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UNITED STATES 

2,317,849. 

PATENT OFFICE 
2,317,849 

LOCOMOTIVE 
Max Essi, Lansdowne, Pa., assignor to The Bald 
win Locomotive Works, a corporation of Penn sylvania 

Application January 30, 1941, Serial No. 376,667 
(Cl. 105-35) 2 Claims. 

This invention relates generally to locomotives 
and more particularly to Diesel-electric locomo 
tives for producing large horsepower in a single 
locomotive unit. 

Locomotives of the engine-generator type dis 
closed herein are capable of producing large 
horsepower in a single locomotive unit such, for 
example, as 4000 to 6000 horsepower but there 
are many problems arising from the concentra 
tion of the necessary quantity of machinery in a 
single unit such as the large weight and compact 
Space requirements of the machinery as Well as 
the necessity for rendering the machinery con 
veniently accessible. These factors are in many 
respects fundamentally opposed to each other 
thereby causing the problems to be most serious 
and difficult in their solution. Many other prob 
lens and difficulties are also present in the par 
ticular type of locomotive herein disclosed and 
these will be readily appreciated by those skilled 
in the art especially when it is considered that 
the width and height of a locomotive is definitely 
limited by existing clearances for tunnels, 
bridges, train platforms, etc. thereby requiring 
the machinery to be disposed. Within highly re 
stricted vertical and lateral dimensions, there 
being the additional limitation that a single loco 
motive unit is restricted in its length in Order 
to be able to pass around existing curves and to 
be turned on normal size turntables. 

It is one object of my invention to provide an 
improved combination of elements whereby the 
weight of the engine-generator units and 
auxiliary equipment may be effectively supported 
by a bed type cab underframe while maintaining 
the loading and operating stresses therein within 
desired safe limits. A further object is to pro 
vide an improved combination of power units 
and accessory equipment whereby they are not 
only readily accessible but also conjointly oper 
able in producing a desirable longitudinal stress 
distribution in the underframe whereby its de 
flection under loading and operating forces is 
within safe limits. 
A further object is to provide an improved com 

bination of engine-generator units and acces 
sories therefor whereby the center of gravity of 
the engine-generator units may be laterally off 
set from the longitudinal centerline of the bed 
frame while still maintaining a Symmetrical 
weight distribution in the locomotive about its 
longitudinal centerline. Another object is to pro 
vide an improved combination of power units 
and accessories whereby a passageway is effec 
tively produced lengthwise of the locomotive. 
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A still further object is to provide an improved 
air distribution system for circulating air from 
Suitable blowers to the main electric driving 
motors. Another object is to accomplish this im 
proved air distribution system in combination 
With my improved engine-generator arrange 
ment for keeping the loading and Operating 
stresses of the underframe within safe limits. 
A further object is to provide an improved en 

gine radiator and cooling system therefor and it 
is especially an object to accomplish this in a 
Inanner that is highly compact and simple and 
is efficient in its air flow and blower operation 
While at the same time being readily removable 
With their respective power units. 
Another object of my invention is to provide 

an improved means for Supporting the cooling 
radiator's and blower equipment over the power 
lunits and at the same time permitting this means 
to be easily and effectively employed to bodily 
lift the power unit and cooling system out of the 
locomotive in the event that it is desired to re 
place any given power unit with an interchange 
able Substantially identical unit such as may be 
necessary for purposes of repair. 
Other objects and advantages will be more 

apparent to those skilled in the art from the foll 
lowing description of the accompanying drawings 
in which: 

Fig. 1 is a side elevation of a locomotive en 
bodying my invention; 

Fig. 2 is a diagram illustrating in a magnified 
manner the mode of deflection and the desirable 
qualities thereof resulting from my improved 
combination of power units; 

FigS. 3 and 3a are partial longitudinal sec 
tional views respectively through the rear and 
front halves of the locomotive taken substantially 
on the line 3-3 of Fig. 4; 

Fig. 4 is a transverse section which may be 
considered as taken on any one of the power 
units Substantially on a line 4-4 of Fig. 3; 

FigS. 5 and 6 are longitudinal vertical sections 
taken respectively Substantially on the lines 5-5 
and 6-6 of Fig. 4 with the exciter and super 
charger omitted for the sake of simplicity. 

