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1. 
My present invention relates to improvements 

in railroad locomotives of the main line type 
Which are adapted for use in both passenger Serv 
ice and freight service, but it will be understood 
that the power plant of the locomotive, including 
the transmission mechanism, may also be utilized 
for driving rail-cars as well as for other pur 
poses, as for instance in marine installations, 
traction equipment, and in some industrial plants. 
This application for patent is a continuation, in 

part, of my pending application for patent Serial 
Number 440,093, filed April 22, 1942, for Railroad 
Locomotives, now abandoned. 
In carrying out, my invention preferably em 

ploy a two-cycle internal combustion engine, or 
diesel engine, as the prime mover of the power 
plant, and the power plant involves a novel meth 
od of and hydromechanical rotary operating 
parts for transmitting rotary motion and power 
from the prime nover to the several driving unitS 
that include pairs of driving or traction. Wheels. 
The rotary power transmission of the hydrome 
chanical locomotive involves a longitudinally ex 
tending drive shaft forming a front extension of 
the crank shaft or engine shaft, a group (here 
shown as three) of torque couplings of the hy 
draulic type for transmitting rotary power from 
the engine drive shaft through selected impeller 
shafts and each having constantly meshed single 
ratio gearing to the driven shaft or propeller 
shaft, which shaft is located in the same vertical 
plane with but below the drive shaft, and extends 
longitudinally of the locomotive. From the pro 
peller shaft, or driven shaft, power is distributed 
to a group of rotary driving units, here shown as 
four in number; and each driving unit includes a 
fiexible driving wheel or traction wheel. 
As hereinafter described the locomotive has a, 

variable speed between the first or low Speed and 
the Second or high Speed, and in addition, the 
locomotive has one speed in reverse; but it Will 
be understood that the speeds may be varied and 
the ratios changed from the disclosures shown in 
the drawings. 
The hydromechanical drive interconnecting 

gears and pinions of the transmission mechanism 
are constantly in mesh, and the transmission of 
power to the driving units on the rails is accom 
plished by smooth, continuous, and uniform ro 
tary operations of the gearing. The presence of 
the series of hydraulic or torque transmitters in 
the power transmission mechanism permits idling 
speeds of the engine when required Without neces" 
sity for breaking the connection between the load 
of the train of cars and the power of the prime 
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mover, and the utilization of the hydraulic coul 
plings relieves the engine or prime mover of 
shocks and strains. 
Where rigidity is required, as in the main Sup 

porting frame of the locomotive, the prime mover 
or engine is rigidly mounted on top of the frame; 
and parts of the gear casings, or gear boxes, are 
fashioned integral with the frame structure, or 
deck of the locomotive for reinforcing the under 
frame. The lower detachable parts of the hous 
ings, gear boxes, and the gear casings comple 
mentary to rigid parts of the main frame, are 
fashioned and installed so as to readily permit 
dropping of the individual driving units when re 
pairs or replacements are required and the loco 
motive is standing over a repair pit. 
To relieve the power transmission mechanism 

of strains and stresses when the locomotive is Op 
erating at full capacity, and especially to facili 
tate assembling and disassembling of the Spaced 
driving units on the rails, various flexible joints 
are interposed between adjoining rotating parts, 
which joints also absorb angularity and relative 
movements of parts to insure smooth and uni 
form transmission of motion and power to the 
traction units or drive wheels of the locomotive. 
By the use of the hydraulic torque transmit 

rters or hydraulic couplings in the power trans 
mission mechanism, the engineer is enabled to 
accomplish a smooth and gradual start without 
jerks for the train and with an easy and rapid 
pick-up, and as substantially all of the rotary 
operating parts of the transmission mechanism 
are enclosed within gear cases or gear boxes, and 
run in an oil bath, unusual operating Sounds or 
noises are avoided, and the locomotive travels 
with a minimum noise in action. 
A manual control station is installed in the 

cab of the locomotive, which is simple in con 
struction and operation, for manipulation by the 
engineer in conjunction with air pressure from 
the standard air brake system of the locomotive, 
to automatically activate servo-motors that se 
lectively control and operate the oil supply valves 
used With the hydraulic coupling as well as the 

