable, up to continuous T. E. 

1.6 

Yes 

100% 

Fig. 20 

required power ratings, inverters 
are operating in parallel. All mo­
tors are connected to a common 
three-phase bus-bar. In the braking 
mode the three-phase machines op­
erate as' generators; the braking 
power is dissipated in a dynamic 
brake resister. 

Fig. 21 shows the basic circuit 
of the forced-commutated inverter. 
Each of the three-phase inverters 
shown in Fig. 22 consists of three 
equal electric circuits, the phase 
modules, which are connected in 
parallel to the positive or negative 
terminals of the DC voltage 
supply. 

By triggering thyristors alter­
nately, the positive or negative 
polarity of the DC voltage can be 
switched to the output. As a thy­
ristor can only be switched on by 
a trigger impulse, but not swit~hed 
off, additional devices are required 
to achieve forced commutation-

the commutation thyristors, capaci­
tors and reactors. Triggering and 
con\mutating occur in a very fast 
sequence and cover a range of 
some ten microseconds. 

Control of the inverters is per­
formed with the so-called subhar­
monic method. The duration during 
which the positive or negative 
polarity of the DC v o 1 t a g e is 
switched to the output is modu­
lated to obtain the desired output 
voltage as a subharmonic'" of the 
higher rated pulse frequency; i.e., 
a slower sinusoidal AC signal. Cur­
rent is smoothed by the motor's 
leakage inductance. The t h r e e 
phases are realized by phase-dis­
placed triggering of the three phase 
modules. 

4. Tractive Effort/Performance 
Characteristics 

In the case of a tractive unit 
with three-phase motor traction, 



152 

the tractive effort is controlled 
continuously and steplessly. In ad­
dition it is not possible for an indi­
vidual set of wheels to slip signi­
ficantly because a 2% increase in 
RPM causes the tractive effort of 
this wheelset to reduce to zero, 
according to the natural character­
istics of the asynchronous motor 
(see Fig. 23). An individual set of 
wheels, therefore, will immediately 
be slowed down when a sudden 
deterioration in the adhesion oc­
curs. The amount of tractive ef­
fort will be established by the level 
allowed by the adhesion value. The 
three-phase drive system therefore 
permits full exploitation of the 
adhesion value up to the maximum 
physically possible value without 
any risk of initiating the wheel 
slip. 

In the case of a sudden reduc­
tion of the adhesion value of indi­
vidual axles (e.g., arbitrary oiling 
of a wheel in the case of heavy 
starting) the maximum possible 
speed of this axle is determined by 
the fed-in frequency of 0.4 Hz for 
starting. 

If, for instance, the adhesion 
value drops to approximately 12%, 
the .axle can develop a speed of 
not more than approximately 0.4 
km/h with this poor adhesion value 
since the speed is determined by 
the preset frequency of 0.4 Hz. 
The other axles, however, develop 
the full tractive effort. For this 
reason, it is not necessary to re­
duce the tractive effort of the 
other axles with a good adhesion 
value accordingly. In conventional 
systems this would mean a reduc-
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tion of the tractive effort of the 
entire locomotive to an adhesion 
value of approximately 12% only 
because a single axle slips on an 
oiled track section. 

For instance, in the case of a 
six-axle locomotive using the three­
phase asynchronous motor drive 
system five axles will develop the 
full tractive effort corresponding 
to an adhesion value of 33% and 
only the axle on an oiled track 
section will participate in the de­
velopment of the total tractive 
effort w i t h a reduced adhesion 
value corresponding to approxi­
mately 15%. This behavior has 
been shown for starting. The same 
also applies, of course, to all the 
other speed ranges from zero to 
maximum speed. 

However, if all axles lose their 
adhesion value at the same time, a 
very quick-acting electronic wheel 
slip control device takes over. This 
device is part of the electronic con­
trol and regulating device. 

However, d u e to the natural 
characteristic of the asynchronous 
motor this additional electronic 
wheel slip control device for all 
axles comes into effect very rarely 
since slipping begins in most cases 
on one axle only. Such a slip is 
automatically stopped due to the 
natural characteristic of the asyn­
chronous motor as described above. 
(See Fig. 24). 

Traditional concern with traction 
motor damage due to power ap­
plied in stall condition or flash­
over occurring is minimized by de­
sign with the AC traction induc­
tion motor. 
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F ull advantage of the tractive 
effort characteristic of the AC 
vs. DC system must be analyzed 
in light of a train operating phi­
losophy, i.e., h e a v y drag, high 
speed, HP I ton dispatching, etc., 
since the short term ratings of the 
DC traction systems at low speed 
do exceed those of comparable AC 
systems. 

5. Advantages/Disadvantages 
As previously mentioned, re­

duced traction motor costs for AC 
traction motor systems are en­
visioned as the most significant 
cost saving. Additional t ractive ef­
fort advantage exis ts as stall op­
eration is possible for significant 
p e r i o d s of time. Certainly the 
wheel slip contr ol possible is excel­
lent. 

Disadvantages include require­
ment to maintain close wheel toler­
ance during wheel changeout as 
well as unknown additional main­
tenance costs ~ssociated with elec­
tronic power control system. De­
pending on dispatching t echniques 
the exceptionally high short-term 
starting capabilities of the DC 
traction motor over any envisioned 
AC motor may also prove to be an 
AC disadvantage. 
6. Summary 

The AC traction system holds 
potential for reducing locomotive 
maintenance costs as well as in­
creasing performance. Unknowns, 
however, do exist in the r eliability 
of the electronic control system 
for this application. What the 
maintenance costs and reliability 
of the ancillary systems required 
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to support the AC traction package 
are, must be determined prior to 
any final decision as to its overall 
cost effectiveness. 

The overall value of a locomo­
t ive must be weighed in light of: 

a. Its ability to pull and stop 
freight 

b. I~s reliability and maintain­
ability 

c. Its fuel efficiency. 

For American heavy freight ap­
plication, the second item, r eliabil­
ity and maintainability, has yet to 
be determined. 

Any new product must first be 
a v ia ble concept; secondly, must 
undergo prototype evaluation; and 
thirdly, must experience pre-pro­
duction debugging prior to final 
production. It is with considerable 
anticipation that we look forward 
to the prototype evaluation of the 
Canadian CP 4744 locomotive. 

Basic circuit diagram of t hree-phase 
inverter and subharmon ic 

control method. 

Fig. 21 
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MAIN CIRCUIT DIAGRAM 

1 2 

t 13 7 

I 

4 

I. DIESEL I. INVERTER 
2. ALTERNATOR I. TRACTION MOTOR 
3. RECTIFIER 7. A.C.AUXILIARY 
4. BRAKING RESISTOR 8. BRAKING RESISTOR CONTACTOR 

Fig. 22 
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LMOA wishes· to express its thanks to Consolidated Rail 

Corporation for again hosting Pre-Convention Presentation at 

Altoona. 

Our Fuel and Lubricants Committee's presentation was well 

received, in what we trust was a mutually beneficial experience. 

Our thanks to Mr. J. V. Jolley, and his staff, for hosting our 

meeting and conducting a tour of their Altoona Shops. 
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PERSONAL HISTORY 
W. C. "SKIP" HAMILTON 

Born in St. Marys, Kentucky, on 
November 2, 1928. He attended 
St. Charles Elementary and High 
School located in St. Marys, Ken­
tucky. He graduated in 1947 and 
began working for the L&N Rail­
road the same year. His railroad 
career began as an Agent-Teleg­
rapher Trainee. Later that same 
year he transferred to Louisville, 
Kentucky, as a Lab Assistant, was 
promoted to analyst in 1951. He 
later attended Beiiarmine College 
in Louisviiie. 

He was promoted to Assistant 
Engineer of Tests for the L&N in 
1968, and to Engineer of Tests in 
1978. In 1980 he was appointed to 
Assistant Engineer of Tests for 
Seaboard System and still main­
tains that position. He has been 
a member of the L. M. 0. A. Fuel 
and Lube Committee since 1978. 

Mr. Hamilton is married to the 
former Mary Elizabeth Wiesemann 
and they have six daughters. 

LOCOMOTIVE FILTERS 
Proper filtration of diesel fuel, 

lubricating oil and engine air are 
essential for satisfactory opera­
tions of the locomotive d i e s e 1 
engine. Filters are designed to re­
move dirt and other contaminants 
that would cause excessive wear of 
engine parts or cause other opera­
tional problems. Although filters 
are relatively low in basic cost, 
improper maintenance or selection 
for a particular railroad environ­
ment can lead to shortened engine 
component life or costly engine 
shut downs and/ or damage. 
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The engine builders have estab­
lished certain basic mean pore size 
and service life recommendations 
for the various locomotive filters. 
Individual railroads because of 
their own unique operating condi­
tions and service experience often 
modify these parameters. Locomo­
tive filters are available both from 
the engine builders and from the 
filter manufacturers. 

Fuel Filtration 
Excessive quantities of fuel con­

taminants can seriously damage 
fuel system equipment such as in­
jectors and pumps and/or reduce 
filter service life. These same con­
taminants can cause serious engine 
component wear. Fuel contaminants 
can be classified in two categories: 
soft and deformable, and hard. 
Soft contaminants include micro­
organisms, carbonaceous residues, 
waxes, and water. Hard contami­
nants include rust, scale, cracking 
c a t a 1 y s t fines, dirt and wear 
metals. 

Fuel filtration should begin with 
wayside equipment. Current lower 
fuel inventory levels with shortened 
tank storage time significantly re­
duces settling time for contami­
nants. Lower tank levels can result 
in increased agitation of tank bot­
toms during filling. A program to 
regularly drain water condensation 
from tank bottoms is imperative. 
A recent survey of railroad way­
side fuel filtration showed a wide 
rany.e l)f mean pore size from two 
microns to 30 microns with change­
out on either pressure differential 
of five to 40 psi and/or 30 to 90 
days. 
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MYI CAPillUS® I Oil, 
tile hardworking oil 

for toclay's loco•otives 
Y~u don't have to accept an HYioll. 

Naphthenic MVI oils have been proven in almost half a century 
of operation in medium-speed diesels. Shell's MVI CAPRINUS R 
Oil maintains that reputation and uses a modern additive 
package to meet the latest engine service requirements. 

Since Shell has more than doubled its naphthenic MVI lube 
oil capacity in recent years, there is no need to switch to HVI 
oils that form harder, denser carbon deposits-deposits that 
can block ports and crowd rings in their grooves. 

Lubricant District Offices 
Chicago 312-887-5706 
Cleveland 216-842-4000 
Houston 713-439-1000 
East Coast 201-325-5450 
West Coast 714-991-9200 

® 
Shell 
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The following table outlines engine builders' recommendations for 
onboard fuel filtration and recent reported railroad practice: 

Primary Filter EMD Railroad Practice 
Size 6Jh" X 30" 
Type 100% Cotton Fiber 
Mean Pore Size 12-13 micron 5-25 micron 
Service Life 90 days I 45,000 miles 30-92 days 

Spin-On 
Size 2- 4" X 7" 
Type Cotton Paper 
Mean Pore Size 10-12 micron 7-28 micron 
Service Life 90 days I 45,000 miles 30-92 days 

30 days (switcher) 

Primary Filter GE Railroad Practice 
Size 6Jh" X 30" 
Type Paper 
Mean Pore Size 13 micron 
Service Life 30 days 

Lubricating Oil Filtration 
The primary purpose of lubri­

cating oil filtration is to protect 
the engine from excessive wear by 
removing abrasive particles. Fuel 
contaminants and unfiltered air­
borne dirt can contribute to the 
generation of additional wear 
metal debris in the engine itself. 
Today's pleated paper lubricating 
oil filters must have fine enough 
mean pore size to effectively re­
move harmful abrasive particles 
and yet not plug prematurely from 
carbonaceous oil sludges. Other 
important design characteristics 
include type of paper fiber, resin 
type and saturation, ability of 
paper to withstand high oil tem­
perature and pressure with limited 
deterioration, resistance to slight 
water contamination, paper 
strength, adequate paper surface 

or 9%" X 30" 
Two Stage Paper 

13-15 micron 5-30 micron 
90 days 30-92 days 

area, effective end seals and bond­
ing, and adequate center tube 
strength. 

Present EMD lubricating oil fil­
tration recommendations call for 
multiple 30 inch 12-13 micron mean 
pore size 100% cotton fiber paper 
elements with a two month/or 30,-
000 mile service life. Turbocharger 
filters are single 20 inch 20 micron 
mean pore size cotton paper ele­
ments, as are the single element 
2 H x 7la inch turbocharger soak 
back filters. These have the same 
recommended two month I 30,000 
mile service life. EMD filtration 
system incorporates a lubricating 
oil filter bypass valve. 

GE offers both a 30-day filter 
with a 22 micron mean pore size 
pleated paper element, and a 90-
day filter made with a stronger 
paper and a more open mean pore 
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size of 31 microns. However, sev­
eral railroads report they are un­
able to obtain the 90-day service 
life with this filter. The GE system 
is a full flow system with no filter 
by-pass valve. 

Engine builders have filter rec­
ommendations which they believe 

.are most suitable for their equip­
ment. However, individual rail­
roads have modified their lubri­
cating oil filter practices to meet 
their individual local conditions 
and operating variables. 

Air Filtration 
Good air filtration is critical in 

protecting piston assemblies, turbo­
chargers and related components 
from abrasive wear by 'Particu­
lates. One engine builder has re­
ported the dramatic effects of in­
adequate air filtration with loco­
motives operating overseas in a 
severe desert environment. Six new 
SDL40-2 locomotives were placed 
in service in January, 1982, on an 
iron ore hauling line in the Sahara 
Desert in Mauritania. Within 10 
months, or approximately 100,000 
kilometers service, u n i t s were 
taken out of service because of 
severe piston ring wear and break­
age, liner wear, continually rising 
silicon levels in the lube oil, and 
large amounts of 0-5 micron silicon 
dust in the oil, airbox and air 
filter housing. These units were 
returned to service in 1983 with 
new power assemblies and three 
types of specially designed ultra­
high efficiency engine air filters 
and have been performing satis­
factorily to date. 
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Although U.S. railroads do not 
encounter the continuous severe 
conditions noted above, this ex­
ample vividly illustrates the prime­
importance of good air filtration. 
Both engine builders' newer loco­
motives air systems incorporate 
primary inertial filters that de­
flect the air flow. Heavier par­
ticles are unable to negotiate the 
sharp turns and thus are carried 
to the end of the filters and dis­
charged. This type of filter re­
quires occasional cleaning as spe-
cified by the builder. · 

Both builders also s u p p 1 y as 
s t a n d a r d equipment disposable 
pleated paper seco:ndary engine air 
filters. Housings accept 6 to 12 
filters either 36 or 45 inches long, 
depending on . locomotive model. 
EMD recommends pleated paner 
filter changeout as indicated by 
manometer pressure drop across 
filter. Railroad experience indicates 
a six to 12-month service life. 
Builders also will supply at cus­
tomer request a modification to ac­
cept two to four fiberglass bag­
type · elements. Retrofit kits are 
available to convert from paper­
type filters to the fiberglass bag­
type filters. Several railroads have 
such programs underway because 
of the more positive seating and 
sealing of the bag-type filter, 
lighter weight, lower replacement 
cost, and fewer man-hours required 
for changeout. Recommended serv­
ice life of the bag-type filter is 
three months, although it is desir­
able that the filter have sufficient 
dust holding capacity to protect 
the engine for an additional three 
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Get more ton-miles 
per gallon with 

1 With fuel savings as small 
as 1%, Ferrous FE6 delivers 

an ROI of nearly 250%. 
The Chicago and North 'v\estem creel­

its FE6 with making a significant contri­
bution in helping reduce annual fuel 
consumption by $9 million. Cost to the 
C&NW. less than $250,000 a year. 

Based on the most conservative 
findings, FE6 will save $1 million in 
fuel costs for every 100 million gallons 
of fuel burned. 

2 By reducing failures and 
wear, FE6 Is worth more 

than ten times Its cost. 
During independent tests con­

ducted in accordance with RP-503 
Ferrous FE6 reduced carbon formation 
in piston ring land areas by 58%. 

Less carbon means less downtime, 
lower failure rates and longer engine 
life. Estimates indicate that an invest-

ment of less than $7,000 in FE6 can 
save more than $100,000overthe life 
of a locomotive. 

3 Right-of-way flre reduction 
alone pays for the cost of FE6. 

Two major 'v\estem railroads 
reported carbon spark right-of-way fire 
reductions of 95% and 5go;0 respec­
tively after treating fuel with Ferrous 
FE6. Let us send you the proof! 

4 Discover why FE6 Is a smart 
Investment. 

Ask for our free brochure. Call 
TOLL FREE: 1-800-792-0990, ext. 
202. Or call AJ Vinson at Ferrous 
Corporation, 910-108th NE, Bellevue, 
WA, USA 98004.206/ 454-6320. 

~ferrous 
. .. Has the proofl 
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months in case of missed change­
out. Some of the older locomotives 
in service use panel-type car body 
impingement filters. Changeout of 
these filters may vary from 30 to 
90 days, depending on operating 
conditions. 

For viscous impingement filters, 
important criteria include the den­
sity of the media (freedom from 
matting or layering that would 
prevent uniform penetration of ad­
hesive in production, and pene­
tration of dust in service), amount 
and type of filter adhesive, flam­
mability (self-extinguishing when 
ignited by external source), and 
general good workmanship and con­
struction. Important performance 
criteria for impingement-type lo­
comotive filters include overall dust 
arrestance, pressure drop, and dust 
holding capacity under standard­
ized test conditions. 

Confusion exists today in varia­
tions of test conditions used by 
impingement filter manufacturers 
for rating their own and competi­
tive filters. We believe the railroad 
industry would be greatly bene­
fitted by a study and rewrite of 
the AAR Recommended Practice 
RP-559 "Standard Test Procedures 
for Unit or Panel Type Impinge­
ment Filters for Locomotives," 
adopted 1977. 

In closing, we emphasize the 
need for c a r e f u 1 selection and 
maintenance of all locomotive fil­
tration systems. Each railroad 
should study its filter programs in 
detail. The result will be longer 
parts life, increased equipment 
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availability and optimum use of 
maintenance dollars spent for fil­
tration. 

Lube Oil Analysis-Data Systems 
Spectrographic analysis of diesel 

lubricating oils lends itself readily 
to present state of the art data 
systems. This results from the 
spectrograph manufacturers de­
signing t h e i r instruments with 
computer controls. In the early 
days discreet components mounted 
on printed circuit boards did what 
microprocessor chips do today. To­
day's microprocessor controls are 
about one-tenth the size they were 
twenty years ago. 

In the past the data acquired 
from the spectrograph was printed 
out in hard copy form on ASR 
33's or 35's and on punched tape. 
Today this information can be pro­
jected on CRT's, stored on mag­
netic tape or on discs. In addition 
this information is in a form that 
lends itself to transfer to large 
main frame computers for storage 
or computations. 

As railroads acquired m a i n 
frame computers for car control, 
accounting, purchasing and diesel 
locomotive control, many labora­
tories took advantage of this pro­
cess to include lube oil analysis. 
What was once a laborious and 
time consuming task of transfer­
ring information about an engine's 
lube oil analysis to hard copy rec­
ords now can be done in seconds. 
Also, file searches that took hours 
or days of searching through hard 
copy data now can be done in min-
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Try Switching to Oakite®. 
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Your biggest cleaning cost isn't always in deter­
gents. Sometimes it's in the downtime and labor to 
use the cleaners. A switch to a faster-acting, more 
efficient cleaner can stretch your cleaning dollar. 

Oakite FleetlineT" 205, for instance, is the faster, 
easier way to remove hardened grease, grime, 
splattered oil, carbon residue or ballast and brake 
shoe dust. No flash point or objectionable fumes. 
Apply by brush, foam or high-pressure spray. 

Oakite STC is known as "Some Tough Cookie" for 
its ability to clean the most grimy railroad parts, 
including heads, liners, pistons, rods and truck 
assemblies at temperatures as low as 1oo•F. 

Steam, spray or foam clean with economical 
Oakite Fleetline 213. It's priced right for inflation­
fighting heavy-duty soil removal. Watch your rail­
road trucks, underframes and wheels come clean 
while you cut your costs . .. because sometimes your 
problem is the cost of detergents. 

Just three of Oakite's 300-plus specialized mate­
rials. Write or call. Oakite Products, Inc., 50 Valley 
Road, Berkeley Heights, NJ 07922. Worldwide, 
Cable: OAKITE, BerkeleyHeights. 

has the solution 
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utes. For example, if you wanted 
to know all the locomotives that 
have more than 30 ppm Silicon in 
them and have the answer classi­
fied by type of locomotive to de­
termine if a particular type of 
locomotive has an air filter pr.ob­
lem, you can have your answer in 
minutes. This is just one example 
of the many manipulations of data 
you can make with lube oil analy­
sis data systems. 

The remainder of this paper will 
show how some railroads have 
taken advantage of data systems 
in their lube oil analysis. Each 
road has tailored its system to its 
particular needs. For example, a 
railroad with one laboratory does 
not need to identify the laboratory 
that made the analysis whereas a 
railroad with three or four labora­
tories would include this in their 
data. 

Railroad A 
This road converted from hard 

copy records to computer storage 
in 1977. The original computer 
program has been modified periodi­
cally to update what it can do and 
to ad.d various printouts. 

Each road locomotive is sampled 
every ten days, i.e., locomotive 
9537 would be sampled on the 7th, 
17th, and 27th. Switch locomotives 
are sampled once a month. All lo­
comotives are sampled at sched­
uled maintenance. All samples are 
sent to a central laboratory for 
analysis. 

The samples are analyzed spec­
trographically on a Baird HA-5 
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with readout on a model 33 tele­
type. This gives a hard copy and 
a p u n c h e d tape. The spectro­
graphic data includes locomotive 
number, shop where sample was 
taken, sample date and ten ele­
ments. Simultaniously the viscosity 
is run and a blotter test is made. 
Any other tests that these data 
indicate need to be run are done 
subsequently. A tape is made of 
the viscosities and other pertinent 
data. These tapes are fed into a 
terminal connected by microwave 
to a main frame computer. 

The c o m p u t e r compares the 
present sample to the last sample 
in storage. The computer is pro­
grammed for trend limits as well 
as maximum limits based on the 
crankcase capacity. If one or more 
of the elements exceeds the limits 
specified the data for that sample 
is printed out with the offending 
data underlined. Immediately be­
low this it prints the last three 
analyses. The last six analyses are 
available if needed. Laboratory 
personnel then determine what 
corrective action should be taken 
if any. Diesel control is advised 
of the situation and determines to 
which shop the locomotive will go 
for corrective action. Laboratory 
personnel call that shop to apprise 
them of the situation. The correc­
tive action called for is then en­
tered into the data system in the 
form of a numbered code, i.e., 51-
Fuel leaks, 52-Water leaks, 56-
Iron wear, etc. 

When the corrective action has 
been made, the shop reports that 
to the laboratory. This is entered 
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into the data system under re­
marks, i.e., shop, date correction 
made and what was done. The 
data system is programmed to 
print out the next sample of that 
locomotive when received. Then 
laboratory personnel can determine 
if the corrective action taken did 
correct the situation or if further 
action is necessary. 

Many safeguards h a v e be'en 
programmed into the data system 
to keep incorrect data out. If this 
fails, data in the system can be 
edited to correct it. The locomo­
tive number, shop identification, 
viscosity and all spectrographic 
data must be in "fields of four." 
Dates must be in "fields of two." 
If letters appear where numbers 
are expected or vice versa the data 
will not be accepted. Locomotive 
numbers must be real. Viscosities 
over 200Q will not be accepted. 

Numerous reports are available 
from the data system. One is the 
recall of analysis data on one to 
six samples. Another is a pastdue 
report, i.e., a list of locomotives 
that have not been sampled in a 
specified number of days. 

The analysis of air compressor 
oil samples is kept in this system 
along with the locomotive cooling 
water treatment analysis. 

On a separate data system in 
the same mainframe computer is a 
report of the last fifteen defects 
whether they be mechanical or 
electrical. This information is 
accessed on a CRT terminal .and 
includes defective lube oil analysis 
and the corrective action called 
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for. These terminals are located at 
all shop offices and the laboratory. 

Raib:oad B 
Prior to December 1983 

Data collection on all three spec­
trographs was handled by a model 
33 or 35 teletype driven by the 
B a i r d Spectromet 1000 Digital 
PDP 8 computer . 

The Baird software punched on 
paper tape, the day's date, the lo­
comotive numbers, all element con­
centrations, and the operator in­
serted letter symbols indicating 
condemnable e 1 em en t concentra­
tions. At the end of shift, the 
data on the paper tape was trans­
mitted via microwave to the main­
frame computer. 

Available to a remote microwave 
terminal, was a report for each 
locomotive, w h i c h contained the 
four most recent lube oil spectro­
graph analyses. This terminal and 
these reports were not readily 
available to the I a b technician 
when the current oil sample was 
being analyzed. 

Once a month, the Information 
Systems Department proddced the 
following reports: 
1. A recap of all crankcase oil 

samples analyzed by the three 
laboratories. 

2. A frequency distribution for 
each element concentration in 
e a c h locomotive mechanical 
class. 

December 1983 
Information Systems Department 

replaced all the model 33 and 35 
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Railroad C 
While the actual analysis of the 

lube oil sample has not been com­
puterized the shop report of the 
results has been. This information 
is in the form of a computer print­
out indicating the oil condition as 
ok or, if defective, in the form of 
a coded corrective action to be 
taken. 

TRACTION MOTOR GEAR LUBE 
FIELD TEST 

In an effort to find a traction 
motor gear lube that would ade­
quately protect pinions and ring 
gears operating with 900-horse­
power traction motors (EMD GP 
50's and GE B 36-7's), Santa Fe 
Railway conducted a head-to-head 
comparison of the gear lubricants 
recommended by the locomotive 
builders. Both locomotive builders 
and the two oil suppliers involved, 
participated in .the test operation 
and the f i n a 1 inspection of the 
gears. 

Test Configuration 
At the inception of the test, 

three B 36-7's and two GP 50's 
were untrucked in the back shop 
for an unrelated problem. The 20 
motor-wheel sets from these loco­
mdtives were reassembled with 
new builder-recommended, off-the­
shelf pinions, ring gears, gear case 
seals, and gear cases. 

Two brands of lubricant were 
placed in the gear cases in the 
following configuration: 
* Number one truck on two B 

36-7's and one GP 50 received 
EMD - recommended Lube E 
(Lithium Base Grease). 
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* Number two truck on the same 
locomotives received GE-recom­
mended Lube G (Sodium Base 
Grease). 

* Number one truck on one B 
36-7 and one GP 50 received GE­
recommended Lube G (Sodium 
Base Grease). 

* Number two truck on the same 
locomotives received EMD-rec­
ommended Lube E (Lithium 
Base Grease). 

Test Environment 
The locomotives operated from 

May to September in unit coal 
train service between Northern 
New Mexico and Southern Califor­
nia. The train was dispatched with 
2.3 horsepower per ton, was opera­
ted at 45 mph loaded, and 55 mph 
empty. Lube level- inspection was 
at 4372-mile intervals, or about 
every 10 days. 

At 40,000 miles into the test, 
the unit train was placed on an 
irregular schedule, making it dif­
ficult to keep the locomotives to­
gether for a common duty cycle 
and lube inspection period. Before 
placing the test locomotives into a 
different duty assignment, all gear 
cases were removed and pinions 
inspected. Three gears were re­
moved from service because of con­
demnable scuffing, and two others 
were removed from service for non­
test reasons. 

Seventy-five percent of the test 
pinions w e r e returned to their 
original positions, and gear cases 
were recharged with the same 
brand of lube. 
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The locomotives then operated 
from September to March in TOFC 
service from Kansas City to South­
ern California for an additional 
60,000 miles. The trains were dis­
patched with 4.0 horsepower per 
ton and operated at 70 mph. Lube 
level inspection was at 10,000-mile 
increments, or every 15 to 20 days. 

Physical Properties Of 
Used Lube Samples 
* Based on infrared analysis, equal 

amounts of oxidation (more than 
a trace) were found in all high 
mileage samples. 

* Based on inspections made dur­
ing this test, there were no lube 
level differences which were 
attributable to ring gear rota­
tion. 

* Brookfield Apparent Viscosity 
Range At End Of Test (200° F.): 
Lube G (Sodium Base) -

1,000 cP (No. 3 Spindle, 4 
RPM) to 62,000 cP (No. 5 
Spindle, 4 RPM) 
New: 1,100 cP (No. 3 Spindle, 
4 RPM) 

Lube E (Lithium Base)-
6,750 cP (No. 3 Spindle, 4 
RPM) to 41,700 cP (No. 4 
Spindle, 4 RPM) 
New: 7,500 cP (No. 3 Spindle, 
4 RPM) 

* Brookfield Apparent Viscosity 
Range At End Of Test (77° F., 
No. 7 Spindle, 4 RPM): 
Lube G (Sodium Base)-

260,000 cP to 752,000 cP 
New: 334,000 cP 

Lube E (Lithium Base)-
77 4,000 cP to Greater Than 
1,000,000 cP 
New: 204,000 cP 
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• Lube Appearance At Inspection 
With 30° F. Ambient Tempera­
ture: 
Lube G (Sodium Base)-

The ring gear teeth had a 
heavy coating of lube. It was 
necessary to wipe several times 
with an oily rag to inspect for 
gear tooth condition. 

Lube E (Lithium Base) -
The ring gear teeth appeared 
dry and shiny, and tooth con­
dition was r e a d i 1 y visible. 
Close inspection revealed a 
thin, tacky coating of lube on 
the teeth. Different lube levels 
in the case did not affect this 
appearance. 

Gear Lube Useage 
• G ear Lube U seage- Average 

Per Case, In Unit Train, High 
Ambient Temperature 0 to 40,000 
Miles Service (May to Septem­
ber). 

Pounds Per Pounds Per 
1,000 Miles 1,000 Miles 

EMD GE 
Lube G 0.27 0.97 
Lube E 1.01 1.18 

* Gear Lube U seage -
40,000 - 100,000 Miles 
Average Per Case, In 'TOFC 
Train, Low Ambient Temperature 
Service (September to March) 

Lube G 
Lube E 
Summary 

Pounds Per Pounds Per 
1,000 Miles 1,000 Miles 

EMD GE 
0.20 0.38 
0.49 0.38 

In medium speed, heavy tonnage, 
high ambient temperature service, 
70% of the 900-horsepower pinion 
gears lubricated by Lube E, and 
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30% of similar gears lubricated by 
Lube G, had varying amounts of 
scuffing and/ or pitch line pitting. 
Distressed gear teeth were found 
on both manufacturers' gears, and 
with both brands of lubes. Match­
ing distress was found to a lesser 
extent on all ring gears. 

In high speed, low tonnage, low 
ambient temperature service, 100% 
of the 900-horsepower pinion gears 
lubricated by Lube E, and 56% 
of similar gears lubricated by Lube 
G, had varying amounts of tooth 
scuffing and/or pitch line pitting. 
Distressed gear teeth were found 
on both manufacturers' gears op­
erating with Lube G. Matching 
distress was found to a lesser 
extent on all ring gears. 

Results of this test suggest that 
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the use of Lube G in place of Lube 
E will reduce the amount of tooth 
distress, but will not provide 1000/o 
protection. 

Since this test, the manufacturer 
of Lube E has reported that com­
pounding changes made to their 
product have improved its per­
formance. At the time of this 
writing, no field test results have 
been published to prove or disprove 
this claim. 

Experimental Lube T Test 
Since neither Lube E, nor Lube 

G would provide 100% protection 
to the 900-horsepower gear sets, 
Santa Fe reviewed the physical 
properties of several other gear 
lubricants. Lube T (Lithium) ap­
peared to offer improved perform­
ance over the first two lubes tested. 

Serving The Railroad Industry 
Since 1915 

Complete Parts & Repair Service 
Fuel Injection·- Governors 

:Electric. Apparatus·- Small Engines 
Illinois Auto Electric Co. 

Railroad Industrial Division 
656 County Line. Ad., Elmhurst, IL 60126 

Phone: (312) .833~4300 
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Physical property highlights of the three lubricants are as follows: 

Lube E Lube G Test Lube T 
Soap Type Lithium Sodium Lithium 
Brookfield Viscosity 200 o F. (A) 7,600 1,100 7,600 
Brookfield Viscosity 77° F. (B) 204,000 334,000 398,000 
Viscosity Base Oil SUS/210° F. 1,000 1,600 1,800 
EP Anti-Wear Additive Type Lead/Sulfur None Sulfur/Phos. 

(A) No 3 Spindle, 4 RPM 
(B) No. 7 Spindle, 4 RPM 

Test Configuration 
All test motor-wheel sets were 

equipped with new builder-recom­
mended, off-the-shelf pinions, ring 
gears, and gear ease seals. Both 
locomotive builders and the sup­
plier of Lube T participated in the 
test operation and the final in­
spection of gears. 

The lubricant was placed in the 
gear cases in the following con­
figuration: · 
* Two GP 60's each had Lube T 

in three cases, and Lube E in 
. one case. 
* Two B 36-7's each had Lube T 

in three cases, and Lube G in 
one case. 

* All make-up was Lube T. 

Test Environment 
The locomotives were operated 

from May to October in TOFC 
service from Kansas City to South­
em California. Trains were dis­
patched with 4.0 horsepower per 
ton and operated at 70 mph. Lube 
level inspection frequency was at 
10,000-mile intervals, or a b o u t 
every 21 days. 

Physical Properties of 
Used Lube T Samples 
• Based on infrared analysis, no 

evidence of oxidation was found 
in the high mileage samples. 

• Brookfield Apparent Viscosity of 
End-Of-Test Samples (200° F., 
No. 3 Spindle, 4 RPM) : 

1,000 cP to 2,600 cP 
(New: 7,600 cP) 

• Brookfield Apparent Viscosity of 
End-Of-Test Samples (77° F., 
No. 7 Spindle, 4 RPM): 

160,000 cP to 600,000 cP 
(New: 398,000 cP) 

• Lube Appearance At Inspection 
With 70 o F. Ambient Tempera­
ture: 

Ring gear teeth had a heavy 
coating of lube, and it was 
necessary to wipe several times 
with an oily rag to inspect for 
surface condition. 

Compatibility Observation 
Realizing that the observation 

of lube performance in two gear 
cases does not provide a high level 
of confidence, this test suggests 
that introduction of lithium-thick-
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ened lube make-up into gear cases 
containing sodium - thickened lube 
does not create an undesirable vis­
cosity reduction. The user should 
be advised that this observation is 
for Lube G and Lube T only. Addi­
tional testing must be done to de­
termine values of viscosity change 
for other combinations of lube. 

Test Results 
• After 95,000 miles, a gear case 

tear-down inspection found 11 
out of 12 (92%) of the ring 
gears and pinions operating on 
Lube T for the entire test had 
no tooth distress or measurable 
tooth profile wear. 

• The condition of the gears which 
operated on Lube E and Lube G, 
with Lube T make-up, was simi­
lar to conditions found at the 
end of the original test. 

Synthetic Lubricants 
This committee is charged with 

keeping abreast of new develop­
ments in lubricants of interest to 
the railroad industry, as well as 
reporting current practices and de­
velopments. 

In previous reports, we have 
commented on the possible use of 
synthetic base diesel engine oil for 
locomotives. Because oil change­
outs were often related to reasons 
other than lubricant failure, i.e., 
water leaks, fuel dilution, the cost 
of such engine oil ( 3 to 5 times as 
much as conventional oils) pre­
cluded further consideration. 

Today, we know that synthetic 
based lubricants with synthetic hy­
drocarbons (SliC) as the base are 
marketed for numerous applica-
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tions in hydraulic controls, bear­
ings, gears and internal combustion 
engines. 

In hydraulic systems used in 
atmospheres such as in mining, 
the s t e e I industry and aviation, 
synthetic fluids have become stan­
dard. This helps to prevent ignition 
by exterior sources of heat, pre­
venting disastrous fires. 

Attention has been focused . on 
synthetic lubricants since synthetic 
or synthesized-base automotive en­
gine oils were introduced into the 
retail market. A review of the 
history and a description of their 
manufacture will help us as main­
tenance officers to decide whether 
they have applications in our areas 
of responsibility. 

More than 40 years ago, organic 
esters were formulated as aviation 
gas turbine lubricants, polyglycols 
for automative brake systems, and 
phosphate esters for fire-resistant 
hydraulic fluids. They are im­
portant because they provide an 
alternative under severe conditions 
where the performance of even 
the best mineral oils is marginal. 

Some of the attributes cited by 
manufacturers of synthetic oils 
are: 

1. High temperature stability 
2. Long life 
3. Low temperature fluidity 
4. High viscosity index 
5. Improved wear protection 
6. Low volatility 
7. Non-waxing 
Some disadvantages are 
1. Higher c o s t than mineral 

based oils 
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EMD pinion gear with no tooth distress after 100,000 miles. Horizontal 
lines are tool marks resulting from gear manufacture. 

GE pinion gear with no tooth distress after 100,000 miles service. 
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GE pinion gear with pitch line pitting and scuffing after 100,000 miles 
service. 

GE pinion gear with pitch line pitting and scuffing after 100,000 miles 
serdce. 
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EMD pinion gear with scuffing after 100,000 miles service. 

EMD pinion gear with pitch line pitting- and scuffing after 100,000 miles 
service. 
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2. Occasional compatibility 
problems if mixed with other 
oils 

3. Possible seal and gasket 
compatibility problems. 

Synthetic Lubricants in 
Gear Boxes 

One of the areas where a syn­
thetic lubricant has improved per­
formance has been the Head End 
Power (HEP) gearbox drive of the 
F40 locomotive. In early 1982, one 
locomotive b u i 1 d e r experienced 
rather severe gearbox problems on 
this model. The Head End Power 
(HEP) system on this locomotive 
generates AC power for passen­
ger car heating, lighting, and air 
conditioning. The system is direct­
ly driven by the accessory end of 
the engine and incorporates a gear-
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box which allows the air compres­
sor to turn at engine speed, while 
the alternator rotates at twice en­
gine speed. 