Fig. 7 is a vertical section on line 7-7 of Fig. 4: 
and 

Fig. 8 is an enlarged plan view of the corn 
preSSOr and blower compartment taken substan 
tially on the line 8-8 of Fig. 3. 

In the Specific embodiment of the invention 
shown herein for purposes of illustration, I have 
disclosed in Fig. 1 a locomotive having a cab un 
derframe provided with an operator's cab 2 



2 
and heating boiler compartment 3 between which 
is a series of power units and a centrally located 
blower compartment, 5. The bed frame is 
mounted upon a pair of articulated power truck 
units 6 and whose Outer ends are supported on 
four leading and trailing wheel trucks 8 and 9 
in Such a nanner that the trucks 8 and 9 may 
suitably pivot and move laterally relative to the 
main power trucks, all in a manner Well under 
stood in the art. Center pins generally located 
at 0 and are interposed between the under 
frame and power trucks, these Center pins being 
of any usual construction for pivotally Support 
ing the bed frame. The power units are pivotally 
connected to each other at 2. As is usual the 
draw bar gear 3 is connected to the rear power 
truck frame 6 whereby the draw load is pulled 
through the power truck frames. As shown in 
Figs. 3, 3a and 4, each set of wheels of the power 
trucks, which are specifically shown as of the 
eight wheel type although any other Suitable 
number of wheels may be used depending upon 
the size and Weight of the locomotive, is provided 
with electric motors generally indicated at 4 
suitably supported in any usual manner by the 
axles and truck frame and connected by gears 
or otherwise to the axles for driving the Same. 

Each power unit comprises, Fig. 4, an internal 
combustion engine i preferably a Diesel engine 
of the generally vertical type which broadly may 
be considered to be a simple vertical engine or of 
the V form as specifically shown herein and in 
either of which the pistons and cylinders are ar 
ranged in line with each other to drive a crank 
shaft diagrammatically indicated at 8. The 
engine drives a generator in which the engine 
power is converted to a suitable power medium 
for driving the power trucks, the specific form of 
generator shown herein being of the electric type 
generally indicated at 9. This electric generator 
has its usual armature mounted on the crank 
shaft while its stator and housing preferably 
form a self-contained part of the engine by being 
secured thereto Such, for example, as at the end 
of the engine frame 2). The plurality of power 
generating units are disposed in relatively close 
side by side relation to each other and extend 
transversely of the cab underframe . The trans 
verse position has reference to the direction in 
which the crankshaft axis extends. Preferably 
the space occupied by the engine-generator units 
in a direction lengthwise of the locomotive is less 
than the combined length of the individual units 
if they should be placed in end to end relation 
thereby providing maximum power for a given 
unit length of locomotive as compared to prior art 
arrangements in which the engines are placed 
With their axes lengthwise of the locomotive. 
To removably support the individual power gen 