... transmission valves of the hydraulic couplings. 
Because of the simplicity in construction and 

operation, and in the compact arrangement of 
the rotary parts of the locomotive transmission, 
the cost of production of the locomotive of my in 
vention is substantially reduced as compared 
With diesel-electric locomotives, and other simi 
lar locomotives; and due to the rugged, strong, 
and reinforced construction of the frames, gear 
boxes, and rotary parts employed, repairs and 

  



3 
replacements are infrequent and the cost of main 
tenance is comparatively inexpensive. 
Inasmuch as all of the rotary gearing of the 

transmission preserves a constant arrangement 
and engagement, and therefore a minimum of 
friction is created in the operating parts, ex 
cept for 2, Slight Siipping of oil, in the hydraulic 
couplings winein starting the locomotive, it will be 
apparent that a ninimum degree of heat is gen 
elated in the continuously circulating lubricat 
ing oil and in the tranSrinission of notive fluid 
oil. Such heat in the notive fluid oi is contiu 
Ously dissipated, aS is also the heat from the lu 
bricating oil, by radiation when the locomotive 
is running, and therefore the operating parts are 
not Subjected to excessive heat. This absence 
of Overheating enables the locomotive to main 
tain to full capacity its Superior efficiency, es 
pecially when pulling heavy loads at high speed 
On Ong runS. 
The invention consists in certain novel features 

and CO3binations and arrangements of parts in a 
hydromechanical locomotive having a prine 
i?iOVer and a plurality. Of Spaced driving-wheel 
units, together with intermediate rotary power 
transmitting nechanism including a rotary drive 
Shaft receiving power from the prime mover, A 
group or Series of hydraulic torque transmitters 
Of hygiraulic COLplings Selectively interconnect 
the drive Shaft through single-ratio gearing with . 
a driven or propeller shaft, and the propeller 
shaft distributes or divides the transmitted power 
and applies the power to the spaced driving 
Wheel units. 
White the drawings disclose one complete ex 

ample of a physical enabodiment of my invention, 
it. Will be understood that various changes and 
alterations are conternplated and may be made 
in the eXenplifying drawings and structures, 
Within the Scope of ny appended claims, with 
Out departing from the principles of the inven 
tion. 

Figure i is a vertical longitudinal sectional 
View of the front portion of a locomotive with the 
torque transmission casing and some of the single 
ratio rotary gearing in section, illustrating the 
transimission of power at high speed from the 
prime nover, and the distribution of power to 
a forward driving-wheel unit, and also discios 
ing by arrows the closed circuit of the motive 
fittid oil through the transmission parts and in 
Ciuding the oil punps, storage tank, heat ex 
change for Oil, and other component parts. 

Figure 2 is a Sectional view complementary 
to. Fig. 1 showing the rear interior of a freight 
locomotive as distinguished from a passenger lo 
Connotive of Fig. i. illustrating the distribution 
of power from the propeller shaft, and its appli 
Cation to the driving-wheel units, the rear end 
of a two cycle internal combustion engine or 
prime nover mounted on the main frame rear 
Wardly of the torque coupings, and also the 
radiator Eleans for cooling water in the circulat 
ing Systern from the water jacket of the engine. 

Figure 3 is a longitudinal vertical sectional 
View through the torque couplings of the Seiec 
tive hydromechanical transmission of the loco 
notive, With the drive shaft as an extension of 
the engine Shaft, tubular impeller shafts con 
centrically inou-Ented on the drive shaft, and the 
complementary Single-ratio Spur gears, the trans 
Eilission indicating two speeds forward, the re 
Versing unit being omitted. 
Figure 4 is a vertical transverse sectional view 

through the locomotive showing the longitudi 
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nally extending drive shaft at the rear of the 
torque transmission casing, One of the driving 
Wheel units, and also disclosing the water-cool 
ing radiators together with a ventiating fan and 
fues for cooling the radiators. 
Figure 5 is an enlarged vertical Sectional view 

of a driving unit including a flexible drive wheel 
and a conventional drive wheel, together with 
a bevel gear couple fron the propeller shaft to 
the driving unit. 