The gearbox is a single stage, 
parallel shaft, speed up unit. Four 
bearings are employed to support 
both shafts; three are roller bear­
ings, while the output shaft has 
one ball bearing that also supports 
the w e i g h t of the alternator. 
Lubrication of the gearbox is by 
means of oil splash being collected 
at various points and channeled to 
the bearings. · 

The original lubricant used was 
an SAE 30, compressor-type oil. 
Following a series of tests by the 
manufacturer and ·Amtrak, recom­
mendations were made to use a 
synthetic oil for this application. 
This recommendation was m a d e 

EQUIPMENT COMPANY 

1903 FERN VALLEY ROAD 

LOUISVILLE, KENTUCKY 40213 

TELEPHONE (502) 361-2374 

LOCOMOTIVE WASHING SYSTEMS 
LOCOMOTIVE AND CABOOSE SEATS 

LOCOMOTIVE GEAR CASES 
FREIGHT CAR WELDED COMPONENTS 
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Gearbox Cross Section 

1. Power Input Shaft 
2. Power Output Shaft To 

Air Compressor 
3. Rubber Bushings In 

Flexible Coupling 
4. Roller Bearings 
6. Ball Bearing 
7. Generator Rotor Coupling 

Disc 
8. Flywheel 
9. Speed Increasing Gears 

10. Oil Pan/Sump 
11. Generator Housing 

Coupling 
12. Power Output Shaft 

To Generator 

23868 
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Bearbox and Alternator 
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both because of the urgency of the 
situation and the inherent proper­
ties of synthetic lubricants which 
give them excellent low tempera­
ture flow properties, facilitating 
low-temperature start-up lubrica­
tion and excellent high tempera­
ture oxidation characteristics, pro­
viding extended life under high 
temperature operating conditions. 
The good low t emperature flow 
properties of the chosen synthetic 
lubricant are indicated by its -40 ° 
F. pour point in comparison to the 
+ 15° F. pour point for the mineral 
oil. 

Based on the lubricant viscosity 
properties recommended by the 
equipment manufacturer, the syn­
thetic oil was felt to provide ac­
ceptable viscosities for bearing 
lubrication at both idle and at 
maximum speed, where oil temper­
ature can exceed 200° F. 

The properties of the original oil 
and the synthetic oil are shown in 
the following table: 

Characteristic 
Gravity, API 

Original Oil 
29 

Synthetic Oil 
34.4 

Specific Gravity, 60/60° F 
Pour Point , °F , max. 
Flash Point, oF, min. 
Viscosity 
eSt at 40° C 
eSt at 100° c 
SUS at 100° F 
SUS at 210° F 
Viscosity Index 
Color, ASTM 

Because of prolonged operation 
in various climates where oil tem­
peratures frequently exceeded 200° 

.881 
15 

470 

112-122 
12.65 

588-630 
69 
95 

4 max. 

.853 
-40 • 
500 

365-405 
38.9 

1950-2150 
189 
145 

3.0 

F ., it was decided to use an oil 
cooler to insure adequate service 
life. A cooler was installed with a 
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circulating p u rn p using engine 
cooling water as the medium. The 
cooler was added at the same time 
as the switch to a synthetic lubri­
cant was made. 

Operation of the system for two 
years has been satisfactory. Oil 
condition is being monitored by 
the use of laboratory analysis at 
92-day intervals. The most im­
portant findings for these analy­
ses have been the occasional de­
tection of incorrect oils b e i n g 
added to the gearbox. Prompt oil 
changeout, based on viscosity read­
ings, have minimized any problems 
caused by oil mixing. 

Based on experience to date, the 
synthetic oil has shown good re­
sistance to oxidation and excellent 
wear characteristics. No final de­
termination has yet been made for 
establishing a frequency for oil 
change. The current plan is to 
make changes based only on lab­
oratory findings. 

Amtrak is currently using the 
synthetic lubricant in 191 gear­
boxes. Even though the synthetic 
lubricant costs approximately five 
times as much as the original min­
eral base lubricant, the failure 
rate has been reduced significantly, 
proving that the lubricant is cost 
efficient. 

Other Synthetic Oil Uses 
Another railroad reports that it 

has standardized on use of a syn­
thetic lubricant in engine gov­
ernors. The oil used in this appli­
cation has the following properties. 
Gravity, API 34.4 
Pour Point, oF, max. -65 
Flash Point, oF, min. 450 
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Viscosity 
eSt at 40° C 
eSt at 100° C 
SUS at 100° F 
SUS at 210° F 
Viscosity Index 

56-60.8 
10.2 

290-340 
61 

135 
The railroad reports that the use 

of this oil has practically elimina­
ted varnishing and sludge buildup 
in governors, considerably length­
ening their service life. Because 
of the high viscosity index of the 
product, the oil performs well dur­
ing cold weather, particularly dur­
ing engine starting and just as 
well d u r i n g the hot summer 
months. The elimination of var­
nishing is attributed to the prod­
uct's stability under higher tern­
perature conditions. There have 
been no adverse effects noted on 
seal or diaphrarn performance in 
engine governors on this railroad. 

The same oil was also used in a 
stationary air compressor at a 
major shop with good results. The 
compressor was reported running 
loaded about 70% during its duty 
cycle. In four years of working 
under an enclosed high tempera­
ture environment similar to that of 
a locomotive, the compressor has 
not suffered any downtime because 
of mechanical failure. The oil has 
been changed several times. In­
spection of compressor compo­
nents including valves have shown 
them to be in good condition. 

The oil was also tested in a 
passenger locomotive air compres­
sor, but the test was inconclusive 
because of oil mixtures caused by 
the addition of the railroad's stan­
dard oil. 
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Research .•. 
at your service I 
Better braking, improved trackwork and track specialties; 
tougher, longer lasting wheels; improved traction motor 
rebuilding materials ••• all stem from railroad related 
research at our Mahwah, N. J., laboratories. 

Backed by experienced personnel and the 
most advanced equipment for research 
in mechanical, chemical, metallurgical, 
electronic and hydraulic areas, our 
laboratories develop improved products 
and services for better railroading. 
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CORPORATION 
Railroad Products Group, 
VALLEY ROAD, MAHWAH, NEW JERSEY 07430 

BEST WISHES 
From 

JOHN W. MAHON CO. 
(Manufacturers' Representative) 

1495 Warren Road 
Cleveland, Ohio 44107 
Phone: 216/226-0950 
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FUEL & LUBRICANTS 

COMMITTEE 

Six-Year Index 

1983 

Changes in Fuels and Lubricants 
1. Field Test Update of Multi­

grade Oils 
2. Update of Alternate Fuel 

Testing 
3. A Review of Locomotive Fuels 

1982 

Quality Maintenance Thru Fuel 
and Lubricants 

1. Energy Conserving Lube Oils 
2. Alternative Fuels Update 
3. Availability of Medium and 

High Viscosity Index Railroad 
Oils 

4. Journal Box Oil and Aniline 
Point 

5. Traction Motor Gear Lubricant 
Update 

6. Traction Motor Gear Case Seals 

1981 

Problems, Solutions and 
New Techniques In 

Fuel and Lubrication 
1. Effects of Using Alternate 

Fuels on Existing Diesel 
Engines 

2. Update on Cold Weather Pro­
cedures for Fuels 

3. New Techniques in Lube Oil 
Analyses 
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4. Traction Motor Gear Lubrica­
tion 

5. Multi-Viscosity Oils as an Ener­
gy Conservation Technique 

1980 

Fuel and Lubricants -
New Decade 

1. High VI Diesel Engine Oil in 
the Railroad Industry 

2. Assessment of Future Fuel 
Supply and Quality 

1979 

Fuel and Lubricant Innovations 
1. Reclamation of Used Railroad 

Lube Oils 
2. Reclamation of Chromate Water 

and Waste Oil 
3. Effects of Engine Modifications 

on Fuel and Lube Oil 
4. Air Compressor, Governor and 

the New AAR Journal Box Oils 
5. New Spectroscopic Technique 

1978 

Problem Prevention Through 
Lubrication 

1. New Energy Sources- The 
Race of Snails 

2. Lube Oil Consumption Using 
Strontium 88 as a Tracer 

3. Generation 4 Lubricating Oil -
Performance Update 

4. Locomotive Wheel Flange 
Lubricators 

5. Discussion on the Use of Proper 
Lubricants 
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From the beginning ... ~ · 
'lllfJO' has~ alead<nQ suppllet 10 tho -'O'o~ k Poolllw T...:tlon Control tot Loc:omotlvu 
tMlugnout tho--- .Mid no.lng grOoin.... . ~ loc:cmoCNM 10 llwayo opotlla 11 pewit ol maxm.n 
1he oncUity we ore ready ID "*' lho ~ olf1e"' - · by c:cnlllllong wt1oe1 s.lippeQo. rogordless of 
twenty-first speed. weather or ra.l ccndidonl. 
Vapor has progre&Md tromsl4.Vn bNbr)Q ~to a 
w•dc var•cry ot reliable oqu•~. V'epor Relays and ContKtors 
safety and crow comfon · • Known for reliabllrty and quality throughou1tho 

V1por He1tlng and Cooling Equipment 
Scll-conra~nea. root mounteo. ~IVO cab a•r 
cond•hon•ng mproves crew otiiC~ by pr()V)O.ng a cool. 
and sate onwonmont 
Vapor's e!ec!rlc latcod atr hcators •nsurc cons•stont 
tcmpcraruro lovols '" k>comotrvo cob lor crow comlon 

The Vapor Tundra Aolugora!Of 101' locomolrvo uso •s a 
solid-stare system w·tn no triOVlflO Plt1S 

Vapor Speed lncHcator and Speed Controls 
The Vapc:x Mark IV d.g.lal Speed lnd.IC810t tS dO~nod 10 
prCMde lho most accurate and rel1able speed anlormahon 
oowava>lablo 
The Vapor Pace Setter provtdet PfOCt$8 automaliC train 
speed eonlrcl tor loadrng and unloadrng cars on tne move 

uansponahon Industry, now •ncludos a rocenlly addod hno 
ot sohd-stale corwo«!ed M'le delay relays 

The Vapor Train log Recorder 
W1tl recOfd a m1mmum of otght ddforont ovonts oven wtule 
stopped. •nclud•ng tho last 500 mles ollrOYOI eont•nuously 
Recall un.t •s a ponao!o dota analysis mcro-computor 
~Ahdl Wlll f11 10 an otfJCo or a held emrronmcnt and yet can 
elmnatc endless hOuts ~ manoaJ data sc.arYW'IO 

Vapor Corporation, Chk:ago, llllnol1 606U 
Telephone 312/631·9200 
Vapor Canada. Inc, t.4onueaJ. Oucbee: Tolcx 01-2938 
WOf1d'Nidc Vapor lnlomatiOOII T e&ox 724 ·348 
Vapo< a BNnS'MCII C<lmpany 
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TOMORROW'S PRODUCTS TODAY ... VAPOR SERVICE EVERYDAY ~~ 

~ 
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J. F. McDONOUGH 
Chief Mechanica l Officer 
Union Pacific Railroad Co. 

Omaha, Nebraska 
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R. P. NEELEY 
General Mech. Supt.-Locomotive 

Union Pacific Railroad Co. 
Omaha. Nebraska 

LMOA wishes to express its thanks to Union Pacific Railroad 

for again hosting Pre-convention Presentation in Omaha. 

Our Diesel Material Control Committee's presentation was 

well received in what we trust was a mutually beneficial ex­

perience. 

Our thanks aga in to Messrs. J. F. McDonough and J. P. Neeley 

and others responsible for and participating in this activity. 
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PERSONAL HISTORY 

FRANCIS A. BLUNDON 
Born in Lincoln, Nebraska on 

April 22, 1929. He attended public 
schools, the University of Ne­
braska, and Lincoln School of Com­
merce, all in Lincoln, Nebraska. 

He was employed by the Chi­
cago, Burlington and Quincy Rail­
road Company on September 24, 
1951, in the Material Department 
at their Havelock Shops in Lincoln, 
Nebraska. He worked on various 
jobs until being promoted to Chief 
Clerk in Chicago on February 1, 
1965. He held several managerial 
positions in Chicago until he was 
appointed Assistant District Mana­
ger Material on March 1, 1970, 
when the Chicago, Burlington and 
Quincy Railroad Company became 
part of Burlington Northern, Inc. 
He was appointed Material Mana­
ger at Havre, Montana on Feb­
ruary 1, 1971, Regional Manager 
Material at St. Paul, Minnesota on 
March 1, 1974, and Director Ma­
terial, Twin Cities Region, on Jan­
uary 1, 1984, the position he now 
. holds. 

Fran is married to the former 
Laurie Ann Pike of Lincoln, Ne­
braska. They have one daughter 
ahd two I o v e I y grandchildren. 
He enjoys gardening, golf, hunt­
ing, fishing and most spectator 
sports. 

MATERIAL CONTROL 
IN A 

CHANGING ENVIRONMENT 
Introduction 

The theme of the 1984 Diesel 
Material Control Committee paper 
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is "Material Control in a Changing 
Environment." Some new ideas and 
technology are being developed and 
implemented which, when in place, 
will be helpful in our efforts to 
provide maintenance material on a 
timely basis at the lowest possible 
cost. Mechanical and Material De­
partment officers should be inter­
ested in these new concepts because 
their successful implementation 
will affect budgets and ultimately 
the "bottom line" in a very favor­
able manner. 

The papers presented by this 
committee are intended to create 
interest in these new concepts and 
generate some activity that will re­
sult in improved productivity and 
reduced maintenance costs. The 
papers to be presented are: 

1. Bar Coding of Material. 

2. Forecasting Material Require­
ments. 

3. a. Fuel Security-Are You 
Getting What You Pay 
For? 

b. Fuel Oil is Expensive . 

4. Pros and Cons of Material 
Purchasing Contracts. 
(Single Source-Just In Time 
Inventory) 

I. 

THE NEW LANGUAGE OF 
BAR CODES 

Introduction 

You can hear the sound of elec­
tronic beeping in almost any gro­
cery store these days. Each of the 
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beeps is the modern sound equiva­
lent of what the supermarket used 
to do before technology came to 
the check-out line: Punch the keys 
on a cash register. The beeping 
sound is a bar-code reader which 
is faster and more efficient than 
punching a half dozen keys on a 
cash register and does it without 
making a mistake. Now the clerk 
grabs the item and passes it over 
the bar code reader and puts i t in 
a bag-all in one motion. 

Application of Bar Code Systems 
Newly developed bar-code sys­

tems can provide massive produc­
tivity leverage for many companies 
and opportunities abound through­
out all industries to apply bar code 
systems. For inventory control, 
warehousing, production contro l , 
and labeling, bar code systems are 
now being installed to replace man­
ual tracking systems and computer 
punched card systems. The reasons 
f or this transformation are s imple : 
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Entering data by hand is time con­
suming and error prone, while the 
use of bar codes speeds up the col­
lection of data and improves the 
accuracy of input. 

General E lectric uses bar code 
systems to track and record the 
f low of components through many 
stages of the manufacturing pro­
cess. In addition, bar code systems 
have been installed in its parts dis­
tribution center at E rie. 

Following is an update on t he 
use of bar code systems at General 
E lectric's Parts Distribution Cen­
ter in Erie, Pennsylvania. We a lso 
r eview future applications for bar 
code systems and make sugges­
tions and recommendations for the 
use of bar coding among United 
States railroads. 

GE Distribut ion Center 
Beginning in 1980, General Elec­

tr ic init iated a project to modern­
ize its Pa r ts Distribution Center at 

Parts Center 
Modernization Project 

General Electric Erie Parts Distribution Center 
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Erie. Built in 1971, the 150,000 
sq. ft. facility is responsible for 
receiving, packaging, storing, and 
shipping 190,000 line items annual­
ly. With sales and volume growth, 
the parts warehouse overflowed 
into off-site warehousing which 
brought with it all of the usual 
problems of coordination, picking 
productivity, and shipping from and 
between multiple locations. Also, 
with increasing throughput, ma­
terial flow through the warehouse 
was slowing down. Under the ex­
isting procedures, material flow 
was accounted for by means of 
manual checking material when re­
ceived and when shipped from each 
process station. When computer 
card decks were used, this flow 
could be very slow due to cards 
being turned in late, errors in 
count, and further delays in batch 
processing of computer card rec­
ords. 
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Warehouse Modernization Project 
To help solve these problems, the 

locomotive division called in GE's 
Corporate Consulting Services Op­
eration for assistance. With their 
help, a self-appraisal was con­
ducted; a program evolved to in­
troduce contemporary rna terials 
handling and storage systems as 
well as a new warehouse computer 
system utilizing bar coded input 
from several key material handling 
locations within the distribution 
center. The new automated storage 
and handling equipment is con­
trolled by a dedicated warehouse 
computer system. The computer, 
a Honeywell DPS-6 mini-computer, 
receives input from thirteen bar 
code readers located at key stra­
tegic locations throughout the 
warehouse. 

The material flow through the 
warehouse can be described as two 
separate processing cycles: 

Warehouse Processing Cycles 

RECEIVE • STORE 

~ . 
i 

IIIIWJIJDID c 41D71441Xl fiJj 03126184 A 

·- • l.CCN 
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• Receive-Store 
• Accumulate-Ship 

U n d e r the "Receive-Store" 
cycle, material may be routed 
through one or several activities 
after receipt, inspection, develop­
ment packaging, bulk staging, light 
pack, heavy pack, and stockkeep­
ing. With bar code tags assigned 
at receipt, material is scanned as 
it passes through each activity and 
the computer updated with the cur­
rent status of each part. 

The second processing cycle is 
"Accumulate-Ship" and is the 
order servicing cycle. The com­
puter makes a match of current 
orders against inventory and issues 
picking instructions to the ware­
house ·in the form of sequenced 
pick tickets. The "pick" is then 
recorded as it passes through the 
dispatch area and read by a bar 
code scanner. Thus, as material 
flows from receiving to storage to 
dispatch, each operation is "read" 
by bar code scanners and the com­
puter inventory balanced and order 
status updated instantaneously. 

The objective of the bar code sys­
tem is to maximize the effective­
ness and efficiency of the day-to­
day warehouse operation. With up-

MaterlaJ Flow Through 
Processing Functions 
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to-the-second information of the 
status of each part in the ware­
house, the computer tracks back­
ordered material for receipt and 
prompt shipment, sequences the 
picking and storing activities to 
optimize employee productivity, 
and traces the flow of material 
through the warehouse. The com­
puter also maintains the location 
and stock status of each part 
stored in the warehouse. Finally, 
the computer maximizes the utili­
zation of storage space by allowing 
for random storage of parts in any 
open location. 

Results of Modernization Project 
Results of the modernization 

program are impressive. Com­
pleted in 1983, several significant 
gains have been realized: 

* Virtually all shipments are now 
processed through the ware­
house in less than 24 hours. 
Previously, war'ehouse ship­
ments were processed in an 
average of 2.5 days. 

* Productivity increased by 50%. 
*Off-Site storage completely 

eliminated, with 10% greater 
utilization of floor space and 
30% increase in cubic storage 
capacity. 

Moclerlzatlon Program Results 

IIII,IJ!!!!!lll,I)ID 

• 98% OF SHIPMENTS PROCESSED IN LESS 
THAN 24 HOURS 

• PRODUCTIVITY INCREASED BY 50% 

• 10% GREATER UTILIZATION OF FLOOR 
SPACE 

• 300% INCREASE IN CUBIC STORAGE 
CAPACITY 
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The Future 
There are more than 50 different 

bar codes in use today. The gro­
cery clerk was no doubt using the 
"UPC," (Universal Product Code), 
found on all consumer products. 
The U.S. Department of Defense 
requires that all of its suppliers 
affix a different bar code known 
as "3 of 9." The name 3 of 9 comes 
from the fact that each character 
is represented by a combination of 
nine bars and spaces, three must 
be wide. So the code must be 3 of 
9 or the scanner will not read it. 
GE Parts Distribution Center uses 
a new code known as "Code 128." 
This code was selected because it 
has the advantage of "compressi­
bility," (as a result of its narrower 
bars and spaces, more information 
can be coded in the same space). 
It is also self-verifying and it can 
accomodate both upper and lower 
case characters. 

Scanning equipment used by GE 
in its warehouse can read both 
code 128 and code 3 of 9. In addi­
tion, the computer and bar code 
printing equipment has the capa­
bility of printing most codes in use 
today. 

Future plans for the use of bar 
code systems include having all 
vendors fix bar code labeling to 
shipments so that receipts can be 
scanned on the receiving dock, 
further expediting the flow of ma­
terial through the distribution 
center. 

Bar codes will also be assigned 
to customer shipments. Customer 
purchase order identification, requi-
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sition number, part class and item 
number, can be provided via bar 
codes. In fact, most any type of 
information, in any one of a num­
ber of different codes can be sup­
plied with each shipment. 

In summary, bar codes are now 
being used to track parts within 
manufacturing facilities, to trace 
critical parts, and for the storage 
and retrieval of finished products. 
Bar code systems also extend into 
order departments, shipping rooms 
and receiving docks. The data col­
lected by scanners are used to up­
date order status and generate 
shipping documents and labels. In 
the near future, they will be used 
to cube the truckloads and assign 
trucks and shipping dates. The list 
goes on; it seems to grow each 
month. 

Bar Codes on the Railroads 
With ACI, (Automatic Car Iden­

tification), Railroads were early 
users of bar code type reading 
technology. While the railroads 
have long recognized the potential 
savings of this technology in car 
identification and tracking, the 
sensitivity of equipment to mis­
read dirty codes on dirty boxcars, 
together with the inability of the 
railroad to "recycle" the car to be 
read again, caused the railroads to 
abandon early ACI systems. Pres­
ent day bar code equipment avoids 
the problems of the early ACI 
systems. For one thing, industrial 
bar code scanners operate in 
cleaner, more easily controlled en­
vironments. And the equipment is 
far more accurate. The error rate 
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Future Bar Code Applications 

llllllllllllliUD 
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• SHIPPING NOTICES 

• PURCHASE ORDERS 

• CATALOG NUMBERS 

• PART CLASS AND ITEM NUMBERS 

• REQUISITION NUMBERS 

Why Use Bar Codes? 
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• TRACKS BACK ORDERED MATERIALS 

• SEQUENCES PICKING AND STORING 

• TRACES FLOW OF MATERIAL 

• MAINTAINS LOCATION 

• MAINTAINS STOCK STATUS 

• MAXIMIZES USE OF STORAGE SPACE 

for the "3 of 9" and "128" bar code 
has been tested at one error in 
every three million characters. This 
level of accuracy is just not achiev­
able from people. In order to equal 
it, a stockman would have to read 
and record a 15-character identifi­
cation label on 200,000 parts with­
out making more than one error. 

Opportunities abound within rail­
road facilities for applications of 
bar code tracking technology. Con­
sider, for instance, that within the 
locomotive maintenance fa c i 1 i ty, 
tracking and accounting for parts 
material can be a slow and labor 
intensive job, burdened with neces­
sary paperwork. Needed material 
can be delivered at the receiving 
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dock but is not usable until prop­
erly checked-in and recorded. After 
receipt, material can seemingly be 
lost, only to show up at a later date 
in another location. Accuracy can 
be improved. A high percentage of 
a railroad's "overages and short­
ages" and material losses is trace­
able to errors of receiving ship­
ments. Paperwork and its cost 
can be reduced, accounting pro­
cedures streamlined, and error 
rates substantially reduced through 
the use of comprehensive bar code 
recognition systems. 

Two other related benefits re­
sulting from the installation of bar 
code systems in the railroad main­
tenance facility; it provides an ac­
curate track of material for the 
proper assignment of material costs 
to the using department; and, be­
cause an accurate inventory record 
is always available, the annual one 

LESS THAN 
ONE ERROR IN EVERY 

3 MILLION CHARACTERS 

IIIII II 11111111111101111 
1005550003 

Additional Benefits of 
Bar-Coding For Railroad 
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• ACCURATE MATERIAL COST ACCOUNTING 

• EUMINATES PHYSICAL INVENTORY 
SHUTDOWN 
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week "blackout" for the taking of 
physical inventory can be avoided. 

Conclusion 
Within the past year, many new 

words have become part of the 
colorful language of railroading. 
New buzz words, such as: robotics, 
solid state, micro-computers, to 
name a few, together with a whole 
family of "computer-aided" acro­
nyms such as, CAD, CAM, CATS, 
CAP are now in everyday use. To 
this list of new terms should now 
be added, "bar codes." Bar code 
is not only a new term, but also 
a language to itself, a spoken lan­
guage that sounds like this . . . 
Beep ... Beep! 

II. 
FORECASTING MATERIAL 

REQUIREMENTS 
Recently one of the railroad 

suppliers sent crystal balls to its 
railroad customers as a reminder 
and way of getting them thinking 
about their future needs. Actually, 
railroads today do not have to de­
pend on crystal balls and guess­
work to project their needs. The 
development of extensive computer 
programs and use of other elec­
tronic aids have taken the guess­
work out of forecasting material 
needs. 

Departmental Planning 
The first step in forecasting ma­

terial needs is for the railroads to 
determine the condition in which 
they want to maintain their loco­
motive fleet and estimate their 
power requirements. 
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Power requirements are arrived 
at by different railroads by various 
methods. Usually the locomotive 
fleet is broken down by two or 
three groups which are intended 
for a specific operation such as 
transcontinental or general freight 
or may be further broken down to 
TOFC or coal train use, for exam­
ple. Generally traffic projections 
furnished by market research will 
give an estimate of ton miles ex­
pected. The total horsepower re­
quired for each group is· then 
adjusted with availability or not 
used ratios, as well as bad order, 
or out of service ratios. 

After appropriate adjustments 
to horsepower are m a d e , then 
horsepower is calculated to handle 
the projected gross ton miles of 
traffic. 

Usually, a joint decision is then 
made by a number of people to 
determine the locomotives which 
should be retired, generally be­
cause of age and availability, as 
well as requirements of new power 
to achieve the horsepower required 
to handle the projected gross ton 
miles of freight traffic. 

One major railroad feels very 
strongly about remanufacture of 
locomotives as a way of upgrading 
and maintaining the locomotive 
fleet. 

The classified repairs of locomo­
tives are usually based on the 
mileage accumulated by the loco­
motive and/or the number of years 
since the last overhaul or classi­
fied repair. This span of time or 
mileage may vary considerably de­
pending upon the type of service 
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send us this 
worn-out liner 

and see 
how. easy it is 
tomcrease • energy savmgs. 

fn today's tough economy, 
where maximu m energy 
efficiency is demanded , 
Teledyne comes through. 
By taking you r 
worn-o ut liners and 
refurbishing them 
with the Telepla terM 
process, Teledyne 

gives you liners that are 
better than new fo r only a 
fract ion of the cost. The 
TeleplaterM process re-

duces break-in time 
and lube oil con­
su~ption i~ diesel 
engmes, sa vmg you 
money and energy. 

r--- -· ·----,. I can or write for FREE BROCHURE I 
Na me Title -----

1 Company J I 
I Add ress · . :[ I 

City, State . 1 Zip 

L-----~-----.1 
_., .. TELEDYNE METAL FINISHERS 

1725 East 27th Street, Cleveland, Ohio 44114. P hone: {216) 696-0511. 
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in which the locomotive is opera­
ting. One criterion used is six 
years or 600,000 miles in most 
cases of major engine work. 

At every other major overhaul, 
or· 1,200,000 miles, the locomotive 
would receive a complete rewire 
and other major components in­
cluding trucks completely refur­
bished. 

Procurement of Forecasted 
Materials in Railroad Inventory 

After the using department has 
determined the level of power need­
ed and means of achieving this 
goal through remanufacture, clas­
sified repairs or purchase of new 
locomotives, it then becomes the 
responsibility of the railroad pur­
chasing and materials department 
to procure the necessary material 
and make it available to the using 
departments when and where it is 
needed. 

To achieve this goal, it is neces · 
sary to determine availability or 
lead time on the thousands of stock 
items maintained by the railroads, 
and order accordingly. 

The methods of defining this lead 
time differ from railroad to rail­
road. As an example, a recent sur­
vey shows: 

RAILROAD "A" - Lead time is 
computed as the period between 
the date the request is initiated 
in the field (material depart­
ment) and the date the material 
is received at that location, com­
puted using known factors in 
internal processing and informa­
tion received from vendors. 
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RAILROAD "B"- Lead time is 
computed as the length of time 
from the date of the purchase 
order to the date of the first re­
ceipt, computed using known 
factors in internal processing. 

RAILROAD "C"- Lead time is 
computed as from the time the 
purchase order is placed until 
material is received plus seven 
days. 

As you can see from the above 
definitions, computation of lead 
time differs among the railroads. 
To convert this into actual days, 
listed below are ten common items 
for railroad repair showing the 
variance of days among the three 
railroads. 

Lead Time Days 
Railroad 

Description UA" uan ucn 

Bearing No. 8136114 
Connecting Rod, 
Lower ---------- 30 20 26 

Bearing No. 9526108 
Traction Motor 
Support --------- 30 13 16 

Bearing No. 8354118 
Connecting Rod, 
Upper ---------- 30 20 25 

Brush No. 9322058 
Traction Motor _ _ 30 15 27 

Cartridge No. 8402068 
Air Compressor _ _ 30 20 18 

Case 9540306 
Traction Motor Gear, 
Lower Half _ _ _ _ _ 30 25 19 

Holder No. 8331061 
Brush ---------- 30 15 25 

Liner No. 9324108 
Pedestal -------- 30 20 20 

Ring Set No. 9316112 
Piston ---------- 80 30 17 
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At Conrail it takes 
a little less than 
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an ounce of prevention 
to protect a whole engine. 

All It to kes Is a capful of oil. a Baird 
Spectrometer and a few seconds on-line 
with the system-shored computer to 
determine whether problems may 
develop In vital engine components. 
Through oil and trend analysis. the 
operator knows If there Is wear. which 
ports are Involved. and the potential for 
damage. More Importantly. he knows 
almost Immediately. sa that corrective 
action can be taken before the locomo­
tive leaves the yard. 

The Baird Instrument gives reliable 
dolo fast. Five Instruments In the system 
give Conrail locomotives a monthly 
checkup w11h clear and early warning of 
potential failure. and the prescription for 
remedy In plain English. Conrail is one of 

.. ~ 
I 

COnroll's Don Reh runs Bolrd Spectromele< englno 
weor tests on lhe SelloiX. N Y. lOCi •IV. one olrne 
syslem's five In-yard lobo<otones 

the ten major North American railroads 
using Baird oil a nalysis spectrometers to 
detect wear. 

Compact, Inexpensive. easy-to-use. reli-
able, rugged . the Baird Spectrometer 
is good preventive medicine for oil· 
wetted machinery headaches. 

BJ\IRD 
Bo•d Capororron (Fonner1y BAillO-ATOMIC) 
SpeciTochemiCOI Ploduell Division 
125 Mddesex !pic 8ed101d. MA 01730 
let (617) 276-0094 Telel<' 923491 
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As the lead time developed is 
used in the computation of the 
amount of inventory that a rail­
road maintains and thus affects 
the value of the inventory, it is 
important to reduce this lead time 
as much as possible, while still 
maintaining the required service 
level. 

Some of the ways that are used 
by railroads to reduce this lead 
time: 

1. Transmission of orders from 
field store locations to central 
purchasing via CRT (Cathode 
Ray Tube). 

2. Informing vendors regarding 
usage of material and estima­
ting quantities of year's need 
in order that vendors may sche­
dule production. 

3. Use of local vendors and ven­
dors with warehouse facilities 
near the railroad mechanical fa­
cilities. 

4. Issue of scheduled orders to 
vendors covering year's need, 
showing shipping dates. 

5. U s e of computer generated 
automated purchase orders. 

6. Extensive repair of components 
in the railroad shops. 

7. Direct telephone order from the 
railroad into the vendor's com­
puter. 

In addition to the railroad's re­
sponsibility to advise the vendor of 
its needs, the vendor also has the 
responsibility to advise the rail­
road when it becomes aware of cir­
cumstances that might increase 
this lead time, such as material 
shortages due to manufacturing 
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problems, quality control, labor 
problems, etc., so that the railroad 
can adjust accordingly. 

Forecasting of Material 
Not In The Railroad Inventory 

Besides the majority of stock 
items, there are always parts that 
are not used very frequently and 
therefore are not stocked. While 
the number of these parts is not 
great, failure to have them can 
cause delays in repair to a loco­
motive. The ability to forecast 
need for this type of item is very 
difficult; therefore it is desireable 
to keep the quantity of non-stock 
items to a minimum. To accomplish 
this, it is necessary to establish a 
purchasing history of the items as 
the need arises. Some of the meth­
ods used in setting up this history 
are: 
1. Make manual file card side 

record of order. 
2. At first request, set up item in 

inventory "as required" and let 
computer capture subsequent 
activity. 

3. Develop a program in the com­
puter to capture non-stock item 
history based on vendor part 
numbers. 

4. Use information furnished by 
vendors, where available, to 
purchase non-stock items. 

Once this history of activity is 
established, based on individual 
company policy in regard to quan­
tity, price of item, and frequency 
of use, the item can be included in 
the inventory and forecast of use 
is readily available. 
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WASTE DIESEL 
ENGINEO\L 

Do your own On·slte reclamation of used diesel engine lubricating oil Is 
now possible ... by treating It with BonaroJ® . This unique and proven 
coagulant separates the harmful contaminates from used diesel engine 
crank case oil without affecting its lubricating properties. Check out our 
conclusive evidence or better yet, ask us to prove our claims on a sample 
from your locomotives. Please call or write to arrange for a demonstration. 

Bonar Zlmmel1< Ltd. 231!0 McDowell Road Burlington, Ontario L7R 4A1 (416) 632·5410 Telex: 061 6605 
Bonor Zlmmal1< Inc. 936 West Fullerton Avenue, Addison, I ll Inola 60101 (312) 628·9188 Tolox: 270 292 

Bonar Zimmark 
A Low & Bonar Company -
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Consideration of obsolete parts 
can also be included in this section. 
Most vendors, as well as railroads, 
keep a close watch on the inven­
tory and when an item is not sold 
or used for a specific time the 
item is classified as obsolete and 
removed from the inventory. 

In some cases a need might de­
velop for this part on the railroad 
and a substitution must be found. 
This process often takes a great 
deal of time and results in holding 
up repair to the locomotive. 

Some steps that can be taken by 
the vendors and railroads to obtain 
this type of material: 
1. Check for substitutes. 
2. Go to other railroads, alternate 

vendors, scrap dealers, and 
firms that remanufacture loco­
motives to see if it is available. 

3. Manufacture or repair in the 
railroad shop. 

4. Use local machine shops who 
can make specialty items. 

5. Rob from locomotives that are 
being held pending retirement 
and disposal. 

In this same connection, some 
vendqrs have a policy of notifying 
their customers whenever an item 
is discontinued and where possible 
furnishing a cross-reference of the 
part number that can be substi­
tuted. This service on the part of 
the vendor is of value to customers 
in that should a need arise, it can 
be handled without delay. 

Alternate Sources of Supply 
Alternate sources of supply to 

the original equipment manufac-

Committee on Diesel Material Control 

turer are thought by some rail­
roads to be advantageous in hold­
ing down lead time, controlling 
prices, and improving the product. 

To develop alternate sources, a 
cross-reference of items and ven­
dors can be used. Some effective 
methods used by railroads in devel­
oping this cross-reference of alter­
nate sources are as follows: 
1. Use the Thomas Register. 
2. Send inquiries to vendors that 

might be interested, giving 
them an opportunity to bid. 

3. Ask for suggestions from all 
field personnel. 

4. Solicitation of business by ven­
dors through personal calls or 
correspondence to the railroad. 

After the alternate part is de­
veloped, some railroads require 
that a sample be furnished by the 
vendor and sent to the using de­
partment. The using department 
will examine the part and, depend­
ing on what the part is and where 
it is used, may require a test either 
in service on a locomotive or by 
analysis in a test laboratory. Based 
upon its findings, the using depart­
ment will approve or disapprove 
the part. If approved, the alter­
nate vendor name and part refer­
ence is included in the railroad 
inventory records and purchases 
made on the basis of price and 
availability. 

To summarize, accurate forecast­
ing of material requires close com­
munication on the railroad between 
the using departments; to first de­
termine their needs, then with the 
Purchasing and Materials Depart-
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NEW YORK 
AIR BRAKE 

A UNIT O F G E NERA L. SIGNAL 

Our specialty 
is giving railroad 
people a brake. 
Today , NYAB is giving American rail road 
people " a better brake". Actually , better 
total technology in all kinds of rai lroad 
brake equipment systems and controls 
is more like it. And that ' s the kind of . 
quality service and expertise 
New York Air Brake has been 
providing since the days 
of the " Iron Horse". 

For the whole story , write 
New York Ai r Brake Company , 
A Unit of General Signal , 
Wa tertown, NY 1360 1. 

MEMBER 

Rl!l ....... .I 
~•oo•• •• ..... ,,. .. ,, 
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ment to purchase the material and 
make it available when needed. 

Communication from the rail­
roads to the suppliers is required 
to keep the latter advised of needs 
so that orders can be promptly 
filled. When advance notice is given 
the supplier, he then has a respon­
sibility to ship the material as spe­
cified by the railroad. 

The ordering of non-stock items 
should be kept to a minimum by 
developing purchase history. Also 
important are communication be­
tween suppliers and railroads when 
problem areas arise in procure­
ment; advice by the supplier when­
ever an item is made obsolete, with 
the recommended substitute part 
reference; also when a new prod­
uct is available or an improvement 
made on an existing one, and co­
operation between supplier and 
railroad in the testing of new or 
improved products to determine if 
the railroad specifications and 
needs are being met. 

Ilia. 
FUEL SECURITY 

ARE YOU GETTING WHAT YOU 
PAY FOR? 

Introduction 
Since 1967, fuel costs for Ameri­

can railroads have increased al­
most three times more than all 
other operating costs, including 
wages. Fuel costs alone, within 
that same time period have multi­
plied by more than ten times their 
1967 figure. With a commodity so 
valuable and essential to railroad 
operation, security and control 
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methods of the 1960s are simply 
obsolete. 

Magnitude of the Problem 
In an effort to. determine the 

magnitude of the problem, the Po­
lice and Security section of the 
AAR conducted a survey in April 
1981. Response to the survey was 
limited, but can be considered rep­
resentative of problems being ex­
perienced by the entire industry. 
If that assumption is correct, fuel 
oil theft can be considered as cost­
ly as the problems of journal brass 
and copper wire thefts which have 
plagued our industry for years. 

