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UNITED STATES PATENT OFFICE 
LOCOMOTIVE UNDER FRAME 

Martin P. Blomberg, Hinsdale, III., and Olaf J. 
Stampen, Arlington, Va., assignors to General 
Motors Corporation, Detroit, Mich., a corpora 
tion of Delaware 

Application December 13, 1943, Serial No. 514,070 
(C. 105-12) 16 Claims. 

This invention relates to the construction of 
underframes for locomotives of the Diesel-elec 
tric type, and more particularly those employed 
for Switching purposes. 
Such locomotives are built in several differ 

ent sizes, depending upon the amount of horse 
power they are intended to produce, usually being 
rated as 600 H. P., 1000 H. P., and higher capac 
ity locomotives. Heretofore it has been the prac 
tice to design and build different types of under 
frames for each size of locomotive, for one reason 
because it is necessary to put considerably more 
Weight into a higher horsepower locomotive than 
in a lower rated one, in order to provide the nec 
essary traction to properly utilize the additional 
pOWer. When starting or pulling heavy loads or 
up grades. Also, it has generally been the prac 
tice to produce such underframes by the casting 
method, which necessitated the building of Sep 
arate patterns for each size of locomotive under 
frame, and required different jigs and equipment 
for machining each size of underframe. This of 
course increased greatly the cost of manufacture 
of Such underframes, and slowed down the rate 
of production thereof. 

It is therefore an object of our invention to 
provide an underframe structure which may be 
made the same size and design for Several differ 
ent rated capacity Diesel-electric switching loco 
motives, and which may be used as it is built for 
the lowest powered type, and is adapted to have 
weight added to it in the form of ballast bars 
when it is to be used for a higher powered loco 
motive, the amount of weight added being vari 
able to produce just the desired amount of trac 
tion for the power available. Since only one size 
of underframe need be built, production of it may 
be standardized, resulting in greatly reduced 
costs of production, and since it is a further ob-, 
ject of the invention to build such underframes 
of steel plates and bars welded together, rather 
than to make them of castings, a still further 
reduction in the cost of making them is brought 
about, and the rate at Which they may be pro 
duced is greatly speeded up. 
The weight, added in the form of ballast bars 

may also be utilized to balance the amount of load 
carried by each of the trucks. This may be a C 
complished by placing more of the ballast bars in 
the underframe at the lighter end of the locomo 
tive. 

Furthermore, since the underframes are con 
structed of steel plates and bars Welded together, 
sub-assemblies consisting of certain groups of 
these plates and bars may be built up and joined 
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2 
together at any convenient location and on spe 
cial jigs and fixtures designed to insure greater 
accuracy and to speed up production, and there 
after these various sub-assemblies may be brought 
together and Welded to each other to produce the 
complete underframe. 

Further objects of the invention will be ap 
parent upon reference to the following descrip 
tion and accompanying drawings, in which: 

Fig. 1 is a side elevational view of a locomotive 
underframe embodying our invention, with parts 
broken a Way to show certain features of the struc 
ture in Section; 

Fig. 2 is a plan view of the construction shown 
in Fig. 1; 

Fig. 3 is a sectional view, taken on the line 3-3 
of Fig. 2; 

Fig. 4 is a sectional view, taken on the line 
4-4 of Fig. 3; 

Fig. 5 is a sectional view, taken on the line 5-5 
of Fig. 2; 

Fig. 6 is a sectional view, taken on the line 6-6 
of Fig. 1; 

Fig. 7 is a sectional view, taken on the line T-7 
of Fig. 1; 

Fig. 8 is a sectional view, taken on the line 8-8 
of Fig. 2; 

Fig. 8d. is a view showing one of the details of 
construction in perspective; 

Fig. 9 is a view similar to Fig. 1, but showing a 
modified form of construction; 

Fig. 10 is a plan view of the form of structure 
shown in Fig. 9; 

Fig. 11 is a sectional view, taken on the line 
it-fi of Fig. 10; . 