Figure 6 is a fraginentary exterior face view 
detailing a, portion of the flexible drive wheel. 

Figure 7 is a Vertical transverse Sectional view 
at the hub portion of a gear in the hydraulic 
tra,InSinission. With an overrunning clutch mount 
ed. On the propeller shaft; and 

Figure 8 is an enlarged detail of One of the 
can rollers of the overrunning clutch. 

Figure 9 is a transverse vertical Sectional view 
through the torque casing, with the drive shaft 
and three concentric tub Ular impeler shafts in 
cross. Section, with one of the oil-supply nozzles 
and delivery ring of a waive device. 

Figure 10 discloses the impeer-head. With the 
IOZZle ring in Section and delivering oil to the 
interior of the impeller-housings. 

Figure 11 is an enlarged detail vertical longi 
tudinal Sectional view of one of the three main 
pneumatically operated oil-supply valves, in 
closed position, the servo-motor of which the 
Valve forms a part being mounted on top of the 
torque casing, and this view also shows the upper 
portion of the three nozzles that selectively de 
liver an oil. Supply to the hydraulic couplings. 

Figure 12 is a vertical longitudinal sectional 
detail View of one of a pair of pneumatic servo. 
notors, and its ever device for shifting an exte 
rior hydraulic valve on its in peller housing. 

Figure 13 is a Sectional detail view of a lay 
draulic transmission valve and mounted on an 
impeller housing, together with one operating 
lever and roller and the servo-motor therefor, 
it being understood that a pair of diametrically 
arranged Servo-notors and lever, devices are pro 
Wided for each transmission valve. 

Figure 14 is a longitudinal vertical sectional 
View With operating parts, in elevation of the de 
tached reversing unit including a friction clutch 
automatically controlled and operated by pneu 
Malatic pressure from the air-arališke systern of the 
locomotive. 

Figure 15 is an enlarged detail vertical longi 
tudinal Sectional view showing the reversing unit 
and including the pneumatically operated multi 
disk friction clutch. 

Figure 16 is a vertical longitudinal sectional 
view showing central portions of the three rigidly 
united impeller housings, the driving head, and 
the three tubular concentric shafts. 

In the aSSeably views Figs. , 2 and 4 have 
shown a mainline locomotive with a streamlined 
hOUSing i, side door 2, Windows 3, and side ven 
tilato's 4; and the locomotive is equipped with 
a front SWiveled bogie or gilot truck 5. 

Four driving wheel units are shown, each unit 
including a flexible driving wheel S and a con 
Ventional drive wheel 7, which are journaled by 
their axles 8 in pockets of the main frames; and 
equalizing Springs (Fig. 4) are shown to 
gether with a rear two-wheel pony truck . 
The Weight of the locomotive is thus equally 

Supported to insure stability, and the power is 
uniformly distributed to the several driving 
Wheel units. The longitudinally extending rain 
frame 9 in all of the views is a single unitary 