During 1979, it was discovered 
that one railroad lost more than 
1.7 million gallons of diesel fuel in 
one case alone. The loss of an­
other railroad has been estimated 
at 5% or 7.5 million dollars, of the 
annual fuel delivered by highway 
tank trucks which totals approxi­
mately 150 million gallons a year. 
The same railroad reported that in 
1980, two employees were held re­
sponsible for the theft of over 
$20,000 worth of fuel from one 
location alone. One railroad re­
ported that approximately one and 
a half to two truck loads a week 
were lost over a period of many 
months at an unmetered location 
where an employee failed to follow 
instructions to check every deliv­
ery. A meter was subsequently 
installed and was sabotaged by 
truck drivers to allow the thefts to 
continue. 

One railroad reported that at 
least seven truck loads were lost 
at a metered location where the 
driver was pumping in one side of 
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the meter, through the meter and 
via a valve on the other side of 
the meter back into his truck. 

One railroad reported that at an 
unmetered location a truck driver 
was caught trying to leave the 
yards with 2,000 gallons still on 
his truck. 

One railroad also discovered at 
an unmetered location, that a truck 
driver was stopping off at a filling 
station and dropping off several 
hundred gallons prior to delivering 
the rest to the railroad. 

Sometime ago, a railroad dis­
covered that at one location a 
check valve had been altered, with 
the collusion of an employee, en­
abling one truck driver to pull in 
empty, load his truck from the 
storage tank and still charge the 
railroad for a delivery. 

Responsibility 
The responsibility for the secur­

ity of fuel cannot rest on any one 
department. This responsibility 
must originate within the top lev­
els of management and permeate 
every organizational entity of the 
company. There also is a need for 
increased communication and coop­
eration between railroad companies. 
As fuel security measures become 
more effective, the criminal sub­
culture will improve its technology. 
Fuel thieves will seek opportunities 
from railroads having the weaker 
controls. Communication and coop­
eration can play an important role 
in literally drying up their liveli­
hood. 

In a similar manner, awareness 
of the fuel security methodology 
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must transcend all areas of re­
sponsibility from engineering to 
auditing. Each person with a re­
sponsibility for fuel security and 
control should understand all as­
pects of the total program. 

Methods of Delivery 
Fuel will be delivered from sup­

pliers to using railroads by one 
or more of the three following 
methods: 

Pipelines: Although delivery of 
fuel by pipeline provides the best 
apparent security, that method is 
the least commonly used. 

Railroad Tank Cars: There have 
been instances w h e r e problems 
have been revealed with this meth­
od; for example, one supplier billed 
the railroad according to the sten­
ciled capacity of the car. A loading 
foreman verified that each car was 
filled to capacity by visual obser­
vation during the tank car filling 
process. An investigation revealed 
that the foreman's visual inspec­
tion was consistently short. Even 
when dealing with reputable sup­
pliers, a study of the loading and 
billing procedures should be con­
ducted. 

Tanker Trucks: Although the 
greatest number of problems have 
been discovered in this mode of 
delivery, the majority of suppliers 
and operators are honest and many 
of the mistakes are made without 
criminal intent. 

Facilities and Equipment 
The engineering d e s i g n and 

selection of equipment for the fuel 
receiving storage and distribution 
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facility can play an important role 
in reducing the magnitude of the 
problem. Without proper equip­
ment, it is possible not only to pay 
for fuel which was not delivered, 
but also, as already mentioned, 
some losses have been documented 
where empty fuel trucks, under the 
pretense of m a k i n g deliveries, 
have left railroad property filled 
with fuel from the railroad's stor­
age tanks. 

To rely too heavily on equipment 
alone, however, could be a costly 
mistake. Even the most sophisti­
cated equipment available cannot 
totally prevent the theft of fuel oil. 
A foolproof system, if it actually 
existed, would involve proper plan­
ning, good equipment and adequate 
manpower. 

To discourage irregularities by 
the operators of fuel delivery 
trucks, the driver's options should 
be restricted. Delivery t r u c k s 
should never be allowed to roam 
about railroad property unchal­
lenged. Proper roadways, fencing, 
markings and turn-around areas 
can prevent this. The structures 
enclosing necessary pumps, filters 
and valves should be designed to 
deny access by delivery operators. 
In· areas where locked doors are 
precluded by fire codes, alarms 
should be installed to alert appro­
priate company personnel of un­
authorized entries. The design of 
the structure should be such that 
any connections, valves, or meters 
to which a delivery operator must 
have access are easily available for 
his use in a clear, uncluttered, well 
lighted area. Everything else in the 
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system should be protected from 
his reach. Clear instructions for 
the operator's procedures should 
be posted. A telephone/intercom 
can be helpful in resolving special 
problems that may occur. 

Any equipment to which the de­
livery operator is allowed access 
s h o u 1 d be tamperproof. Meters 
should be protected with cages or 
seals. Check valves should be of 
the type that cannot be manually 
circumvented. Air vents should be 
unblockable. 

Deliveries f r o m gravity - fed 
trucks should be made on level 
ground. For this reason, a level 
concrete slab at the reeciving area 
is most appropriate. 

A wide variety of satisfactory 
equipment is available and the se­
lection of that equipment depends 
on the local circumstances. 

Let us now discuss some of the 
components of a typical installa­
tion and the part they play in fuel 
security. 

The air eliminator is used to vent 
free air or vapor at the meter in­
let. When liquid entering a meter 
contains air or vapor, the meter 
will measure both the liquid and 
the air or vapor, resulting in in­
accuracies. Some air is almost al­
ways present at the beginning and 
end of the tanker unloading pro­
cedure. Without the air eliminator, 
the metering unit could record a 
substantial amount of air. During 
operation, the vent line of the air 
eliminator must remain unob­
structed. By manually blocking 
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We've been responsible for 
supplying superior lubricants 

to the nation's railroads 
for over 1 DO years. 

During the 1800's, Ashland began supplying high-grade valve and cylin­
der oils for railroad locomotives. Over the years, our quality crude oils 
have continued to make excellent greases, lubricants, and oils. 

Now, Ashland/Valvoline offers the largest selection of petroleum and 
chemical products avai lable to today's transportation industry. And we 
have the personal know-how to meet and solve a railroad's petroleum­
related problem. 

Valvoline products are widely accepted by the railroad industry with 
products such as: 

Car Roller-Bearing Greases 
Curve and Flange Greases 
Traction Motor Gear Greases 
Diesel Engine lubricants 

Motor Oils 
Hydraulic Oils 
Car Journal Oils 
Compressor Oils 

When you want products and professional services from a petroleum 
company with a long-term commitment to the railroad industry-give us 
a call . .. 

Valvoline Oil Company ~ 
Ash/ande Commercial Sales Department 

Division of Ashland Oil, Inc. ® 

P. 0. Box 14000 Lexington, KY 40512 Phone: (606) 268-7263 
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the vent line, the air eliminator 
becomes inoperative, thereby allow­
ing the recording of air by the 
metering device. In some installa­
tions, this vented air is used as a 
signal to check the flow of liquid 
in the main flow lines. 

In most systems, however, the 
·air is released to the atmosphere. 
Small amounts of fuel are relieved 
through the vent system. However, 
in a well-designed system, this fuel 
is salvaged in a container for mis­
cellaneous fuel uses. Even the 
salvage container must be vented, 
however, and air vent design should 
prevent manual obstruction of the 
venting system. Again, blocking 
the vent could cause the meter to 
record both air and liquid measure­
ments. 

It should be noted, however, that 
air eliminators have limitations. 
They function effectively to re­
move large "bubbles" of air such 
as those caused by air in the hoses 
during coupling or the drawing of 
air after the tanker has emptied. 
On the other hand, the air elimina­
tor may not help at all in cases 
where tiny bubbles of air have 
been thoroughly mixed with the 
liquid. 

It was recently learned that a 
common practice for tanker opera­
tors is to cause the tanker to ex­
pell a foamy liquid which defeats 
the equipment. 

T a n k e r trailers are normally 
compartmentized with outlets feed­
ing through valves on each com­
partment to a common manifold 
and then to the pump. The process 
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involves the draining of one com­
partment so that it is void of prod­
uct. The pump, which is normally 
powered by the tractor engine, is 
"revved up" to a speed much 
greater than its normal operating 
speed. Then during the transfer 
of the liquid, the operator blends 
air from the empty compartment 
with the product from the other 
compartments. Because of the 
thorough suspension of air in the 
foamy liquid, the foam will pass 
through the air eliminator and the 
meter, where a greatly exaggera­
ted volume reading is indicated. 
The foaming process is easier when 
the viscosity of the liquid is in­
creased by cold weather. 

Both detection and prevention 
of foaming is difficult where de­
liveries are not monitored by 
company personnel. One possible 
solution would be the mandatory 
weighing of all incoming and out­
going delivery trucks. Where this 
is not feasible, spot checks with 
portable scales could provide some 
deterrent to the practice of foam­
ing. 

Where check valves exist in a 
system, their purpose is to prevent 
reverse flow of the fuel. Check 
valves should be tamperproof to 
prevent them from being rendered 
inoperative. An inoperative check 
valve, by allowing reverse flow, 
would make removal of fuel from 
the storage tanks possible. 

The base sediment and water 
monitor is used to detect the flow 
of water into the fuel system. The 
probes are normally installed near 
the inlet of the system. They can 
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Save on filter 
maintenance costs 

with AMER-kleen replaceable filters 
AMER-kleen nonflammable filters are ideal for engine 
intakes. They cost less to use and throw away than 
washing and reoi ling metal filters. With AMER-kleen 
filters, you don't need filter cleaning equipment at al l. 

Air cleaning efficiency is greater than that delivered 
by any panel-type fi lters available for locomotive 
service. AMER-kleen filters are progressive ly ·packed 
for greater dust-holding capacity . 

And because AAF glass-fiber filaments are spun 
cont inuously, and bonded with a heavy-duty adhesive, 
fiber particles cannot be dislodged despite air volume 
and dirt buildup. For additonal information on the most 
practical filter for engine intakes, write Manager, Rail­
road Products, American Air Filter Company, Inc., P. 
0. Box 1100, Louisville , Kentucky 40201. 

m ~:w::r:~o.~ ~i~!~!!~: 
Designed specifically for locomotive service. 

Unique spinning process guaran· 
tees continuous filament fibers 
throughout the pad. · 

Fast, easy installation. Throw away 
, old filler. tuck new one in, close 

grid . . . in seconds. 
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be arranged to sound an alarm, 
shut down a pump, close a solenoid 
valve, or divert the flow when 
water is detected. Without such a 
device, the transfer and metering 
of large amounts of water are 
possible. 

The meter consists of a housing 
in which entering liquid is meas­
ured by volume. This information 
is transmitted mechanically to a 
register where the me as u red 
amount is displayed. In some sys­
tems, this mechanical coupling is 
r o u t e d through a temperature 
compensator. Since the meter unit 
itself is a sealed unit, other than 
protection from tampering, no spe­
cial considerations are needed. The 
unit as a whole, with all the com­
ponents should be protected against 
tampering by adequate seals or by 
an expanded metal cage, or both. 
Without such protection against 
tampering, the meter assembly is 
vulnerable to one or more of sev­
eral acts which would either dis­
able the device or create serious 
inaccuracies. An adjuster, used 
during the calibration of the meter, 
is located on some meters behind 
a faceplate. Manipulation of this 
device could cause a meter to read 
numbers greater than the actual 
amount of fluid passing through it. 
The distance between the compo­
nents of the meter assembly itself 
is critical. The installation of shims 
between the meter and register 
bodies could result in inaccuracies. 
Most exposed bolts on the meter 
assemblies are drilled for sealing 
wires. Policy should dictate that 
these are effectively utilized. 
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A register with large numerals 
provides a visual readout of the 
amount of fuel entering the stor­
age system. This amount is usually 
reset before each load is delivered. 
A second, smaller set of numbers, 
the totalizer, does not reset during 
each fueling cycle, and records a 
cumulative amount instead. These 
totalizer readings can be very use­
ful for adequate accounting con­
trols. 

Although the register provides a 
visual readout during delivery for 
monitoring purposes by company 
employees, one railroad blanked 
out the visible register readings. 
This idea has merit. Not only can 
company employees monitor the in­
put, but this same reading can be 
seen by delivery personnel as well. 
It is conceivable that a delivery 
operator may stop the transfer of 
fuel as soon as the railroad meter 
indicates the supplier's ticket 
amount; or is within a given rail­
road's acceptable tolerance (some 
railroads have established tolerance 
limits within which they will not 
challenge the delivered amount for 
payment purposes). If, for some 
reason, the m e t e r was reading 
short, the railroad would incur a 
loss. 0 v e r a g e s and shortages 
should balance out over a period of 
time making the transactions equit­
able to both the railroad and the 
supplier. Consistently short deliv­
eries, even if only by several gal­
lons, would serve as an advantage 
to the supplier at the railroad's 
expense. 

Additionally, a visible railroad 
input register may provide other 
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WHY fUEL & WATER 
SYSTEM EXPERTS 
SPECifY SNYDER 

Diesel locomotive mechanical and 
enginee r ing experts know that 
DEPENDABLE PERFORMANCE is 
the "bottom line." That's why every 
Snyder innovation is subjected to 
rugged field -testing , before it 's 

offered to the Railroad Industry. 
Snyder equipment is backed by a 
40-year reputat ion for superior 
performance and a comprehen­
sive field-service network that rail­
roaders have come to depend on. 

Diesel Locomotive Automatic Fueling Systems 
Complete Pumping Systems - FUEL & LUBE OILS 

Turn Key Installations Our Specialty 
Fuel & Water Cranes Fuel & Lube Oil Pumps 

Unloading Cranes Hand & Air Barrel Pumps 
Hose & Hose Reels Hi-Pressure Wash' Pumps 
Hose Reel Cabinets Sanitary Water Hydrants 
Hose Reel Columns Meters -Valves - Fittings 

Iron Hand Tool Diesel Water Couplings 

S nyder Engineered Equipment & Service S ince 1939 
Write or Call for Complete Catalog 
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opportunities for dishonest acts. 
In either event, the final reading 
is visible to the operator after com­
pletion of the transfer, upon acti­
vation of the ticket printer. 

A pulser, which is an electronic 
sending unit, may be used to op­
erate devices at a remote loca­
tion such as a remote totalizer or 
p~inter. This offers the advantage 
of being able to monitor inbound 
deliveries from a remote location 
such as the stores department, 
accounting office, or by a fuel con­
trol officer. The mere presence of 
a pulser, even though not connect­
ed, could provide a good psycho­
logical deterrent to irregular 
activities by delivery operators 
merely by providing the chance 
that someone may be monitoring 
their activities. 

A ticket printer, normally above 
the register, provides a means of 
recording metered deliveries. Where 
the ticket printer is operated by 
the tanker delivery operator, ticket 
controls are imperative. It is pos­
sible for operators to possess their 
own ticket printers which would 
enable them to print any gallon 
amount on a ticket to be submitted. 
In most meters, a single handle 
imprints the ticket and resets the 
register at the same time. 

Fuel Delivery Tickets 
Fuel oil users are normally billed 

according to records established by 
the supplier at the time of loading 
of the tanker truck. Without in­
bound meters, it is difficult to veri­
fy that all of the fuel loaded by 
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the supplier into the delivery ve­
hicle was actually delivered to the 
railroad. Where inbound metering 
equipment is available, however, 
the delivery is recorded on a fuel 
delivery ticket of railroad origin. 
Although fuel accounts are nor­
mally paid from supplier's tickets, 
the railroad ticket provides a good 
means of determining proper de­
liveries and serves as an indicator 
that a problem may exist. For a 
tanker truck with a capacity of 
7 000 gallons, a discrepancy of ' . more than 50 gallons IS note-
worthy. One railroad company, 
after maintaining close scrutiny of 
inbound deliveries and keeping ac­
curate records reduced this maxi­
mum allowable discrepancy to a 
much lower figure. It consistantly 
found that with proper attention 
to deliveries, differences between 
supplier and receiving tickets av­
eraged less than eleven gallons. 

For reasons mentioned previous­
ly, delivery tickets should be serial­
ized. Ticket printers are available 
and without proper accountability 
for tickets themselves, drivers could 
submit tickets with the proper com­
parative fuel oil amounts and yet 
deliver only partial loads of fuel. 
Regular totalizer reading could 
check this problem. However, one 
railroad uses a system whereby the 
driver is instructed to call the rail­
road police department for the 
serial number of the ticket he is 
to use. Since deliveries may occur 
at irregular times, a supply of 
tickets is normally available at the 
delivery location. Completed tickets 
are normally attached to a copy of 
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the supplier's ticket, then dropped 
through a slot into a secured box. 
By not aiiowing drivers to browse 
through other delivery tickets, ad­
ditional opportunities for fraud are 
reduced. 

At predetermined intervals the 
amount of fuel in storage tanks 
should be ascertained. For com­
parison purpose, this a m o u n t 
should be converted to net gallons 
readings. 

Electronic Metering Device 
The latest equipment now avail­

able is a microprocessor based con­
trol system designed for continu­
ous on-line, accurate measurement. 
Without the use of batteries, this 
unit has the capability of memory 
retention for up to ten years. 

One of the most significant bene­
fits of the unit is the high degree 
of accuracy obtainable with the 
automatic temperature compensa­
ting feature. The product tempera­
ture is measured every one-half to 
one second for greater accuracy. 
The ticket printer can be installed 
in a remote location and be han­
dled by material department per­
sonnel rather than the truck driver. 
This is another method that can 
insure your company gets what it 
pays for. 

Diesel Fuel Thefts 
Many thefts of diesel fuel have 

been reported and at current fuel 
prices, these thefts can amount to 
substantial losses. A series of 
thefts to one railroad was reported 
at more than one million dollars. 

Committee on Diesel Material Control 

Most thefts of full trailer loads 
have occurred where there were no 
inbound meters for delivery, or 
where those inbound meters were 
circumvented by the foiiowing 
methods: 

1. Bypassing the meter on inbound 
lines using either air, water 
or system deficiency. 

2. Bypassing the meter on delivery 
vehicle. 

Thefts of partial trailer loads 
have been accomplished by: 

1. Shorting delivery. 

2. Pumping from the trailer, 
through the meter, back into 
the trailer. 

3. Clogging the air eliminator 
vent. 

4. Pumping fuel off prior to 
delivery at rail receiving 
facility. 

5. Manipulation of tanker valves 
and pump during transfer to 
create a foamy product. 

Some delivery operators have 
successfully fueled their tractors 
at railroad expense. These thefts 
have been detected primarily among 
owner/operator delivery brokers. 
In general, they have preferred 
the first load of the day and have 
chosen the loading terminal or re­
finery as a location for their crime. 
A variety of techniques and hook­
ups have been reported, but in 
general, the procedure normally in­
volves a connecting line from the 
outbound tractor pump to the cab, 
and then to the saddle tank. In 
this manner, the saddle tanks can 



Committee on Diesel Material Control 

be filled while pumping off the 
product. Other techniques have 
i n v o I v e d separate electric fuel 
pumps fed from lines connected to 
the tanker trailer. 

Direct Fueling of Locomotives 
By Vendors 

Relatively good control during 
receiving, storing and dispensing 
is possible at a permanent fueling 
installation. When it is necessary 
to fuel locomotives by pumping di­
rectly from a vendor'~ fuel truck 
into the locomotive, procedures and 
controls must change to compen­
sate for the inherent weaknesses of 
such a system. One major weak­
ness of the direct locomotive fuel­
ing process is the absence in the 
industry of accurate locomotive 
fuel gauges. 

The first control factor should 
be the elimination of as many of 
these direct fueling operations as 
possible. This can be accomplished 
through a detailed analysis of di­
rect fueling operations and sites, 
and t h e n reducing the number 
through scheduling and consolida­
tion. For those direct fueling oper­
ations which remain, railroads have 
taken different approaches. Since 
a major part of the relations with 
vendors may depend on trust, some 
companies d e p e n d on extensive 
background investigations of the 
s e I e c t e d vendors. Information 
which is a matter of record about 
questionable v e n d o r s could be 
shared among railroads in a given 
area. Before controls are developed 
and implemented, however, a good 
identification should be developed. 
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One company has developed an 
audit program which is printed in 
its entirety below: 

'Audit Programs Directing 
Fueling of Locomotive by 
Vendors' Objective 
1. To determine those procedures 

in effect at each location and 
evaluate those controls that 
help insure the company re­
ceives what it pays for. 

2. To compile data from all loca­
tions as an aid in developing 
uniform procedures and con­
trols applicable to all direct 
fueling locations. 

Procedures 
1. Visit the assigned location 

where direct fueling occurs. 
2. Determine those company em­

ployees who approve vendor de­
livery tickets and invoices. 

3. Determine those procedures fol­
lowed by the vendor or his 
driver by (a) observation of 
fueling that occurs during your 
visit and/or (b) discussion with 
company personnel and/or (c) 
discussion with vendor person­
nel. 

4. Determine those procedures fol­
lowed by company employees to 
insure that fuel as indicated 
on vendor delivery ticket and/ or 
invoices is actually delivered to 
a locomotive. 

5. Audit delivery tickets and/or 
invoices by use of Mechanical 
and/or Transportation records 
to determine if the Iocomo­
tive(s) shown on the tickets 
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were at the location on the date 
and time shown on the delivery 
ticket and therefore could have 
been fueled. Note and attempt 
to resolve any discrepancy. 

6. Discuss the fueling operation 
with local company employees 
to determine if there are sus­
picions or rumors that might 
indicate the possibility of fraud. 

7. Provide your evaluation of the 
adequacy of the present pro­
cedures and controls along with 
any recommendations you feel 
are needed to improve the ad­
equacy of controls. 

8. Provide answers to the follow­
ing specific questions in sepa­
rate report: 

1) Who were your primary con­
tacts during your visit? 

2) Do vendor's trucks have 
meters? Are they used? 

3) Do any company employees 
observe the actual fueling? 
How often? 

4) Does any company employee 
check the truck upon arrival 
to begin fueling to insure 
that a new ticket is inserted 
in the meter and imprinted 
with zeroes as a beginning 
meter reading? 

5) Does any company employee 
observe fueling sufficiently 
to determine if the truck 
leaves company property be­
fore fueling is completed ? 
If it does, does anyone ob­
serve to insure that delivery 
tickets are removed from 
meters after the reading is 
imprinted? 
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In other words, do drivers 
ride the tickets by leaving 
them in the meter when 
leaving company property to 
refill the truck or for any 
other reason, then return to 
resume fueling? This prac­
tice permits the potential 
for dropping off fuel en­
route without detection as 
no interim meter readings 
are imprinted and the com­
pany could pay for all fuel 
from start to finish. 

6) Do vendor's drivers turn 
tickets in for signing by 
company employees prompt­
ly upon completion of fuel­
ing? 

7) Is fueling done at hours 
when no company employees 
are on duty in the vicinity 
of the fueling operator? If 
so, when? Is it necessary, 
and why? 

8) How does the company em­
ployee who signs the deliv­
ery ticket know that the 
locomotive was a c t u a 11 y 
fueled ? How does he know 
how much fuel was actually 
delivered? 

9. Does the company tell the 
vendor what specific locomo­
tives to fuel, or does the 
vendor routinely come and fuel 
any locomotives on hand that 
need fuel without being so di­
rected? 

10. Are you aware of any local 
company employees that have 
connections with or ownership 
in the vendor's business? 
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11. Were there any suspicions 
voiced by anyone regarding 
possible fraud? 

12. Do we rely primarily on the 
honesty of the vendor and his 
drivers or do we really have 
controls to insure that we are 
not being "ripped off"? 

13. Does the vendor submit tick­
ets/invoices to local company 
employees for approval and 
forwarding to Purchasing De­
partment or Accounts Payable 
for processing for payment, or 
does the vendor send the in­
voice directly to headquarters? 

14. If the vendor submits billing 
to headquarters, does anyone 
in the company match this 
billing against company rec­
ords to insure that fake tick­
ets/invoices are not submitted? 

This report may contain suffi­
cient information by which you 
can compare and evaluate your 
company's fuel oil security meth­
ods, but by no means is this report 
considered to be the last word in 
fuel security. As controls are tight­
ened, thieves will become more in­
novative. So, everyone connected 
with the handling of diesel fuel 
must continue to search for better 
ways of getting what you pay for. 

II lb. 
"FUEL OIL'S EXPENSIVE" 

The importance of fuel conserva­
tion has been dwelled on. No one 
should doubt its significance. At 
Amtrak, we realized large sums of 
money could be saved through 
proper and effective fueling meth­
ods. 
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Amtrak, 16th Street Chicago, 
presently employs the Rusco-Elec­
tronic Fuel Monitoring System, 
definitely the state of art in fuel 
control. 

Card 
The system starts with the card. 

Any interactions on the fuel sys­
tem are transmitted to the heart 
of the computer system which is 
the Micro Access Controller (MAC 
530). The controller will be dis­
cussed in greater depth after the 
outlying components are under­
stood. The card, the size of a credit 
card, is magnetically encoded on 
an internally laminated core. The 
card's security is protected to in­
sure against duplication even if a 
commercial encoder is available 
and published manufacturer in­
structions are at hand. 

All dispensing authorization in­
formation is programmed in the 
controller instead of depending on 
information previously encoded on 
issued cards. This permits chang­
ing authorized status, fueling limi­
tations, cost analysis, etc., without 
the need t6 retrieve the old card, 
encode and issue a new card, which 
is required with systems using the 
holarith or magnetic strip card. 
The "Ruscards" are encoded with 
binary coded bits in a scrambled 
pattern as a unique identification 
code. There are two series of num­
bers encoded within each "Ruscard," 
a system code and a sequentially 
encoded number. The combination 
of the system code and ID number 
is unique and no other single card 
with that combination shall be 
manufactured. 
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COBRA brake shoes and grade 
crossing surface materials have a 
lot more in common than their bold 
red color. Both offer economy and 

proven performance backed up by 
a sales and service network you can 
depend on for expert advice and 
quick response. 

COBRA brake shoes are made 
from a composition material that can 
last up to four to five times longer 
than metal shoes. They can increase 
the life expectancy of car wheels 
up to double that with metal shoes. 

COBRA grade crossing surface 
materials offer similar performance 
benefits. Light-weight high density 
polyethylene COBRA sections 
are palletized. pre-cut and 
pre-drilled to bolt directly to properly 

a crew of six installed a single 42' 
track crossing in just four hours. 
Once installed, they are highly resist­
ant to abrasion, moisture, solvents, 

road salts, shock and 
wear. 

The next time you 
need brake shoes or 
grade crossing surface 
materials, you should 
see red. COBRA red. 

For more informa­
tion, write: 

Railroad Friction Products Corpora­
tion. Wilmerding, PA 15148. 
In Canada. Cobra Friction Products 
Ltd., P.O. Box 2050, Hamilton, 
Ontario LBN 3T5. 

spaced crossties for speedy instal-c. ® 
lallon. lnanactuallnstallatlon. e} 
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Each vendor is issued a "Rus­
card" specifically programmed with 
driver's name, company and essen­
tial ID n u m b e r , if necessary. 
Should the driver change or require 
new cards, the original card may 
be canceled from the system and 
made immediately invalid. 

No fuel delivery count or fuel 
dispensing can be accomplished 
without first inserting the appro­
priately programmed card at the 
APT (Automated Petroleum Ter­
minal). 

Automated Petroleum 
Terminal- Delivery 

The driver will insert his card 
into the APT and may key in 
various data, such as job ticket 
number, at the delivery site. Fuel 
is then pumped from the truck to 
Amtrak storage. 

A pulser attached to the flow 
meter will transmit to the system 
printer the nearest gallon of de­
livery after the water and air have 
been eliminated. An FDM module 
will simultaneously m·easure the 
water separated from the delivery. 
This information is recorded on the 
printer. 

Printer- The System 
Activity Logger 

SAL 510 provides a hard copy 
event recording in clear text. The 
logger (printer) serves as an out­
put device for the controller (MAC 
530) and will record system access 
events (transactions) consisting of 
transaction code, card holder ID, 
status level, reader location code 
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and time (day of year, day of week 
and time of day). Alarms, includ­
ing "equipment tamper" and "in­
valid card entry'' are highlighted 
by specific descriptive definitions 
and a series of asterisks for fast 
identification. In addition, an alarm 
is sounded at the controller (MAC 
530). 

Automated Petroleum Terminal­
Dispensing 

The APT 500 gathers data and 
processes through the MAC 530. 
This information can be stored on 
an optional diskette, magnetic tape 
or printer. The dispensing unit 
functions in much the same fashion 
as the delivery APT. The APT is 
a self-prompting unit and will 
guide the user through each step. 
A t y p i c a 1 one-card transaction 
would proceed as follows: 

A) The "insert card" light will al­
ready be on if unit is ready. 
The operator will select hoses 
#1-6 and push "SEND" key. 
If selected hose is in use, "Hose 
in Use" light stays on. This 
process is repeated until an 
available hose is selected. 

B) Once an available hose is se­
lected, the "enter odometer/ 
data" light turns on. 

C) Operator i n p u t s locomotive 
number and depresses "SEND." 

D) The "Hose Ready" 1 i g h t is 
turned on and all other lights 
are extinguished, the operator 
goes to selected dispenser and 
pumps fuel. 
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Micro Access Controller 
MAC 530 contains the control, 

memory and monitoring functions 
of Rusco's system. The unit serves 
as a micro-processor with great 
flexibility access control and oper­
ations monitoring systems. This 
field expandable unit contains a 
multitude of optional features. 

-APT devices to monitor auto­
mobile fuel and assist in fore­
casting maintenance. 

- Memory b u f f e r devices to 
store data which can interface 
directly to an on-line com­
puter. 

- Automobile traffic flow using 
extensive line of equipment 
for the parking industry. 

-Data collection devices for use 
in inventory control of parts, 
supplies, tools and any valu­
able items. 

- Time and job cost control 
using existing equipment in 
product line. 

- Security access to restricted 
areas. 

Many fuel monitoring systems 
exit and run the gamut of expense 
and optional features. The fuel 
problems once experienced by Am­
trak have not disappeared, but a 
much greater control, as the re­
sult of a computer operated sys­
tem, is leaving some of the wasted 
high costs of fueling behind. Al­
though final figures have not been 
received, it is believed that the 
16th Street fuel system presently 
in use · will pay for itself in less 
than a year and a half. 
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IV. 

PROS & CONS OF MATERIAL 
PURCHASING CONTRACTS 

(Single Source-
Just In Time Inventory) 

Kanban, it's not the newest 
cocktail sensation, nor is it an­
other new Japanese car. What it 
is (along with just-in-time and 
zero inventory) is the buzz word 
for one of the most effective meth­
ods of improving profitability that 
has been proposed in recent years. 
The basic premise behind the suc­
cessful implementation of the Kan­
ban philosophy of inventory man­
agement is that-
1. A detailed manufacturing plan 

or maintenance program exists 
well into the future which con­
siders such factors as replenish­
ment lead times, material cost, 
freight cost, inventory carrying 
cost, costs of a stockout, in ad­
dition to known inventories of 
raw materials. 

2. A reliable supplier capable of 
on time delivery with competi­
tive pricing and superior qual­
ity. 

From both a customer and a 
supplier perspective, the ideal situ­
ation is to have material arriving 
in the receiving dock the same day 
that it can be either invoiced to 
the customer or applied to a loco­
motive. Unfortunately, the ideal 
world does not exist and a prudent 
materials manager must plan for 
the unexpected as well as those 
known demands for material. 

In an effort to adopt the J apa-
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nese philosophy to our industry, 
many organizations have created 
problems by reducing stocks with­
out accurately evaluating the ef­
fect that this would have on their 
operation. Obviously, without 
added emphasis, being given to 
forward planning, expediting, qual­
ity assurance, or supplier relia­
bility, what is saved by reducing 
inventories may be more than off­
set by other expenditures needed 
to keep units in service. Within 

SAL-510 
Printer 

the consumer sector of our econ­
omy you need only to remember 
back to this past Christmas season 
and estimate how many more cab­
bage patch dolls could have been 
sold if demand had been more ac­
curately forecast and manufactur­
ing schedules maintained. Profit is 
profit whether it results from keep­
ing locomotives in service or by re­
ducing operating inventories. A 
locomotive out of service does not 
make money for anybody. 
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Most inventories are established 
using two factors. Consideration is 
first given to material whose usage 
can be fairly well predicted. This 
"working inventory" is based on 
projected requirements time­
phased over several periods and 
offset by planned receipts. As­
suming a predictable rate of five 
widgets needed monthly, for ex­
ample, a schedule of five widgets 
per month could safely be issued 
and the replenishment p a t t e r n 
would resemble a classical saw­
tooth pattern (Diagram A) for six 
months. 

Notice that at the end of each 
month, all five units are used in 

OutTS 
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time for the next month's receipt. 
Severe problems occur, however, 

when the planned requirements be­
come more unpredictable. Diagram 
B illustrates such a condition, 
which has been observed on a 
commonly demanded locomotive 
part. 

When sudden peaks or valleys 
disrupt the normal supply function 
causing either excess or shortage, 
added (and sometimes hidden) ex­
penses result from lost revenues 
or unnecessary carrying costs. Al­
though the cost of maintaining 
inventory is not cheap (20% of its 
cost), the cost of not having criti­
cal stock could be disastrous by 

/ttt(JN'THS 

Diagram A 
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comparison when considering the 
roughly $500 per day rate for keep­
ing a locomotive out of service. 

In recognition of an unpredict­
able world, most inventories also 
consider a "safety stock" calcula­
tion that is added to the "working" 
stock to arrive at the total inven­
tory goal for a commodity. The 
classic inventory depiction of an 
item over a period of time is de­
tailed as Diagram C. 

Safety stocks should seldom be 
utilized but exist as a cushion 
against the unexpected as occurred 
at point "A" on diagram C. In 
most cases, we would expect safety 
stock literally to gather dust until 
needed. 

The concept of just-in-time in­
ventory management is to reverse 
the notion of safety stocks being 
used to camouflage inaccurate fore­
casting and emphasize better fore­
casting in order to minimize safety 
stocks, just-in-time not just-in­
case. 

(),ITS 

ISO 

/00 
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How can this be achieved? 
The answer is communication be­

tween people. 
Each railroad can readily iden­

tify commonly sourced items that 
are required monthly. It should 
have a good idea of its routine 
maintenance p 1 a n s for several 
months or a year into the future 
in terms of the number of units 
being planned for maintenance. 
Likewise, when maintenance is per­
formed it should be known what 
components and quantities a r e 
"normally" demanded. Such items 
as cylinder heads, liners, pistons, 
exhaust valves, bearings, carbon 
brushes, fuel injectors, ring sets 
and filter elements are all items . 
subject to prior planning relative 
to planned maintenance programs. 
Such requirements, when accurate­
ly planned by the Mechanical de­
partment, p a s s e d to Materials 
Management, and forwarded to the 
suppliers can be crucial inputs 
when planning inventories at all 
locations. 

7 ' IQ 
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Diarram B 
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Diagram C 

For example, suppliers may fore­
cast railroad demand based on past 
buying patterns. Varying periods 
of demand history are analyzed 
along with other smoothing con­
stants which may give more recog­
nition to current activity. At Elec­
tro-Motive, for example, the past 
36 months' demand for each item 
is reviewed monthly but more 
weight is given to demand within 
the most recent 4-6 months than 
the demand which occurred 36 
months ago. Based on these em­
pirical data, sales forecasts can be 
mathematically derived for every 
part number. In order to enhance 

the empirical data, it would be 
highly desirable to compare the 
statistically generated demand to 
the customer projected demand for 
the same items. Any significant 
variance could then be identified 
and more detailed analysis could be 
made. 

Consider the following simpli­
fied example wherein three rail­
roads have demanded part "Z" 
each month in the following quan­
tities: 

Note that railroad "C" is rela­
tively predictable and a reasonably 
accurate forecast of demand could 
be calculated. Railroads A & B, 
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RAILROAD 

...!... ...!.. ...L TOTAL 

September 20 0 30 50 

October 0 0 30 30 

November 50 10 30 90 

December 70 30 20 120 

January 1984 25 0 20 45 

February 0 50 30 80 

March 30 60 20 110 

April 35 40 25 100 

May 40 20 30 90 

June 0 0 25 25 

July 0 10 25 35 

August 100 10 25 135 

Monthly Average 31 19 26 76 

Std. Deviation !22 !20 ! 4 !36 
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however, provide unique problems 
and forecasts for these customers 
would be much more difficult. Like­
wise, sudden demand changes such 
as the 100 pieces ordered by "A" 
in August would run the risk of 
depleting part, or all, of the in­
ventory and those customers whose 
buying patterns were regular and 
predictable may suffer. Assuming 
that each customer has a fairly 
good estimate of his monthly needs, 
then more accurate stock planning 
could be accomplished and safety 
stocks could be reduced. On the 
other hand, unexpected periods of 
low demand (June - July) create 
surpluses that increase operating 
costs. 

The same type of planning can 
be done by the railroad when plan­
ning its inventories to support nor­
mal maintenance programs. If it is 
known how many units will be 
taken out of service weekly /month­
ly for maintenance, then the total 
replacement p a r t s requirements 
can reasonably be estimated and 
matched against current available 
stock to develop a time-phased es­
timate of requirements to send to 
the supplier. Concentration on a 
"vital few" items benefits all but 
changes to the maintenance plan 
will occur as will emergency situa­
tions forcing units out of service. 
Only past experience and thorough 
communication will help to mini­
mize the inconveniences caused by 
these changes. 

This type of forward planning 
need not encompass all stock. Using 
the Pareto approach to problem­
solving, more attention should be 
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given to ''vital few" part numbers 
that are needed routinely versus 
the "trivial many" items which are 
sporadically demanded and are rel­
atively inexpensive to stock. 

There are certain pitfalls to be 
aware of when trying to implement 
a successful purchasing contract 
system. 

Firstly, accurate input must be 
received from as many using or­
ganizations as possible so that all 
users benefit. In the railroad A­
B-C example, if customer "B" was 
the sole group to provide a fore­
cast, then sudden buying increases 
by either "A" or "C" would obliter­
ate extra stock which was destined 
for "B" unless tight controls are 
placed on the allocated material. 