Fig. 12 is a sectional view, taken on the line 
12-12 of Fig. 9; 

Fig. 13 is a view similar to Fig. 1, but showing 
another modified form of construction embodying 
Our invention: 

Fig. 4 is a plan View of the construction shown 
in Fig. 13; 

Fig. 15 is a sectional view, taken on the line 
5-5 of Fig. 14; 
Fig. 16 is a sectional view taken on the line 
6-6 of Fig. 13. 
The reference numeral 2 indicates a relatively 

wide and thick base plate which extends the en 
tire length of the locomotive, but which is not as 
wide as the underframe, being of the width indi 
cated in Figs. 3, 6 and 7. Connected to the lower 
surface of this plate at each end thereof by weld 
ing is a coupler pocket 4. Circular. openings 6 
are formed through the plate in line with the cen 
ters of the trucks which are indicated generally 
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at 8, and which are shown in Fig. 1 in dot-and 
dash lines since they form no part of the present 
invention. Center bearing members f), which 
serve to connect the trucks to the underframe in 
the usual manner, project into these Openings 
and are welded therein and to the lower Surface 
of the plate. 9 are side bearing members Welded 
to the under surface of plate 2, and f f are stops 
bolted thereto, which serve to limit the SWiveling 
movement of the trucks relative to the under 
frame and also interlock the body and trucks to 
prevent the separation of the trucks from the 
body when the latter is lifted by a crane or jack, 
or in case of a derailment. 
As best shown in Figs. 2, 6 and 7, resting on top 

of the plate 2 at each side thereof and welded to 
its edges are relatively narrow base plates 2, 
which extend almost the full length of the under 
frame, terminating short of the ends thereof to 
provide room for steps at each corner of the un 
derframe, which step construction will be de 
scribed presently. Abutting against the Outer 
side edges of the plates 2 and welded thereto are 
vertically extending side members 4, which are 
of the same length as the plates 2. Transversely 
extending members 6, 8, 28 and 22 are welded 
at their ends to the side members 4, and have 
their lower edges welded to the plates 2 and 2. 
Jacking pads 23, which are provided to accom 
modate a jack or a crane cable used to lift the : 
locomotive, are welded to the underside of the 
plates 2 and the side members 4 adjacent to 
the transverse center line of each truck. 

Secured to the end edges of the plates 2 and 
extending almost the full Width of the underframe 
at each end thereof are end members 24, there 
being push pole pockets 26 welded to the ends of 
these members, the opposite side of such pocketS 
being welded to the ends of the side members f 
as shown in Fig. 4. Secured to the lower edge of 
the members 24 are plates 28 which have angle 
members 29 welded to them to support horizont 
ally extending tread plates 30 and Vertically ex 
tending riser plates 32 which form the steps. As 
best shown in Fig. 3, Vertically extending end 
plates 34 are cut to fit around the draft gear 
pockets 4 and are welded to the ends of the plate 2. 
The tread and riser plates of the steps are Sup 

ported at their opposite end by being secured to 
the end plates 34. A plate 38 serving to support : 
the lowermost tread and riser plate is Welded to 
the lower edge of the end plate adjacent the olter 
end thereof, as shown in Fig. 3, or this may be 
formed as an integral part of the end plate 34. 
A relatively heavy plate 40 extends from the end 
plate to the member 24, being welded at each end 
to these members and serving as the top riser of 
the steps. Platform plates 2 are supported on 
top of the plates 40, the end plates 34 and the 
members 24, being welded in position thereon. 
As best shown in Figs, 2 and 6, relatively heavy 

bars 44 extend between the cross members 8 and 
2), having their ends welded thereto and their 
lower edges welded to the upper surfaces of the 
plates 2 adjacent the inner edges thereof. T 
shaped members 46 extend between the cross 
members 6, 8, 29 and 22, being welded thereto 
and having their lower edges Welded to the upper 
surface of the plates 12 adjacent the middle por 
tion thereof. Adjacent the ends of the side men 
bers 4, triangular portions 47 bent from the plate 
28, as shown in Fig. 8a, are welded to the lower 
edge of the side members to form gusset sections 
Serving to brace the step structure. 

