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This invention relates to steam locomotives 
and more particularly to locomotives employing 
a plurality of steam driven engines disposed upon 
and driving individual traction axles. 
Among the objects of the present invention is 

the provision of a locomotive of high horse power 
which will be free from exposed working parts. 
Another object of the invention is to provide 

a steam locomotive which will have its totally en 
closed working parts operating in a bath of oil. 
Another object of this invention is to provide 

a steam locomotive which will eliminate outside 
connecting rods and unbalanced reciprocating 
parts preventing, among other things, the cus 
tomary vibration. 
A further object of this invention is to pro 

vide a steam locomotive in which the driving 
axles are independently powered. 
Another object of the present invention is to 

provide a steam locomotive with separately pow 
ered axles that will allow each individual driv 
ing axle to have a restricted lateral motion with 
respect to the main frame and permit a floating 
of the axles so that the effective rigid wheel base 
will be minimized if not entirely eliminated. 
A further object of this invention is to pro 

vide a steam locomotive having the main loco 
motive frame outside of the wheels to provide a 
better balance for the locomotive in taking 
curves at a high speed. 
An object of the present invention is to provide 

a steam locomotive with main side frames and 
springs outside the driving wheels so that better 
riding and greater stability will result. 
Another object of the present invention is to 

provide a steam locomotive of the type and de 
sign herein disclosed, wherein the journal boxes 
for each individual axle are mounted on the 
frame outside of the wheels and wherein the 
engines are mounted on, ride with and take 
alignment from each of the driving axles. 
Another object of this invention is to provide 

a locomotive with geared type steam engines of 
the novel characteristics herein described and 
at the same time eliminating all unbalanced dy 
namic forces thereby preventing the present 
difficulties resulting from “track hammer' which 
is generally known to be produced by Such un 
balanced dynamic forces. 
An object of the present invention is to pro 

vide a locomotive with a plurality of steam driving 
engines having the effect and characteristics of 
a smooth continuous torque and high tractive ef 
fort which will give the steam locomotive the ap 
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proximate balance and torque characteristics o 
an electric locomotive. - 
An object of this invention is to provide a 

Steam locomotive which will have the smooth 
high tractive effort of an electric locomotive 
and to provide railroads with a steam locomotive 
power at a fraction of the cost of electrification. 
Another object of this invention is to provide a 

locomotive which, by its characteristics of outside 
main side frames, elimination of reciprocating 
parts and the like will lend itself to the applica 
tion of protective sheathing and so clean up the 
appearance of the conventional locomotive. Fur 
thermore a locomotive of the type herein de 
Scribed is particularly adapted to the application 
of streamline design. 
Another object of this invention is to provide a 

steam locomotive with a plurality of driving en 
gines which will be identical and interchangeable 
So that for engine repairs any or all of the en 
gines may be removed, replaced, and repaired 
with interchangeable units. 
Another object of the invention is the provi 

Sion of an engine which is balanced on each side 
-in the horizontal plane-thus bringing the cen 
ter of Weight directly above the axis of the axle 
and so imposing no load on the engine frames 
except Such as is imposed through the torque 
bar. 

Still another object of the present invention is 
the provision of a steam locomotive having a plu 
rality of driving units each of which is connected 
to the main frame only by means of the drive 
axle bearing and a torque bar. 

Further objects are to provide a construction 
of maximum simplicity, economy, ease of as 
Sembly and such further objects, advantages and 
capabilities as Will later more fully appear and 
as are inherently possessed thereby. 
The invention further resides in the combina 

tion, construction, and arrangement of parts ill 
lustrated in the accompanying single sheet of 
drawings and while there is shown therein a 
preferred embodiment it is to be understood that 
the same is capable of modification and change, 
and comprehends other details and constructions 
without departing from the spirit or the scope of 
the present invention. 

Referring now to the drawing: 
Fig. 1 represents a diagrammatic view of the 

conventional steam locomotive in side elevation 
with the Water tube type fire box. The four driv 
ing wheels are shown in position with the main 
side frames and journal saddles and boxes re 
moved, 



Fig. 2 is a sectional view taken on the line 
II-II of Fig. 1 illustrating the position of the 
driving engines between the wheels and the 
mounting thereof on the axle and showing the 
main side frames and journal boxes. 