Secondly, the supplier must be 
dependable. By relying on timely 
delivery, and reducing safety stocks 
accordingly, the railroad exposes 
itself to the serious consequences 
that occur when scheduled material 
is not received. Sometimes it is 
wise to consider dual sourcing of 
critical items to avoid supplier in­
terruptions resulting from trans­
portation problems, work stop­
pages or other unforseen disasters 
that may affect one supplier, and 
to take advantage of special peri­
odic price concessions when they 
become available. 

When evaluating the accuracy of 
existing empirical forecasts rela­
tive to customer/user provided 
forecasts, it is important for the 
supplier to consider (1) What pP.r­
centage of past demand is attribu­
table to the customer(s) providing . 
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the forecast and (2) How the pro­
posed forecast compares to past 
demand. Take, for example, an item 
which sells anywhere between 20-
30 pieces monthly. Of this total, 
most of the sales can be traced to 
one major customer along with 
many smaller customers. Assume 
t~e following demand history: 

September '83 
October 
November 
December 
January '84 
February 
March 
April 
May 
June 
July 
August 
Total 
Monthly A vg. 
Std. Deviation 

CUS· 
to mer 

A 

17 
15 
16 
19 
27 
20 
15 
16 
14 
13 
20 
15 

207 
17 

±13 

All Total 
Others Sales 

3 20 
10 25 
14 30 

7 26 
0 27 
4 24 
9 24 
9 25 
6 20 
8 21 
2 22 
8 23 

80 287 
7 24 

±13 ±10 

Customer "A" amounts to 72% 
of the annual demand and unless 
other information is available a 
statistical forecast will be calcu­
lated which would consider a stan­
dard deviation of ± 10 pieces on a 
total average month of 24 pieces 
demanded. The standard deviation 
for either customer "A" or "all 
others" would be much greater, 
meaning that either customer's de­
mand (or both acting in unison) 
could temporarily generate either 
an excess or shortage condition for 
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inventory goals established using 
forecasts based on these data. If an 
inventory could be determined to 
support only the "other" demand, 
along with its uncertainties, and 
then add to this inventory the exact 
number of pieces required monthly 
to support customer "A," much 
of the safety stock needed to sup­
port an average month's sale of 24 
pieces could be reduced at a sav­
ing to both the supplier and rail­
road. 

Such a concept is beneficial to 
all involved. The supplier can mini­
mize speculation about when an 
item will sell and thus reduce some 
of his inventory carrying costs as 
well as distribution expense needed 
to transport material among vari­
ous possible shipping points. The 
manpower needed. for redundant 
shipping/receiving among part dis­
tribution centers could also be mini­
mized. The supplier's sources of raw 
materials would be better served 
by also having a more predictable 
shipping plan without sudden peaks 
and valleys resulting from un­
planned market fluctuations. Re­
duced inventories would also be 
experienced by the railroad along 
with the subsequent savings re­
sulting from minimized processing 
time experienced prior to when the 
material is actually needed. But 
the most obvious benefits are those 
from minimizing the time that 
units are out of service pending 
r o u t i n e maintenance, meaning 
profits to the company and divi­
dends to shareholders. 
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DIESEL MATERIAL CONTROL 
COMMITTEE 

Five-Year Index 

1983 

Material Systems - Action 
Through New Ideas 

1. Improved Locomotive Produc­
tivity Through Computerized 
Data 

2. Inbound Material Inspection 
3. Minimize Maintenance Cost 

Through Material Management 
Systems 

4. New Ideas In Material Storage 
Containers 

1982 

Maintaining Product Quality 
Through Improved 
Material Handling 

1. Use of kits in locomotive main­
tenance 

2. Cost effective methods of ship­
ping material from vendors 

3. Union Pacific's Component In­
ventory Maintenance System 
(CIMS) 

4. Advantages of using shipping 
containers 

1981 

Diesel Material Control: 
Innovations In Material Handling 

and Control 
1. Disposal of Unserviceable Com­

ponent Parts: What is the 
Most Profitable Method? 
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2. Innovations in Stores Material 
Handling, Via Computer Tech­
nology 

3. Locomotives Held for Material: 
An Update for the 80's 

4. The Best Approach to Procur­
ing Material; New, UTEX, Re­
pair and Return or Shop Repair 

1980 

Locomotive Material Manage­
ment: What Lies Ahead 

in the 80's? 
1. Robbing Material - Its 

Consequences to the Railroad 
2. Cyclical and Seasonal Demand 

for Material - Some Counter­
active Methods 

3. Improved Mechanical Depart­
ment and Material Department 

· Communications - One Step to 
More Efficient Locomotive 
Maintenance 

4. Uses and Service Life of 
Reclaimed Power Assembly 
Components 

1979 

Material Managem~nt: 
Dollars Saved 

Through Efficiency 
1. Investment and Cost of 

Carrying Inventory - 1979 (A 
Comparison with the 
Committee's 1973 Study) 

2. Dollars Saved Through 
Advanced Inventory Control 
Systems, Via Increased 
Availability 
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Chicago Railroad Diesel Club 

We of the Chicago Railroad Diesel Club were again pleased 

to be hosts to the Locomotive Maintenance Officers· Association 

for their April 2, 1984 Pre-Convention Presentation. 

Meetings: We meet on the first Monday of each month except 

May {1st Friday), June, July, August and September. 

Monthly Publication: Issued to all members. 

Membership: We welcome all railroad and railroad supply per­

sonnel. For further details please contaet our Secretary-Treasurer. 

J. J. STOURAC 
PRESIDENT 

Manager- Quality Control 
Chicago & North Western Trans. Co. 

Chicago, IL 60605 

D. K. BROOKS 
SECRETARY-TREASURER 

Supervisor Bill. & Expend. Conl 
Illinois Central Gulf Railroad Co. 

6037 Aspen Lane 
Matteson, IL 60443 
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PERSONAL HISTORY 

A. K. JORDAN 

Born in Burly, Idaho, May 3, 
1928. He attended public schools 
at Burley and Heyburn, Idaho, and 
attended Idaho State College at 
Pocatello, Idaho. 

He began his railroad career 
October 1949 at Pocatello, Idaho, 
as Electrician Apprentice. After 
completing the four-year appren­
ticeship, he transferred to Nampa, 
Idaho. 

Beginning in 1958 he held vari­
ous jobs in Idaho, Oregon, Mon­
tana and California as Mechanical 
Foreman, Engine House Foreman, 
and Electrical Foreman. In 1968 
he joined the Chief Mechanical Of­
ficer's staff with headquarters in 
Pocatello, Idaho, and Salt Lake 
City, Utah. In June of 1973 he 
was transferred to Omaha as Di­
rector of MP&M Power Bureau. 

Early 1974, he was appointed to 
his present position. He has been 
a member of the LMOA since 1975 
and a member of the Diesel Me­
chanical Committee since 1978. 

Married to the former Patricia 
Maughan, they have three sons and 
four grandchildren. 

His hobbies are fly fishing, hunt­
ing, camping and golf. 

WILL TODAY'S NEW 
TECHNOLOGY SIMPLIFY 

TOMORROW'S MAINTENANCE? 
The theme of this year's paper 

asks the question, "Will today's 
new technology simplify tomor­
row's maintenance?" 

By now, most of you have heard 
about the o n b o a r d locomotive 

microcomputers and sophisticated 
electronics being introduced by the 
locomotive builders. What impact 
will these new technologies have 
on new locomotive design, and will 
these technologies simplify and 
reduce our maintenance practices 
and costs? To help answer these 
questions, let's look at some of the 
innovations to be introduced by 
the locomotive builders. 

A. Mechanical Aspects of New 
Locomoth·e Designs 

1. G. E. Dash-8 Locomotives 
G. E. will introduce five Dash-8 

models when full production begins 
in 1985. Plans include the: 

4 axle, 2,300 h.p. B23-8 
4 axle, 3,200 h.p. B32-8 
6 axle, 3,200 h.p. C32-8 
4 axle, 3,900 h.p. B39-8 
6 axle, 3,900 h.p. C39-8. 

By mid-September this year, 
G. E. expects to have a total of 23 
Dash-8 locomotives operating on 
our roads - six field test and 17 
pre-production locomotives. An ad­
ditional nine pre-production Dash-
8's are slated for later delivery. 

Although the Dash-8 will remain 
fundamentally unchanged mechani­
cally, there are a number of 
changes to be introduced that will 
affect the mechanical operation of 
the locomotive. We will also look 
at how the microcomputers will im­
pact the locomotive operation. 

Cooling Fans: The Dash-8 will 
have two variable speed cooling 
fans, each driven by a 60 h.p. AC 
motor. Both cooling fans will be 
controlled by the onboard com-
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Burlington Northern 8 
Norfolk Southern 2 
ATSF 1 
ATSF 2 
Conrail 10 
Norfolk Southern 6 of 12 
Union Pacific 0 of 2 

puters with the ability to deliver 
only the exact amount of engine 
cooling required by the engine 
water temperature. 

The cooling fans can operate at 
0%, 26%, 60% or 100% of engine 
speed. The computer will operate 
one fan at 1/4 speed, followed by 
the second fan at 1/4 speed or 
until sufficient engine cooling is 
obtained. This logic is applied in 
reverse order as engine cooling 
needs are reduced. The computer 
controlled fans w i 11 also rotate 
start up, so not to overuse either 
fan. 

By replacing the engine eddy 
current clutch with two AC motors 
and controlling the output of the 
cooling fans, an average reduction 
of parasitic load estimated at 30 
h.p. in throttle 8, along with a 
slight increase in fuel economy, is 
claimed by G. E. 

Air Compressor D r i v e : The 
Dash-8 will also come equipped 
with a magnetic particle clutch, 
which replaces the full time direct 
drive engine to air compressor 
coupling. By replacing the direct 
drive coupling with a clutch, the 
air compressor will remain shut 
down while unloaded. G. E esti­
mates this to be 95% of the time 
and expects extended compressor 

(field test) B82-8 
(field test) C89-8 
(field test) B39-8 
(pre-production) B39-8 
(pre-production) C32-8 
(pre-production) C39-8 
(pre-production) C39-8 

life, reduced fuel consumption and 
air compressor maintenance. 

Traction Motor Cooling: Al-
though these next items are basi­
cally electrical and will probably 
be covered by other committees, 
they also reduce the parasitic load 
on the engine and should be men­
tioned. A computer controlled trac­
tion motor blower on each truck 
will deliver o n 1 y the required 
amount of traction motor cooling. 
This is accomplished by varying 
the volume of air into each motor 
depending on individual traction 
motor temperatures. G. E. esti­
mates a savings of 26 h.p. over the 
mechanical driven blowers on the 
Dash-7. 

Dynamic Brake Cooling: Grid 
cooling is also computer controlled. 
G. E. has reduced the auxiliary 
horsepower required for cooling by 
60%. The new design DC motor 
blower permits the engine to run 
at only the speed required for trac­
tion equipment cooling. This change 
has allowed G. E. to m o v e the 
braking grids from the radiator 
compartment, w h e r e they were 
cooled by a mechanical engine 
drive, to a separate compartment 
in the auxiliary cab. 

Engine Air Filters: The engine 
secondary air filtration system will 
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utilize a 12 element paper filter. 
However, the paper air filter has 
increased from 36 to 45 inches in 
length. This change, along with 
the increase in primary air clean­
ers from six to eight, should double 
the paper air filter life. 

A four baggy filter arrangement 
may be used in place of the paper 
filters. 

Dash-8 Operating Factor: Here 
is an additional list of facts that 
may be of i n t e r e s t. Did you 
know?-

That the engine will not load if 
the door going · to the electrical 
cabinet on the left side of the lo­
comotive is open? 

That when you start up a cold 
engine, the equipment blowers and 
radiator fans will go to full speed 
to add some load and help warm up 
the engine? 

That until the cooling water 
temperature rises above 90°, the 
engine will only load up to notch 
1 RPM and power, even if the 
throttle is calling for a higher 
notch? 

That until the cooling water tem­
perature rises above 140°, the en­
gine will only load up to notch 3 
nPM and power? 

That by manual request, the 
radiator fans can be set to run 
full speed backwards for one min­
ute to blow debris off of the radia­
tor inlet screens? 

And that a display screen mount­
ed in the locomotive cab will pro­
vide messages regarding locomotive 
operating conditions? 

Summary: In summary, these 
new systems introduced by G. E. 
on the Dash-8 are intended to de­
mand only the required horsepower 
to operate the locomotive at the 
performance level required by the 
engineer. G.E. states that the en­
tire Dash-8 package will give us 
a 35% reduction in parasitic loads, 
a 4% increase in fuel economy 
and an unprecedented 30% in­
crease in reliability over the Dash-
7. 

In the opening segment of the 
paper, this committee posed two 
questions: 
1. "What impact will these new 

technologies have on new loco­
motive design?" 

In answering that question, we 
have summarized a few of the 
differences between the Dash-7 and 
Dash-8. Hopefully, we have given 
you some insight as to how these 
new technologies are now begin.: 
ning to impact future locomotive 
design. 
2. We also asked, "Will these new 

technologies simplify and re­
duce tomorrow's maintenance 
practices and costs ? " 

If G.E.'s claims of a 35% ·reduc­
tion of parasitic loads, a 4% in­
crease in fuel economy and a 30% 
increase in locomotive reliability 
over the Dash-7 can be substanti­
ated in actual revenue service, then 
the answer to that question is a 
definite yes. 

2. Bombardier- HRC Line 
While both EMD and GE have 

opted on entering the computer 
era on the new production loco-



Locomotive Maintenance Officers Association - 1984 

SALEM ELECTRIC 
SANDING 

237 

REPORT 
NO. 500-BS 

ISSUt M 
JAM. J , JMS 

the ~ of the Salem System· 

"ONE" 

Salem • 500-BS 3 in t Sander Control Valve is located ~~ 
and ~ ~ the sand traps. Sand and sand dust w111 not 
enter the Control Valve and the Control Valve •s out of the 
range of poss1ble damage should ma•ntenance forces strike 
the sand trap '" an attempt to dislodge obstruCtions stopping 
the sand flow. 

J1.1l1Li S1lem No. 500·85 _;}_jn__1 S1nder Control 
lA V1lves required per locomofuefor the individual 

~,n,£nn..- control of 8 und traps. 

~ ~U-«;r-----
ORAHAM-WHITE ' 

--------8--A_L __ e_s ___ c: __ <> __ R_P __ ._~-~ U.. 

SAil" VUGlNIA 



238 Committee on Diesel Mechanical Maintenance 

motives, Bombardier has invested 
their research, development and 
capital to combine the best fea­
tures on their existing locomotives 
with those of their ongoing de­
velopment program. 

The HRC line, High Revenue 
Capacity/High Reliability, consists 
of two basic designs. Both a four­
axle and six-axle version with 
three engine options are available: 

HR-412, 4 axle, 12 cylinder 
2,400 h.p. 

HR-416, 4 axle, 16 cylinder 
3,200 h.p. 

HR-616, 6 axle, 16 cylinder 
3,200 - 3,600 h.p. 

Engine: The Bombardier 251 
engine is not the same Alco 251 en­
gine that many LMOA members 
may remember from the days when 
Alco was building locomotives. 

Practically e v e r y component, 
with the exception of the crank­
shaft, b e a r i n g s and connecting 
rods, has undergone complete re­
design. 

As a result of research and field 
tests on actual locomotives, Bom­
bardier offers 16 cylinder 251 en­
gines at gross horsepower of 3804 
HP at AAR conditions. The en­
gine thermal and operating effi­
ciency has been improved by 5.8% 
of HR-616 first generation versus 
the M-630 model, and by 6.6% on 
HR-616 second generation versus 
HR-616 first generation. 

The following improvements 
have been made to the 261 engines: 

Turboc;harger: The high capac­
ity model 165 turbocharger with 

increased efficiency is now stand­
ard on all HRC line locomotives. 
The special features of these turbo­
chargers are: 

a) Water-cooled fabricated main 
casing which provides greater 
resistance against tempera­
ture induced cracking. 

b) Water-cooled gas inlet casing. 
c) Thrust bearings located at 

the compressor end of rotor 
where cooler temperatures 
can be maintained. 

d) Turbo disc, blade and nozzle 
ring are all made with high 

·temperature resistance ma­
terial having a higher margin 
of safety in operation. 

e) Improved design of all parts 
to lower stress levels. 

f) Turbocharger is f u 11 y 
matched with the engine sys­
tem, for the required power 
to obtain maximum fuel ef­
ficiency and exhaust temper­
atures. 

Aftercooling: 
a. The aftercharger air inlet has 

been redesigned to reduce 
aero-dynamic losses. 

b. The capacity of the after­
cooler has been increased to 
improve the aftercooler per­
formance. 

Camshaft Overlap: · The cam­
shaft overlap has been increased 
from 123° to 140° for improved 
efficiency. 

Fuel Injection Timing: The fuel 
injection timing has been advanced 
from 26¥.! 0 BTDC to 27% BTDC 
for improved efficiency. 
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Timing helix fuel pump has been 
developed to optimize the injection 
timing over the noted range. 

Pistons: A more efficient com­
bustion chamber design has been 
achieved through the use of a deep 
bowl piston which replaces the 
Mexican hat, flat top and dish top 
configuration. With the deep 
bowl piston using a 161° spray 
angle fuel injection nozzle and 
140° valve overlap camshaft, fuel 
consumption has been reduced as 
well as lubricating oil contamina­
tion. 

Cylinder Blocks: Bombardier in­
vestigated the cause of cracking 
in the area of the camshaft bear­
ing attachment. Bombardier under­
took and concluded the generation 
of a finite element computer analy­
sis of the cylinder block stress pat­
tern. This analysis formed the 
basis for a major redesign of the 
cylinder block in the camshaft 
bearing support area. 

Water Pump Seal: For many 
years the water pump seal was a 
major item of maintenance cost. 
Considerable development effort 
has been expended by Bombardier 
to improve the reliability and dura­
bility of the engine water pump 
seal. 

This includes: 
a. Improvements in sealing sur­

face, finishes and general 
redesign of the seal in con­
junction with seal suppliers. 

b. Flush cooling of the seal and 
a water circulating device to 
reduce seal pressure and al-

low proper flushing of the 
seal. A kit is now available 
for the application of flush 
cooling to existing p u m p 
seals. 

c. Improved control of the pump 
drive gear backlash and wear 
limits have been shown to 
significantly improve s e a I 
life. 

d. The free end piping has been 
redesigned to improve acces­
sibility thereby facilitating 
maintenance of the pump. 

Chassis: The overall operating 
efficiency of the locomotive has 
been improved through the opti­
mization of auxiliary equipment 
designs. This includes the use of 
more efficient radiator fans; the 
use of self- ventilated dynamic 
braking equipment permitting sub­
stantial reduction in the size of 
the traction m o to r blower; the 
elimination of filter bleed air re­
quirements through the use of 
panel filters; and a more efficient 
engine room pressurization ar­
rangement. 

a) Air Filtration: The primary 
inertial filters have been replaced 
with fiberglass panel type filters. 

Bombardier's tests have shown 
these to be more effective in pre­
venting the ingress of snow, that 
they are simple to maintain, and 
that they also save on parasitic 
loads since there is no need for 
bleed air. 

Because these filters are dis­
posable and adhesive-impregnated, 
Bombardier feels that they will 
obtain greater efficiency and econ-
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omy than with the permanent 
washable filters. 

This type of filter consists of a 
permanent, galvanized retaining 
frame and a disposable glass-fiber 
media pad. 

Information supplied by various 
railroads shows that the total cost 
o~ these filters, installed, is signi­
ficantly less than the labor, ma­
terial and overhead costs involved 
in c 1 e ani n g and reconditioning 
washable filters. They offer equal 
or greater service life than wash­
able filters at the s a m e CFM 
rating. 

b) Cab Design: The cab is larger 
than on earlier n a r r ow body 
models. The electrical cabinet has 
been moved back, increasing floor 
space in the cab by approximately 
25 per cent. In addition, new 
models can have an option· of a 
much smaller control console, elim­
inating the old-style controls and 
making the cab even more spacious .. 

c) Full Width Car Body: An­
other feature of the HRC line 
locomotive is the availability of a 
full width car body, sometimes re­
ferred to as the "Draper Taper'', 
because of the input from CN 
Rail in the development of this 
wide car body and crew comfort 
cab concept. 

Such an arrangement provides 
for b e t t e r maintenance in the 
harsh Canadian winter climate by 
providing a well lit environment 
protected from the weather. The 
car body is equipped with remov­
able side panels to facilitate major 
overhauls. 

This design features a cutaway 
behind the cab. It permits the en­
gineer expanded rear visibility for 
a wide car body, and allows full­
view inspection of the train even 
on a slight curve. 

Direct access to the engine room 
a 11 o w s and encourages "on the 
road" inspection by the operating 
crews. 

Hinged roof hatches, a character­
istic of the wide car body design, 
facilitate the r e m o v a 1 of cylin­
ders and liners. The interio:r; per­
mits maintenance and repairs on 
all equipment without removing 
any hoods or covers. Side access 
doors of road switchers have been 
retained w h i 1 e outside catwalks 
have been eliminated. 

d) Optional Winterization Fea­
ture -Traction M o t o r Blower: 
This winterization feature should 
improve the reliability of train op­
eration in cold weather, and most 
particularly in heavy snow con­
ditions. Equipped w i t h a re­
designed blower system, snow en­
trance into the traction motors wlll 
be minimized. 

The intake of the blower will 
have louvres on top, servo con­
trolled, activated by changes in 
traction motor temperatures. When 
the temperature rises, the louvres 
open to admit air. In winter con­
ditions, they will remain closed 
much of the time. That means a 
reduced possibility that snow will 
cause a traction motor ground. 
Bombardier expects this feature to 
further reduce the demands on the 
engine, and in sustained operation, 
reduce fuel consumption. 
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recycle your 
liners with 
number one: 

-~-Just as Vander Horst was the first to reclaim 
worn diesel cylinders for the American Rail 
Industry, so today it reclaims more locomo­
tive cylinders for more railroads than any 
other processor. 
Vander Horst's leadership position is under­
scored by the fact that Van der Horst can, 
with a composite of VANDERLOY and 
PORUS-KROME, restore your large over­
size liners sparing more of them from the 
scrap heap. 
VANDERLOY, our proprietary electro­
deposited 99.9% pure iron with a tensile 
strength of 75,000psi, forms a virtually 
indestructible bond to the base cast iron and 
provides a near perfect underlay for our 
wear resistant PORUS-KROME. 
This combination. VANDERLOY for strength 
and PORUS-KROME for wear, can save you 
from ever having to go to large oversize again. 

Save labor and replace­
ment costs by recycling 
ALL your worn cylinder 
liners at a convenient 
VANDER HORST service 
center. If it can be 
recycled, we can do it! 

VAN DER HORST 
GaiPOOAffi'J QC M1ERKi\ 

314 Penn Annue 
Often, H ew York 147150 
(7161 372·5200 
Gron & Delphine Streets 
Terrell , Tuu 75160 
(2141 563-5757 
496 Bouc~et Street 
Loo Angtleo, Colltornlo 90012 
(2131629·1481 
Head Olllce: 
1114 Hatrlaon Street 
San Francisco, Californ ia 94103 
(415) 621·1465 
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This HR-616 locomotive can be 
supplied with the standard switcher 
type car body, or with the ·full 
width wide car body. 

3. EMD SD50A Locomotive 
The EMD SD50A locomotive will 

include major design changes in 
every locomotive system. They in-

. elude the following: 
16-710G3 Engine 
Microprocessor Electrical Control 
AR11 WBA-D18A Generator I 

Alternator 
Traction Motor Blower Movable 

Inlet Guide Vanes 
2-Speed Cooling Fans 
D87 A Traction Motors 
Air Compressor Clutch 
Increased Filter Capacity 
Radial Dynamic Brake Grids 

We will discuss three of these 
improvements; the 16-710G3 en­
gine, air compressor clutch, and 
increased filter capacity. 

710G3 Engine: The EMD 710G3 
engine was designed for greater 
reliability, extended component life 
and improved fuel economy. The 
displacement per cylinder increase 
from the current 645 in3 to 710 in3 
is accomplished with a one inch 
longer stroke over the current 645 
series engines while retaining the 
same cylinder bore. To maintain 
the same horsepower output, en­
gine speed is reduced to 900 RPM. 
This lower speed will improve fuel 
economy and reduce engine com­
ponent wear. The 710G3 engine 
also incorporates a larger, high ef­
ficiency "G" turbocharger. The 
injector plunger and bushing diam-

eter was increased to 9/16" for 
faster fuel delivery. 

Overall engine dimensions in­
crease in order to accommodate the 
longer stroke. The increased length 
of the engine is due to the larger 
"G" turbocharger. Other dimen­
sional changes are listed below. 

Crankcase steel bore increased 
by 1" 

Piston height increased by 1" 
Cylinder liner is 2" longer 
Larger camshaft and cam 

follower 
Rear gear train #1 idler in­

creased from 58 to 64 teeth. 

The 9/16" injector body nut is 
a different size than the current 
112" injector. The injector well in 
the 710 head ·is also changed to 
accommodate the new injector and 
to prevent installation of the in­
correct injector. The 710G3 engine 
also . utilizes a single large water 
pump. 

A i r Compressor Clutch: The 
EMD- air compressor clutch is a 
dry pI ate type clutch. It is a 
spring-engaged and air-disengaged 
clutch. The clutch engaging or 
disengaging process is controlled 
by the CCS (Compressor Control 
Switch). The CCS low pressure 
setting will cut in the clutch and 
the CCS high pressure setting will 
cut out the clutch. 

The clutch application will im­
prove locomotive fuel economy ap­
proximately 0.8% over a medium 
duty cycle. 

The air compressor clutch has 
two operating modes: 
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From the manufacturers of NATIONAL and UCAR products for the 
railroad industry . 

• 

UNION CARBIDE CORPORATION 
CARBON PRODUCTS DIVISION 
Old Ridgebury Road, Danbury, CT 06817 

NATIONAL and UCAR are reglslered trademarks of Union Carbide Corporation. 
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A. Clutch Engaged 
This operating mode will ex­
ist when 
1. There is no air in the 

locomotive system 
2. There is a requirement 

for air to be supplied to 
the locomotive air system 

3. The clutch control system 
fails 

B. Clutch Disengaged 
This operating m o d e will 
exist only when there is no 
air required to be supplied 
to the locomotive air system. 

The clutch will become basic on 
50 Series locomotives during the 
second half of 1984. Two designs 
are currently under evaluation. 
Laboratory tests have been com­
pleted and field testing is currently 
in progress. 

15" 4rz 

case&pan 
0 

Increased Filter Capacity: To 
reduce locomotive out-of-service 
time for scheduled maintenance, a 
number of new features have been 
designed into the 50A locomotives 
including: 
-A new 10-element 1 u b e oil 

filter designed for a 91-day 
filter changeout interval 

- A two-element (or optional 
single large element) primary 
fuel filter, again for a 91-day 
filter changeout interval 

Both of these features have been 
incorporated into a new equipment 
rack structure which is also used 
as the lateral support for the long 
hood. Troublesome braze-at-assem­
bly oil piping has been eliminated 
and replaced by "0" ring equipped 
sub-assemblies to help eliminate oil 
leaks in the equipment rack area. 

710 ENGINE -DIMENSIONAL INCREASES 
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B. Maintenance of Locomotive 
Components 

1. EMD Turbocharger 
After the turbocharger has been 

removed from the locomotive and 
given a preliminary inspection for 
damage, it is disassembled, cleaned 
and inspected. Determination 
should be made at this time if 
turbocharger can be rebuilt in­
house. Rebuilding of the drive gear 
assembly consists of the following: 
Inspect planetary gear bushings 
and t h r u s t washers for wear. 
Thrust should be minimum .004" 
to .020" maximum. Install pipe 
plug in center base of carrier shaft 
and tighten. Check carrier shaft 
for stake to prevent snap ring 
from turning; if required, stake 
with 1/8" x 1/32" deep groove. 

Check carrier bearing support 
for burrs and general condition. 
Insert roller bearing retainer ring 
into carrier bearing support. Press 
roller bearing into bearing support. 
Inspect idler gears for burrs and 
cleanliness of d r i 11 e d passages. 
Check oil hole in oil jet pad to be 
'SUre it is open. Install oil jet pad 
with oil hole facing bearing bore 
in gear support, apply lock plate 
and bolt, torque to 100 ft lbs and 
lock bolts with locking tabs. 

Insert carrier shaft ball bearing 
into idler gear support and insert 
snap ring. Install cover screen on 
idler gear support, apply bolts, 
torque to 19 ft lbs and lockwire. 

Lubricate inner race of carrier 
shaft bearing. Place planetary .car­
rier assembly into bearing bore and 

press into position. Place spacer 
over carrier shaft. Insert two 
taper pins from the underside of 
idler gear support. Lubricate out­
side diameter of carrier gear pilot 
and inside diameter of roller bear­
ing inner race and press onto car­
rier gear. Roller bearing inner 
races are a matched assembly and 
should not be interchanged. Place 
carrier drive gear assembly on 
carrier shaft, put spacer washers 
on tapered pins and install drive 
gear assembly. Apply washers and 
self locking nuts to taper pins. 
Place carrier drive gear retainer 
in position on shaft. Apply re­
tainer bolts, apply thrust washer 
to retainer plate. 

Lubricate inside of idler gear 
and outside diameter of swivel 
bearing and press bearing into 
gear and apply retaining ring. 
Install pipe plugs over running 
clutch assembly. Check serial num­
bers on cam plate retainer and 
ring gear support. Press in cam 
plate retainer bearing if removed. 

· Press in ring gear support bearing, 
remove nicks and burrs from sur­
face of retainer and support. Apply 
attaching bolts and torque to 21 
ft lbs and lockwire. Check clear­
ance between top of camplate re­
tainer and top of bearing; clear­
ance should not exceed .002". Turn 
assembly over and check other 
side. 

Clutch assembly: Prior to start­
ing assembly of o v e r running 
clutch, place turbine bearing in 
freezing container for later as­
sembly into clutch support housing. 
Remove bolts and complete retainer 



TORSIONAL 
VIBRATION 
DAMPERS for 
CRANKSHAFTS 
& DRIVELINES 
ON E.M.D., 
WAUKESHA, 
G. E., 
DETROIT, 
CAT, etc. 

NEW and 
REMANUFACTURED 
IN SIZES 
1 0.8" (274.3mm) to 
to 24" (61 Omm) 

TORSION & FLUID PRODUCTS INC. 
World's sole remanufacturer of Houdaille, Holset, 

and Stahl viscous type crankshaft dampers. 
Applications on marine, locomotive, drilling, mining, 

construction and automotive. Torsion & Fluid 
Products Inc. supplies remanufactured dampers to 

the mining, drilling, automotive markets and 
virtually all railroads for application on E. M.D., G. E., 

Waukesha, and Detroits. 

STAHL IN C. 
Manufactures and supplies direct replacement 

viscous type torsional vibration dampers for E.M.D., 
Waukesha, G. E. , Detroit, Cat, Cummins and others. 

Exclusive manufacturers and suppliers of the 
innovative Stahl tl'anldampet8 for attenuation of 

engine and drive excited torsionals that cause 
premature and catastrophic fai lure of clutches, 

gear boxes and drive components. The 
tl'anldampet8 is a long-lived 

maintenance-free damper. Torque is not 
"driven through" the damper as in 

elastomatic or mechanical dampers 
which rapidly fai l due to instantaneous 
"spike" torques that are superimposed 

on static torque output from engine. 
Can be installed in a matter of minutes 

using standard mounting hardware. 

For more information or technical data, 

STAHL1 INC. 
P.O. Box 28646 • MomphiJ. TN 38128 • Phone (901) 372-3440 
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from ring gear support. Check 
holes for wear in ring gear sup­
port and install six drive pins. 
Position camplate in ring gear sup­
port so that drilled holes in cam­
plate sockets are counterclockwise 
in the pockets. If installed clock­
wise, clutch will not engage. Place 
camplate retainer on ring gear 
support with thrust washer dowels 
in retainer facing out. Using mal­
let, drive complete retainer onto 
drive pins and dowels until re­
tainer seats on ring gear support, 
check drive pins to see that they 
are flush with retainer. Apply 
camplate retainer bolts, torque to 
21 ft lbs and lockwire. Place a 
spring cup over each end of roller 
spring and insert over assembly in 
the drilled hole of each campocket. 
Install the rest of the rollers in 
this manner. Using a protractor, 
mark the bottom of the support 
assembly to indicate the alignment 
point for a bearing oil groove. This 
will facilitate angular location of 
the bearing when it is installed. 
Remove t u r b i n e bearing from 
freezer and insert in support as­
sembly. Align the oil groove in 
the bearing with the mark on sup­
port; be sure that the bearing 
seats solidly on the shoulder. In­
stall pipe plugs in support. Insert 
roller retainer into bore of ring 
gear support and remove spring 
clips. Install t h r u s t washer on 
dowels on top of camplate retain~r. 
Oil top of thrust washer and in­
stall support assembly in bearing 
bore and remove roller retainer. 
Turn support assembly counter­
clockwise to release the rollers 

while inserting it in the bore. Turn 
the complete assembly over. Posi­
tion thrust washer over dowels in 
ring gear support. Oil top of thrust 
washer and install retainer. Apply 
retainer bolts and torque to 21 ft 
lbs. Install ring gear on bottom 
of ring gear support, apply bolts, 
torque to 38 ft lbs and lockwire. 
Check end play of support assem­
bly; end play should be within 
.008"- .030". 

Remove burrs from turbine bear­
ing support and clean drilled pas­
sages. Insert two guide pins in 
support assembly of the clutch and 
place the turbine bearing support 
in position on clutch, align cutout 
in bearing support with notch in 
flange of clutch support assembly. 
Remove guide pins and apply bolts. 
Apply gaskets to main housing 
and install p i p e plugs. Install 
round cover plate over #2 idler 
stubshaft pilot base. Apply bolts 
and torque to 36 ft lbs. Inspect 
and remove b u r r s on mounting 
·face of turbine bearing support. 
Install two guide pins in main 
housing and apply gasket. Install 
dowels in turbine bearing support. 
Install bearing support and clutch 
assembly to main housing. Remove 
guide pins and apply mounting 
bolts, torque to 34 ft lbs. Inspect 
turbine inlet scroll support and re­
move burrs and nicks. Install guide 
pins and apply inlet scroll support. 
Install center closure plate and 
torque bolts to 34 ft lbs. Insert 
turbine i n 1 e t scroll and remove 
burrs from mounting surfaces. In­
stall turbine inlet scroll on inlet 
duct support. Measure distance be-



Committee on Diesel Mechanical Maintenance 253 

tween top of turbine inlet scroll 
support to top of the inner flange 
of scroll, distance should not be 
less than .122". Install exhaust 
duct seal ring carrier on inlet 
scroll, apply bolts and torque to 
36 ft lbs. Check seal rings for 
proper sizing. Seal ring carriers 
having .215" nominal width ring 
grooves requiring inserts. Install 
exhaust duct seal rings and stag­
ger joints. 

Assemble upper and lower links 
to inlet scroll. Leave bolts loose 
to facilitate assembly of other 
components. 

Install end closure plates and 
torq1,1e bolts to 34 ft lbs. Apply 
keys into keyways of inlet scroll 
retainer plate. Apply spiratellic 
seal to inlet scroll retainer plate. 
Insert retainer plate into nozzle 
ring. Apply retainer plate and 
nozzle assembly on turbine inlet 
scroll. Apply mounting bolts and 
torque to 38 ft lbs. Apply turbine 
wheel shroud and check clearance, 
maximum allowed is .030". Apply 
shroud clamping ring and torque 
to 50-inch pounds. Check nozzle 
ring to see that it is free and not 
binding. Check inside diameter of 
shroud. Measurements should be 
14.806" to 14.813" and should not 
exceed .030" blade tip clearance on 
radius. 

Install compressor journal bear­
ing so t h a t one of the small 
bearing oil feed holes, to the left 
of an J.D. oil feed groove is on the 
turbo vertical centerline. Check 
bearing for proper seating in hous­
ing with .002" between bearing 

shoulder and support. Install ex­
haust duct and exhaust diffuser, 
apply spring clips and torque bolts 
to 44 ft lbs. Apply spherical seat 
thrust bearing. Install shaft pro­
tector sleeve into heat dam washer 
and place in position on thrust 
bearing. Install guide pins into 
compressor bearing support, apply 
gasket and compressor seal. Re­
move guide pins and install bolts, 
torque to 35 ft lbs. 

Install rotating assembly shaft 
into s h a f t protector sleeve and 
lower into compressor assembly. 
Remove shaft protector sleeve and 
install thrust washer over turbine 
wheel shaft and tighten securely 
with countersunk screws. Using 
.002" feeler gage, check that there 
is no clearance u n d e r thrust 
washer. Install impeller spacer. 
Install a dowel pin in side of im­
peller seal. Apply impeller seal 
gasket, apply bolts and torque to 
50-inch lbs. Install compressor 
impeller, retainer and nut, torque 
impeller nut to 260 ft lbs. 

Install two guide pins in the 
compressor bearing support and 
apply compressor diffuser. Apply 
sealant to machine surface of the 
bearing support and apply com­
pressor scroll over guide pins. Ap­
ply bolts and torque to 34 ft lbs. 

Compressor section installation: 
Install two guide pins in the com­
pressor bearing support flange. 
Center the exhaust duct rear rings 
on ring carrier. Position the links 
on turbine inlet scroll to a vertical 
position. Install compressor sec­
tion in the turbine section taking 
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care to align the sun gear in the 
pilot. After the compressor section 
is seated on the turbine section, 
apply bolts and torque to 82.ft lbs. 
Apply e x h a u s t duct bolts and 
torque to 40 ft lbs. 

Install link to clevis bolt. Install 
shims between clevis mounting pad 
and the compressor bearing sup­
port to remove all clearance around 
the link bolts. Tighten clevis at­
taching b o I t s over shims and 
torque to 34 ft lbs. Tighten link 
bolts to 210 ft lbs. 