Floor plates 48 rest on top of the bars 44, the T 
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4. 
members 46 and strips 59 Welded to the uppei' 
edges of the side members 4. These plates may 
extend over the entire area of the underframe, Or 
may only cover certain portions thereof, leaving 
other portions open to permit supporting the en 
gine, generator and other heavy equipment di 
rectly on the plate 2. In the sections where the 
floor plates may have to be removed to permit 
access to piping or wiring, the plates will be se 
cured to the membe's they are supported on by 
screws or other fastening means, while in the 
positions where they do not need to be removable, 
they may be Welded to the Supporting members. 
As shown in Figs. 6 and 7, the strips 59 project 

outwardly beyond the side members 4. This 
serves to provide a flange or ledge to which grab 
irons or railings may be bolted, and in addition 
results in bringing the Outer faces of the side 
members well within the over-all width of the 
locomotive, thereby eliminating the necessity for 
machining these faces. 
In the form of the invention shown in Figs. 9 

to 12, since several of the elements used are sub 
stantially the same as those in that just de 
scribed, they are given the same reference nu 
merals in Figs, 9 to 12, and it will be understood 
that they are assembled and function in the man 
ner previously described. In this construction, 
the center bearings 0 are mounted in trans 
versely and horizontally extending relatively 
thick base plates 82, to the upper surface of 
which are welded transversely extending mem 
bers 3 spaced on opposite sides of the center 
bearings. The plates 2 are tied together by 
heavy side members 4 to which the plates O2 
and members 8 are welded at their ends, and 
by loagitudinally extending base plates 2 and 
members 44, the ends of the former being weld 
ed to the side edges of the plates (92, and the 
ends of the members f44 being welded to the side 
faces of the members f&, the lower edges of the 
members 44 being Weided to both the plates 02 
and 2. 
Adjacent the ends of the underframe, trans 

Versely extending end members 24 are provided, 
and these are Welded to the ends of the side men 
bers . Transversely extending base plates 52 
are Welded both to the side bars and to members 
24, and extend outwardly between the steps to 

the end plates 34. The plate 52 may be formed 
of a single piece, the corners of which are cut 
out to accommodate the steps, or may be formed 
of two plates of different lengths welded together. 
The construction of the steps and associated 
structure is substantially the same as in the previ 
ously described form. Transversely extending 
members 6 have their lower edges welded to 
the plates 52 and their ends welded to the side 
members 4. 

In the form of the invention illustrated in Figs. 
13 and 16, the same reference numerals are again 
used to refer to elements which are substantially 
the same as those used in the other two forms 
previously described. Here the heavy transverse 
base plates 202 carrying the center bearings O 
have heavy longitudinally extending members 25 
Welded to their upper surfaces. These members 
are spaced inwardly from the ends of the plates 
202, and extend the entire length of the under 
frame, there being longitudinally extending base 
plates 22 welded to the lower surfaces of these 
members, the ends of the plates 22 being welded 
to the plates 202. Spaced on opposite sides of the 
center bearing are transversely extending mem 
bers 28, the lower edges of which are welded to 
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the plates. 262 and the ends of which are Welded 
to the members 25. Side members 24 are 
welded to the upper surfaces of the plates 202 at 
the ends thereof and extend to the region of the 
steps, where they have the push pole pockets 26 
welded to them, short end members 224 being 
welded at one end to the push pole pocketS, the 
opposite end of these members being welded to 
the members 25. 
Adjacent the ends of the underframe, horizon 

tally extending base plates 27 are welded to the 
lower surfaces of the members 25, and serve to 
support the end plates 34 and the step structure, 
which is of substantially the same construction 
as that previously described. Heavy transverse 
members 29 have their lower surfaces Welded. 
to the top of the plate 2 T and their ends Welded 
to the members 25. Relatively short heavy 
members 22 are welded to the top of the plates 
2O2 adjacent the center thereof, one end of each 
of these members being welded to the side mem 
bers 24 and the other to the members 25. 