Fig. 3 is a vertical section taken on the line 
III-III of Fig. 2 and looking in the direction of 
the arrows. 

Referring now more particularly to the draw 
ing: 
In Fig. 1 there is illustrated in diagrammatic 

form a more or less conventional locomotive but 
with the individual driving units positioned be 
low the engine frame in their relative respective 
positions to fully illustrate the invention herein. 
The drive units are designated generally...by the 
numeral f O. The unit comprises a pair of driving 
wheels f l and an axle f2 whose outer. extensions 
3 permit journaling in journal boxes 4 and an 

engine generally indicated as 7. 
. . The journal boxes are sprung to the locomo 
tive frame through saddle f6, rocker spins 6a 
and leaf Springs 5. The main side frame is 
shown as 5a and may include a binder member 
(not shown) running: between depending por 
tions of the main side frame 5a, and under the 
journal 4 in the conventional manner. The 
axle 2 is sojournaled in the journal boxes 4 
as to permit free transverse or lateral move 
ment-but with restricted scope-which is par 
ticularly advantageous and desirable in...nego 
tiating curves. This axle mounting in the jour 
nal boxes. 4 may be uniform for each of the 
individual driving units so that the amount. of 
free lateral or transverse movement is substan 
tially equal in each. However, it has been found 
desirable in certain instances to further restrict 
the lateral movement on the center or intermedi 
ate units where the greater lateral movement is 
not required for the accommodation of curves 
and the like. When mounted in this manner 
the axle may be said to float its journaling. With 
each individual driving axle mounted for in 
dividual operation it is readily seen that the ef 
fective rigid wheel base of the conventional loco 
motive is itself substantially done away with and 
may be said to exist in the present structure only 
insofar as the center, units may be restricted in 
their lateral movement as compared with the lat 
eral movement of the end units. With. this in 
dividual mounting of each drive axle it is possible 
to use high speed locomotives over all of the 
divisions of a railroad even through mountainous 
sections where the curves are frequent and sharp. 
The outside journal boxes 4 are preferably oil 
lubricated not only to insure proper lubrication 
at high speeds but constant lubrication in all 
positions of the lateral movement of the axle. 
Mounted on the axle 2 between the drive 

wheels if there is shown a V-type four cylinder 
reciprocating steam engine. T with...depending 
cylinders. The engine 7 is geared directly: to 
the drive axle f2 by means of gear 8 and gear 
20 mounted in the median portion of the axle 
f2. The engine shown for each drive unit has 
'four cylinders arranged in V-pairs disposed on 
either side of the driving gears 18 and 20. Be 
cause of their depending position the entire en 
gine assembly, is balanced in position on each 
side of the axle imposing no load on the engine 
frame except the fore and aft torque of the 
torque: bar or link 2 which is fastened in any 
suitable manner to the cross member 22 which 
iatter is attached to the main frame-structure 
of the locomotive, The torque bar is fastened 
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to the engine housing 30 at 23 in any suitable 
manner and not only holds the engine in position 
but forms the only direct attachment of the 
engine to the main frame of the locomotive. 
This assembly and positioning of the engine com 
pletely balances the engine on the axle 2 and 
does away with any unbalanced dynamic forces 
in the drive assembly such as the drive rods of 
the conventional steam locomotive. Thus there 
is provided a locomotive with separate power 
tunits which is arranged for a constant torque 
propulsion. 
The engine 7 and the manner of its mount 

ing is best understood by reference to Fig. 3 where 
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for convenience two cylinders only are Sectioned 
to show the operation. The entire engine as 
sembly is enclosed within an outer housing mem 
ber.'30 and an inner housing member 3 which 
fits over the axle f2 and is directly carried by 
the Said axle. The housing members 30 and 3 
are further positioned on the axle 2. and the 
entire engine' assembly held in place by housing 
member 32 which is secured in any suitable way 
to the inner, housing member; 3. Suitable axle 
bearing members 33 and 34- are provided on the 
inter faces of housing members;3 and 32. Thus 
it is readily seen that the engine is mounted 
On, rides on and takes its alignment from the 
axle 2. This also accomplishes and makes pos 
Sible an engine mounting. having a housing 30 
entirely surrounding all of the moving: parts in 
cluding the axle. 2. 
As further shown in Fig. 3 the engine cylinders 