Using a .009 feeler gage, check 
back edge of impeller to ensure a 
minimum clearance of .009" be­
tween i m p e II e r and compressor 
bearing support. Using a .024" 
gage, check to ensure the clear­
ance does not exceed maximum 
clearance of .023". 

Mount magnetic dial indicator on 
housing and check rotor and thrust. 
End thrust should be between .006" 
to .020". 

Install rotor sweep indicator on 
end of compressor shaft and check 
concentric squareness; maximum 
run-out is .005". Reposition dial 
indicator to I.D. of impeller cover 
bore on scroll. Rotate impeller to 
determine concentricity run-out; 
maximum is .025". 

With turbocharger in horizontal 
position and dial indicator mount­
ed, lift up on impeller to check 
available bearing clearance; maxi­
mum reading is .015". Return 
turbo to position so that rotating 
assembly is vertical. Install two 
guide pins in scroll impeller lower 

mounting flange. Mark the leading 
edge of four equally-spaced impel­
ler vanes 1" from O.D. Apply a 
piece of detltal wax 1/2" x 7 /8" to 
each marked vane inboard of the 
mark. Chalk or powder the top 
surface of the wax to prevent 
sticking, apply .040 shims and im­
peller cover. Apply three equally­
spaced bolts in cover and torque to 
34 ft lbs. Remove bolts, cover and 
shims. Attach magnetically-mount­
ed dial indicator to face of scroll 
impeller cover. Position the indi­
cator so that the button rests on 
the wax in direction parallel to the 
rotor axis. Zero the dial indicator 
on an unwaxed blade. Rotate im­
peller and measure wax thickness. 
The cover clearance should read 
between .020-.030". 

2. G. E. Turbocharger rebuild 
Following r e m o v a 1 of turbo­

charger, it is thoroughly inspected. 
Remove lockwires, b o 1 t s and 

heat-trapped washers that secure 
the turbine inlet assembly to the 
turbine casing. Apply four 1/ 4" -13 
bolts in holes provided in the inlet 
flange and jack the flange from 
its fit in the casing. After inlet 
assembly is removed from casing, 
the inlet flange is removed from 
the inlet assembly by unbolting 
it from the shroud. Discard nuts 
and bolts. This allows for thorough 
cleaning of inlet assembly parts. 
Unless nozzle ring, nose piece or 
retainer are damaged, they remain 
as a sub-assembly during cleaning, 
qualifying and repair. To disas­
semble the sub- assembly, the 
retainer bolts are removed and 
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discarded, then the pieces taken 
apart. 

Blower inlet bolts and lockwash­
ers are removed and three 1/2" -13 
bolts are inserted into the holes 
provided to jack the inlet from its 
fit in the blower casing. Remove 
inlet carefully making sure not to 
damage compressor wheel. 

Blower casing bolts and lock­
washers are removed and three 
1/2" -13 bolts are inserted into the 
holes provided in the turbine casing 
to jack the blower casing from its 
fit in the turbine casing. Remove 
blower casing carefully to avoid 
damage to compressor wheel. 

Remove diffuser from blower 
casing .. by using a slotted screw­
driver to r e m o v e six flathead 
screws. R e m o v e diffuser from 
casing and handle with care to 
avoid damaging aluminum mount­
ing surfaces and vanes. 

Use a wrench to hold the rotor 
stud stationary. With a second 
wrench, remove the rotor locknut 
and discard. Apply three 5/16"-18 
screws in holes provided in rotor 
cap and evenly jack the cap from 
the shaft. Remove compressor 
wheel with a puller and remove 
key from keyway. For balance 
purposes, key should remain with 
shaft. 

Remove lockwires and bolts hold­
ing blower end seal, and remove 
seal and discard. Remove thrust 
collar from rotor and retain as 
matched assembly. 

Turn turbine casing around. Re­
move turbine disk assembly and 
shaft, then reassemble rotor as­
sembly to keep parts together. 

Remove lockwires and bolts from 
turbine seal, and pry seal from 
casing and discard. 

Using a brass punch, knock out 
compressor bearing and discard. 
Some railroads elect to qualify and 
reuse some seals and bearings. 

Following disassembly, the com­
ponents are cleaned by means of 
Proceco glass bead, shot blast or 
cold parts cleaner. 

To reassemble, the machined 
surfaces of the blower casing and 
blower inlet are buffed. Inlet, cas­
ing and diffuser are checked for 
cracks or flaws. Blower inlet and 
diffuser are then bolted to blower 
casing. Flathead screws used to 
mount diffuser are secured by dif­
fuser metal into the slot of each 
screw. 

Remove all cleanout covers on 
the turbine casing, clean aU cor­
rosion. Replace covers using new 
gaskets. Buff machined surfaces 
and check for cracks. 

Apply blanking plates over water 
inlet and outlet openings, apply 70 
PSI water pressure for 20 minutes 
for leaks. Clean lube oil, seal air, 
and water passages. 

Install blower end bearing in 
turbine c a s i n g with a bearing 
driver and a hammer. Ensure back 
of the bearing is f u 11 y seated 
against turbine casing. Tum tur­
bine casing around and install tur­
bine end bearing the same way. 

Apply a bead of RTV-106 seal­
ant to turbine seal mounting faces 
in the turbine casing. Install tur­
bine seal, torque bolts to 95 inch 
lbs and lockwire. 
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DEVELOPING 

CIS 
Locomotive Traction Motors and Main Generators 

0rM and MG Spray Washer and Vacuum· 
Dryer with Integral Jib Crane. 

@Vacuum Dryer. can keep up ® TM Stripper and Upender. 
with production of spray washer. 

PROCECO INC. 
1020 East 8th St./Jacksonville, Aorida 32206 
Telephone: 904-355-2888 
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SEE OUR ADS ON PAGES 18-19-330-331 

In Both US & Canadian Manufacturing Locations. 

@ TM Varnish Curing 
Oven With Automatic 
Material Handling. 

@ Batch Type Gear 
Case Spray Washer. 
May also be used to wash 
other components. 

@ Conveyor Gear 
Case Spray Washer. 
May also be used for 
washing other 
components. 

MACHINERIE INDUSTRIELLE LTEE 
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PROCECO 
INDUSTRIAL MACHINERY l TO 

1243 rue Darien/ Montreal, Quebec H2K 4A2 
Canada/Tele: 514-527-1335/Telex: 055-62262 
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Apply a mixture of #10-weight 
oil and STP to the bore of each 
bearing, #10-weight oil to the face 
of each bearing and STP to the 
rotor shaft. Install turbine disk 
assembly and shaft carefully, not 
to damage bearings. Assemble 
thrust collar on blower end of 
shaft and align with keyway to 
exact position as when removed. 
Apply a bead of RTV-106 sealant 
to the seal mounting face in the 
turbine casing. Apply new blower 
end seal with bolts torqued to 95 
inch lbs and lockwire. Apply thin 
film of STP on shaft and thrust 
collar face, then apply compressor 
wheel, aligning keyway to install 
key. Apply a thin film of STP 
on rotor cap taper and nut con­
tacting surface of rotor cap. Apply 
cap and using a new locking nut, 
torque to 100 ft lbs. 

Rotate the rotor to assure it 
turns freely and measure the lat­
eral by using a dial indicator on 
rotor cap. There should be .007"­
.008" lateral thrust. 

Apply Presstite on all machined 
surfaces of blower casing assembly 
and turbine casing w h e r e the 
blower casing mounts. While being 
careful not to hit compressor wheel 
fins, install blower casing assembly 
and torque bolts to 75 ft lbs. Check 
rotor to make sure . it turns free. 
Check clearance between blower 
inlet and compressor wheel fins. 
It should be between .034" and 
.039". 

Install turbine inlet assembly. 
Set a nozzle ring with nose piece 
into inlet flange and bolt shroud 

to flange with a torque of 20-25 
ft lbs. Apply Presstite to machined 
mounting surfaces of turbine inlet 
assembly and turbine casing, in­
stall inlet assembly to casing and 
apply first four bolts in a criss­
cross pattern. Check if rotor turns 
freely. Install remaining bolts, 
torque to 40 ft lbs and apply stain­
less steel lockwire to bolts. Check 
to see if rotor turns. 

3. Power Assembly Reclamation 
and Specifications 

P o w e r assemblies are disas­
sembled into four major compo­
nents: cylinder head s, pistons, 
liners, and connecting rods. All 
components are cleaned before any 
inspection or rework. 

Cylinder Heads: The cylinder 
head is tested for leaks either by 
hydrostatic or air while submerged 
in water. The head is magnafluxed 
for cracks; if cracks are found, 
OEM guidelines are used to de­
termine whether the head is to be 
condemned or approved for re­
work. Valve guides are inspected 
for wear and replaced when worn 
beyond limits. Valve seats are cut 
and ground. Before final assembly, 
the heads are cleaned to remove 
metal, grit and other residues left 
in the machining process. 

Pistons: The piston is cleaned 
under the crown by shotblasting to 
remove carbon deposits not re­
moved in the initial cleaning. The 
exterior is examined for scoring 
and dirt scratches. The dimen­
sion of the p i s t o n is checked 
for distortion and rejected if it 
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does not meet the recommended 
OEM limits. The ring grooves are 
checked for wear with a ring gage 
and are recut to next ring size if 
found to be beyond wear limits. 
S o m e railroads reclaim pistons 
with ring grooves worn beyond the 
maximum by applying inserts in 

·the ring grooves or by chrome 
plating. The piston is checked for 
cracks using the Magnaflux pro­
cess. If Magnafluxing is not avail­
able, pistons can be checked for 
cracks by filling them with a sol­
vent, allowing them to stand for 
a period of time and make a visual 
inspection for leaks. The final step 
is the application of a phosphate 
treatment to restore porosity to 
the surface for the purpose of oil 
retention and to reduce scoring 
during the break-in period. 

General Motors Connecting Rods: 
Fork rods and baskets are not in­
terchangeable since they are line 
bored as an assembly. Both the 
fork rod and the b a s k e t are 
stamped with identical serial num­
bers for matching and identifica­
tion purposes. 

Fork rods are cleaned in accord­
ance with acceptable practices and 
are checked for surface damage 
and worn threads in the bolt holes. 
Serration area is checked for nicks, 
burrs and cleanliness, upper bear­
ing locating dowels are checked 
for tightness. Rods are inspected 
for cracks by Magnaflux. Baskets 
are inspected for nicks, burrs, and 
fretting. Any imperfections found 
must be removed with care to be 
certain that the diameter of the 

basket bore is not increased in the 
process. Rod bore is checked by 
bolting the basket securely in place 
and torqued to OEM spec. Bore of 
the basket is measured at three 
points 60° apart at each end of 
the bore. The average dimensions 
must not exceed specified maxi­
mum, and if bore is beyond limits, 
the rod and basket must be re­
worked. 

The blade and fork rod are in­
spected for twist, bend, length and 
bore parallelism. The blade rod 
slipper is checked for nicks, burrs, 
heat discoloration and toe-in and 
toe-out. In checking toe-in and 
toe-out, a 7 .692" · diameter man­
drel is used. The blade is placed 
on the m a n d r e 1 and toe-in is 
checked by inserting a .007" feeler 
gage between mandrel and sli:pper. 
Toe-out is checked by inserting a 
.003" feeler gage between mandrel 
and each end. If the .003" gage 
can be inserted more than two 
inches, the rod is reworked. 

Rods are scrapped for the fol­
lowing conditions: twisted, bent, 
out of p a r a 11 e 1, damaged or 
cracked. 

Liners: The cylinder liner must 
be thoroughly cleaned to remove 
carbon and dirt deposits. Liners 
are hydrostatic tested for leaks 
and cracking, and only those found 
to be serviceable are reworked. 
The liner is checked for wear and 
roundness using a bore gage or 
an inside micrometer. If found to 
be within the wear limits, the liner 
is honed for reuse. When liners 
are worn beyond the standard di-
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rnensions, then you must consider 
the alternative of oversizing to 
.030" or .060" or chrome plating 
back to standard diameter. In 
making this decision, it is impor­
tant to consider inventory cost of 
oversized piston and ring kits. 

4. G. E. Power Assembly Rebuild 
This section on G. E. power as­

sembly rebuilding starts with the 
liners already cleaned, qualified, 
necessary machining and the head 
cleaned, qualified, v a I v e seats 
ground; valve springs and retainers 
have been applied. The water jac­
kets have only been cleaned. 

The jackets are then set upside 
down on a conveyor line where 
liner and head seat surfaces are 
buffed with a 12" Flex-Hone. Ex­
terior gasket surfaces are buffed 
with a wire wheel. 

Liner to jacket seal and head to 
jacket seal surfaces are measured 
and must meet the following spe­
cifications: 

Lower water seal diameter 
11.521" to 11.523" 

Upper liner seating surface 
11.499" to 11.501" 

Head wall seating surface 
10.499" to 10.501". 

All bolt holes are tapped to clean 
threads for correct torque indica­
tion w h e n tightening down the 
clamp ring. Jackets are placed into 
an oven capable of heating to 320-
3500F requiring approximately 
two hours when starting- with a 
cold oven. 

New clamp ring bolts are treated 
by dipping in Molydag #210 lubri-

cant thinnned with methyl alcohol, 
then dried. Seals and gaskets are 
applied to heads and liners placed 
upside down on a conveyor that 
feeds to a press. 

One jacket is removed from the 
oven when temperature of 320-
3500F is reached and placed for 
application of head and liner. An 
abrasive pad is used to polish head 
and liner seal surface, and corn­
pressed air is used to blow carbon 
and scale that may have been 
loosened during heating process. 
All required seals are placed in 
the jacket. The head is placed into 
j a c k e t insuring that the valve 
springs do not foul the jacket and 
compression relief valve opening is 
in line with the opening in the 
jacket. The lower liner seals and 
seal area are then lubricated with 
glycerin; liner is then placed in 
the jacket. The entire assembly is 
placed in a press where 40 ton 
pressure is used to seat the liner 
and head. An alternate method 
approved by G. E. is without the 
press using longer clamp ring bolts 
and then changing to the standard 
clamp ring bolts. A pre-set block 
is used to determine the size of the 
external square cut seal. Five dif­
ferent square cut "0" ring seals 
are available, and each is marked 
with a different colored paint spot 
requiring a different number of 
seal retainer rings. These five 
seals and corresponding retainer 
rings are found in GEK 61273. 

Clamp ring and bolts are then 
applied and torqued per G. E. spe­
cific~tion in a criss-cross pattern. 
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The power assembly is tested 
with air pressure set at 45 PSI and 
submerged in water with rust pre­
ventative for a period not less than 
five minutes. 

The Committee is of the opinion 
that General Electric's recommend­
ed 5000 PSI hydraulic test serves 
no useful purpose, providing the 
head to liner clearance will not 
accept the .0015" feeler around 
the entire circumference of the 
head to liner fit. 

5. Air Compressor 
Requalification of air compres­

sor components after the com­
pressor has been disassembled and 
cleaned: 

Crankshaft main bearing journal 
must be inspected, and diameter 
checked; minimum diameter is 
3.376". Crank pin should not be 
worn over .0015" out of round or 
less than 3.496" diameter. Clean oil 
passage in crankshaft. Shaft size 
must have a diameter of 3.250 ± 
. 0015". Magnaflux crankshaft for 
cracks. Crankshafts that are con­
demned because of wear can be 
reclaimed by sleeves, plating or 
welding. 

Connecting rod inspection and 
qualification should include check­
ing the rod for twist, bend, and 
parallelism. The rod should be 
Magnifluxed for cracks, and close 
attention given to cracks in con­
necting rod cap bolts. Rods and 
rod caps are line bored and serial­
ized and must be kept together. 

Inspect cylinder for scoring and 
cracking, check bore diameter for 

wear. Measure cylinder height if 
cylinder has been machined to re­
move cuts and pitting in gasket 
surface area. When the cylinder 
has been qualified for service, 
hone c y I i n d e r bore to remove 
ridges at end of ring travel and 
to facilitate ring seating. 

The cylinder should be honed 
to a finish of 25 to 40 micro-inches 
with a crosshatch of 25° to 35°. 
The proper finish can be checked 
with a surface indicator. The cyl­
inder must be properly cleaned to 
remove all metal and grit left by 
the honing operation. Cylinders 
worn beyond condemning limits 
can be oversized, plated or sleeved 
back to standard dimensions. 

Piston inpection and qualifica­
tion: Ring groove must be square 
and free from wear ridges, nicks 
and burrs. Clearance between ring 
side and groove should not exceed 
.004". Small areas of scuff marks 
or scratches can be smoothed or 
rounded with a file. Do not use 
emery cloth or carborandum stones . 
Check piston to liner clearance 
with feeler gage before applying 
rings to piston. Minimum clear­
ance of .0035" and maximum of 
.0080". 

Inspect piston pin bushing or 
bearing for wear by inserting pis­
ton pin and checking with feeler 
gage; replace if worn beyond Jim­
its. The piston pin should be re­
placed if scored, pitted or worn 
beyond limits. 

Air Compressor Heads: Intake 
and discharge valves are disas­
sembled and valve disc measured 
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for wear. 0. E. M. recommended 
minimum wear limit if? .052" after 
lapping. Valve discs and seats are 
lapped and cleaned. Burrs and 
nicks are removed from the gasket 
surfaces. Valve bumper is inspect­
ed for cracks and wear. 

Install spring in bumper, place 
valve discs on valve seat and as­
semble valve. T o r q u e clamping 
bolt or nut to 85 to 95 ft lbs. The 
complete valve can be checked for 
leakage by applying air pressure 
to valve or filling valve with rec­
ommended solvent. 

Air compressor and head assem­
bly requires the following steps: 
Inspect head for nicks and cuts on 
gasket surfaces. Check f a c e or 
head with straight edge for flat­
ness, maximum allowed is .002". 
Install valves, clamp cover plate 
and u n I o a d e r pistons in head. 
Torque all bolts and nuts to O.E.M. 
specifications. 

6. Crankcase Reclamation 
Crankcase salvage by c h r o m e 

plating has been used by the rail­
road industry for over SO years 
and has proven to be very success­
ful and cost effective. 

EMD crankshafts are classified 
into two types: "Class C" and 
"Class D." Class C shafts have in 
excess of .080" chrome per side up 
to .060". Class D shafts have .080" 
per side or less with a minimum of 
. 005". 

Class C crankshafts are not rec­
ommended in engines over 2500 
horsepower. Several railroads use 
Class C crankshafts only. 

This Committee recommends all 
crankshafts, new or reworked, be 
equipped with bolt on removeable 
stub shafts. The two types offered 
are the EMD style and a slightly 
different one offered by Chrome 
Crankshaft. · 

The General Electric Company 
has "furnished the following recom­
mendations: No chrome plating on 
the crankshafts of eight-cylinder 
engines with g r o s s horsepower 
greater than 1420, 12-cylinder en­
gine with gross horsepower greater 
than 2150 and 16-cylinder engines 
with gross horsepower greater than 
2750. 

For all other applications where 
chrome plating is acceptable, the 
minimum thickness should be .005" 
to maximum .015" per side. 

R e p a i r procedures on crank­
shafts by methods other than 
chrome plating are still under close 
scrutiny, as in several cases they 
have not proved consistently re­
liable. 

This Committee recommends the 
shot peening of all fillets on all 
types of crankshafts. 

7. Q)nnecting Rod 
Bearing Problems 

This portion of this Committee's 
paper will deal with the problems 
associated with EM D, General 
Electric and Bombardier locomo­
tive engine rods and bearings . 

EMD has experienced problems 
with the 12 and 16-cylinder ESB 
engines at the slipper surface of 
the blade rod. The problem has 
been attributed to the wrist pin 
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being tapered, causing stress load­
ing on the slipper surface of the 
upper bearing shell. 

EMD has advised the railroad 
industry of the · pin problems on 
wrist pins manufactured during 
the period between June 1979 to 
March 1980 and has offered war­
ranty replacement of any that are 
failing under this stress condition. 
The problem associated with wrist 
pin bearing and the blade rod sur­
face usually does not · occur prior 
to 200,000 to 250,000 miles of serv­
ice. 

The difficulty c a n be readily 
identified by inspection of the 
bearing "fish-hack" surface during 
r o u t i n e crankcase inspections. 
Stresses in these areas will ulti­
mately lead to catastrophic failure 
if not rectified at periodic inspec­
tions. The repair necessitates re­
moval of the power assembly to 
replace the piston pin. 

The Committee has no firsthand 
information other than this par­
ticular problem concerning the 
EMD E3B engine connecting rod 
pearings. The Committee recom­
mends that EMD's outstanding 
instructions and maintenance pro­
cedures, as well as EMD Pointers, 
sliould be followed in routine main­
tenance practices. 

The engines manufactured ·by 
Bombardier, based on the previous 
Alco design, are operating in lim­
ited numbers within the continen­
tal United States and to this point 
in time, the Committee knows of 
no instances of bearing difficulties 
with this engine. The engine is 

also manufactured in numbers for 
export purposes, and there have 
been no reports at this writing to 
indicate from any foreign sources, 
that a problem exists within the 
connecting rods and bearing area. 

The General Electric locomotives 
equipped with the 7FDL 12 or 16-
cylinder engine have experienced, 
since its inception, an inherent 
design deficiency with the con rod 
bearing itself which in many in­
stances has lead to crankshaft 
failures. The majority of the bear­
ing failures are usually readily de­
finable, such as a lube oil pump 
failure, overspeed, or some other 
engine related problem. However, 
causes for the individual type fail­
ure, single spun bearings, are yet 
to be specifically identified by 
General Electric. 

These types of failures are in­
dicated by the graphs of two major 
railroads within the United States 
operating fleet sizes in excess of 
400 units. It is interesting to note 
the parallel b e t w e e n the total 
crankshaft failures and the con 
rod bearing failures. 

In the past, the railroads and 
General Electric have defined the 
individual connecting rod bearing 
failures as caused by either under 
torqued or misapplication problems. 
However, recent investigations in­
dicate that this may not be the 
primary cause of the failure. If 
close examination is given to the 
engine manual as published by 
General Electric and the toler­
ances of the crank pin, as well as 
the rod bore, the maximum toler-
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ance specified by General Electric 
will be exceeded by two thou­
sandths of an inch. Consequently, 
as a result of these findings, cer­
tain railroads are re-evaluating 
their position on qualifying rod 
bores on both new and used rod 
applications. 

In addition to the rod bore, 
proper examination of single spun 
bearing failures shows they are 
generally associated with fretting 
of the rod cap and rod mating sur­
faces, indicating movement be­
tween the rod cap and rod, whether 
it be from new or reconditioned 
applications. 

Genera 1 Electric recommends 
that rods indicating excessive fret­
ting should not be re-used. The 
railroad industry has asked what 
is "excessive fretting." General 
Electric has since come out with 
publication GET 6345 that defines 
the problem in more detail to as­
sist the individual in this examina­
tion. 

The General Electric master 
rod, as manufactured, has a split 
line tolerance that does not allow 
for placement without difficulty 
in the cap or rod. Consequently, 
this requires a decision or judg­
ment by the installer. It is critical 
that the tang and slot side of the 
bearing be installed flush with the 
split line surface. 

Due to the wide deviation in the 
split line location specifications 
relating to possible improper in­
stallation, one major railroad has 
specified the split line on new rods 
to be within fifteen thousandths 

of an inch of rod bore center line. 
As previously indicated, the pub­
lished specifications relative to 
crank pin diameters and master 
rod bores can e x c e e d General 
Electric's own specifications. The 
c o n c e r n for excessive running 
clearance has prompted one major 
railroad to undertake a program 
of pre-assembled rod bore measure­
ments prior to installation of the 
assembly in the engine. Prior to 
the engine installation, rod, bear­
ing and cap assemblies are torqued 
to specifications and measured per 
General Electric instructions. This 
railroad has deviated from the tol­
erances allowed in the General 
Electric engine publication where 
all three readings, and not the av­
erage of the three readings, must 
fall within specified bore diameter. 

General Electric has developed 
the grooveless con rod bearing 
w h i c h requires a different rod 
assembly to the locomotive engine. 
This assembly, if approached as 
a retrofit operation, becomes an 
economic burden on the railroad. 
At this time, the grooveless bear­
ing appears to have an extended 
life over the groove bearing; how­
ever, this Committee is of the 
opinion that it is not the ultimate 
design improvement. 

We respectfully suggest that 
General Electric consider a total 
redesign of its master rod assem­
bly and bearing to incorporate ser­
rated rod and cap split line mating 
surface along with doweled bearing 
and larger cap bolts to eliminate 
movement between rod cap and 
master rod. In the opinion of the 
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Committee, this type of redesign 
will eliminate the con rod bearing 
from being the weakest point of 
the 7FDL engine. 

mutual cooperation of G. E. and 
a major railroad to insure an ex­
tended service life of the rods and 
engine they are applied to. 

The Committee is also of the 
opinion that further research and 
development needs to be done in 
the area of electron beam welded 
head or other means of eliminating 
entry of water into the cylinder, to 
prevent catastrophic hydraulic fail­
ures resulting in crankshaft loss. 

Throughout the stripping, clean­
ing and requalification steps, all 
master rods are matched with their 
caps by the serial number stamped 
on each. 

On old - style connecting rods, 
G. E. part #117X1030-3, a steel 
rod 21" long and .495" wide is 
pushed through the entire length 
of the oil passage to check for any 
obstructions and to keep any ob­
viously bent rods from going any 
further in the requalification pro­
cess. This is only a rough test that 
will catch rods with a bend of 
greater than .010". All new style 
rods, G. E. part #117X1060-1 that 

8. G. E. Master Connecting 
Rod Requalification 

Every G. E: master connecting 
rod that enters the shop is requali­
fied to prevent crankshaft and 
power assembly damage and even­
tual engine failure. The following 
procedures were developed through 

"C" Mt·ldt ltlt slle•s lull uturalton 
to top. 

"D" Sialic! lid I tit onlr PllhiiUIIItd 
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felt. Hi-Lift felt segment C'C") 
is completely aaturated to top with oil. 
Standard felt ("0") has unaaturated, 
white area at top. Both are eame 
size and were placed in tray before oil 
was added. Detaila available from your 
locomotive builder or write direct to: 

MILL•R P·L~AX, CORP. 
Winona, Minn., Ph. 507, 452-2461 
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do not have the straight through 
oil passage, and rods that pass this 
test are more critically tested for 
twists and bends later in the pro­
cess. Old style rods that do not 
pass this test are scrapped. 

The crankpin bore split line is 
checked by removing all bearing 
·cap bolts and splitting the halves. 
A dial indicator that is mounted 
on a steel bridge is centered on 
the bearing cap and zeroed. The 
zeroed dial indicator is then trans­
ferred to the rod side of the bore 
and checked. The difference from 
the cap half to the rod half must 
not exceed .032". When the dif­
ference exceeds .032", the rod is 
scrapped. Both ends of the split 
line are checked to determine any 
taper from one rod face to the 
other. 

Bearing caps are put back on 
and torqued to 400-200 ft lb in 
100-125 ft lb increments. 

Crankpin bore, articulating rod 
pin bore and piston pin mounting 
surface are cleaned with a Flex­
Hone. Crankpin bore is then sand­
ed with 100 grit silicon carbide 
sandpaper to remove any burrs or 
high spots while the other two 
areas are buffed with a three-inch 
wire wheel. 

Articulating rod pin clearance is 
checked with a pin calibrated to 
G. E. specifications, inserted in the 
bore, and an .008" feeler gauge. 
(G. E. specifies .0085" as worn 
clearance limit.) The feeler gauge 
is inserted from the articulating 
rod window of the brass bushing 
at both sides. The feeler gauge 

must not be able to fit between the 
pin and the brass bushing. 

To check the minimum size of 
the crankpin bore, a 7 .8725" man­
drel is inserted into the bore. If 
it does not slide smoothly, the bore 
is checked for burrs or high spots 
that are sanded or filed with a fine 
half-round file, then sanded down. 
The maximum bore size is checked 
with the bearing shells inserted 
later in the process. 

An expanding crankpin that is 
used as a reference point for twist 
and bend measurements is placed 
in the crankpin bore and snugged 
up. A calibrated piston pin is 
bolted to the rod and torqued to 
250 ft lbs. The rod is then placed 
in a twist and bend test device, 
G. E. part #147X1502. 

To test for a twisted rod, a .005" 
feeler gauge is passed between the 
outermost edges of the piston pin 
and the machined rails mounted to 
the frame of the test device. The 
feeler gauge must not be able to 
pass through these areas. (G. E. 
specifies .004" as the maximum 
allowable deviation from zero.) 

To test for bends, there are dial 
indicators mounted on the test de­
vice that touch at each end of the 
piston pin. Both these dial indi­
cators are set to zero. The rod is 
then taken out of the test device, 
turned 180° and placed back in the 
test device. The total difference 
between the dial indicators will be 
how much the rod is bent to one 
side or the other. Bends less than 
.005" are allowed. Any rods with 
a b e n d of .005" or greater are 
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Dmnis Dorris, A 1511111111 .lltuwger of OpnaltOII>. tlllr r Bmgr Llllf. f ur. 

''We j udge price against quality. Chro mi um 
Corp. Pattern A liners have worked for us. In 
comparisons with o ther liners. cast or chro me, 
the d owntime facto r has been reduced to a 
negligible le,·e l. 

fn one instance o n o u r triple screw vessel, the 
Beverly Ann . we ran CC Patte rn A liners in one 
eng ine. cast in another and a cumpetiti,·e 
chrome in the third. The engine with CC Pat­
tern A used consid erably less oil on the average 
each da)'· I n o ne month , we saved enough in 
lube o il costs to co mpensate fo r the sliglitly 
h igher cost of Pattern A li ners:· 

Exper ience proves CC Paucrn A liners 
cut lu be oil consumption, extend liner life 
and resist the cor rosio n associated with high ­
su lghur fuel. 

· Since we've beg un using Pattern A liners, 
we've ne\'er missed a trip because of a liner 
failure." 

Call us to find o ut how to get the ad va ntages 
of q uality and depend ability. 

cc 
CHROMIUM CORPORATION 

An ELCOR Company 
1221 W. Campbell Road. Suite 2•15 • Richardson , Texas 75080 • (2 14) 231-1518 

Plants : LufKin, Texas • CJe,·cland , O hio • Chicago, Illinois 
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scrapped. (G. E. specifies bends of 
up to and including .004" are al­
lowable.) 

The bearing cap is removed and 
the bearings are inserted. On old 
style connecting rods, only grooved 
bearings, G. E. part #117X1045-2, 
can be used because of the straight 
through oil passage design. New 
style connecting rods normally use 
a grooveless upper bearing, G. E. 
part #117X1050-1. A g r o o v e d 
bearing may be used instead of a 
grooveless upper bearing, especial­
ly in the case of new style connect­
ing rods used with a secondhand 
crankshaft that has a high spot at 
the center of each connecting rod 
j o u r n a 1 from previous use of 
grooved bearings. A grooved bear­
ing is used as a lower bearing re­
gardless of connecting rod oil 
passage design. To keep field ap­
plication consistent, it has been 
chosen to not use grooved bearings 
in new style connecting rods. 

After inserting the bearings, 
each cap bolt is alternately torqued 
in 100-125 ft lb increments until 
400-425 ft-lb is obtained. This pro­
vides the proper "bearing crush." 

A hole micrometer is used to 
check the inside bearing diameter 

in three planes on each side of the 
bearing 3/4" from the rod face. 
The first is taken 90° from the 
split line. The second and third 
are taken one inch to 1 '-h " from 
each side of the split line. 

Diameter limits from bearing 
surface to b e a r i n g surface are 
minimum 7.441" and maximum 
7.4453". If any one of the three 
readings on each side is less than 
or greater than each respective 
limit, it m u s t be determined 
whether it is the bearing shells 
or the crank pin bore that is in 
error. The suspect bearings are 
first removed and the crankpin 
bore is remeasured. If the bore is 
all right, a new ·set of bearing 
shells is installed and rechecked 
with the micrometer. When the 
bore is out or" spec, the rod is 
scrapped. When the problem still 
exists, the bearings are held under 
close scrutiny for improper split 
lines, no "free spread" and align­
ment tang cut in wrong position. 

This completes the process of 
requalifying the master connecting 
rod. It is now ready for applica­
tion of a piston and then to an 
engine. 
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MY NAME IS ... .... ....... .. .......... ............................. ...................... . 

WITH .. ...................................................................... COMPANY 

I WOULD LIKE TO ASK THE DIESEL MECHANICAL COMMITIEE: 

MAIL TO: JOSEPH J. T. KOERNER 
SECRETARY-TREASURER - LMOA 
3144 Brereton Court 
Huntington, WV 25705 

ST MAJOR BREAKTHROUGH 
~'"fS....._ DIESEL LOCOMOTIVE 

FILTERS! 

• Today's hig h 
speed .1nd high c.1paci ty 

rai lroading have demanded .1n ever 

· increasing rise in pe.lk efficiency of filters. 

The h ighly improved M & J filter meets that need. 

DIESEL LOCOMOTIVE 
FILTER CORPORATION 

805 GOLF LANE• PHONE 312·695·4562 
BENSENVILLE. IL 60106 

THE ORIGINAL DIESEL LOCOMOTIVE FILTER 
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DIESEL MECHANICAL 

1\IAINTEN ANCE 

Six-Year Index 

1983 

Cost Control and Extended 
Service Life Through 

Improved Maintenance 
1. Leaks: Cooling Water, Lube Oil, 

Fuel Oil and Air 
2. Torquing Recommendations 
3. Update on Fuel Efficient 

Locomotives 
4. Radiator Screens 
5. Alternate Starter Systems 

1982 

Quality Maintenance -
The Key To Fuel Conservation 

1. Fuel Conservation -Effects on 
Maintenance 

2. Fuel Conservation - What It 
Costs 

3. Diesel Fuel Receipt and 
Disbursement 

4. 'I)lrbochargers 

1981 

Increased Service Life 
Through Improved Technology 

1. Running Gear 
2. Filtration 
3. FRA Rules 
4. Follow-up on Previous Topics 

1980 

Fuel Economy through 
Improved Maintenance in the 

Coming Decade 
1. Fuel conservation 
2. Winterization 
3. Utilization of on-board load 

test 
4. New FRA Rules 
5. Welded crankshafts 

1979 

Maintenance for High Reliability 
1. Welded crankshafts 
2. G. E. power assemblies 
3. Assigned maintenance 

terminals 
4. Radiators 
5. Dye and cooling system 
6. Air compressors 
7. Viscous and gear dampers 
8. Hard bore liners 
9. Progress toward elimination of 

oil leaks. 

1978 

Problems, Causes, Prevention 
and Repairs 

1. Power assembly water leaks 
-E. M.D. 

2. Turbos-Diagnosis of failures 
to replacement 

3. Winterization 
4. Update 

a. Viscous dampers 
b. Grooveless connecting rod 

and main bearings - G. E. 
c. Solid low pressure fuel 

lines-G. E. 
d. Air compressor 
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C& H __ c_&_H _C_HE_M_IC_A_L,_IN_C_. _ 
INDUSTRIAL & TRANSPORTATION CLEANERS 

222 STARKEY STREET 

ST. PAUL, MINNESOTA 55107 

(612) 227·4343 

A full line of cleaners 
for the Railroad Industry 

• Degreasers 

• Floor Cleaners 

• Electrical Cleaners 

• Tank Cleaners 

• Spray Cleaners 

We will make cleaners to meet 
YOUR specifications 

C&H CHEMICAL, INC. 
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Started in 1946, the Southwestern Railway Club this year 
is celebrating its 38th anniversary. 

The organization r msists of 246 Railroads and 394 Railroad 
Supply members who co-operate to discuss locomotive and 
freight car maintenance and other aspects of the Railroad 
Industry. 

Railroad personnel and Railroad suppliers and builders are 
welcome members in the Southwestern Railway Club. Meetings 
are held three times a year at which various presentations are 
given- 4th Thursday of October at Kansas City; 4th Thursday 
of January at Fort Worth; 4th Thursday of April at Little Rock, AR 

Application for membership should be directed to the Secre· 
tary-Treasurer, Southwestern Railway Club, P. 0. Box 716, St 
Louis, MO 63188. 

L. F. SANCHEZ 
PRESIDENT 

Asst. Superintendent Shops 
Atchison, Topeka & Santa Fe Rwy. 

Cleburne, TX 76031 

R. M. GRIMAILA 
SECRETARY-TREASURER 

Master Mechanic 
Missouri Pacific Railroad 

Houston, TX 77028 
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Tuesday, September 25, 1984 
3:30P.M. 

REPORT OF THE COMMITIEE ON SHOP EQUIPMENT 

Pre-Convention 
Presentation : 
Southwestern 
Railway Club 

J. R. SNOWDEN, Chairman 
Shop Engineer 

Ill inois Central Gulf Railroad 
Paducah, KY 42001 

VICE CHAIRMAN 

April 26, 1984 
Camelot Inn 

Little Rock, AR 

M. S. Anderson, Shop Engineer-Mechanical Department, Duluth, Missabe & Iron 
Range Railroad Company, Proctor, MN 55810 

K. 0. Anderson 
w. R. Doyle 
T. E. Greenwood 
T. F. Kelly 
M. G. Marler 
R. Michaud 
Charles Pope 
R. V. Propp 
D. D. Ramm 
G. B. Sweeney 
J. J . Wheel i han 

COMM ITTEE MEMBERS 
Mgr. Customer Support 
Asst. Master Mechanic 
General Foreman 

General Electric 
Mo-Pac 
NorfSou 

VP Eng., Dev., Tech. Svcs. CC 
Mech. Supt. (Shops) UP 
Asst. Project Manager VIA Rail 
Industrial Engineer Amtrak 
Shop Supt. BN 
Shop Supt. Milwaukee 
General Foreman NorfSou 
Supvr. Prod. Insta ll. EMD 

1984 TOPIC: 

"MORE PRODUCTIVITY AT LOWER COST" 

Erie, PA 
Monroe, LA 
Roanoke, VA 
Rock Island, IL 
Omaha. NE 
Montreal, PQ 
Wilmington , DE 
W. Burlington, lA 
Milwaukee, WI 
Atlanta, GA 
LaGrange, IL 
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PERSONAL HISTORY 

JAMES R. SNOWDEN 

Born in Fond Du Lac, Wisconsin, 
on February 9, 1930. He graduated 
from high school in 1948, attended 
the University of Illinois and the 
University of Wisconsin, after 
serving four years in the U.S. Air 
Force. 