erating units for the purpose of making repairs 
or to allow another unit to be quickly inserted 
to replace a removed unit, I provide four supports 
generally indicated at 2, two being located on 
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brackets and pins to firmly hold the engine 
generator unit in position. It will be understood 
that all of the engine-generator units and their 
accessories forming a part thereof are identical 
and therefore interchangeable and the description 
Of one Will Suffice for all. The power generating 
units as shown in Fig. 4 are disposed with their 
corresponding engine ends adjacent one side of 
the locomotive and spaced from the other side 
thereof, thereby providing a walkway 26 along 
Said other Side of the locomotive for substantially 
the full length thereof. The foregoing offset posi 
tion of the power generating unit combined with 
the fact that all engines face the same way and 
are similarly located produces an eccentric load 
ing on the underframe. To compensate for this 
So as to obtain an overall balanced loading of the 
frame While Still maintaining an unobstructed 
passageway 26, I provide certain engine-generator 
accessories on the generator end of the engine 
unit Specifically by forming an upward housing 
28 On the engine frame and then supporting on 
said housing an exciter 29 and a rotary type 
Supercharger 3i), these being driven from crank 
shaft 8 by Suitable gear trains diagrammatically 
indicated at 3? located within housing 28. These 
accessories are sufficient in number and weight 
to compensate Substantially for the eccentric 
loading previously referred to. To further utilize 
the balancing and Space arrangement of the 
above elements, while still maintaining maxi 
mum compactness and a clear passageway, I pro 
vide the free Outer end of the exciter shaft with 
a blower driving sheave 32 which is connected 
by a Series of V-belts 33 with a sheave 34 secured 
to a blower shaft 35. The foregoing arrangement 
provides a very effective and compact means 
whereby the laterally offset structure provides a 
Side passageway while still maintaining a sub 
Stantially Symmetrical or balanced weight distri 
bution. 
Cooperating with the foregoing offset power 

generator unit is my improved engine radiator 
cooling System, this system comprising a pair of 
Water cooling radiators 38 and 39 spaced trans 
Versely apart in opposed relation to each other. 
The radiators include usual upper and lower 
headers 40, 4, 42 and 43 and these are connected 
to circular air flow passage walls 45 and 45 in 
Which stationary radial stay vanes 46 are dis 
posed and rigidly connected for supporting a 
bearing housing 47. The two radiators and their 
passages are connected together as a unit by a 

60 

each side of the unit preferably in line with the 
center of gravity of the engine and generator 
respectively. The details of construction of these 
removable supports per se do not constitute a 
part of my present invention and hence it will 
suffice to state that stationary Wertical pins 22 
are Secured to the top of the cab underframe 
While brackets 23 are secured by bolts 24 to the 
engine and generator, the bracketS having Suit 
able bores to receive pins 22 when the engine and 
generator are lowered into position. A. Suitable 
wedge key 25 extends through aligned slots in the 

tubular member 48 secured to bearing housings 
4i and A8 and by an arched frame 487. Shaft 
35 extends through tube 48 to drive a pair of 
blower impellers 49 and 50, the engine being con 
nected to Said shaft through the belt and sheave 
connection 32, 33 and 36. The blower passages 
Communicate with lateral openings 5 and 5 
preferably for discharging air and Specifically 
located in the roof 52 of the hood which extends 
Over each power generating unit. A central Open 
ing 53, preferably serving as an air inlet com 
municates with the Space between the two radia 
tors. The lower side of the blower paSSages is 
curved upwardly as at 54 and 55 thereby com 
pleting the passage connection with the Open 
ings 5 and 5' and also providing a COmplete 
roof closure for the locomotive to prevent rain, 
Snow or Wind from entering the interior of the 
locomotive proper. The belt drive 32 and 33 is 
Suitably encased within a housing 56 to insure 