40 and 4 are disposed on opposite-sides of the 
longitudinal center of the axle 2 and in a plane 
at right angles to the 'axis of rotation. The 
engine itself may-generally be described, as hav 
ing the cylinders 40- and 4f which are positioned 
and shaped to become a part of the housing 30 
With piston, heads 42 and 43-secured in the cus 
tomary, manner to cross-heads-44 and 45 trans 
mitting motion to the connecting rods 46 and -4T, 
which are mounted on a shaft 48 by a flying 
crank 50 with suitable bearings 5 for each. 
Shaft 48 is suitably, journaled in the sides of the 
housing member 38. The crank 50 has a counter 
Weight 52 to insure. Snooth, even operation and 
to maintain the thoroughly balanced operation. 
Each cylinder has two power impulses for each 
revolution, therefore the four cylinders for each 
power unit shown in : the drawing will have 
eight power impulses per revolution. - 

Inside the housing: 30 and positioned below, the 
driving gear 20 and the axle: 2 is an oil pan 53. 
The gear. 26 Operates constantly, in a bath of oil 
maintained in this pan and as it. rotates it car 
ries lubricating oil from the pan to the gear. 8 
mounted on the shaft. 48. At the point where 
the gears 20 and 8-mesh, lubricating oil is dis 
tributed throughout the working parts. of: the 
engine. For example: some of the oil carried 
by gear 20 is transferred to gear 18 and by gravity 
the oil is carried to bearings 56 and 57. and along 
shaft 48. From there oil is carried to the crank 
50 and into the journaling of the shaft. Since 
the interior of the engine housing is, to a large 
extent, open and communicating, the splash of 
the oil constantly Squeezed out at the point of 
meshing will also serve to furnish oil for lubrica 
tion as above. In addition some of the oil will 
move down the connecting rods by: gravitation 
'to keep the cross-heads: 44:...and; 45. lubricated, as 
well as the bearings. 54; and 55; and piston rods 
58 and 59. Gil will also flow down: the sides of 
gear 20 to lubricate, the axle bearings, 33 and 34 
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formed by the housing memebrs 3 and 32, with 
a constant flow toward the journals. Any ex 
cess oil in the housing is drained back and re 
turned to the pan 53 at points 60 and 6 or at 
any Suitable points by well-known means. Thus 
the bath of oil keeps all of the moving parts 
properly lubricated at all times with a continu 
ally fresh Supply of oil. While this flow is suf 
ficient to lubricate, as a factor of safety, it is 
advisable to have an independent pressure oil 
ing System for supplemental lubrication. 

Suitable reversing mechanism such as in com 
mon use in steam engines is provided for at 62 
to balance the positioning of the lug 23 on the 
housing 30 by which the engine is fastened to 
the torque bar 2 and to the locomotive cross 
rinenber 22. 

Since each unit 0 is complete in and of itself 
and Operates independently of the other units 
except that all have the single source of steam 5. 
Supplied to the engines by the boiler of the loco 
motive, many structural and practical advan 
tages follow. In the event one of the driving units 
Should become fouled for any reason it is not 
neceSSary to take the entire locomotive out of 
Service. All that is necessary is to release the 
journalings and the torque bar 2? and quickly 
remove the entire unit on the drop pit. As the 
units may be made interchangeable it is equally 
as Simple and fast to insert a new drive unit, 
fasten it in place and put the locomotive back in 
Service. Likewise the engine itself is rendered 
easily accessible for repair, adjustment or dis 
mantling. 
Obviously the locomotive described herein has 