He joined the Illinois Central 
Gulf Railroad in February 1977 as 
an Industrial Engineer at Paducah 
Shops, Paducah, Kentucky. In Sep­
tember 1981, he was promoted to 
Shop Engineer and p r e s e n t I y 
serves in that position. 

Prior to joining the I. C. G. R. R., 
he was employed by the Mirro 
Corporation in Manitowoc, Wiscon­
s in. He served in various engineer­
ing, staff and plant management 
positions during his years with 
Mirro. 

He is married to the former Joy 
Fredrick, and they have three sons. 
His hobbies are golf, woodworking 
and painting. 

MORE PRODUCTIVITY 
AT LOWER COST 

Introduction 
A key factor in making railroads 

n)ore pt·ofitable is the development 
of new ways to increase produc­
tivity, especially in back shop oper­
ations, while at the same time re­
ducing costs. 

Automation, robotics, etc. are 
being applied more and more to 
railroad shop equipment to help in 
r educing repair and rebuild costs. 

New tools are continually being 
developed by tool manufacturers 
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and by shop people to aid in re­
ducing costs and increasing pro­
ductivity. 

Our Shop Equipment Paper pre­
sents new developments in shop 
tools and equipment available and 
in use on railroads to help achieve 
"More Productivity at Lower 
Costs." 

Following are the subjects pre­
sented : 

1. Shop Tools : 
A. New Tools 
B. Shop-Made Tools 

2. Traction Motor Shop Equip­
ment Up-Date 

3. Hazardous Waste Handling and 
Disposal 

NEW TOOLS 
Industry is consistently develop­

ing new and improved tools. Many 
of them not only save time and 
money but improve quality and 
productivity while also improving 
safety. Following are several ex­
amples. 

1. Baker Armature Tester (Photo 
~1) 

The Baker Automatic Armature 
Test System is a fully automated 
multifunction armature tester per-

·~· . 

Photo 1 
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PEERLESS TOOLS 
MACHINERY AND EQUIPMENT FOR 
MAINTENANCE, REPAIR OR REWIND OF 
DIRECT CURRENT MOTOR AND 
GENERATOR ARMATURES. 

• Banding Machines 
• Automatic Undercutters 
• Automatic Tig Welders 
• Seasoning and Grinding Machine 
• Assembly/Disassembly Machines 
• Coil Manufacturing Equipment ~~ •r-r---
• Test Equipment 
• Lathe Attachments 

CB Tension Device 
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forming three separate and essen­
tial tests. The complete system 
includes: 

A console containing a Model 
171 bar-to-bar testing machine, 
a high current connection in­
tegrity tester and a DC hi-pot. 
A computer for fully automatic 
testing, analysis and printout. 

The bar-to-bar test is designed 
to produce high voltage stress be­
tween adjacent bars, turn to turn, 
and coil to coil as well as stressing 
ground insulation. The automatic 
indexer insures testing of each bar 
and coil by fully rotating the 
armature. The connection integrity 
test uses a low voltage 0 to 100 
AMP power source to test commu­
tator connections. With a pulsed 
current of constant value, applied 
to the work piece, the change in 
voltage drop is monitored by the 
computer. Changes in excess of a 
selected maximum rate of change 
will cause a failure indication. 

The DC hi-pot consists of a 0 
to 7500 VDC power supply with a 
maximum fault current of 5 MA at 
'1500 VDC. The computer with 5K 
memory, utilizes a 20 column ther­
mal printer, solid state display and 
in.teractive keyboard. All program 
functions are contained in a non­
volatile memory to prevent loss 
during any power down. System 
start-up consists of applying power 
and entering variables for testing. 
With the armature in place, the 
computer controller interfaces the 
various electronic units to the in­
dexer. Following sequential test­
ing, the test data is printed out for 
armature documentation. 
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This system is designed with a 
modular concept in mind and is 
available without the computer. 
In this case, the indexer would 
operate automatically, and the op­
erator would select the mode and 
observe the values resulting from 
each test. Also, DC hi-pots and 
ductors having other ratings can 
be supplied to suit individual re­
quirements. 

The Model 181 may be purchased 
separately to provide bar-to-bar 
testing using a hand held contac­
tor. The operator controls the out­
put of the tester and observes the 
single wave form on the oscillo­
scope. A stable pattern of con­
sistent amplitude indicates proper 
connection and sufficient dielectric 
strength. Any significant decrease 
in amplitude is a fault indication. 
This concept originated at GE a 
number of years ago as a better 
means to stress each bar with 
higher energy in order to more 
closely approximate actual opera­
ting conditions of the traction mo­
tor armature. Fault locations is 
made easier because only one chan­
nel is presented on the CRO rather 
than the multiple indications of the 
surge/span tester. Operator in­
terpretation is simplified, minimiz­
ing the need for skilled personnel. 
Additionally, testing bar- to -bar 
greatly reduces the transformer ef­
fect encountered when surge/span 
testing, which can transform ap­
plied voltages to levels that may 
damage insulation. 

The Model 181 contactor grounds 
at both ends of the fixture, thereby 
confining the test and providing 
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Increase Your 
Wheel-Retru.ing Production ... 
with Hegenscheidt's 
High Performance 
Under-Floor Wheel Lathes 

For getting maximum productiv ity whi le producing pre­
cise wheel contours and sizes, Hegenscheidt offers the 
finest Underfloor Wheei-Retruing Lathes in the industry. 
Hegenscheidt's tracer-controlled semi-automatic lathes 
recondition whee l-sets economically and feature quick 
wheel-profile changeovers and independent driving and 
centering systems. So, whatever your needs are in wheel 
reconditioning, contact Hegenscheidt. 

HEGENSCHEIDT 
Corporation 
1070 Livernois Ave. 
Troy, Michigan 48084 
(313) 585-7704 
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full effect of the applied voltage to 
the test bar. The operator moves 
the contactor around the commu­
tator from one bar to the next. 
As a result, the specific bar in 
fault is found rather than a group 
of bars with one or more faults 
as indicated by the surge/ span test. 

Operation of this equipment in 
the field has identified burned 
coils, previously passed by other 
type tests. Also, overlap of tig 
welds on the risers can be detected 
and readily cleared. The Baker 
bar-to-bar system, because of its 
higher energy concentration on 
each bar and multiple testing capa­
bilities, will save time and labor 
in armature inspection, thus pro­
viding a rapid and sure method of 
assuring armature integrity and 
rebuild quality. 

2. Hipotronics AC High Potential 
Testing Devices (Photo #2) 

For AC high potential testing, 
Hipotronics manufactures several 
different models. These instru­
ments are capable of generating 
applied voltages r a n g i n g from 
1.5KV to 5KV. They are mounted 
in a mobile cabinet with two 10" 
wheels, handle bar and cable holder 
for easy mobility on the shop floor. 
They are all equipped with a triple 
range KV meter and a single range 
current meter. A burn feature, 
f lashing r ed lig ht, and a foot pedal 
are all optional but recommended. 

3. Hipotronics DC High Potential 
Testing Devices 

For DC high potential testing 
H . ' 1potronics manufactures two dif-

Committee on Shop Equipment 

~----·-· ., .... 
' 

Photo 2 

ferent models for railroad use. A 
mobile unit, capable of 10MA at 
5000 VDC, incorporates two meters 
-a triple range KV meter and a 
triple range current meter. For 
safety, an output shorting r elay 
with discharge resis tor, gravity op­
erated, is s tandard. 

Model AE-BG Portable Hi-Pot 
(Photo ;:;:a) 

Also available is a hand carried 
unit capable of 6000 VDC at 51\-IA. 
This instrument weighs only 20 lbs 
and can be easily carried on board 
t he locomotive or anywhere in the 
shop. 

5210 Portable Hi-Pot (Photo 
.;;:4) 
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• • . -
• .. 

Photo 3 

Photo 4 

For limited voltage, a battery 
powered hand carried unit is also 
available. It weighs only 21 lbs and 
carries a rating of 1.5 KVDC at 
5MA operating, 20 MA short cir­
cuit. This instrument can also be 
carried on board the locomotive and 
anywhere on the shop floor or yard 
and has the advantage of not re­
quiring llOV AC input for opera­
tion. 

4. IRD Balancer (Photo .;:5) 
When rotating parts are out-of­

balance, the result is vibration. 
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Photo 5 

Vibration causes bearing failures 
and structural damage. 

In traction motors, unwanted vi­
bration results in early failure of 
the armature windings causing 
grounds and transmitting the vi­
bration to field coils leading to 
early failure of these components. 

It is essentia l that turbocharger 
rotors be finely balanced to pro­
long the bearing life, as bearing 
failure can lend to catastrophic 
failure of the turbo. A balancing 
machine is a valuable asset to any 
railroad that r epairs its traction 
motors and turbochargers. 

One railroad has put together an 
interesting, efficient combination 
of an IRD Series 260 Microproces­
sor Intell igent Balancer, a B50 and 
a B5 balancing machine. The 260 
balancer can either be switched to 
control the B50 or the B5 machine. 
Traction motor armatures are bal­
anced on the B50, and turbocharger 
rotors are balanced on the B5. 

The IRD Series 260 Balancer, 
utilizing the latest microprocessor 
electronics and techniques, repre­
sents a major advancement for 
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maintenance and production bal­
ancing. Regardless of rotor com­
plexity, the 260 resolves two-plane 
dynamic balancing problems in less 
than a second after r eceiving the 
required information. 

"Date entry" information is ex­
pressed in language familiar to 
the balancing industry, such as 
rotor dimensions and configuration 
and radius dimensions. To balance, 
the operator simply "touches in" 
the rotor dimensions, in any se­
quence, on a clearly labeled and 
logically arranged front panel. 

Here's how easy it is : 
1. Enter Rotor configuration and 

dimensions with a touch. 
2. Spin rotor up to desired speed 

and stop. 
3. Make corrections as noted on 

digital meters. 

Corrections are d i s p I a y e d in 
ounces, grams or static couple and 
may be quickly converted from one 
to another with a simple touch. A 
digital readout displays vibration 
displacement in mils or microns. 
The 260 retains the unbalance read­
out information enabling the oper­
ator to select a different type of 
correction or plane of correction 
without r espinning the rotor. The 
operator can change rotor config­
uration or dimensions by simply 
touching in the new information. 

5. Tesco Cooling System Tester 
(Photo =6) 

This kit is designed to introduce 
20 PSI water pressure to the cool­
ing system via the water tank fill 
neck. The fill neck pressure fix-
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Photo 6 

ture is placed on the f ill neck in 
the same way as the locomotive 
pressure cap, and a spring is then 
compressed to ensure a positive 
seal at 20 PSI. Other pressures 
can be utilized on railway me­
chanical specification from 0-25 
PSI. 

House water is connected to the 
regulator kit with the inlet valve 
closed, the dump valve closed and 
the pressure regulator backed off 
(minimum spring pressure) . The 
inlet valve is then opened and pres­
sure incr eased by the r egulator to 
20 PSI. Once the system is charged, 
the inlet valve is closed. Pressure 
should be maintained, otherwise a 
leak in the system is present. Note: 
suff icient time should be allowed 
for the system to b.e charged. If 
the inlet valve is closed and the 
gauge immediately r eads less than 
20 PSI, the system is not charged. 
Open inlet valve and finish charg­
ing system. 

If leaks are indicated, a full sys­
tem inspection is required including 
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Aeroqui p leadership gives you ... 

The right products 
and services 

at the right time 

Weld Flange 
Fittings 

SIS 401 Electronic 
Speed Recorder 

Transition Control 

-- : ~ .. 
Air Brake 
Replacement Parts 

Lock lite 
Cotter Pins 

: ~ 

For more information on Aeroquip original equipment or replacement 
parts write Aeroquip Corporat ion, 500 N. Hough St reet, Barrington, I IIi· 
nois 60010. Aeroquip is a subsidiary of Libbey-Owens-Ford Company. 
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an engine crankcase inspectiov. 
Once the test is complete, with the 
inlet valve closed, back off the 
pressure regulator to minimum 
spring pressure and open the dump 
valve to release the water under 
pressure. Direct the water away 
from all personnel by holding and 
directing the dump hose. Once the 
guage reads "0" and all flow is 
stopped, the fill neck pressure fix­
ture can be removed. First reduce 
the spring pressure and then re­
move the fixture from the fill neck. 

Special Note: This kit was de­
veloped to limit the operator's 
ability to over pressure cooling 
systems. The pressure regulator 
provides a range of 0-27 PSI water 
pressure and the fill neck pressure 
fixture spring rate was adjusted to 
relieve at 27 PSI using a new EMD 
fill neck. The fill neck pressure 
fixture utilizes a standard fill cap 
gasket from an EMD or GE fill 
cap. 

Following the completion of test­
ing, two precautions must be ob­
served: 

1. Check that the water treat­
ment concentration is correct. 
The necessary addition of 
water (probably untreated) 
will dilute the treatment ma­
terial. Restore it to proper 
concentration. 

2. Make sure the water level in 
the system is not left abnor­
mally high. This is especially 
important with GE locomo­
tives that have dry radiators 
(no water in them) when 
cooling is not needed. 
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While using the Tesco tester 
system, enough water will be added 
to fill the radiators with the engine 
shut down. At completion, drain 
the system down to "full at engine 
idle." Otherwise, water will always 
be in the radiators and the system 
will run very cold. 

6. New Induction Heater for Pin­
ion Removal (Photos #7 & 8)' 

GE and Tesco have designed and 
built an improved induction heater 
for traction motor pinion removal. 
Such a heater is necessary with 
tighter application of pinions as 
used on high-tractive effort motors. 

The hydraulic pump-off equip­
ment, by itself, is no longer ade­
quate to remove the pinion. The 
heater and the hydraulic pump-off 
must be used concurrently. 

The specific new feature of this 
heater is core laminations arranged 
to concentrate the flux most effec­
tively, keeping it in the pinion and 
away from the shaft and bearing 
cap. By doing this, the heater will 
operate on a relatively low 220 
volts and draw less than 200 am­
peres. 

These new heaters are available 
from GE as Tool Number 41A-
239730Pl. 

Development testing of the heat­
er and hydraulic pump used to­
gether indicates that a gage in the 
hydraulic line is desireable. If 
pressure is limited to 16,000 PSI, 
pinions will not go barrel-shaped 
in the tapered bore. 
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Photo 7 

Photo 8 

7. Cam Shaft F uel Roller Lifter 
for GE E ngines (Photos =9 & 
10) 

This tool is designed to ease the 
job of raising and pinning the cam 
fuel roller that is required for cam 
shaft removal. Please note : Cam 
a ir and exhaust rollers require re­
moval of the respecti,·c push rods 
in that the valve spring resistance 
is so g reat pin shearing will re­
sult. 
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Photo 9 

Photo 10 

SHOP BUILT TOOLS 
Railroads and their shop crafts­

men are constantly looking for 
more efficient and safer ways to· 
perform their jobs. Here ar e sev­
eral shop built tools from various 
railroad craftsmen: 
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1. Elliptic Spring Compressor 
(Photo ;¢1) 

This elliptic spring compressor 
is used by one railroad to aid shop 
forces in releasing the tension of 
elliptic springs on inverted EMD 
Blomberg truck frames. This ex­
pedites the removal of swing hang­

. er s and /or elliptiool springs with-
out the removal of traction motors. 

The device is attached and 
h o o k e d to the truck frame by 
placing the a rms into the 4-in. 
diameter fabricated holes of the 
truck frame. House air is applied 
to a Duff-Norton jack compressing 
the sandboard elliptical s pring 
downward allowing for easy re­
moval of bushings and swing hang­
er s. It can now be released to al­
low for sandboard ell iptical spring 
or bolster removal. 

The lifter can also be used as 
a carrying device to move the 
truck frame to the turnover device. 

The old sandboard compressiur. 
device necessitated the stripping of 
components from the truck frame. 
A job that took an average of six 
hours now takes only 30 minutes. 

2. Nylatron Jaw Liner Securement 
DeYice (Photo ;!2) 

This is a device one railroad de­
veloped for use in the application 
of nylatron jaw liners on EMD 
Blomberg trucks to insure the jaw 
liners are in the proper position 
for motor and wheel assembly ap­
plication. The device operates on 
an eccent ric to insure that nylatron 
liners are butted up tight against 
the driving faces of the truck 
frame. 
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Photo 1 

Photo 2 

This device also has a self-cen­
tering guide to position it in the 
truck frame. This device will in­
sure that tolerances are within 
manufacturers specificat ions. 

3. Tool for Blocking Spring Pack 
on EMD Locomotives Equipped 
With Nylatron Pedestal Liners 
(Figure .:f3) 

One railroad has developed and 
recommends the use of t his tool 
which can be shop built, for use 
as a block between the truck frame 
pedestal and the journal box spring 
saddle. Use of t his device can 
eliminate breaking of a Nylatron 
liner under the pressure exerted by 
the truck spring pack. They advise 
that they have had success in using 
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'~ We re ( Carbon ) 

Keeping Up 
so you can Keep Up. 
High horsepower locomotives demand high performance 

brushes capable of withstanding higher current densities, speeds 
and operating temperatures. 

Airco Carbon engineers - the same engineers who pio'neered 
Multi flex Brushes, Resilient Pads and improved Brush Shunt 
connections - are meeting the challenge once again by developing 
brush grades equal to the tough, new demands. We' re 

Keeping Up so you can 
keep up with 



I'IRIIT ISSU&D JAN. 31,1977 

DAft OP RKVISION 

l 
T 
T 

LOCOMOTIVE FOLIO PAGE J3Z" /t) 

TOOL FOR BLOCKING SPRING PACK ON EM 0 LOCOMOTIVES 
EQUIPPED WITH NYLATRON PEDESTAL LINERS 

.... "" 

Figure 3 

L-

'BorfOM 

V1c.w 

HarE: Tool 1Dserted to block bet-all 
truck fr111111 ped .. tal and apring pack • 

CAUriOih A buardoca COildlti011 may 
aut lf a !IJlatroa lf.IIH 
aboald brcek uadu tho 
pr .. aaro anted b7 tho 
truck apriq pack, Tbla 
tool aboald be ahop llltdo 
cud oaocl wbOD«mmr lt be­e-• aecoaoary to -.a 
tho 1M/IIhool ,. ... 1, 0t1 

~ loccaottv .. oqalppocl 
wlth llflatroa podoatal 
ltafts, 

94 
N 
CD 

"" 

(") 
0 
3 
§!. 
:= 
CD 
CD 

0 
::l 

en 
::l' 
0 
'C 

m 
.Q 
c -a· 
3 
CD 
::l -



Committee on Shop Equipment 

this to o I whenever it becomes 
necessary to remove the Tl\1 /wheel 
assembly on E M D locomotives 
equipped with Nylatron pedestal 
liners. 

4. Po~itioner for Tig Welding 
Armatures (Photo :±4) 

This shop-built positioner is used 
for tig welding armatures with 
automatic indexing to rotate the 
armature and stop at five bar in­
tervals to avoid overheating of 
the commutator. 

5. Gauge to Check the Taper ed 
End of Armature Shaft (Photo 
#5) 

Dial indicators are zero'd on the 
master and compared to the shaft 
being checked. Out of round and 
improper taper can be indicated. 

6. Measur ing Jig (Photo 6=) 
This is a measuring jig with two 

Photo 4 
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Photo 5 

Photo 6 

centering shafts with exact dis­
tance center to center and at the 
proper angle to simulate axle and 
armature center of a traction mo­
tor frame. 

Frames can be checked for axle 
bore and armature bore parallel, 
out of round, and proper center to 
center. Bearing housing faces can 
be checked for proper 90° angle 
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to bore center line with dial indi­
cators attached to shafts with 
clamp holders. DeYice is checked 
weekly with a master frame of 
proper dimensions. 

7. Draft Gear Bushing Inserter/ 
Remo,·er (Photos =7 & =8) 

One Railroad uses a shop made 
tool kit for inserting and removing 

P hoto 7 

Photo 8 
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draft gear yoke bushings without 
the use of a torch or removal of 
yoke assembly from the locomotive. 
The kit consists of a hydraulic ram 
(item 12), se,·eral threaded rods 
and nuts and a variety of collars 
for pressing the bushings into or 
out from the yoke casting. Also in­
cluded is a hydraulic lift table and 
hydraulic pump. 

TRACTION l\JOTOR SHOP 
EQUIPMENT UPDATE 

This committee fel t it was worth 
checking into the various methods 
used by certain rail roads to weld 
up and machine traction motor 
frames during the traction motor 
rebuild process. 

It may seem difficult to justify 
the purchase of automated equip­
ment for repair of components of 
locomotives owing to high ma­
chinery cost and the variables of 
back log and production require­
ments. Howeve1·, in the repair of 
traction motor frames in the con­
ventional way, costs can be size­
able. You must include the cost of 
h and I i n g and the set up time 
to align the piece to be machined 
for proper centering and location 
of bores, splines, and facing fits. 
And a number of machines are re­
quired to do the complete job. 

One railroad uses seven different 
machines to do the machining work 
on the frame. They are : 

An engine lathe used to bore 
the commutator bearing hous­
ing. 

A vertical turret lathe to bore 
the pinion bearing housing. 
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Let us put our 
reconditioning skills 
to work for you. 
Since 1953 more than 100,000 
locomotive piston cylinder liners 
have received Electro-Coatings' 
exclusive Channelcromium II pro­
cess of cylinder reconditioning. 
Channelcromium II increases 
cylinder life by improving the oil 
retent ion of the chromium surface 
for greater lubricity. 

In recent years our r!'lconditioning 
skills have been extended to a 
number of other processes for 
diesel engine component reclama­
tion. All parts are restored to 
original standard s ize at a fraction 
of the replacement cost. 

Our reconditioning skills 
extend to: 

• Channelcromium II process for 
cylinder liners 

• Diesel engine piston liners 
• Air compressor cylinders 
• Air compressor crankshafts 
• Locomotive water jackets 
• Plasma applied coatings 

Write or phone 
Electro-Coatings 
1605 School St. 
Moraga, CA 94556 

Telephone 415/376-3176 

Electro­
Coatings InC ·~.~ A dtverstfled metal finishing 

• "~- ~ company with plants nationwtde. 
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A milling machine to mill the 
face and fit of the axle cap 
and the gear case support arm. 
A planer to machine suspen­
sion lugs on motor frame. 

A horizontal mill to machine 
cap fit and face and keyway. 
A horizontal mill to machine 
armature bore and mill inside 
and outside face. 
A horizontal mill to machine 
axle bore. 

Average production is one and 
one half frames per eight hour 
shift. 

Another railroad determined that 
production requirements as well 
as costs per frame warranted ex­
penditures which include a pro­
grammed f ully automated Traction 
Motor Frame Machining Center by 
Standard Modern Tool Company 
(Photo 1) and three automated 
welding machines by Cayuga Manu­
facturing Corporation (Photo 2) to 
handle the welding process prior to 
the frame being machined. 

The frame first goes to the face 
welding station where the axle bore 
thrust face is welded both on the 
Commutator end and Pinion end. 
Then the commutator end inner 
face and Pinion end outer face is 
welded. 

The frame passes to the bore 
welding station where the axle 
bore is welded and then the com­
mutator end armature bore and 
pinion end armature bore is welded. 

The axle caps are removed and 
the frame then goes to the spline 
welding station. Here the splines 
are welded as are the mating faces 
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Photo 1 

P hoto 2 

for the axle caps. This completes 
the frame welding. The frame is 
then ready for the Standard ~fod­
ern machining complex. 

The frame is first properly set 
up in the frame locater assembly. 
The frame localer assembly con­
sists of proper hold down devices, 
plus a spindle with four sets of self 
centering jaws, one set to locate 
in the commutator end bore, one 
set to locate in the pinion end bore, 
and two sets to locate in the pole 
piece or pole piece frame pads. 

After being properly set up and 
clamped in place, the machining 
process is handled through its sev­
eral steps with very little operator 
assistance. 
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PUNCH 
(Exterior Locomotive Cleaner) 

(Acid Type) 

High Performance 
Single Stage Spray Application 
Commuter and Transit Vehicles 

Does Not Contain 
Hydrofluoric or Strong Mineral Acids 

Safe on Painted Surfaces 
Field Tested And Proven 

Outstanding Performance When Used With 
CHEMCOA C-42248 Series Products 
Non-ionic Biodegradable Surfactants 

Meets OSHA Standards 
May Be Used Manually 

See Page 161 For Non Foaming Alkaline Spray Wash 
and Hot Tank Cleaner 

•
clancoa 
DIVISION 
Chemical Company of Amertca 

8951 Freeland Avenue 
Detroit, Michigan 48228 
313-272-4310 
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In the first machining step, a 
four spindle adjustable milling 
head is provided to gang mill the 
frame spline face and axle cap 
bearing faces in one operation. 

The operator then applies the 
axle caps on the spline face and 
torques the bolts to the proper 
fin ished tightness. The opposed 
boring heads then automatically 
bore, chamfer and face the pinion 
and commutator bores to finish 
sizes. The boring and facing heads 
a utomatically bore, chamfer and 
face the axle bores to finish sizes. 
This is usually a rough cut and 
then a finish cut. The last process 
is milling of the traction motor 
gear case support arm. 

Manual loading and unloading of 
the frame is simple. All clamping 
and jacking forces are controlled 
by torque mechanisms, providing 
consistent clamping with minimum 
distortion of the frame. The fin­
ished Product is a fr ame machined 
to the proper dimensions that will 
give many thousands of miles serv­
ice (Photo 3) . 

As with all a utomated opera­
tions, there are certain growing 

Photo 3 
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pains to get things operating prop­
erly. Proper types and sizes of 
welding wire must be used so the 
Mig welders will weld at the proper 
speed to accomplish the job in the 
required time without malfunction­
ing. 

Proper programming of the ma­
chines, as well as trouble shooting, 
r equires skills that may have to be 
developed or achieved through spe­
cia lized train ing. However, in the 
end it pays off. 

This railroad is presently com­
pleting four traction motor frames 
per eight-hour shift, and the num­
ber will likely increase as all con­
cerned become more familiar with 
the operation. This machining op­
eration with the Standard .Modern 
complex requires only one operator 
compared to many operators re­
quired in the first example. It will 
handle either GE or EMD frames 
with minor changes. 

The precision work done by this 
machining complex, which is capa­
ble of precise repeatability, will 
certainly pay off in longer life and 
more dependable performance of 
the traction motors . 

HAZARDOUS WASTE 
HANDLING AND DISPOSAL 

Federal regulations on hazardous 
wastes, which the railroad industry 
must understand and comply with, 
are the r esult of t he Resource Con­
servation and Recovery Act 
(RCRA), passed by Congress in 
1976. This legislation mandated 
that the Environmental Protection 
Agency develop a full regulatory 
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FreightMaster helps conserve fuel, 
adds efficiency to modern railroading. 

PROVEN CUSIIIONI 'G FOR FREIGHT CA R A~D CARGO f'ROTECTIO 

Type M series devices- available in 10-inch and 15-inch hydraulic cushion­
ing strokes. Lighter. easier installation for AAR standard end-of-car pockets. 

REPORTS AND RECORDS SPEED. DISTA 'CE. ACCELERATIO /DECELERATION 
IN REAL·TI~I E FOR IMPROVED TRAIN HANDLI NG. 

Solid-state SDA '" meter system for locomotive cab usc and recording of train 
events. Duplicate tapes and hard copy printouts available. 

THE TRAIN DYNAMICS ANALYZER ' SYSTEM SPEEDS TRAINING, OPTIMIZES 
FUEL EFFICIENCY AND TRAIN· HA NDLI NG OPERATIONS. 

World 's most widely accepted computerized training system- duplicates 
longitudinal train dynamics for any track. any consist. 

he!gld..Masw 
O·H.- ~, . 

P.O. 13ox 40555. Fort Worth. Tcxa> 76140 
Telephone (817) 293-4220 · Telex : 75-8284 
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framework for implementation of 
the Statute, a task that took nearly 
six years. 

Prior to RCRA, much progress 
had been made toward control of 
pollution of the air and surface 
water, principally through the 
Clean Air Act and The Clean 
Water Act. But these laws did not 
adequately address the ultimate 
disposal ·of pollutants that were 
required to be removed from in­
dustrial air emissions and water 
discharges. That is, there was no 
assurance t h a t environmentally 
sound disposal of the objection­
able materials would follow. RCRA 
was intended to cover this area and 
was principally aimed at protection 
of groundwater through control 
over solid waste disposal. 

We here review the elements of 
the RCRA regulations as developed 
by the EPA, recognizing the typi­
cal wastes generated in railroad 
shops and the p r o p e r storage, 
handling and disposal procedures 
required. Finally, some methods of 
minimizing disposal costs of these 
wastes will be shown. 

The federal regulations encour­
age State programs to deal with 
hazardous wastes, and v a r i o u s 
states have developed regulations 
that are sometimes more stringent 
than the federal code. Only the 
federal regulations will be ad­
dressed here. 

Regulation 
The federal concept of hazardous 

waste management is divided into 
five major categories as outlined 
below: 
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Federal Hazardous Waste 
Management Through 
EPA Guidelines 

I. Classification of Hazardous 
Wastes 
A. Must first be classified as 

solid waste 
B. Must meet at least one of 

the following 
1. waste explicitly listed by 

EPA as hazardous 
2. waste exhibits one or 

more of the following 
characteristics 
a. ignitability 
b. corrosivity 
c. reactivity 
d. toxicity 

II. Cradle-to-Grave Manifest 
System 
A. Means to trace waste move­

ments 
B. Generator has responsibility 

for proper disposal 

III. Standards for Generators, 
Transporters and Treatment/ 
Storage I Disposal Facilities 
(TSDF) 
A. Generator responsibilities 

1. waste evaluation and 
permit 

2. packaging, labeling 
containers 

3. record keeping, permits. 
B. Transporting responsibility 

1. spill reporting, record 
keeping 

C. TSDF responsibilities 
1. groundwater monitoring 
2. new construction­

liners/leachate collection 
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The H·3300 Electronic 
Refueling System 
Will Pay for Itself 
In One Year! 
The Electronic System 
with Over 1 0 years of Proven 
Service to the Railroad 
It is a known fact that the railroads of the United 
States purchase close to 5 billion gallons of 
diesel fuel per year. Of this, as much as 3% is 
lost to spillage and leakage. Consequently, a lot 
of money is wasted. 

The Houston Company has solved the 
problem. 

Our H-3300 System shuts off fuel flow in the 
piping system of the fuel stanchions once 
the required tank level is reached and 
cannot be manually overridden or "topped­
off' after automatic shut-off has occurred. 
The system has been designed to deliver 
up to 400 gallons of diesel fuel per 
minute, and because full-line pressure 
never occurs at the hose or nozzle, the 
need for maintenance has been virtually 
eliminated. 
Savings you can count on, elimination 
of fuel spillage, pollution control, 
and reduced maintenance. 

Just think. Ten years from now, 
you could still be using the sys· 
tern of the future. 

For more information, write 
or call: 

The Houston Company 
Dept. RA-2 
Houston Drive 
Durham, CT 06422 
(203) 349-1 051 
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3. record keeping, 
contingency and closure 
plans, permits 

IV. Enforcement of Standards 
A. Permitting program/ 

compliance orders 
B. Civil fine/criminal penalties 

(imprisonment) 

V. State Program 
Authorization 
A. Primary regulatory 

responsibility to be 
eventually assumed by 
States 

B. EPA to assist state 
program qualification 

C. Funding for state programs 

The area of waste classification 
first requires a determination by 
the generator of its solid wastes. 
They may be g a r b a g e, refuse, 
sludge or other waste material not 
excluded (such as domestic sewage, 
industrial wastewater regulated by 
Clean Water Act, irrigation return 
flows, and others). Solid wastes 
can include any solid, liquid, semi­
solid or contained gaseous ma­
terial which is sometimes or always 
discarded either through disposal 
or incineration. The material is 
not classified as a solid waste if it 
is burned primarily as an energy 
source. 

Hazardous w a s t e s are solid 
wastes which are either explicitly 
listed and identified by the EPA 
or which don't p a s s prescribed 
tests for ignitability, corrosivity, 
reactivity or toxicity. In mixtures 
of wastes, the entire waste stream 
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is hazardous if it contains the 
slightest amount of any listed 
hazardous waste. 

The cradle - to - grave manifest 
concept requires generators of haz­
ardous waste to provide copies of 
manifests to the transporter and 
the designated disposal facility, 
which should return a copy to the 
generator upon receipt of the ship­
ment. Unless the generator is so 
notified that the hazardous waste 
is delivered to the disposal site 
within 35 days he must begin an 
inquiry into the status of the ship­
ment. If delivery to that site is 
not confirmed within 45 days, the 
generator is to file an "Exception 
Report" with the EPA. 

Generators, transporters and dis­
posers have clearly defined respon­
sibilities in overall waste manage­
ment. The generator's first job is 
to evaluate his wastes and deter­
mine whether any are hazardous, 
as described earlier. If so, he re­
quires an EPA identification num­
ber to be entered on manifests for 
off site shipment of wastes. So 
long as he does not accumulate 
hazardous wastes on his property 
for more than 90 days he is not op­
erating a storage facility. How­
ever, he must keep materials in 
proper containers labeled "Haz­
ardous ·waste" dated when first 
stored, follow facility related reg­
ulations and maintain records. Fur­
ther, he must train personnel in 
hazardous waste handling and de­
velop a contingency plan. If he 
does accumulate hazardous wastes 
for more than 90 days he requires 
a permit for operation of a storage 
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NOW YOU CAN STOP 
ON-THE-ROAD BREAKDOWNS! 

If you're experiencing on-the-road bearing failure, the 
big cost to you is out-of-service time and expensive 
repairs. 

Solution: A quality control vibration check of your 
rebuilt traction motors will detect bearing wear. You 
can also pinpoint other mechanical defects such as 
misa lignment, unbalance and looseness. Heeding a 
machine's vibration can head off costly problems and 
downtime. 

IRD portable vibration analyzers wi ll also expose po­
tential problems in your diesel engines, generators, 
turbo blowers and cooling fans. To learn more write 
IRD Mechanalysis, Inc. , 6150 Huntley Road, Colum­
bus, Ohio 43229, 614/885-5376. 

IRD Mechanalysis 
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facility and is subject to more de­
tailed and stringent requirements. 

Transporters must also have an 
EPA identification number, follow 
all procedures for the manifest 
system, and maintain records. The 
transporter is responsible for de-

. livery of the waste to the desig­
nated disposal facility and in case 
of spillage must notify authorities 
and take action to protect human 
health and the environment. 

Owners and operators of treat­
ment, storage and disposal facili­
ties face much more detailed and 
complex regulations than genera­
tors or transporters because the 
ultimate disposal is the main con­
cern of waste management. Briefly 
the regulations require monitoring 
of groundwater and remedial ac­
tion in case of contamination. Con­
struction of new TSDF's must in­
clude liners and leachate systems 
to minimize the chance of ground­
water pollution. All facilities must 
record all wastes received, prepare 
emergency contingency plans and 
closure plans. 

Enforcement of the regulations 
is accomplished through permit re­
quirements and the power of the 
EPA to issue compliance orders. 
Further, the agency can pursue 
civil action in federal district court 
if necessary. Criminal penalties in­
cluding fines and imprisonment are 
provided in the law for transport­
ing hazardous waste to a facility 
that does not hav~ a permit or for 
practices which p~ace another per­
son in imminent danger of death 
or serious bodily injury. 
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The EPA is directed to assist in 
the development of state programs 
under one section of the law. The 
state programs would then become 
responsible for permit handling 
and other regulatory functions. 

Hazardous Waste Management 
In Railway Shops 

A recommended a p p r o a c h to 
Hazardous Waste Management is: 
1. Identify h a z a r d o u s waste 

streams. 
2. Take immediate steps to com­

ply with applicable storage, dis­
posal, training and facility re­
quirements. 

3. Evaluate sources of hazardous 
wastes and determine whether 
total costs of those wastes, i.e., 
initial purchase cost of chemical 
plus disposal cost, might justify 
a different process generating 
less hazardous waste. 

4. Investigate cost effective meth­
ods to minimize volume of haz­
ardous wastes. 

5. Continue policing of waste pro­
gram to ensure continued com­
pliance. 

Waste typically generated in 
railroad shops and classified as 
hazardous might include: 
1. Sludges from parts cleaning 

tanks or washers. 
2. Strong acids or caustics from 

batteries or alkalai solvents. 
3. Paint solvents, strippers, var­

nishes and residue. 
4. Trichloroethylene and other 

chlorinated hydrocarbon sol­
vents. 
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Locomotive Trucks 

On Site Mainte1a11ce 

Design & Fabrication 
Consulting 

McGINNIS 
WELDING 

INC. 
PO BOX 223 

fAST HAZEL CREST 
ILL.60429 

312·799-3970 

L.H. McGINNIS 

S.A. I M ME L T 
W.H. WON N E L L 
B.POTTORF 

pres. 

m gr. 
consult. 

consult. 

P a s·s en 1 e r T r u c k s 
Rebuilding &Repair 
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These wastes and others which 
may be identified through samp­
ling, and laboratory analysis must 
be collected and placed in DOT 
approved barrels in the usual case 
of off-site disposal. The barrels 
are to be labeled on opposite sides 
and on top using labels which list 
the name and address of generator 
and the manifest number along 
with the statement: "Hazardous 
Waste - Federal L a w Prohibits 
Improper Disposal. If found con­
tact the nearest police or public 
safety authority or the U.S. En­
vironmental Protection Agency." 

Storage of waste barrels should 
be with attention to compatibility 
of the various wastes in the event 
of accidental spillage and mixing. 
Also certain facility requirements 
such as signs, fire extinguishers, 
spill containment and security must 
be followed. 

After evaluating sources and pro­
cesses responsible for e x i s t i n g 
hazardous waste streams and mak­
ing any cost effective changes 
which eliminate wastes, the re­
maining streams might be reduced 
through dewatering in the case of 
sludges from parts cleaning opera­
tions. Depending upon the volume 
of sludge generated, dewatering 
equipment may be justified as per 
barrel disposal costs can range 
from $100 to $300, depending in 
turn on contents, location and mar­
ket conditions. 