In each of the forms of underframe described, 
certain sections may be put together as Sub-as 
semblies, the parts thereof being held in proper 
relation to each other on jigs by suitable fixtures 
while they are being welded toegther. This per 
mits distributing portions of the Work to various 
parts of the shop and makes it possible to en 
ploy as many men on the job as desired, which 
Would not be the case if the Whole underframe 
had to be assembled piece by piece in One place. 
After the various sub-assemblies have been made, 
they are brought together, and may be quickly 
welded to each other to form the complete under 
frame, thereby reducing the amount of labor re 
quired and lowering considerably the cost of pro 
duction and speeding up the rate thereof. 

It will be noted that in all three forms of under 
frame described, there are numerous longitudi 
naily and transversely extending passageways 
which are either open at their tops or are COW 
ered by relatively light floor plates which may 
easily be removed, which passageways may be 
utilized to house the piping and wiring of the 
locomotive, thus simplifying the installation of 
such equipment and making it readily accessible 
for inspection or repairs. Since many of these 
passageways are open at their tops, the piping or 
wiring carried in them may be readily brought 
up to the power equipment or controls without 
requiring the drilling of holes through the floor, 
as is the case with cast underframe structures. 
Each of the forms of underframe structure dis 

closed is intended for use when constructed as de 
scribed for the lowest rated horsepower locomo 
tive of a given range, the construction being de 
signed to have the proper amount of Weight to 
produce the necessary traction for the available 
power. For example, the structures shown are 
designed for use on 600 H. P. Switching locomo 
tives. They may also be used, however, on 1000 
H. P. or even larger switching locomotives by 
simply adding sufficient weight to then to pro 
duce the necessary amount of traction to take 
care of the additional pOWer. 

In the form of underframe shown in Figs. to 
8, this weight may be added in the form of bal 
last consisting of billets 69 of relatively low cost 
iron or steel placed on top of the plate 2 between 
the members 44, and billets 6 placed between the 
members 6-8 and 20-22. Relatively long bil 
lets 62 may be placed in the Spaces between the 
T-members 46 and the side members 4, and other 
billets 63 inserted in the spaces between the mem 
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6 
bers 24 and the members 6 and 22. All of these 
billets added to increase the Weight may be. Se 
cured in position by welding or in any other Suit 
able manner, to prevent them from shifting dur 
ing operation of the locomotive. 

Similarly, in the underframe structure shown 
in Figs. 9 to 12, billets 60 may be placed between 
the members f6 and 18, their ends resting, up 
On the plates O2 and 52, and long billetS 62 may 
be placed adjacent the side members 4, being 
supported at each end upon the plates fo2. Other 
billets 63 may be inserted in the spaces between 
the members 6 and 24, being Supported on top 
of the plates 52, and shorter billets 64 may be 
placed between the members 44, their ends rest 
ing upon the plates 2. 
In the form shown in FigS. 13 to 16, the billets 

26O may be placed between the members 28 and 
219, their ends resting upon the plates 202 and 
27, billets 262 being disposed alongside the side 
members 24 with their ends Supported upon the 
plates 202, and other billets 263 may be placed 
between the members 25 with their ends resting 
upon the plates 22. If additional weight is de 
sired, other billets 264 may be placed on top of the 
plates 27 between the members 215 at each end. 
of the underframe. 
As shown in the drawings, all of the aforemen 

tioned billets are made SOmewhat Smaller than 
the spaces they are intended to fit int0, because 
they are merely rough pieces which do not have 
finished Surfaces and consequently may Wary con 
siderably in size and shape. By having them of 
a nominal size, quite a bit Smaller than the Spaces 
they are adapted to be received in, billets which 
run oversize or which are of Slightly curved shape 
will fit into the SpaceS provided for them in the 
underframe structure. 
Another purpose the ballast elements may be 

used for is to balance the weight on the trucks of 
the locomotive. Since it is usually considered 
desirable to have approximately the Same amount 
of weight on each of the trucks, if it is found that 
With a particular arrangement of power appara 
tus and equipment, there is considerably more 
Weight at One end of the locomotive than at the 
other, the billets may be shifted toward the light 
er end in order that the Weight distribution may 
be equalized. 