. adequate protection of the operating parts from 
atmospheric conditions. The radiators are, of 
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course, suitably connected to the engine cylinder 
water jackets by usual rubber hoses or pipes (not 
shown) and the Whole cooling System above de 
scribed is symmetrically located with respect to 
the centerline of the locomotive. This symmetri 
cally located cooling System is Supported as a 
self-contained part of the unsymmetrically 
located power generating unit by a series of 
stanchions specifically four in number, two of 
these stanchions 59 and 60, Fig. 5, being con 
nected by Suitable brackets 6 to the generator 
housing and extending upWardly to the hood roof 
52 terminating adjacent openings 62 therein. The 
other two stanchions 63 and 64, Fig. 6, are con 
nected to the engine specifically through brackets 
65 which are preferably bolted at 65' to the cylin 
der block. The usual bolts 6 for the cylinder 
heads 66 may, where necessary, extend through 
the brackets So as to be bolted to the cylinder 
block. The stanchions 63 and 64 aiso extend 
upwardly to hood roof 52 adjacent openings 
therein. The two pairs of stanchions are re 
Spectively connected to the upper and lower 
headers , 4 and 42, 43 through suitable 
brackets S8. By reason of these brackets connect 
ing the upper and lower headers directly to each 
stanchion the latter are firmly vertically held so 
that their lower connections to the brackets 6 
and 65 are sufficient to Support the cooling system 
structure in Superimposed relation to the engine 
and at the same time permit this cooling system 
and the power generating unit and their ac 
cessories to be bodily lifted for removal from the 
locomotive or for lowering a new unit on to the 
locomotive. To raise or lower the units eye boits 
Such as diagrammatically indicated at T0, Fig. 6, 
are inserted in the upper threaded ends in each 
of the four stanchions whereby a crane or other 
suitable lifting device inay be attached to the eye 
bolts for the lifting or lowering function above 
referred to. As shown in Figs. 5 and 6 each 
engine is provided With an exhaust pipe con 
nected into a transversely extending muffler 72. 
The side walls 14, Fig. 4, of the individual 

power unit hoods may be formed as an integral 4 
part of the power generating units in the man 
ner shown in my copending application Serial No. 
304,417, filed November 14, 1939, or, if desired, the 
side walls 4 may be formed as a relatively per 
manent part of the cab underframe and ar 
ranged to terminate at their upper edges 75 in a 
bead over which the roof sections 52 of the var 
ious units extend, there being Suitable longitudi 
nal packing strips 75 interposed between the roof 
and side Walls to provide a Weatherproof joint. 

Located substantially midway of the locomo 
tive is an auxiliary equipment compartment 9, 
Fig. 3, for housing relatively light weight appa 
ratus. This compartment contains a pair of large 
blowers 80 and 8 laterally offset but longitudi 
nally overlapping each other as shown in Fig. 8 
and respectively driven by electric motors 82 and 
83. These blowers and motors taken as a unit 
are offset to one side of the longitudinal Center 
line while a pair of compressors 84 and 85 balance 
the foregoing offset arrangement by being lo 
cated adjacent the other side of the locomotive. 
This serves the dual function of not only balanc 
ing the weight of the blowers 80 and 8, but of 
also allowing the compressors to be disposed 
closely to the side wall whereby they may be 
driven from the engines adjacent this Central 
compartment, the driving connection being by 
sheaves 86 on the free end of the engine crank 
shaft and sheaves 87 on the compressors con 
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nected by a suitable belt 88. Each engine is pro 
vided with a sheave 86 so that the power generat 
ing units may be interchanged and still have 
available a driving connection for the Con 
preSSOrS. 
The blowers 8 and 8 discharge downwardly 

as at 90 and 9, Fig. 3, into longitudinal central 
passages 92 and 93 formed within the cab under 
frame. These passages are preferably separated 
at their center by a partition 94 and terminate 
at end walls 95 and 96, Fig. 3a, which are spaced 
inwardly from the center pins 0 and f . As 
shown in Figs. 3 and 4, the air ducts 92 and 93 
communicate through a series of bellows 97 with 
the respective motors 4 thereby allowing cool 
ing air to be circulated through the motors. The 
combination of the centrally located blowers and 
the ducts 9 and 92 extending in opposite direc 
tions from this central position allows an ex 
tremely simple and effective air circulating Sys 
tem to be provided without necessitating a com 
plicated frame structure such as have been here 
tofore required where the ducts extend in close 
relation to or around the center pin structure. 
An additional function served by my improved 