Most commercially available de­
watering equipment falls into one 
of three design-type categories: 

1. Plate-type filter press 
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2. Belt-type filter press 
3. Centrifuge 

The plate-type filter press is 
constructed of alternate plate and 
filter chambers stacked horizon­
tally in a frame equipped with a 
press, pump and controls. The 
plates have a center inlet hole and 
four corner outlet holes to allow 
the slurry to enter (center) and 
filtrate to exit (corners). Each 
plate seals against the adjacent 
plate by means of rubber grommet 
seals at the holes. 

Operation requires first pressing 
the plate stack together to seal. 
Then the slurry is pumped through 
the center inlet hole allowing dis­
persion into the many filter cham­
bers until fuH. F i I t r a t e exits 
through corner plate passages. 
When unit is full the press is re­
leased allowing plates to separate 
and the dry sludge drops to a bin 
below. 

Photo 1 shows a plate-type 
pres~ manufactured by Rittershaus 
and Blecher. 

Belt presses distribute slurry on 
a filtration belt which later ap­
proaches a second belt above. As 
the two belts join, the slurry is 
compressed and further compressed 
when the upper and lower belts 
wrap around a series of rollers, 
finally separating again to deposit 
the dried sludge in a chute. 

Centrifugal solid-liquid separa­
tors incorporate a mesh drum 
which spins the water from the 
slurry. One design has a vertical 
axis basket with slurry fed in at 
the bottom. Solids settle against · 
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the wall and the filtrate overflows 
the top of the basket and dis­
charges. When the unit is full, the 
skimming c y c I e begins. Blades 
begin shaving the solids from the 
still rotating basket a llowing the 
material to fall through the open 
bottom. 

Photo 1 
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Photo 2 shows a horizontal de­
s ign of centrifugal separator man­
ufactured by Bird Machine Co. 

There are many varieties of de­
s ign in e a c h of the categories 
described and many sizes and ca­
pacities to choose from. Waste 
processing equipment of this type 
can u s u a 11 y be cost justified 
through savings in disposal costs. 

Photo 2 
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SHOP EQUIPMENT 

Five-Year Index 

1983 

Training and Tools 
Will Do The Job 

1. Locomotive Maintenance Using 
a Production Line Process 

2. Shop Tools to Increase Pro­
ductivity and Improve Quality 

3. Dynamic On-Line Performance 
of Locomotives Without On­
Board Tele-Metering 

4. Management in Action 
5. New GE Training Center 
6. Welding Qualifications 

1982 

Quality Maintenance Through 
Modern Tools 

1. Tools 
2. Rebuild line for EMD turbo-

chargers 
3. Air brake equipment line 
4. Industrial robots 
5. Automated machines 
6. Safety related items and equip­

ment 

1981 

1. Training Aids 
2. Testing Devices Inspired by 

New FRA Laws 
3. Tools and Training for 

Productivity 
4. Changes to Shop Facilities 

Required by Newly Adopted 
EPA & OSHA Regulations 
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5. Tour Through Conrail Altoona 
Shop 

6. Supply /Service Facilities 
7. G E Assembly Shop 

1980 

New Tools for a New Decade 
1. Traction Motor Lines 

a. Update on traction motor 
shop equipment 

b. Traction Motor Basics -
Southern 

2. Fuel Saving thru Security and 
Reclamation 

3. Wheel Machinery, Automated 
for Diesel Wheels 

4. Governor and Injector Room 
Fuel Savings 

5. New Developments in Tooling 
6. Locomotive Running Repair 

Shop 
7. Sulzer Diesel Engine - New 

Tools 

1979 

It Ain't Just the Same Old Tools 
1. New Facets in Locomotive 

Journal Box Repairs 
2. Update & Revaluation of 

Power Assembly Repair Lines 
3. New Concepts in Tools 
4. Update on Wheel Truing 
5. Concepts in Streamlining 

Ready Tracks for Locomotives 
6. Update Locomotive Cleaning 

and Washing Equipment 
7. Micro Processor- Application 

for Tooling (Machines) 
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A Houston Company 

Modern Transportation Supplies 
RAILWAY PRODUCTS OF EXCELLENCE 

1 090 C Shary Circle 
Concord, CA 94518 

(415) 798-6263 
TRACTION MOTOR GEAR CASE SEALS 

REVERSER HANDLES 
SPRING PADS 

CENTER WEAR PLATES 
GASKETS 

NEW STYLE PEDESTAL LINERS WITH F ASTNERS 
TRACTION MOTOR WICK ASSEMBLIES 
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COMMITIEE ON DIESEL ELECTRICAL MAINTENANCE 

PRE-CONVENTION PRESENTATION, KANSAS CITY 

GOLD BUFFET RESTAURANT, APRIL 10, 1984 

Railroaders and supplymen were pleased to be hosts to the 

Locomotive Maintenance Officers Association Committee on 

Diesel Electrical Maintenance for their Pre-Convention presen­

tation at Kansas City on April 10, 1984. 

Our thanks to Mr. T. D. Mason, and his staff, for their effort 

in making the presentation a success. 

... 
T. D. MASON 

Chief Mechanical Officer 
Atchison, Topeka & Santa Fe Rwy. 

Chicago, I L 60604 
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PERSONAL HISTORY 

J. F. KUZELA 

Born January 5, 1930 in Omaha, 
Nebraska. Attended public schools 
in Omaha and graduated from 
South High School, Omaha, NE. 
Member of U. S. Naval Air Re­
serve for eight years. 

Joined the Union Pacific Rail­
road in 1946 as a Telegrapher, 
promoted to Electrical Helper and 
Carman in 1948, Electrician Ap .. 
prentice in 1950, Electrician 1952, 
Electrical Foreman 1956, Super­
visor of Oil, Gas, Electric and Mo­
tive Power 1969, General Super­
visor of Oil, Gas, Electric and 
Motive Power 1972, Engineer De­
sign-Electrical 1979. 

Has been a member of the 
L M 0 A since 1956. Married to 
Betty Jean Rabb of Omaha on 
November 3, 1951. Has one daugh­
ter, Susan, and three sons, Steven, 
Joe and John. 

ELECTRICAL TECHNOLOGY 
TO 

IMPROVE PERFORMANCE 

1. On-Board Diagnostics 
A. EMD's New Micro­

processor Diagnostic 
System ______ D. J. Kozak 

B. GE's New Dash-8 
Microprocessor 
Diagnostic 
System _ _ _ _ _ _ _ D. I. Smith 

C. Harris "Probe" Diag­
nostic System for 
Diesel 
Locomotives _ _ K. Watkins 

2. GE's CATS (Computer 
Aided Troubleshooting 
System) --------- D. I. Smith 

3. Fuel Conservation Through 
Electrical Modifications 
A. Low Idle 
B. Two Speed Braking 
C. Eddy Current 

Clutch ____ J. Nixon (GE) 
R. Gill (EMD) 

4. Performance of 
Locomotives After 
Storage ________ T. D. Lemons 

THE ELECTRO-MOTIVE 
DISPLAY /DIAGNOSTIC 
COMPUTER SYSTEM 

Introduction 
The Electro-Motive "50A" Series 

microprocessor - controlled locomo­
tive is equipped with a Diagnostic/ 
Display computer s~tem. This 
system is a technically advanced 
maintenance tool, an Event and 
Performance Recorder that will 
provide improved locomotive avail­
ability. 

The Display /Diagnostic comput­
er system consists of the Display 
CPU, Arithmetic/Digital Processor 
module, Archive module, Common 
Memory module, and Display /Di­
agnostics panel. For our discussion 
we will focus in on the operation of 
the Display /Diagnostics system. 

The Diagnostic-Display system 
offers the following functions: 
1. To serve as an on-line diagnos­

tic system that monitors all 
computer and locomotive func­
tions. 

2. To record failures and associa­
ted information at the time of 
failure for later analysis. 
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3. To serve as a multiple test 
meter, displaying selected sig­
nals. 

4. To accumulate and r ecord loco­
motive running data such as 
KW hours, duty cycle and mile­
age. 

5. To se rve as an interactive 
trouble-shooting device in loca­
t ing fa ilures. 

6. To accomodate transducer input 
from mechanical systems, as 
they become available, to ex­
pand mechanical system analy­
s is. 

7. To replace, expand, and enhance 
locomotive fault lights and an­
nunciators for the locomotive 
operating crew. 

8. To serve as an input device for 
various test and reset func-

tions r educing t he number of 
switches required and central­
izing the operation of t h e s e 
functions. 

See photo 1. 

System Operation 
The Display / Diagnostics system 

panel is located in the center door 
of the electrical cabinet. During 
normal road operating conditions, 
the d i s p I a y scr een is blank as 
shown. 

Automatic/Immediate Display 
In the pas t, if a fai lure was de­

tected and the information was use­
ful to the operating cr ew, a light 
on the Engine Control Pa nel would 
indicate the failure. Now, the mes­
sage will appear on the display 
screen. 

DIELECTRIC TESTING EQUIPMENT 
PORTABLE MODEL 5210 

EXCELLENT FOR TROUBLE SHOOTING 
SELF CONTAINED-PORTABLE 
INTERNAL BATTERY POWERED 
WITH VOLTAGE & CURRENT METERS 

HIGH VOLTAGE TESTERS, AC OR DC 
HIGH VOLTAGE POWER SUPPLIES, DC 

AUTOMATIC EQUIPMENT CO. 
6547 N. AVONDALE AVE. 

CHICAGO, IL 60631 (312) 775-4104 
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Photo 1 

Photo 2 

Examples of this type of failure 
include : 

• HOT ENGINE 
• GROUND RELAY 
• GROUND RELAY ­

TRACTION MOTOR 3 
* GOVERNOR SHUTDOWN 
* TURBO LUBE PUMP 

INOPERATIVE 
* TRACTION MOTOR 5 OPEN 
* ENGINE SPEED UP-LOW 

WATER TEMPERATURE 

* NO POWER/ NO CHARGE 
* SIXTH THROTTLE LIMIT 
* ENGINE AIR FILTER 

DIRTY 
* NO DYNAMIC BRAKE 

Also included are such new mes­
sages as "Ground Relay-Traction 
motor 3 Speed-Up" and "No Dy­
namic Brakes." These have been 
designed to provide improved in­
formation to the operating crew. 
These messages will remain on the 
display screen until the fault or 
operating co n d it i o n has been 
cleared. All "50A" Series locomo­
tives w i I I be equipped with an 
alarm silence feature, which allows 
the alarm bell to be turned off by 
the operator. In addition to the 
fault being displayed, the fault is 
recorded in archive memory for 
retrieval at a later date. 

Menu System 
All of the Diagnostics / Display 

functions are selected through a 
menu-type system with fourteen 
multifunction control buttons. The 
menu selections and locomotive in­
formation will be displayed on the 
four-line display screen. To acti­
vate the Diagnostics/Display sys­
tem, the ON button located behind 
the display screen door must be 
pressed. 

See photo 2. 

When performing different func­
tions on the Diagnostics /Display 
system, on I y the multifunction 
push-buttons which are lit will be 
recognized by the display com­
puter. This feature will assist the 
user in the selection of items while 
using the display screen. 
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Help Function 
After the s y s t e m has been 

turned on, the first menu appears 
as shown. We could now make a 
selection from the six functions. 
Let's start with the HELP instruc­
tion. A selection of the HELP 
function will provide the instruc­
tions for the use of the Diagnos­
tics/Display system as follows: 

* THIS CONTROL PANEL IS 
USED TO: 
- Monitor locomotive operation. 
-Examine the failure history. 
-Test various components and 

systems. 
-Reset some fault detection 

systems. 
- Check the time or set the 

clock. 
- Enter or verify the locomotive 

unit number stored in archive. 

* USE THE "PROCEED" BUT­
TONTO: 
-Proceed to more selections 

whenever the "Proceed'~ 
button is lit. 

* USE THE "RUN/CLEAR" 
BUTTON TO: 
- Clear the screen. 
- Run the display panel when it 

is used as a test meter. 
• USE THE "YES" AND "NO" 

BUTTON WHEN A QUESTION 
ON THE SCREEN REQUIRES 
AN ANSWER. 

The PROCEED function button 
is used to step through the HELP 
instruction. When the last help 
instruction is reached, the RUN I 
CLEAR button is pressed which 
allows the user to return to the 
main menu. 

Monitor Data Function 
Now let's select the MONITOR 

DATA function. Button number 
two is pressed. A second menu 
now appears, with the MONITOR 
DATA selections. 

For our example of the monitor 
data function we will s e 1 e c t 
POWER from the second menu. A 
data packet has been designed for 
the power monitor and is displayed 
on the screen. The data pack is 
a group of parameters which best 
describes the condition being tested 
and would appear on the display 
as follows: 
THR POS ---- IREF 
VOLTS FB _ _ _ _ RADAR 
VREF ---- HRSEPWR ___ _ 
TMI AVG ____ KW FB 
ENG RPM ---- KWREF ____ _ 
AMPS FB ____ LOADREG ___ _ 

The information for display is 
continually changing with locomo­
tive operation as a t e s t meter 
would. 

RUN /CLEAR would be pressed 
to jump out of the power monitor 
function as suggested by the run/ 
clear light, which would be turned 
on. 

Test Meter 
Another feature of the MONI­

TOR DATA function is the TEST 
METER routine. Let's see how this 
routine operates: After selecting 
the TEST METER routine button, 
the instructions for the selection 
of signals appears on· the screen. 
The maintenance person could now 
select up to nine signals which 
would monitor operation in Power, 
Load Test or Dynamic Brake. 
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The PROCEED button would be 
lit; pressing it allows selection of 
additional signals from the remain­
ing pages of available signals. 
After all of the selections request­
ed have been chosen or the RUN I 
CLEAR button is pressed, the sig­
nals will appear on the screen and 
will provide a continuous display 
of locomotive operation. If the 
maintenance person decided to se­
lect new signals, the YES button 
would be pressed to return to the 
first test meter selection page and 
start the sequence again. 

Test Function 
Returning to the main menu, we 

select the TEST function. The 
TEST function will allow the main­
tenance person to automatically 
test electrical systems such as: 
1. cooling fans 
2. contactors 
3. radar 
4. computer 
5. ORS 
6. load test meter 

Let's take a couple of examples 
from the list of electrical systems. 
Start with the CONTACTOR TEST 
button number two is pressed. 

Contactor Test 
The microcomputer locomotive is 

no longer equipped with the circuit 
check test previously applied on 
"Dash-2" and "50 Series" locomo­
tives. The circuit check test would 
allow the maintenance person to 
operate the control circuits when 
the generator field circuit breaker 
was opened. 

The "50A'' Series is now equipped 
with a feature that allows the 

maintenance person to automatic­
ally test the contactors, reverser 
transfer switch, motor brake trans­
fer switch and relays, which were 
previously manually checked in cir­
cuit check. In order to use this fea­
ture the engine must be shut-down 
and button two---contactor test­
would be selected from the TEST 
selections. 

If a failure was detected during 
the contactor test, a failure mes­
sage would appear on the display 
screen as follows: 

* RVR-FORW ARD FAILED 
TO PICK-UP* 

The fault is displayed, and the 
maintenance p e r s o n could now 
trouble-shoot the problem displayed 
and find the failed component in 
the circuit. 

Load Test Meter Routine 
The LOAD TEST METER is one 

of the features that maintenance 
personnel will find extremely use­
ful, especially after engine rebuilds, 
where complete locomotive systems 
need to be tested. 

A f t e r selecting that function, 
the locomotive automatically goes 
through a load test set up sequence. 
After the unit is set up, the op­
erator is instructed to advance the 
throttle. The operator can now 
select a total of nine signals from 
approximately 45 available param­
eters. 

The PROCEED button would be 
lit and if pressed will allow the 
selection of additional signals from 
the remaining pages. After all of 
the selections requested have been 
chosen or the RUN/CLEAR button 
is pressed the signals would ap-
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pear on the screen and would be 
continually changing with locomo­
t ive operation as a test meter 
would operate. If the maintenance 
person decides to select new sig­
nals, the YES button would be 
pressed to return to the first menu 
to start the sequence again. 

Self Load F unction 
Now, let's look at the SELF­

LOAD function. The SELF-LOAD 
f unction is similar to the LOAD 
TEST METER. The difference is 
that predetermined, f ixed test sig­
nals are used as follows: 

LOAD TEST DATA 
THR POS ____ AMPS MG 
VOLTSMG _ _ _ HRSEPWR ___ . 
LOADREG __ __ KWATTS 
ENG RPM ----

Unit Number F unction 
The next function on the main 

menu is the UNIT NUi\IBER func­
tion. This function allows the 
maintenance person to view the 
locomotive number, which has been 
entered into the computer. This 
number should correspond to the 
railroad's locomotive number. 

See photo 3. 

Fault Reset Function 
The next main menu function is 

the RESET. This function will be 
used for resetting the following 
faults : 

* Open Circuit Protection 
* DG reset 
* Locked Wheel 
After p r e s s i n g the RESET 

FUNCTION button, the following 
message will appear: 
"FAULT RESET COMPLETED" 

The fault has now been reset. 

Photo 3 

Fault Data F unction­
Annunciator/Fault History 
Display Messages 

There are faul t conditions which 
will be detected and not immediate­
ly displayed on the screen. This 
type of fault, along with the t ime 
and date of the failu re, is stored 
in archive memory. 

Examples of this type of fault 
include: 
1. LOW POWER 
2. CONTACTOR FAILURES 
3. NOT LOADING PROPERLY 

Road Fa ilure Fault Detection 
Fault Message Retr ie,·a l 

Let's take an example of a road 
failure where a power contactor 
has failed. I n the past, a locomo­
tive would come inlo the mainte­
nance point with a report of "not 
loading." The maintenance person 
would have to test the locomotive 
and determine the cause of failure. 
This could be very time consuming. 
Today, the EMD "50A" Series lo­
comotive will store the failure 
message for retrieval by the main-
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tenance person. Let's look at the 
procedure to display the fault m es­
sages. 

The first step is to activate the 
main menu system by pus hing the 
ON button located behind the dis­
play panel door. The PR OCEED 
button will light up, indicating the 
main menu system is r eady. Press 
PROCEED to get to the main 
menu. Press PROCEED again to 
advance to t he next menu, which 
contains the FAULT DATA func­
t ion. The FAULT DATA function 
would be selected by pressing but­
ton one. The FAULT DATA menu 
will now appear. This menu allows 
the maintenance person to display 
fault information as follows: 

1) Annunciator Type Faults 

2) Entire H istory To Dis play 

3) List Repeat Failures 

4) Entire History To Printer 

See photo 4. 

1) Annunciator T r 11 e Faults : 
After this function is selected, the 
display sc reen will provide the fol -

Photo 4 

lowing information to t he mainte­
nance person: 

ANNUNCIATOR WAS LAST 
RESET ON 03-29-84 AT 12 :15 
PM CST. PRE S S "PRO­
CEED" FOR 3 MESSAGES 
WHICH OCCURRED SINCE 
THIS RESET DATE. 

By pressing PROCEED, fault 
records will be displayed one at a 
time beginning with the most re­
cent e,·ent which has occurred. 

I n addition to the fault condition, 
a "Data Pack" conta ining a "snap­
shot" of the e\'ents at the time of 
the fail ure could be viewed by 
pressing the YES button. After 
the last annunciator message has 
been displayed, the "YE S" button 
would be pressed to reset the an­
nunciator . Resetting the annuncia­
tor will not delete the f ault infor­
mation f rom the E NTIRE HIS­
TORY stor age. 

2) Entire History To Display : 
Pro\·ides a listing of all faults 
to a maximum of 800 fault mes­
sages for display. The mainte­
nance person would PROCEED 
through the fault history from the 
most recent date to the earliest 
failure recorded. In addition to the 
failure mode, a data pack or 
trouble- shooting ~ssistance mes­
sage will appear on the display by 
pressing the YES button. Examples 
of the fault and data packets 
viewed by the maintenance person 
a r e as follows: 

Example .;;1: 
UNIT 169 : GROUND RELAY 
TM2 
OCCURRED 03-30-84 AT 
12:50 PM CST 
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PRESS "PROCEED" TO SEE. 
NEXT EVENT. 
PRESS "YES" TO SEE 
FAULT DATA. 

If the PROCEED button was se­
lected, the maintenance p e r s o n 
would view the next fault as fol­
lows: 

Example #2: 
UNIT 169: FAILED TO LOAD 
OCCURRED 04-09-84 AT 6:30 
PM CST. 
PRESS "PROCEED" TO SEE 
NEXT EVENT. 
PRESS "YES" TO SEE 
FAULT DATA. 

If the YES button was now se­
lected, the maintenance p e r s o n 
would view the following message: 

*P4 CONTACTOR FEEDBACK 
MISSING* 

P4 COIL OPEN OR INTERLOCK 
"EF" FAILED OR IOL MODULE 
#3 IS DEFECTIVE. 
Note: The reported failure of "Not 
Loading" can now be confirmed by 
the P4 failure message retrieved 
from the Archive memory. 

3) List Repeat Failures: Repeat 
failures will be accumulated and 
listed upon selection of this fea­
ture. 

4) Entire History To Printer: 
Provides a listing of all faults to 
a maximum of 800 fault messages 
to an external printer through the 
communication port. W h e n the 
number of failures recorded ex­
ceeds 800, the earliest failure re­
corded will be erased to accomo­
date new data. Information is 
printed from the most recent date 
to the earliest failure recorded. 

NOTE: The time and date of the 
failures have been recorded. This 
feature will assist the maintenance 
personnel in confirming road fail­
ure reports. The information is 
maintained through battery· back­
up memory in the ARCHIVE MOD­
ULE and will not be lost during 
locomotive shut-down. 

Run Data Function 
Running Totals 

Returning to the second page of 
the main menu, let's go through 
the procedure to operate the RUN 
DATA function. The selection of 
RUN DATA provides a "Running 
Data Monitor" menu as follows: 

RUNNING DATA MONITOR 
1. Running Totals 
2. Duty Cycle 
3. Trip Monitor 

If we select the first function, 
RUNNING TOTALS, we see the 
following: 

Accumulated Running Data 
From 12-01-83 to Present. 
Multiply Numbers by 1000. 

KW Hours _ _ _ _ _ Miles ____ _ 
HP Hours _ _ _ _ _ Hours ____ _ 

This information has been accu­
mulated from the day the loco­
motive was put into service. 

Duty Cycle Routine 
Selection of the DUTY CYCLE 

from the main menu will give the 
following information: 

MULTIPLY ALL VALUES 
BY 100 EXCEPT THR. 

TH 8 7 
MILES _ _ _ _ _ _ _ _ _ ______ _ 
HRS _ _ _ _ _ _ _ _ _ ______ _ 
HPHRS _ _ _ _ _ _ _ _ _ ______ _ 
KWHRS _ _ _ _ _ _ _ _ _ ______ -



Locomotive Maintenance Officers Association - 1984 

LITHIUM 
-------OR-------

SODIUM 
The choice is yours with Conoco 

Traction Motor Gear Grease. 

C 
onoco's Research & Development teams have been 
working hard to develop ideal lubricants for Traction 
Motor Gears. 

New improved Conoco COGREASE®L gives you 
all the advantages of lithium formulation. It is naturally highly 
water resistant plus it contains rust and oxidation inhibitors 
together with extreme pressure additives to give maximum 
gear protection under the most severe operating conditions. 

New Conoco COGREASE®S provides you with the consis­
tent performance characteristics associated with sodium soap 
base TMG lubricants. Its higher viscosity base oil provides the 
needed gear protection under severe conditions. 

Both, Conoco COGREASE®L and Conoco COGREASE®S 
offer the following features: Tough, tacky, adhesive film; min­
imum case leakage, maximum gear wear protection, packaged 
for easy application. 

For more information on our complete line of prod-
ucts for cars, trucks and trains, call or write: John Field, Orlan 
McClung, John Huffines, Sam Patriacca or Lee Powers at 
Conoco Transportation Sales Division, 

P.o. Box2197, Houston, Texas77252, ':conoco~ 
713/965-3024. ~ '! 

Conoco COGREASE®L and S 
give you freedom of choice. HoHest Brand Going® 
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This information is the accumu­
lated running totals from the in 
service date to present. This allows 
the maintenance person to view the 
duty cycle history of a particular 
locomotive. Throttle positions 7 
and 8 are shown, although, by 
pressing PROCEED all of the 
throttle positions and trip totals 
'will be displayed. The accumulated 
totals cannot be reset. THE DUTY 
CYCLE ROUTINE will accumu­
late data for the locomotive life. 

Start/Stop Trip Monitor 
Now let's look at the START/ 

STOP TRIP MONITOR. If the 
locomotive is going to make a trip 
and the maintenance person is in­
terested in the performance data 
for that trip, the TRIP MONITOR 
can be started. The TRIP MONI­
TOR would record data which can 
be used to compare locomotive per­
formance on units operating within 
the same consist. This information 
can also be used to isolate a re­
port of a locomotive "Not Loading 
Properly" or to determine the duty 
cycle on a particular trip. 

After the trip has been com­
pleted, return to the TRIP MONI­
TOR menu to stop the TRIP MON­
ITOR and view the accumulated 
information by pressing the YES 
button. After the last section of 
information has been viewed, the 
screen will display, "End of Trip 
Data." 

Future Expansion 
The capability of the computer 

permits its use to extend far be­
yond the areas presented. Some 

of the areas for future expansion 
include: 
1. Improving automatic failure an­

alysis techniques to identify the 
cause of a fault at the lowest 
component level possible. 

2. Provide expanded interactive 
troubleshooting, which will ex­
tend the computer fault analy­
sis beyond the capabilities of 
the available feedback infor­
mation. 

3. Add new transducers to the 
mechanical systems to expand 
the real-time diagnostics capa­
bilities in these areas. 

4. Provide programmable features 
that would control acceleration 
and speed limits in order to 
improve fuel economy. 

5. Provide customer programma­
bility to accomodate custom 
diagnostics or locomotive/train 
operation analysis. 

Conclusion 
The Diagnostic-Display computer 

system offers fault annunciations 
through a four-line display panel. 
Onboard diagnostics, interactive 
troubleshooting, a n d locomotive 
event and fault history storage are 
features that have not been avail­
able to the railroad industry prior 
to the development of the micro­
processor control system. 

II. 
GENERAL ELECTRIC DASH 8 

DIAGNOSTIC DISPLAY 
In General Electric's new DASH-

8 microprocessor locomotive, its 
computer system contains all of 
the information that was supplied 
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by indicating lights and test points 
on previous models. 

This is done by means of a 
Diagnostic Indicating Display 
panel, (DID). It is located on the 
engine control panel in the opera­
ting cab. The panel is a rugged, 
solid state device. The keypads are 
touch pads, and there are no me­
chanical moving parts. 

See photo 5. 
There are several different uses 

for this panel. 
1. STATUS messages for road 

crews. 
2. FAULT messages for road or 

shop personnel. A 'fault' is any 
abnormal condition detected by 
the computer system. 

3. SELF TEST of the locomotive 
systems. 

4. INSTRUCTION messages for 
shop personnel to aid in diag­
nosing locomotive problems. 

5. MONITORING specific func­
tions of the locomotive. 

Status ~essages 
On the road, the engine crews 

will see messages appear on this 
panel in place of the indicating 
lights that were mounted in this 
same location on previous locomo­
tive designs. The only difference 
is that the message will be more 
complete. The indicating lights and 
controls and switches on the con­
trol stand remain the same as be­
fore. 

The only messages that will ap­
pear are those that require some 
action from the operator, or that 
will help him in reporting his .sta­
tus for a work report or a radio 
report. 

Some typical STATUS messages 
are ... 

READY 
See photo 6. 
ISOLATED 
LOAD LIMITED: HOT ENGINE 
LOAD LIMITED: COLD 

ENGINE 
LOAD LIMITED: LOW WATER 

PRESSURE 
LOAD LIMITED: ELECTRI­

CAL CONTROL PROBLEM 
The trainline alarm bell will 

function as before . . . 
A continuous b e 11 indicates 
that an engine has been shut­
down by the control system. 
This might occur on ENGINE 
OVERSPEED, LOW F U E L 
PRESSURE, etc. 
An alarm that stops after 30 

-seconds means that a fault has 
occurred, that the engine is 
no longer on the line, but it 
is running at idle speed and 
battery charging continues. 

If more than one message oc­
curs at the same time, the one with 
the highest priority will appear. 
The engine crew can see the other 
messages by using the DID panel 
key pads. If a message is not 
ACKNOWLEDGED it will go off 
after 30 seconds. Touching any 
keypad of the DID panel will then 
bring back the display. 

Fault Messages 
Here are some examples of mes­

sages and what action is required 
of the engine crew: 

"LOAD LIMITED: DIRTY 
ENGINE AIR FILTERS" 

Beneath the message line a sec­
ond line appears that labels the 5 
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keypads (Fl- F5) below the sec­
ond line. These keypads are used 
to control the DID panel. 
The complete message would be . . . 
Beneath the message line a sec-

See photo 7. 
Pressing the "RESET" keypad will 
clear the message. 
A FAULT message might look like 
this . .. 
"WON'T LOAD: HOT DIODES" 

"RESET" 
or . 

"SHUTDOWN: ENGINE 
0\"ERSPEED" 

"RESET" 
If a fault is detected, reqmrmg 

no action of the engine crew, the 
message might be . . . 

"FAULT MESSAGE STORED" 

Shop ;:\la intenance Uses 
If a series of faults have occurred 
on the road, each of them is stored 
within the memory, even t hough it 
is not displayed. 

The shop maintenance people can 
sec these messages by entering a 
password on the keypads on the 
DID panel. When they enter the 
password, t hen the display will 
show all of the stored faults one by 
one, on command. 
When the fault is repaired, this 
can be put into the computer mem­
ory by the shop man when he 
presses the keypad labeled 

"RESET" 
The computer will note the time of 
the original fault and the t ime 
when repair was reported. 

Shop forces will be able to moni­
tor engine water temperature and 
various pressures. 

See photo 8. 
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Self Test 
If desired, the shop forces can 

put the unit through self test. To 
do this, they set up the controls for 
the function that is to be tested, 
motoring, braking, self-load, etc., 
and then select AUTO TEST or 
MANUAL TEST. AUTO TEST 
will run by itself, MANUAL TEST 
will go one step at a time, display­
ing what the next test is before it 
is done. The testing procedure will 
make all electrical measurements 
by itself, and the operator will 
be able to observe mechanical 
events, such as m a i n reservoir 
drain valve operation, load am­
meter calibration, etc. 

Diagnostics 
If an electrical fault is detected, 

the DID panel can provide a se­
quence of tests and checks to be 
made to locate the point of failure. 
The operator can use a test meter 
to check at points not checked by 
the computer. 

Monitoring 
By entering the proper pass­

word, authorized personnel will be 
able to monitor activities within 
the various systems. This includes 
such· things as lube oil tempera­
ture, cooling water temperature, 
volts, amps, motor temperature, 
horsepower, ambient temperature, 
diesel engine RPM, etc. These 
functions are to aid the shop peo­
ple during locomotive or engine 
testing and can also be observed 
on the road for special testing or 
investigations. 

This one panel simplifies the ob­
serving and testing of the loco-

motive equipment. All of the test 
points that were provided on the 
various electronic cards are re­
placed in the DID display. 

III. 
"PROBE" LOCOMOTIVE 

DIAGNOSTIC EQUIPMENT 
Previous sections of the presen­

tation covered the approach taken 
by two major locomotive manufac­
turers for the next generation of 
locomotives. We are now going to 
cover an auxiliary system available 
as an add-on diagnostic unit for 
existing locomotives. 

The PROBE system from Harris 
Controls was developed for Cana­
dian Pacific and demonstrates use 
of extensive techniques for meas­
urement of a multitude of charac­
teristics on the locomotive. It has 
the capability to monitor in-depth 
performance of the locomotive and 
engine components and also pro­
duce an overall performance re­
port of the recent history. 

See photo 9. 
Basic components of the system 

are an "on board" monitoring and 
memory system, a portable trans­
fer unit and a base report compiler 
for further analysis. 

Monitoring System 
The monitoring system is the 

locomotive portion of the PROBE 
system. It consists of: 

An electronics module 
A display panel 
Transducers- temperature, 

pressure, etc. 
Signal isolators 
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Photo 9 

It monitors various parameters 
via the transducers and signal iso­
lators. The performance is com­
pared with the limits for the 
operating mode. If the limits are 
exceeded, then an indication occurs 
on the display panel and data is 
stored as a Fault Record. Data 
is recorded every 1/ 10 mile and the 
memory has sufficient capacity for 
1,500 miles. When the memory is 
full , the oldest data is replaced by 
the most r ecent incoming data. 

The operating parameter s are 
compared with their previous val­
ues. If the operating conditions 
change significantly, an Operating 
Record is stored in the memory. 

Periodically, averaged perform­
ance data is retained to provide a 
Trend Record. 

Data in the m em o r y (fault 
records, operating records, trend 
records and cumulative data) is 
passed to the Data Transfer Unit 
whenever it is connected to the lo­
comotives. Data is in turn trans­
ferred to the Analysis System 
which analyzes and prints a sum­
mary of the information. 

The following is a sample of the 
locomotive functions that can be 
monitored depending upon choice 
of the user: 

Wheel Slip 
Ground Relays 
PC Trip 
Dynamic Brake 
Hot Engine Governor Shut­

Down (LOS) 
Hot Suspension Bearings (12) 
Throttle Response Load 

Regulator 
Load Regulator Voltage 
Turbocharger Vibration 
Air Compressor Lube Oil, 

Temperature and Pressure 
Cylinder Compression 
Cylinder Firing Factors 
Traction Motor Currents 
Horsepower 
Fuel Flow Rate 
Engine RPM 
Engine Shut-down 

See photo 10. 
Additional options are available 

for monitoring air brake pressures 
at the reservoirs and in the brake 
pipe together with a ir flow and in­
dependent brake operation. 

Obviously, as more equipment is 
added to a locomotive, the poten-
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DEVELOPING 

PIOIICTS 

@ With truck frame or com­
pletely assembled truck. 

PROCECO INC. 

Locomotive Truck 
and Engine Cleaning 

@ Locomotive Truck 
and/or Engine Spray 
Washer. Can also be 
used for wheelsets, 
journal boxes, etc .. 

@ With crank case in rotating fixture. 
Can also hold crank case with power 
assemblies and crank shaft in place. 
Rotating fixture can be used outside for 
assembly and disassembly work. 

1020 East 8th St./Jacksonville, Florida 32206 
Telephone: 904-355-2888 
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Fully automatic. Also 
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Photo 10 

tial for failure will be increased. 
Accordingly, the monitor unit is 
fitted with a "Transducer Check" 
function that will indicate possible 
errors. It would be prudent to 
check the monitoring transducers 
prior to m a k i n g a component 
change out just based upon re­
ports. 

Operating functions monitored 
by the unit and the basic data in­
cluded for a report are: 

Unit Number 
Time and Date of Data 

Transfer 
Time and Date of Previous 

Data Transfer 
Cumulative Distance 
Cumulative Fuel Consumption 
Idle 

Throttle til- Throttle tiS 
Dynamic Brake 
Engine Shut-down 
Low Idle 

Data that can be directly dis­
played on the locomotives are as 
follows : 

Stored Faults (Normal) 
Fault Resets 
Current Status 
Transducer Test 
System Test 
Internal Display 

Direct Read-Out Is Available 

For: 
Horsepower 
Generator Volts 
Generator Amps 
Engine RPM 
Internal Display 
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Distance is calibrated by use of 
track located distance calibrators, 
which are passive and maintenance 
free. It is recommended that they 
be placed in the track at 50 or 100 
miles or locations as may be con­
venient. 

Data Transfer Unit 
See photo 11. 
The Data Transfer Unit (DTU) 

transfers data from the monitoring 
system on the locomotive to the 
Data Analysis System. It also up­
dates the onboard system clock, 
data limits and calculation param­
eters at the same time. The trans­
fer unit can store data from sev­
eral locomotives at the same time. 

The DTU is a microprocessor­
controlled unit that communicates 
to the user through front panel in­
dicators the following conditions: 

TRANSFERRING, when a data 
transfer is in progress. This indi­
cator lights at the start of each 
data transfer and r e m a i n s on 
throughout the entire transfer 
cycle. 

TRANSFER COMPLETED, 
after a data transfer is completed. 

TRANSFER RE-ENTRY, when 
input requirement has not been 
met and the systems are attempt­
ing another transfer. 

TRANSFER FAILED, if data 
cannot be transferred because of a 
system malfunction. 

HIGH TEMPERATURE, LOW 
TEMPERATURE, indicates that 
the internal temperature of the 
DTU is beyond the limits for re­
liable operation. The unit will not 
function until the internal temper-

ature is within the limits of -10 to 
+50°C. 

DATA BLOCK, a series of four 
indicators s how the number of 
memory blocks available in the 
DTU. They indicate to the operator 
the number of locomotives whose 
data can be serviced by the trans­
fer unit. 

Operation 
When the t r a n s f e r unit is 

plugged into the locomotive or an­
alysis system, it signals it is ready 
(temperature within limits) and 
power is applied to the transfer 
unit. 

Data is then automatically trans­
ferred between the units. The 
transfer unit contains a real-time 
clock to update the monitoring 
system on each data transfer. The 
transfer unit clock is in turn up­
dated by the analysis system. Also 
i n c 1 u d e d is a "message" area 
through which the analysis termi­
nal may change data limits and/ or 
other parameters. The "messages" 
may be directed to a class of loco­
motives or to a single locomotive. 

Remote Transfer 
The techniques and equipment 

are available for transmission of 
data from the transfer unit by 
telephone modern. This could be 
used for transfer from a "round 
house" to a regional or corporate 
headquarters. The technology is 
also available for use with a low 
power radio transmitter to trans­
fer information enroute. 

Periodic Maintenance 
The Data Transfer unit requires 

minimal maintenance, the only rec-
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ommendation being that the bat­
teries should be r eplaced annually 
(three alkaline C - cells). Care 
should be taken to avoid exposing 
the unit to excessive temperatures 
or shocks. 

Data Analysis System 
See photo 12. 
The Data Analysis system com­

prises a computer terminal with 
CRT Display Tube, printer for hard 

Photo 11 

P hoto 12 

copy reports and a typewriter-type 
keyboard for communicating with 
the system. 