It will be seen that we have thus provided alter 
native forms of underframe structures, any of 
which may be built in quantity production with 
resulting lower costs, and which may be used for 
locomotives of different horsepower ratings, sin 
ply by adding the necessary announts of ballast in 
spaces available for that purpose. 
While specific embodiments of our invention 

have been shown and described, it will be under 
stood that Warious changes in design or assembly 
of the partS may be made Without departing from 
the Spirit and Scope of the appended claims. 
We claim: 
1. In an underframe structure, the combina 

tion of a plurality of horizontally extending base 
plates having their contacting edge portions 
Welded together, center bearings secured to cer 
tain of said base plates, longitudinally extending 
members Welded to the edges of certain of Said 
base plates, transversely extending end and in 
termediate members welded to certain of said 
base plates, Said intermediate members having 
their end edges welded to the longitudinally ex 
tending members. 

2. In an underframe structure, the combina 
tion of a plurality of horizontally extending base 
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plates having certain of their adjacent edge por. 
tions welded together, iongitudinally extending 
members Welded to Sone of said base plates, 
transversely extending end and intermediate 
members welded to some of said base plates, and 
floor plates resting on top of the longitudinally 
extending and the end and intermediate men 
bers and secured thereto. 

3. In an underframe structure, the Combi 
nation of a plurality of horizontally extending 
base plates having their contacting edge por 
tions welded together, longitudinally extending 
members Welded to the edges of Sone of Said base 
plates, transversely extending end members 
welded to some of said base plates, and Step 
structures located inside of Said end members 
at the corners of the underframe, Said step 
structures being supported by said base plates 
and Said end members. 

4. In an underframe structure, the combina 
tion of a plurality of horizontally extending base 
plates having their contacting edge portions 
welded together, transversely extending end 
members welded to sonne of said base plates, and 
coupler pockets welded to and Supported solely 
from said base plates and end members. 

5. In an underframe structure, the COmbina 
tion of a plurality of horizontally extending base 
plates having their contacting edge portions 
welded together, side members Welded to the 
edges of the outermost base plates, transversely 
extending end and interimediate members Welded 
to some of said base plates, and longitudinally 
extending bracing member's Spaced in Wardly from 
the side members and welded to certain of Said 
transversely extending intermediate members. 

6. In a locomotive underframe structure, the 
combination of a plurality of horizontally ex 
tending base plates having their contacting edge 
portions welded together, longitudinally extend 
ing members welded to the edges of Some of 
said base plates, and transversely extending end 
and spaced intermediate members Welded to 
some of said base plates, the spaces between the 
longitudinally extending, end and intermediate 
members being adapted to receive ballast bars 
which may be added to increase the weight of 
the locomotive. 

7. In a locomotive underframe structure, the 
combination of a plurality of horizontally ex 
tending base plates having their contacting por 
tions welded together, longitudinally extending 
members welded to the edges of Some of Said 
base plates, transversely extending end aid 
spaced intermediate members welded to SOme of 
said base plates, said intermediate members being 
welded to the longitudinally extending members, 
the spaces between the longitudinally extending, 
end and intermediate members being adapted to 
receive billets which may be added to increase 
the weight of the locomotive, said billets being 
supported on top of said base plates. 

8. In a locomotive underframe structure, the 
combination of a plurality of horizontally ex 
tending base plates having their contacting edge 
portions welded together, side members Welded to 
the edges of the outermost base plates, trans 
versely extending end members welded to the ends 
of some of said base plates, Spaced intermediate 
members welded to the upper surfaces of the base 
plates and to the side members, the Spaces be 
tween the side, end and intermediate members 
being adapted to receive ballast bars which may 
be added to increase the weight of the locomotive, 
and floor plates secured to the upper surfaces of 
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8 
the side, end and intermediate members serving 
to cover the Spaces in which the ballast bars 
are placed. 

9. In an underframe structure, the combina 
tion of a horizontally extending main base plate, 
Supplementary base plates located at each side 
of the main base plate and resting on top of 
and Welded to the edges thereof, side members 
welded to the outer edges of the supplementary 
base plates, and transversely extending members 
Welded to the upper surfaces of both the main 
and supplementary base plates, the end edges of 
said transversely extending members being welded 
to the side members. 