combination of the central blower compartment 
and the engine units positioned so as to overlie 
or be adjacent to the center pins of the power 
truck frames 6 and 7 is that the weight of the 
various elements is distributed over the frame 
to produce a minimum deflection thereof and 
accordingly cause the stresses in the frame to be 
maintained within safe limits thereby avoiding 
the need of truss-type frames or other compli 
cated frame structures such as have been hereto 
fore used. For instance, the central portion of 
the frame herein has the greatest nonent arm 
With respect to the center pins but the bending 
stress in the frame incident to this noncint arm 
is minimized by the relative light weight of the 
blowers. As is seen in Fig. 3, the two engine 
units at the left end are located substantially over 
or on each side of the center pin and hence 
the stresses in the frame caused by the noment 
of these two engines With respect to the center 
pin 0 is negligible because the deflection caused 
by one engine tends to balance the deflection of 
the other engine. The next two engine units ad 
jacent the blower compartment 79 have the 
greatest moment arm with respect to center pin 
0 but here again. I utilize a counterbalancing 

effect by placing a heating boiler 99 near the rear 
end of the underframe remote from the Center 
pin 0. A water tank OO may also be located 
in this rear compartment 3. This compensating 
effect is further carried out by forming liquid 
tanks 0 within the cab underframe at the rear 
thereof and similar tanks 102 may be formed in 
the forward end of the frame as shown in Fig. 
3a. Additional compensating weight is provided 
by locating additional fuel or water tanks 03 at 
the forward end of the frame beyond the centel' 
pin 0, these tanks being located preferably be 
neath the floor of cab 2. The cooperative effect 
of the above arrangement of blowers, engine, 
heating boiler and liquid tanks is shown in the 
deflection diagram of Fig. 2 wherein the curve O5 
represents deflections at given points along the 
cab underframe when the liquid tanks are empty 
whereas the curve 06 represents deflections when 
the tanks are filled, this diagram being magnified 
for purposes of illustration. 
As shown in Figs. 3 and 3d, my engine arrange 

ment allows a highly cooperative relationship to 
be provided between the engines and auxiliary 
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generators 0 and if, these generators being 
permanently supported on the floor of the cab 
underframe between two pairs of adjacent power 
units and driven by belts 2 and f 3 from either 
one of the adjacent engines. The auxiliary gen 
erators are preferably placed between two of the 
units beyond the engines which drive the com 
pressors, the auxiliary generators being Spe 
cifically shown as located between the Sec 
ond and third engine units on each side 
of the central compartment. As a result of 
the improved arrangement of placing the 
auxiliary generator between the second and third 
units the generator may be driven by either one 
of the adjacent engines. Hence in case of failure 
of one engine the belt may be shifted to the other 
engine. This arrangement insures a reserve poW 
er supply for driving the auxiliary generator but 
without involving any additional equipment Ol' 
complications. 
From the disclosure herein it is seen that 

have provided a single unit high powered Diesel 
electric locomotive in which the power units and 
accessories are arranged in a highly cooperative 
relationship to insure that the underframe will 
have longitudinal loading and operating stresses 
kept within safe working limits. My improved 
combination also provides a high degree of ac 
cessibility to the power units and While this has 
been accomplished by unsymmetrical positioning 
of the power units, yet difficulties incident there 
to have been overcome by having certain acces 
sories supported in a cooperating relation to the 
power units so as to obtain Symmetrical weight 
distribution transversely of the locomotive, this 
all being accomplished while still preserving a 
substantially unobstructed passageway along one 
side of the locomotive. In addition, I have pro 
vided an extremely compact and rugged arrange 
ment for supporting the individual engine cooling 
systems in superimposed relation to their respec 
tive engines and at the same time this construc 
tion has been arranged to provide a very sturdy 
and rigid means for bodily lifting the entire Self 
contained power generating unit and cooling Sys 
tem so that any given unit may be removed or 
replaced in case it is desired to repair the same. 
The arrangement for obtaining proper weight 
distribution longitudinally of the frame is ex 
tremely effective in permitting not only proper 
weight distribution but also a very direct, simple 
and efficient means for distributing cooling air 
to the main electric driving motors of the power 
truck. While I have referred herein to engines 
of the Diesel type, yet this broadly includes other 
suitable internal combustion engines. 