Control, logic and memory func­
tions are contained in a separate 
cubicle together with the relevant 
power supplies and support equip­
ment. 

The purpose of the Data Analy­
sis System is to accept, store and 
analyze data from the on-board 
Monitoring System. Incom ing Data 
from the Transfer Unit is stored 
on a disk memory and analyzed by 
system programs also stored on a 
disk. 

System control is accomplished 
through operator selection of the 
function required from a list dis­
played on the CRT screen. Selec­
tion is obtained by touching the de­
sired item on the face of the screen. 
The system then displays data 
about locomotive performance and 
train operations as requested. 

A. Summary of the main func­
tions available is as follows: 

1. FAULT ANALYSIS 
Provides tabular printouts of 
.fault condi tions on the locomo­
tive. This includes all the pa­
rameters on the monitoring 
system display panel: 

All data from the I a t e s t 
transfer is available 

Selective faults or all faults 
can be displayed and / or 
printed 

Touch screen, anywhere, and 
it begins to print all faults 

2. ENGINE PERFORMANCE 
SUl\Ii\IARY 
Produces a printout containing 
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"know how:· 

• United Engine Life Company would 
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a summary of the engine per­
formance: 

Total horsepower hours 
Total fuel consumption 
Overall engine efficiency 

factor 
Time at each operating mode 
Distance traveled 

Data may be from latest period 
-latest 10 periods or total 
cumulative data. 

3. LOCOMOTIVE FAULT 
SUMMARY 
Provides a printout of: 

The number of faults detect­
ed during the period, and 

The time of out-of-limit con­
ditions 

Data is derived from: 
The latest period or latest 10 

periods 
It is recommended t h a t a 

period summary be printed 
whenever data is loaded 
from a monitoring system 

4. SYSTEM DIAGNOSTIC 
Data accumulated in the on­
board monitoring system may 
be used to diagnose failures or 
m a r g i n a I conditions and is 
transferred to the analysis sys­
tem via the DTU. This function 
prints the diagnostic data which 
includes: 

Internal system voltages 
Power fail counts 
System configuration and 

failures 
Process fail counts 

5. PERFORMANCE ANALYSIS 
Provides a graphical analysis of 
engine performance factors over 

a period of time. These factors 
include: 

Throttle #8 horsepower 
Throttle #8 fuel flow 
Throttle #8 turbocharger vi-

bration. 
Power assembly compression 

and firing factors 
Data may be taken from the 
latest 10-20 days or from se­
lected periods. 

6. OPERATING SUMMARY 
Prints out a summary of the 
train operations data available 
in the analysis system. This 
inc 1 u des the track locators 
names, time and dates. 

7. OPERATION ANALYSIS 
Prints a report of train opera­
tions which includes: 

Operating modes 
Air Brake Operations 
Speed Profile (vs. distance) 
Alarm Conditions 

Any or all of the trip segments 
available in the analysis system 
may be printed. 

8. UNIT NUMBER 
Used to select engine to be ana­
lyzed. 

9. SYSTEM LIMIT FUNCTIONS 
All other functions are limit 
change and data base access 
functions that require a pass­
word to enter. 

IV. 
CATS- (COMPUTER AIDED 

TROUBLE SHOOTING) 
General Electric Company is de­

veloping a Computer Aided Trou­
ble Shooting system, with the ac-
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ronym CATS, to assist rail road 
maintenance people. 

See photo 13. 
The computer world us ing what 

is known as " Artificial Intelli­
gence" has developed an "EX­
PERT" system. That sys tem is 
capable of interpreting answers 
entered into the computer and com­
paring those answers to a large 
group of "rules." Those rules mus t 
have been previously entered by 
someone with a good unders tand­
ing of locomotives and a lot of 
trouble-shooting experience. 

CATS includes a \·ariety of 
" HELP" information that the user 
can call for. These data are pre­
sented as a menu. Types of help 
include color slides, line drawings, 
selected portions of locomotive 
schematics, short color movies of 
procedures such as setting fuel 
pump racks, pump timing, etc. 

The purpose of CATS is to 
guide shop forces in their analysis 
of symptoms to find the actual 
problem. 

CATS also ass ists in training 
programs. When a new worker 
uses CATS, he w i II be g uided 
through specif ic symptoms and will 

Photo 13 

see the various questions that he 
will be required to a sk himself on 
the job. He will see what type of 
training or maintenance materia l 
is available on his railroad. 

CATS consists of a large set of 
rules tha t cover a selection of 
problems that might exist on GE 
locomotives with CHEC excitation 
and CMR wheel slip equipment. 

The system includes a shop­
hardened keypad, computer and 
monito r, a video disk and monitor, 
and a printer. 

Each time a man uses t his equip­
ment to guide him, he will learn 
more about what he should have 
done before he came to the com­
puter. Each time he will progress 
fUI·th er, and soon he will f ind the 
problem without the need of CATS. 

or 

or 

Thus CATS will be able to ... 

* PROMPT a n experienced man, 

* GUIDE one with less experi­
ence, 

* TEACH a novice a way to 
search for the problem. 

As an example of CATS, t he en­
closed pr·intout shows the pro­
cedure that was followed when all 
that was known was NOT LOAD­
ING PROPERLY. 
The problem was caused by these 
faults : 
1. Engine fuel pump racks wer e 

not properly set 
2. Fuel pressure gage was de-. 

fective. 
3. The fuel pressure control valve 

was set too low. 
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Welcome to CATS-12:56:52 
13 JAN 84 

Resetting: Facts, Rules 
The reported symptom is -

NOT LOADING PROPERLY 

QUESTION: Let's make sure 
that the operating controls in 
the cab are set up properly. 
Maybe engine crews have it 
wrong. 
Power Limit Switch is on the 
Master Controller. 
Is it in the NORMAL po­
sition? Yes 

QUESTION: Not all locomo­
tives are equipped with MO­
TOR CUTOUT 
Are all traction motors cut 
in? Yes 

QUESTION: Not all locomo­
tives are e q u i p p e d with 
HUMP CONTROL 
If HUMP CONTROL is pro­
vided, is it turned OFF at 
Master Controller? Yes 

QUESTION: Not all locomo­
tives have PACE SETTER 
OPTION 
If PACE-SETTER is installed 
on this unit, is it CUT OUT? 
Yes 

These are possible fault areas: 
1. The engine may be unable to 

make full power 
2. The excitation demand may be 

low 
8. The contactor sequence may be 

incorrect 
4. An auxiliary system may be 

overriding excitation demand 
5. An auxiliary engine support 

system may be faulty 

6. None of the above. End of Not 
Loading Properly session. 
SELECT: Select by number 

the area you want to work 
with ... 1 

These are possible states of the 
engine: 

1. The engine is shut down 
2. The engine is idling 
3. The engine is at full-speed/no­

load 
4. The engine is at full-speed and 

load 
5. None of the above. Terminate 

current session. 
SELECT: Select by number 

the state that you want to 
see ..• 2. 

QUESTION: Is the governor 
steady? not hunting No 

QUESTION: Is the governor 
oil clean ? Yes 

QUESTION: Is governor oil 
level visible in sight glass? 
Yes 

Adjust Governor Compensating 
Needle Valve. Normal setting 
is OPEN * turn. 
*** DO NOT BREAK 

GOVERNOR SEAL *** 
Adjustment is on lower part of 

governor in back. Please con­
firm when done: Yes 

QUESTION: Now, is the gov­
ernor steady? Yes 

See photo 14. 
QUESTION: NOTE. You can 

check idle speed WITHOUT a 
tachometer. A 4-stroke cycle 
engine fires each cylinder every 
other revolution. So at 450 RPM 
you hear 225 firing pulses in one 
minute, if you pull one rack out 
just a little. 
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That's 56 counts in 15 sec­
onds. (450 RPM idle) 
-or 50 in 15 seconds for 400 

RPM idle. 
-or 48 in 15 seconds for 385 

RPM (Low idle) 
-or 36 in 15 seconds for 275 

RPM (Low-low idle) 
Most engines are set to idle 
at 450 RPM, 669 at tachome­
ter drive, but there are ex­
ceptions. 
Check your schematic dia­
gram speed. 
Is speed OK? Yes 

QUESTION: Is the power-piston 
gap normal ? 1" :!: 1/32 No 

QUESTION: Is power-piston gap 
less than normal ? Yes 

QUESTION: Are ALL the fuel 
racks between 5 and 6mm? Yes 

Fuel pump racks are set too low, 
or overspeed link not in RUN 
position or wrong fuel lever ap­
plied. If racks are much too 
short, or overspeed link is far 
from normal, the load pot may 
be MIN FLD, if tailrod gap less 
than .9" Governor is OK 

Shut down the engine 
Please confirm when done: Yes 

Install gage block, 
Apply tailrod jack, and set fuel 

racks to proper value. 
See photo 15. 

If you find racks are properly 
set, then it means that someone 
has applied the wrong F U E L 
LEVER to the layshaft linkage. 
Check service manual for correct 
lever and install proper length 
lever. 

Photo 14 
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If you are not sure of proper 
rack setting, then check shop man­
ual section DE-14 

* * • CAUTION • • * 
TAKE PRECAUTIONS TO 

PREVENT ANYONE 
FROM CRANKI NG ENGINE! 

* * BE SURE TAILROD JACK 
I S OUT 

BEFORE CRANKI NG • * 
Please confirm when done: Yes 

Crank and start the engine 
Please confirm when done : Yes 

QUESTION: Now, is the power 
piston gap normal? Yes 

The Governor Speed Control Sys­
tem is OK. 

QUESTION: Is the stack clear? 
Yes 

Starting POP-TEST procedure to 
check fuel combustion: 

At each cylinder pull the rack out 
2-3mm and listen to sound of 
cylinder firing. Please confirm 
when done: Yes 

QUESTION: Do you hear a sharp 
crack when firing, without any 
valve blow sound at each cylin­
der? Yes 

The Combustion System is normal. 
QUESTION: Js load control pot 

at MAX FLD? 5:30 position 
Yes 

QUESTION : Is fuel pressure nor­
mal? between 38 and 42 psi No 
Since the fuel pressu re is not 
normal, i n d i c a t e its current 
value. 

These are the poss ible values for 
abnormal fuel pressure: 

1. Fuel pressure is below normal 
(less than 38 psi) 

Photo 15 
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Make tracks 
for fuel 

efficiency. 
DIOV!> RDX diesel 
lube from Exxon. 

Exxon gives heavy-duty 
diesel oil a boost with a new 
package of proven additives 
to conserve fuel in 2- and 
4-stroke locomotive engines. 
DIOL RDX improves engine 
performance by reducing 
friction, and protects silver­
alloy bearings against corro­
sion and excessive wear. 

We also offer you a full 
range of diesel lube oils 
specially formulated to meet 
your specifications with 
your preferred additive 
packages. 

For more information, 
contact Exxon Company, 
U.S.A., P.O. Box 2180, 
Houston, Texas 77001. 

IE)j'(ONI 
Quality you can count on. 
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2. Fuel pressure is above normal 
(more than 42 psi) the fuel 
pressure is normal (38-42 psi) 

SELECT: Select by number the 
correct fuel pressure. 1 
Since the readings indicate an 
abnormal fuel pressure, we want 
to know how the readings were 
taken. Please, indicate which fuel 
pressure gage was used: 

1. The locomotive fuel - pressure 
gage 

2. The test fuel - pressure gage 
See photo 16. 

SELECT: Select by number which 
fue l-pressure gage was used: 1 
Attach a known good pressure 
gage. 
Please confirm when done: Yes 

QUESTION : Is test-gage reading 
the same as loco-gage reading? 
No 

The loco-pressure-gage is bad. 

Replace the loco-pressure gage. 
Please confirm when done : Yes 

QUESTION: Now, is the f u e I 
pressure normal? No 

There is a fuel system fault. 
QUESTION: Does the fuel-tank­

gage show that there is enough 
fuel in tank to get good suction? 
Yes 

QUESTION : Is fuel - transfer-
pump- motor running normally? 
Yes 

QUESTION: Does this unit have 
a fuel filter drain valve? Yes 

QUESTION: Is the fuel filter 
drain valve CLOSED? Yes 

QUESTION: I s the fuel -filter 
clean? Either check pressure 
drop, or verify that it was 
changed. If you don't know for 
sure, answer with "NO" Yes 

QUESTION: Is this unit equipped 
with a fuel strainer? Yes 

Photo 16 
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QUESTION: Is the fuel-strainer 
basket clean ? 
Be careful of the 0 ring in the 
lid. Yes 

QUESTION: Is the fuel-strainer 
gasket in good shape? Yes 
Try to change fuel pressure with 
regulating valve. Please confirm 
when done. Yes 

QUESTION: Are you able to set 
fuel pressure to 40 psi ? Pres­
sure won't change if valve is de­
fective. Yes 
The Fuel System is normal. 
The regulating-valve was set 
wrong. 

QUESTION: Now, is the fuel 
pressure back to normal? lfes 
The fuel problem appears to be 
solved. 
Rechecking at full load must be 
done to be sure. 

QUESTION: Is the lube pressure 
above 30 psi? Yes 
The Lube-Oil System is normal. 
The engine is OK at idle. 
Put engine at full-speed/no-load. 
Please confirm when done. Yes 

QUESTION: Is the governor 
steady? not hunting. Yes 

QUESTION: Is load control pot 
at MAX FLD? Yes 

QUESTION: Is f u e 1 pressure 
normal? between 38 and 42 psi. 
Yes 

QUESTION: Is I u be pressure 
above 70 psi at the governor? 
Yes 
The Lube-Oil System is normal. 

QUESTION: Most engines are 
1046-1054 RPM, for full speed. 
1555-1567 at tach drive, but there 
are exceptions. 
Is speed correct? Check sche-

rna tic diagram. Yes 
QUESTION: Does the turbo air 

gage show zero to 2 psi ? This 
is normal, since there is almost 
no engine load. Yes 

QUESTION: Is the stack clear? 
and does it sound normal? Yes 
The engine is OK at full-speed 
no load. 
Put engine at full-speed and load. 
Please confirm when done. Yes 

QUESTION: Is the governor 
steady? not hunting. Yes 

QUESTION: Is power-piston gap 
normal? 0.344" Or 11/32" Yes 

QUESTION: Are fuel racks nor­
mal? See DE-14 for setting. 
Yes 

QUESTION: Is load control pot 
between 4:00 and MAX FLD? 
Yes 

QUESTION: Is fuel pressure nor­
mal ? between 35 and 40 psi. Yes 

QUESTION: Is the lube pressure 
above 70 psi? Yes 
The Lube-Oil System is normal. 

QUESTION: M o s t engines are 
1046-1054 RPM, for full speed, 
1555-1567 at tach drive, but there 
are exceptions. 
Is speed correct? Check sche­
matic diagram. Yes 

QUESTION: Is the turbo air 
pressure normal for this en­
gine? Consult PERFORMANCE 
GUIDE CHART for values. Yes 

QUESTION: Is the stack clear? 
and does it sound normal? Yes 
The engine is OK at full-speed 
and load. 
No problems are found with the 
engine. 
There are more areas to check, 
electrically . . • 
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v. 
FUEL CONSERVATION 
THROUGH ELECTRICAL 
MODIFI CATIONS- GE 

This r eport will concentrate on 
the electrical modif ications de­
signed to reduce the amount of 
fuel GE locomotives consume. 

The percentages used to demon­
strate the amount of fuel saved 
is for locomotives operated on a 
medium road duty cycle. The per­
centages contained in this report 
cannot be combined to indicate the 
total ·fuel savings possible if all 
the electrical modifications are in­
stalled. This is due to the fact 
that different systems overlap, thus 
sharing in their fuel savings capa­
bilities. The percentage of fuel 
savings possible is for the use of 
that system only. 

See photo 17. 

1. Low Idle 
This feature allows the engine 

to rotate at lower than normal 
RPM while in idle, under certain 
conditions. Since the engine is ro­
tating slower, Jess fuel is con­
sumed. A 1.2% fuel savings can 
be realized through the low idle 
feature. 

The locomotive m u s t have its 
reverser handle centered or the 
engine isolated, and the engine 
water temperature must be above 
150 degrees F before the unit will 
go into the LOW IDLE mode of 
operation. 

2. E ngine Speed Schedule/ 
Motoring 

The engine speed schedule was 
changed to the SKIP 3 DOUBLE G. 

. This speed schedule improves the 
throttle response of the locomotive 
and continues to reduce emissions. 
A fuel savings of 1.5% is realized 
with this speed schedule. As the 
throttle is advanced from notch 1 
to notch 8, the engine speeds will 
respond as follows: 1-2-4-5-G-6-7-8. 

See photo 18. 

Photo 17 

Photo 18 
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3. Eddy Current Clutch 
This system allows the cooling 

fan to run only when cooling is re­
quired. The fan operates at two 
different speeds. The fan is off if 
the cooling water is below 180 
degrees F, at low speed if the cool­
ing water is above 180 degrees F, 
and at high speed if the cooling 
water is above 190 degrees F. This 
system provides a fuel savings of 
2.5%. 

4. Part Throttle Load Schedule 
This feature increases the exci­

tation in the intermediate throttle 
notches without c h a n g i n g the 
amount of auxiliary load. This al­
lows the locomotive to be more 
efficient in its use of fuel in the 
intermediate notches and use about 
0.7% less fuel. 

See photo 19. 

5. Modulated Braking 
This feature allows the speed of 

the engine to vary while in dy­
namic braking and thus save fuel. 
This new control system will follow 
the Braking Control Handle and 
run the engine at the proper speed 
to insure Grid and Traction Motor 
cooling. 

Typically, the engine speed will 
be at idle during the first third of 
the motion of the Braking Control 
Handle, notch 4 speed for the mid­
dle third, and notch 8 during the 
last third. A fuel savings of 0.33% 
can be realized through the use of 
this system. 

6. The Braking Grid Hatch 
The Braking Grid Hatch con­

tains a Grid Blower Motor that 

gets its power from the current 
passing through the Grids. The fuel 
saved is from a reduction in auxili­
ary load and increased radiator fan 
efficiency. A fuel savings of 0.7% 
can be realized through this sys­
tem. 

7. The New DASH-8 Locomoth·e 
The new DASH-8 locomotive con­

tains the following features that 
cannot be retrofitted to DASH-7 
locomotives. The DASH-8 locomo­
tives can realize a fuel saving of 
from 2-4% over the previous model. 

1) The s p e e d of the Traction 
Motor Blowers are controlled 
by the Traction Motor tem­
perature. 

2) The speed of the cooling fans 
are controlled by the com­
puter based on the cooling 
water temperature. 

3) The engine speed is controlled 
by the computer to obtain the 
desired horsepower. If full 
horsepower can be developed 
at less than full engine speed, 
then it will, unless higher 
speed is needed for cooling 
purposes. 

The electrical modifications list­
ed above have improved fuel effi­
ciency, thus reducing the expense 
of operating GE locomotives. 

VI. 
FUEL SAVINGS 

THROUGH ELECTRICAL 
MODIFICATIONS- EMD 

The railroad industry now is 
well into the second decade of 
higher fuel prices. During this 
period nearly a 1000% increase in 
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Photo 19 

fuel prices has occurred. Fuel and 
labor costs t o d a y share almost 
equal percentages of the operating 
dollar. 

Up to this point, the Electrical 
Committee has presented many of 
the new innovations that can be 
directly beneficial to fuel savings 
and maintenance. What has not 
been discussed is the retrofit pack­
ages of electrical control systems 

Part No. 

9316185 
8498214 
8149306 
8250906 
8198189 
8200891 
8472022 
8194927 
8194928 
9419644 

*9092231 
**8357417 

•••8455355 
•••8421017 

····8363168 

Qty./Unit 

1 
1 
1 

A.R. 
A.R. 
A.R. 
A.R. 
A.R. 
A.R. 

4 
1 
1 
1 
1 
1 

AR • Denotes As Required 

that can be placed on the existing 
f leet. Everyone is dealing with the 
"existing fleet" so, naturally, they 
are the most important. These are 
the immediate things that can be 
done-the real dollar savings that 
can be achieved now. Cut that fuel 
bill; reduce that operating cost, or 
at a minimum keep those costs be­
low inflation rates. 

See photo 20. 

Engine Low Idle 
EMD o f f e r s a Modernization 

Recommendation in MI ;¢9619 for 
about $610 today, depending on the 
unit. The parts list is shown below. 

Application of the 255 RPM Part 
Time Low Idle feature involves l'e­
adjustment of the engine governor 
speed settings and the installation 
of a low idle panel in the electrical 
control cabinet. 

Description 

Low Idle Panel 
Nameplate 
Speed Scale (Governor) 
Faston Lug 
Terminal Lug - ~" 
Splice (Faston Connector) 
No. 14 Wire (500 Feet) 
Wire Tags -Letters 
Wire Tags - Numbers 
No. 10-24 Bolt- Self-Tapping 
10 Ohm Resistor 
Relay 
Switch 
Rectifier 
Relay 

• Used only on units wi th AC auxiliary generators 
.. 6 Pole (5-N.O. 1-NC) replacement relay for the FPC or FPCR when necessary 

••• Used only on non-MU SWlSOO and MP15 units 
•••• Used only on MPlSAC units (when necessary) 
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OCONTZ RAILROAD -
1 INSTRUMENTATION 
:. r 

For over 25 years, 
Ogontz has been 
a leading supplier 

of railroad controls: 
• Thermal Drain Valves 
for positive freeze 
protection. 
• Water Temperature 
Regu Ia tors. 
• On-Board Permanent 
and Portable Cab Signal 
Testing Units. 
• Cab Heaters. 
• Windshield Defrosters. 
• Liquid-Filled & Mercury 
Tube Thermostats. 
• Diode Cabinet Air 
Relays for overheat 
protection. 

• Cooling System Fan 
Control Switches. 
• Air Compressor Gover­
nor Control Switches. 
• Low Water Alarm 
Switches for pres­
sure/flow protection. 
• For details, contact 
Norm Cooper, Ogontz 
Controls Company, 
141 Terwood Road, 
Willow Grove, PA 19090. 

Call toll free: 
1-800-523-2478 
In Pennsylvania: <215) 657-4770 

347 
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What does the package do? It 
provides reduced fuel consumption, 
reduces emissions and lowers en­
gine noise. The last two items are 
very important but often forgot­
ten. Those are free in a sense. The 
fuel, of course, is the heart of the 
system. Dropping the idle from 
315 RPM to 255 RPM will save 
0.7% based on EMD's medium duty 
cycle ( 46% of the time in idle) as 
s h own in Reference A. That 
amounts to about 2800 gallons per 
year. The ROI is about two months 
on GP-40-2's and SD-40-2's. From 
Graph 1, one can determine the 
potential savings. If over the last 
four years you were paying $0.80 
per gallon, you would have saved 
approximately $9000 per unit, less 
the material and installation cost. 

Photo 21 

See photo 21. 
An additional low idle thermo­

stat that costs about ~10 is rec­
ommended with the Part Time Low 
Idle package. What this does is 
automatically put the engine at 
315 RPM when the ambient tem­
perature descends to o•F ( -18C). 
The 225 RPM will occur as the 
temperature a sce nds to 10•F 
( -12C) . This keeps the water tem­
perature above 160°F (71C). Con­
sideration should also be given to 
having a gear-driven oil pump on 
the air compressor. Since this is 
not a kit, the parts requirements 
are listed below. 
Part No. Quan. 
9518967 1 
9519039 1 

Description 
Thermostat 
Pad 
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Medium Road Duty Cycle of Operation 

GP/5040 or GP/5040-2 w/16-645E3 Engine 

ThroH1e Position Duty Cycle 
Throttle Engine D!J1y Cycle (Total Fuel Rate Fuel Rate 
~ ~ Operating Time) GaiJHr. Gai./Hr. 

8 900 17% 167.7 28.5 

7 815 4% 145.8 5.8 

6 730 4% 108.5 4.3 

s 645 4% 79.0 3.1 

4 560 4% 57.2 2.2 

3 480 4% 41.4 1.6 

2 395 4% 24.9 .9 

315 4% 7.4 .2 

Idle 315 46% 5.5 2.5 

Dynamic Brake 9% 21.0 1.8 
--- ---

100% 50.9 Total 
Gai./Hr: 

~EFERENCE A 
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PROJECTED ANNUAL FUEL IAVIHGS 

GP40-2 OR SD4D-2 

The "Low.ldle" feature produces a 

0.7S or 2800 Galloa ADaual Pue1 Savlass. 

$ THOUSANDS 

15 

10 

0 ~-~~~~ ,-:I 
1 2 

YEARS 

GRAPH I 

3 

$1.20/Ga1. 

$1.00/0&1. 

$ .80/0al • 

• • 80/0&1. 
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An additional 1.1% c a n be 
achieved by applying a full time low 
idle of 200 RPM from the part t ime 
low idle of 255 RPM. This pro­
jection is again based on a medium 
duty cycle as outlined in Reference 
A. Changing to 200 RPM full time 
low idle requires a unit exchange 
governor and the installation of 
the 18KW Super Auxiliary Gener­
ator. This will change return on 
investment. With the 200 RPM low 
idle an air main reservoir pressure 
switch is recommended. When main 
r eservoir pressure drops to 115 
PSI, the engine speed is raised to 
Throttle 2 RPM and maintained 
until main reservoir pressure 
reaches the normal shut off point, 
typically 135 to 145 PSI. Invest­
ment costs are higher in this case 
and should be evaluated by the 
user. 

The s imple physics of the fuel 
savings for the low idle feature 
pertains. Depending on duty cycle, 
treatment of the labor cost, pro­
ductivity and associated locomotive 
daily availability value, the sav­
ings will vary. The M. I. 9619 will 
provide the details necessary for 
installation. 

See photo 22. 

Two Speed Dynamic Brake 

The Two Speed Dynamic brake 
modernization is described in M. I. 
9661 (pre dash 2) and M. I. 9648 
(all dash 2) will afford users with 
up to 1.1% annual fuel savings. 
The dash 2 retrofit currently sells 
for $1,200 and the pre dash 2 for 
$1,517.26. 

Photo 22 

The retrofit kit parts by EMD 
for dash two model locomotives are 
listed below. 
Kit Part No. 9524245: 
Part No. Quan. Description 
9338033 1 Module- DR20 
9510430 1 Resistor- RE7 
9512761 1 Panel - CADB 
9505835 1 Resistor- RE46 
8421017 2 Rectifier- CR67, 

9514171 1 
CR68 

Nameplate­
DR20 

Basically, this kit allows the unit 
to operate at idle and the Throttle 
4 position when cooling air is re­
quired by the traction motors. The 
traction motor air supply is suffi­
cient at normal idle (315 RPM) to 
cool the motors at lower motor field 
and grid currents (800 amps and 
575 amps respectively). When 
motor current goes above 800 amps 
or grid current goes above 575 
amps, the engine automatically 
goes to the #4 throttle position. 
Options for Throttle 5 are avail­
able and recommended for pro­
longed operation in dynamic brake. 

The DR20 dynamic brake regu­
lator module has a built-in safe-
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guard to protect the traction mo­
tors and grids from overheating. 
Current levels are regulated at the 
lower levels if a module malfunc­
tion does not raise engine speed 
to a higher value. 

The module also incorporates an 
enforced time delay of 60 seconds 
when going from higher engine 
speed (Throttle 4) to lower engine 
speed to prevent system cycling. 

A number of existing compo­
nents in the electrical cabinet are 
no longer needed and may be re­
moved when applying the Two 
Speed Dynamic Brake Retrofit 
Kit. 

The DR13 module that must be 
removed from the unit cannot be 
modified. EMD recommends the 
module be kept as a replacement 
for use on locomotives not being 
modified. 

S o m e of the existing DR13 
wiring on the locomotive can still 
be used; however, it must be moved 
or modified. Depending on the pro­
cedure used, and the number of lo­
comotives to be retrofitted, an ad­
ditional quantity of No. 14 cable 
and Faston tabs will be required. 
This material must be ordered sep­
arately .. 

Dynamic brake operating time 
accounts for 9% of the total me­
dium road duty cycle of operation 
in Reference A. 

The new Two Speed Dynamic 
brake modification can save an es-

Quantity 
A.R. 
A.R. 

Part No. 
8472022 
8250906 

timated 1.1% or 4400 gallons of 
fuel annually during the dynamic 
brake mode of operation. These 
savings are achieved by automatic­
ally regulating dynamic brake en­
gine speed approximately 75% of 
the operating time at idle speed 
(315 RPM) and 25% of the opera­
ting time at Throttle 4 (560 RPM). 
At $1.00 a gallon for fuel, the ROI 
on the Two Speed Dynamic brake 
is less than four months. Annual 
estimated savings are projected in 
GRAPH II. 

Experience has shown that the 
Two Speed Dynamic brake instal­
lation may result in false reporting 
of governor problems, therefore, it 
is recommended that not only Me­
chanical employees but also Oper­
ating employees have knowledge of 
these retrofits. 

Detailed information on the DR-
20 module is contained in Section 7 
Part D of the EMD Locomotive 
Service Manuals. 

The Part Time Low Idle and Two 
Speed Dynamic brake can account 
for 1.8% savings or approximately 
7200 gallons of fuel annually. Ad­
ditional savings can be achieved 
by using the 200 RPM full time low 
idle. This may appear miniscule to 
many; some may even be skeptical 
of the technical approach by cal­
culation. In order to prove the 
savings in actual operation, the 
testing expense will likely consume 
the savings. A single unit can lose 

Description 
Cable-No. 14-500 Ft. 
Faston Terminal 

4-1-80 
Unit Price 

$41.18 
.07 
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these small percentages just in the 
maintenance condition alone, not 
to mention the fellow on the gas 
pedal. In spite of these arguments, 
these electrical changes do provide 
such savings, whether the unit is 
tuned or not tuned, or if heavy 
hands are at the throttle. The chal­
lenge and opportunities through 
the 1980's for continued progress 
in fuel savings through electrical 
modifications to locomotives will 
continue to depend primarily on the 
builders' innovations. Opportunities 
of greatest value will be those items 
that can be done not only to the 
new breeds of power but also the 
"existing fleet." Today, existing 
fleets are eating dollars with heavy 
a u x i I i a r y horsepower require­
ments for fans, heating, pumps, 
drives, and small motors. Every 
small improvement made in these 
areas will be beneficial. Perhaps 
one day a means of capturing the 
heat energies vented through the 
dynamic brake grids will appear. 

D-78 and D-87 Traction 
Motors -EMD 

Thus far, there has been no pub­
lished information that directly re­
lates to fuel savings gains. The 
design changes are directed toward 
improved thermal conditions in the 
motor. The D-78 designation re­
lates to transposed coils, plus 9% 
increased copper in the armature, 
which reduces the eddy current 
losses when compared with the pre­
decessor D-77 armature. 

The D-87 features increased cop­
per in both the armature and the 
interpole coils. The D-87 should 

not be mixed with D-78 or D-77 
motors on pre dash 2 units. D-77 
and D-78 can be mixed universally. 
The wheel slip controls limit the 
mixing on D-87 traction motors. 
Between locomotives there are no 
known problems. The cost benefits 
in fuel savings may present them­
selves in .the future, but today 
these numbers are not available. 

Two-Speed Cooling Fans 
The retrofit of two-speed cool­

ing fans for EMD units could be 
made available if desirable; how­
ever, the return on investment 
should be analyzed by individual 
railroads. At present, information 
on this modification is limited. 

Using a typical GP40-2/SD40-2 
equipped w i t h single-speed 8-
bladed fan, EMD estimates an ap­
proximate 0.8% fuel savings with 
installation of two-speed cooling 
fans. EMD Pointer 5L-83 states 
that additional fuel savings can 
be realized by unlatching cooling 
fans and eliminating No. 1 cooling 
fan operation during periods of 
idle or dynamic brake. This re­
quires addition of an auxiliary re­
lay, EMD Part No. (MRA) 8363168, 
and minor rewiring shown in the 
Pointer. No figures are currently 
available as to projected fuel sav­
ings. 

Future Fuel Savings Outlook 
The additional papers presented 

by this committee for the 1984 con­
ference cover the state of art for 
both GE and EMD locomotives. 
There is no doubt that the micro­
processors will have the most sig-
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nificant contribution toward fuel 
savings, controlling, performance 
evaluation, and maintenance sched­
uling. The changes forecast can be 
expected to be individual packages, 
as in this report. Fuel savings of 
less than 1%, proven only by 
theory, are expected. Actual fuel 
testing is limited by cost and ac­
curacies available today. 

VII. 
PERFORMANCE OF 

LOCOMOTIVES 
AFTER STORAGE 

Last year this committee gave 
a paper on preparation of locomo-· 
tives for storage. Both EMD's and 
GE's recommendations were dis­
cussed along with recommended 
procedures for short term, long 
t e r m , stored - unserviceable, and 
temporary storage. 

This year we will report the per­
formance of locomotives after being 
stored in all categories. 

First, we must caution that it is 
just as important to f o 11 o w all 
builders' removal and preparation 
instructions when returning loco­
motives to service as it was for 
storing them. 

With a few exceptions, the re­
moval of a locomotive from storage 
is the reverse of its preparation 
for storage. It is suggested that 
a Mechanical and Electrical check­
list for locomotive installation be 
used as a guide. The check-off 
system will eliminate missed com­
ponents in need of attention, and 
inspections can continue on second 
and third shifts with a minimum 
amount of delay. 

Locomotives returned to service 
after storage are being monitored 
by some railroads to establish per­
formance records and increase in 
cost to operate, if any. 

One railroad has a computerized 
reporting system indicating the 
type and number of failures on 
locomotives removed from storage 
since January 1, 1983. All faults 
reported on previously stored loco­
motives are separated from the 
regular fleet and are illustrated on 
a percentage bar chart, indicating 
each kind of fault, number of re­
currences, and percent contributed 
to the total stored locomotives re­
tu1·ned to service. 

A review of this bar chart in­
dicates some of the major electrical 
problems on 200 locomotives re­
turned to service. 
1. Traction Motors 

54 faults or 9.42% 
2. High Voltage (grounds, open, 

shorts, etc.) 
51 faults or 8.90% 

3. Wheel Slip 
48 faults or 8.38% 

4. Dyn. Brakes 
42 faults or 7.33% 

5. Speed Recorders 
38 faults or 6.63% 

6. Power Excitation 
30 faults or 5.24% 

7. Dyn. Brake Grids 
23 faults or 4.01% 

8. Cab Heater 
16 faults or 2.79% 

9. Engine Gov. 
14 faults or 2.44% 

10. Low Voltage (wiring 
problems) 
12 faults or 2.09% 



358 Committee on Diesel Electrical Maintenance 

11. Fuel Pump 
10 faults or 1.75% 

Electrical faults represent 59 
percent of the total 573 reported 
failures. 

Another railroad has been track­
ing fifty SD-45 locomotives re­
turned to service in June, 1983, 
after being stored approximately 
300 days. They are reporting a 41 
percent failure rate on electrical 
equipment. 

Last year we reported that one 
railroad had been tracking 10 loco­
motives that were returned to serv­
ice after being in storage for seven 
months. This same road has con­
tinued to monitor these locomotive 
placements and releases at all ter­
minals, recording reasons for shop­
ping along with other locomotives 
returned to service with an aver­
age storage time of 555 days. 

A review of the shop placements 
on the 10 locomotives that were 
returned to service in February and 
March of 1983 does not indicate 
any of the reasons for placement 
that could be attributed to their 
long term storage. 

The locomotives brought back in 
service in August and September, 
1983, after being in storage more 
than a year and a half, have had 
84 recorded faults, 37 mechanical, 
42 electrical and five air systems. 

Most of the recorded faults could 
not be directly attributed to the 
locomotives being stored for a long 
period of time. However, it is 
noted that nine of those faults 
were due to water tank screens 
stopped up and fifteen were caused 
by hot diodes and not loading prop­
erly. Those long-term stored loco­
motives now in service will con­
tinue to be monitored with an up­
date of total faults when required. 

In the past few months many 
stored locomotives have been re­
turned to service with a minimum 
amount of delay and cost owing to 
insistence by locomotive officers 
that all locomotives stored must be 
properly prepared with specific in­
structions issued to meet each rail­
road's requirements as to atmos­
pheric conditions and length of 
storage. 
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DIESEL ELECTRICAL 
MAINTENANCE 

Five Year Index 

1988 

New Solutions to Locomotive 
Electrical Problems 

1. Ground Relay Trouble Shooting 
2. Traction Motors 
8. Locomotive Storage (Electrical) 
4. Water Cooling and Refrigera­

ting Methods for Locomotive 
Cab Application 

1982 

Quality Maintenance - Assuring 
Thorough Repairs 

1. Tests on Traction Motors 
2. Transition Trouble-Shooting 
3. Onboard Diagnostic Systems 
4. Starting Systems 

1981 

Innovation: Past and Present 

Traction Motors 
Evaluation of Improved Test 

Methods 
Teflon Bands 

New Generation Locomotives 

Electrical Troubleshooting 

Batteries and Charging Systems 
Troubleshooting EMD AC Aux­

iliary Generator System 

Selection of Locomotives for Major 
Locomotive Overhauls 

1980 

Diesel Electrical Maintenance -
Looking Ahead 

Traction Motor 
New Procedure for Testing 
Performance Evaluation 

Ground Relay System 

Modifications 

Meters 

1979 

Optimizing the Performance of the 
Locomotive Electrical System 

Locomotive Battery Charging 
Systems 

Cold Weather Locomotive Shut-
down Protective Systems 

Electronic Speed Indicators 

Load Box Testing 

Modifications 
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When you need relief from the distress of searching for quality remanufactured loco­
motive parts and components ... Call Precision. We can usually remedy your problems, 
quickly and economically. Our locomotive products are backed by a reputation of 
integrity and customer satisfaction. For over SO years, Precision has served the railroad 
industry with quality products and engineering skill. Whether your needs are for a single 
part or a complete remanufactured locomotive ... Call Precision .. . you'll feel better! 

Clarks Summit, PA 18411 
P.O. Box 257 

Phone 717-587-1191 

Waco, Texas 76710 
P.O. Box 7157 

Phone 817-772-8370 

General Office 
Mt. Vernon, Illinois 62864 

P.O. Box 789 
Phone 618-244-0405 

TELEX 406-448 
Call Toll Free 
1-800-851-4946 

In Illinois 800-642-3695 