eliminated the tremendous main and side rods 
With the attendant counterbalancing and in so 
doing has eliminated the vibration and the ham 
mer blows on the tracks which result from coun 
terbalance weights and other unbalanced dynam 
ic forces. The absence of main and side rods 
and other motion work makes it possible through 
practical elimination of the rigid wheel base, to 
accommodate Sharper curves than with locomo 
tives of the conventional design. This is further 
accentuated by a closer spacing of the axles in 
the present assembly keeping down the length of 
the locomotive. 
The main side frame members of the locomo 

tive being positioned outside the drive wheels 
lends structural advantage to protective sheath 
ing and particularly for streamlining without in 
terference with moving parts or making accessi 
bility difficult. 

I claim: 
1. In a steam vehicle the combination of a 

main frame, a boiler mounted thereon, axle 
Saddles depending from said frame, journal boxes 
aSSociated with said axle saddles, and a plurality 
of closely spaced identical and interchangeable 
steam engine-axle units supporting said frame by 
means of Said axle Saddles, each of Said steam 
engine-axle units comprising an axle, a V-type 
engine connected to drive said axle and mounted 
With the cylinders downward and the center of 
the weight mass substantially directly over the 
axis of the axle. 

2. In a steam vehicle the combination of a 
main frame, a boiler mounted thereon, axle sad 
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dles depending from said frame, and a plurality 
of closely spaced identical and interchangeable 
Steam engine-axle units supporting said frame by 
means of Said axle saddles each of said steam 
engine-axle units comprising an axle journaled 
in boxes associated with said axle saddles, a V 
type engine connected to drive said axle and 
mounted with the cylinders downWard and the 
center of the weight mass substantially directly 
OVer the axis of the axle, and a torque bar ex 
tending in a general fore and after direction to 
connect each of said engines to said frame, where 
by the whole weight of each engine is carried by 
its axle alone. 

3. In a steam vehicle the combination of a 
main frame, a boiler mounted thereon, closely 
Spaced axle saddles depending from said frame 
and Spaced thereon at a distance apart only suf 
ficient to allow working clearance for the brakes 
on the driving wheels, a plurality of identical 
and interchangeable steam engine-axle units sup 
porting Said frame by means of said axle saddles, 
each of said steam engine-axle units comprising 
an axle, and an engine mounted thereon, said 
engine being positioned so that it will not extend 
longitudinally Substantially beyond the confines 
of the driving wheels. 

4. Separate power units for steam locomotives 
comprising a single depending V-type enginese 
cured to and wholly supported on, geared to and 
taking alignment from an axle of the drive 
Wheels. 

5. Separate and interchangeable power units 
for steam locomotives comprising a single de 
pending V-type engine secured to and wholly Sup 
ported on, and taking alignment from the axle of 
the drive Wheels. 

6. A steam locomotive having main side 
frames, drive wheels for said locomotive With 
axles therebetween, an engine mounted on each 
of Said drive wheel axles in static balance and 
geared to Said axles, all in such a manner that the 
engine is Secured to, wholly supported by and 
takes alignment from the axle on which it is 
mounted, Said axles being journalled in said main 
side frames outside the drive wheels. 

7. In a steam locomotive having main side 
frames and springing outside the driving wheels, 
a plurality of individually powered driving axles 
Wherein the power driving each of said axles is a 
Single engine mounted thereon in static balance 
in Such a manner that the Said engine is Secured 
to, wholly supported by and takes alignment from 
its said axle, also said axle in each instance being 
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journalled in Said main side frames with re 
stricted lateral movement. 

8. A steam locomotive with main side frames 
having a plurality of separate driving units each 
of which comprises a single engine mounted sub 
Stantially in static balance and geared to the axle 
Of a pair of drive wheels, whereby said engine is 
Wholly Supported on said axle and wherein all of 
the moving parts of the said engine for said driv 
ing units are enclosed within a suitable housing, 
and wherein each unit is connected to the said 
locomotive only by means of the drive axle bear 
ings in Said main Side frames and a torque bar 
which maintains the position of said engine unit. 

WILLIAM J. BESTER, 