It Will of course be understood that various 
changes in details of construction and arrange 
ment of parts may be made by those skilled in 
the art. Without departing from the spirit of the 
invention as set forth in the appended claims. 

I claim: - 
1. A locomotive comprising, in combination, a 

frame mounted upon driving wheels, a plurality 
of individual power units each having an internal 
combustion engine provided with a crankshaft 
for driving a power converter disposed at one. 
end thereof, said power units being supported 
on said frame parallel to each other with the en 
gine crankshaft axes extending transversely of 
the frame and the engines of each unit being 
disposed on the same side of the centerline of 
the frame, all of the power units being disposed 
so that their transverse centerlines are laterally 
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2,317,849. 
offset with respect to the longitudinal centerline 
of the frame thereby leaving one side of the upper 
portion of said frame unoccupied to provide a 
walkway along one side of the frame but produc 
ing an unsymmetrical loading of the frame trans 
versely thereof, and means positioned with re 
spect to said power units in a manner to effect a 
substantially symmetrical loading of the frame 
while still retaining said paSSageWay. 

2. A locomotive comprising, in combination, a 
frame mounted upon driving Wheels, a plurality 
of individual power units each having an internal 
combustion engine provided with a crankshaft 
for driving a power converter disposed at one 
end thereof, said power units being supported 
on said frame parallel to each other with the 
engine crankshaft axes extending transversely 
of the frame and the engines of each unit being 
disposed on the same side of the centerline cf 
the frame, all of the power units being disposed 
So that their transverse centerlines are laterally 
offset with respect to the longitudinal centerline 
of the frame thereby leaving one side of the upper 
portion of Said frame unoccupied to provide a 
walkway along one side of the frame but produc 
ing an unsymmetrical loading of the frame trans 
versely thereof, and accessories forming a self 
contained part of said power units and mounted 
thereon adjacent the passageway end of the unit 
Winereby said accessories effect a Substantially 
Synnetrical loading of the frame While still re 
taining said passageWay. 

3. The combination set forth in claim 2 further 
characterized in that said accessories are po 
sitioned laterally inwardly of said passageway. 

4. The combination set forth in claim 2 further 
characterized in that the power converters are 
disposed adjacent said passageway and said ac 
cessories are supported in superimposed relation 
to Said converters. 

5. A locomotive comprising, in combination, a 
frame mounted upon driving wheels, a plurality 
of individual power units each having an internal 
combustion engine provided with a crankshaft 
for driving a power converter disposed at one 
end thereof, said power units being supported 
On Said frame parallel to each other with the 
engine crankshaft axes extending transversely 
of the frame and the engines of each unit being 
disposed on the same side of the centerline of 
the frame, all of the power units being disposed 
So that their transverse centerlines are laterally 
Offset with respect to the longitudinal centerine 
of the frame thereby leaving one side of the upper 
porticn of Said frame unoccupied to provide a 
Walkway along one side of the frame but pro 
ducing an unsymmetrical loading of the frame 
transversely thereof, engine cooling systems one 
for each power unit formed as a self-contained 
part thereof and in superimposed relation there 
to, each cooling System having a blower for cir 
culating cooling air therethrough, and means for 
driving the blower by power supplied from its 
respective power unit. 