10. In an underframe structure, the combina 
tion of a horizontally extending main base plate, 
Supplementary base plates located at each Side 
of the main base plate and resting on top of and 
welded to the edges thereof, Side members Weld 
ed to the outer edges of the Supplementary base 
plates, transversely extending members welded 
to the upper surfaces of both the main and sup 
plementary base plates, the end edges of Said 
transversely extending members being welded to 
the side members, and longitudinally extending 
members spaced in Wardly from the Side mem 
bers and being welded to the upper surfaces of 
the Supplementary base plates and to the inter 
mediate members. 

11. In an underframe structure, the combina 
tion of a horizontally extending main base plate, 
Supplementary base plates located at each side 
of the main base plate and resting on top of and 
Welded to the edges thereOf, Side members Weld 
ed to the outer edges of the Supplementary base 
plates, transversely extending members welded 
to the upper Surfaces of both the main and Sup 
plementary base plates and to said side members, 
Said main base plate extending beyond said trans 
Versely extending members, end plates welded to 
the outer ends of said main base plate, and step 
structures located at each side of the underframe 
between said transversely extending members 
and said end plates and Supported thereby. 

12. In an underframe structure, the combina 
tion of a plurality of transversely extending 
plates, center bearings carried by two of said 
plates, side members welded to the outer ends 
of said plates, transversely extending members 
Welded to the upper surfaces of Said plates and 
having their ends welded to the side members, 
longitudinally extending plates having their ends 
Welded to the plates carrying the center bear 
ings, and longitudinally extending members 
Welded to the upper surfaces of the longitudinally 
extending plates and having their ends welded 
to the adjacent transverse members. 

13. In a locomotive underframe structure, the 
combination of a pair of transversely extending 
base plates carrying center bearings, end base 
plates spaced from the first named plates, side 
members Welded to the ends of all of the base 
plates, and transversely extending members weld 
ed to the upper surfaces of the base plates, the 
Spaces between the Side and transversely extend 
ing members being adapted to receive ballast bars 
which may be added when it is desired to increase 
the weight of the locomotive, said bals being 
Supported on said base plates. 

14. In an underframe structure, the combina 
tion of a pair of transversely extending plates 
carrying center bearings, side members welded 
to the outer ends of Said plates, longitudinally 
extending bracing members Spaced in Wardly 
from the side members, said bracing members ex 



9 
tending the full length of the underframe and 
being welded to the upper Surfaces of said plates, 
and longitudinally extending plates welded to the 
lower surfaces of Said bracing members between 
the transversely extending plates and being weld 
ed to the latter. 

15. In an underframe structure, the combina 
tion of a pair of horizontally extending base 
plates located at opposite ends of the under 
frame, a pair of horizontally and transversely ex 
tending intermediate base plates carrying cen 
ter bearings, side members welded to the upper 
end surfaces of said intermediate base plates, 
longitudinally extending bracing members spaced 
inwardly from the side members and welded to 
the upper Surfaces of said end and intermediate 
base plates whereby ballast bars may be Sup 
ported at the ends on said base plates and along 
side said side members and Said longitudinally 
extending bracing members. 

16. In a locomotive underframe structure, the 
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combination of a pair of base plates located at 
opposite ends of the underframe, a pair of trans 
versely extending intermediate base plates car 
rying center bearings, side members welded to 
the ends of said intermediate base plates, lon 
gitudinally extending bracing members Spaced 
inwardly from the side members and welded to 
the upper Surfaces of Said end and intermediate 
base plates, and transversely extending members 
Welded to the upper surfaces of the end and in 
termediate base plates and having their ends 
welded to the bracing members, the spaces be 
tWeen the latter and the transverse members be 
ing adapted to receive ballast bars which may 
be added when it is desired to increase the weight 
of the locomotive, said ballast bars being Sup 
ported on top of said end and intermediate base 
plates. 

MARTN P. BLOMBERG. 
OLAF J. STAMPEN. 