6. A locomotive comprising, in Combination, a 
frame mounted upon driving wheels, a plurality 
of individual power units each having an inter 
nal combustion engine provided with a crankshaft 
for driving a power converter disposed at one end 
thereof, said power units being Supported on said 
frame With the engine crankshaft axes extending 
transversely of the frame and the pOWe units 
being disposed so that their transverse Centerlines 
are laterally offset with respect to the longitudi 
nal centerline of the frame thereby leaving one 
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side of the upper portion of said frame unoccu 
pied to provide a walkway along one side of the 
frame but producing an unsymmetrical loading 
of the frame transversely thereof, engine cooling 
Systems one for each power unit formed as a 
Self-contained part thereof and in superimposed 
1'elation thereto; each cooling System having a 
blower for circulating cooling air through the 
cooling System, an electric generator disposed be 
neath said cooling system and supported by said 
power unit as a self-contained part thereof to 
be driven thereby, and a belt connection between 
said electric generator and blower to drive the 
latter. 

7. A locomotive comprising, in combination, a 
frame mounted upon driving wheels, a plurality 
of individual power units supported upon said 
frame and each having an internal combustion 
engine and a power converter disposed at one 
end thereof, engine cooling Systems one for each 
power unit, means for supporting said cooling 
Systems in superimposed relation to their re 
Spective power units as a self-contained unitary 
part thereof, a plurality of stanchions respec 
tively connected to the engine and its converter 
of a given power unit, said stanchions extending 
Substantially to the uppermost portion of the 
Cooling System so as to be accessible from the 
top thereof for lifting said unit, and means for 
Securing the cooling system to said stanchions. 

8. A locomotive comprising, in combination, a 
frame mounted upon driving wheels, a plurality 
of individual power units each having an internal 
combustion engine provided with a crankshaft 
for driving a power converter disposed at one : 
end thereof, said power units being supported on 
Said frame with the engine crankshaft axes ex 
tending transversely thereof, each power unit 
having as a self-contained part thereof a pair of 
transversely spaced radiators superimposed over 
the unit, means forming substantially coaxial air 
flow passages extending laterally outwardly from 
Said radiators and terminating in lateral air 
openings, means forming a vertical air opening 
Communicating With the space between said ra. 
diators, and blower means for circulating air 
between said vertical opening and said lateral 
Openings. 

9. A locomotive comprising, in combination, a 
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frame mounted upon driving wheels, a plurality 
of individual power units each having an internal 
combustion engine provided with a crankshaft 
for driving a power converter disposed at One 
end thereof, said power units being supported on 
said frame with the engine crankshaft axes ex 
tending transversely thereof and the power units 
being disposed so that their transverse center 
lines are laterally offset with respect to the longi 
tudinal centerline of the frame thereby leaving 
one side of the upper portion of said frame un 
occupied to provide a WalkWay along one side of 
the frame, and each unit being provided with a 
Superimposed engine cooling system having an air 
flow passage provided with vertical and lateral 
air circulating openings and at least a portion 
of Said passage extending over the top of said 
WalkWay. 

10. A locomotive comprising, in combination, 
a cab underframe, a plurality of individual power 
units each having an internal combustion engine 
provided with a crankshaft for driving a power 
Converter disposed at One end thereof, said power 
units being supported on said frame with the 
engine crankshaft axes extending transversely 
thereof, a rotatable accessory supported on said 
frame between two of said power units and ad 
jacent one end thereof, and a flexible drive op 
erable to connect either of the adjacent engines 
of Said last mentioned power units to said acces 
SOry. Whereby upon failure of one of said adjacent, 
engines the other may be used to maintain op 
eration of the accessory. 

ill. The combination set forth in claim 8 fur 
ther characterized in that said blower means 
comprises a plurality of blower rotors disposed 
Coaxially of Said air flow passages, and means for 
driving said rotors by the engine power of the 
particular unit with which said air flow passages 
are associated. 

12. The combination set forth in claim 8 fur 
ther characterized in that said means for form 
ing the air flow passages and said central and 
lateral air openings constitutes the entire roof 
Structure for a given unit whereby when the 
Successive units are in position on the locomotive 
frame said individual roof sections collectively 
form a composite roof for the locomotive. 

MAX ESSL. 