2,638,798 
5 

casting that is fashioned with heavy channels, 
angles, and plates, and the side sills of the frame 
are provided with pockets that permit the jour 
nal assemblies of the driving wheel units to be 
dropped or renoved from beneath the locomotive, 
when replacements or repairs are required. 
Within the housing, at the front of the nain 

frame an adjustable coupler 2 (Fig. 1) is shown 
as supported in retracted position, and this cou 
pler may be projected through an opening in the 
front end of the housing, when the slide doors 
3 are opened, for use when required. 
At the rear of the locomotive in Fig. 2 a stand 

ard type of coupler 4 is indicated so that the 
locomotive may be coupled to a train of cars, or, 
if required, this locomotive may be coupled to 
another streamlined unit, it being understood 
that both the single unit and the double or duplex 
unitS of the locomotive are under control of the 
engineman or engineer Who occupies a chair 
shown in the cab in Fig. 1. 
While I have shown only the pneumatic con 

trol station in Fig. 1, it will of course be under 
stood that the control devices for other operat 
ing parts of the locomotive are also mounted in 
the cab where they are readily accessible to the 
engineman occupying the chair 5. 
As best seen in Figs. 1 and 2, the prime mover 

of the locomotive power plant is indicated by 
the numeral 6 as a two cycle internal combus 
tion engine, or multi-cylinder diesel engine, that 
is mounted directly and rigidly upon the main 
frame 9 forming the deck of the locomotive. In 
Figs. 2 and 4 a fuel tank í for supplying fuel 
oil to the engine is fabricated in combination 
With the main frame 9 so that the top of this 
reservoir O' tank also forms the floor ol' deck of 
the locomotive, and this reservoir may be re 
plenished as required through a filling connec 
tion located on the exterior of the locomotive. 
For Cooling the heated water-coolant from the 

engine, as seen in Figs. 2 and 4, the hot, water is 
circulated through heat-exchange appliances in 
cluding Side radiators 8 along the floor or deck, 
and through upper radiators 9 located near the 
roof of the locomotive housing, as well as through 
intermediate radiator Sections 2G, in the sides of 
the housing. 
These horizontally disposed radiator sections 

are built in the Side Walls of the housing, and they 
are connected to and communicate with comple 
mentary vertically disposed water-sections, to 
form rectangular radiators or heat-exchange 
structures connected to the Water jacket and the 
circulating System of the engine. The air-cooled 

0. 

15 

20 

6 
System is dissipated to the atmosphere through 
the vented roof and undesired heating of the in 
terior of the locomotive housing is eliminated. 
In Fig. 1 power is conveyed from the shaft 

of the engine or power plant through a flexible 
coupling 25 to an axially salined longitudinally 
extending drive shaft 26 that forms a forward 
extension of the engine shaft, and from this main 
drive shaft 26 power is transmitted and distrib 
uted to the several, driving wheel units of the 
locomotive. 
The drive shaft 26 with its flexible couplings 

or joints is journaled in bearings B in a sectional 
gear box 27, and it Will be understood that the 
letter B indicates roller bearings, thrust bear 
ings and other anti-friction bearings through 
out the drawings, while the number 25 is emi 
ployed in like manner to designate flexible joints 
between shaft sections and driving units. 
The sectional gear casing or box 27, which is 

rigidly mounted on the main frame 9 of the loco 
motive, is separated into compartments that are 
occupied by the various rotating parts of the 
tranSmission mechanism, and the casing or box is 
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radiators are arranged about the two air-intake 
openings in the opposite side walls of the locomo 
tive housing, and they are protected from the ex 
terior by the reticulated screens or grids of the 
ventilators 4. 
A ventilating fan 2 is located in position to 

inpei air currents upWardly through an upper 
roof vent-opening, and an electric motor for the 
fan is mounted in the top Wall or apex of an 
interior arched housing 22, which, as best seen 
in Fig. 4 forms duplex air fiues 23 and 24, one 
for each lateral radiator at the sides of the loco 
motive housing. These enclosed upright flues are 
open at their lower ends to the atmosphere, While 
their upper ends merge in the clerestory of the 
housing where the fan 2 is located, in order that 
the air currents from the flues may be expelled 
to the atmosphere without entering the interior 
of the housing of the locomotive. In this man 
ner the heat extracted from the circulating Water 
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made up of sections that are bolted together to 
form a closed structure having interior reinforc 
ing webs or flanges 28, Some of which are fash 
ioned with ports 29 to permit circulation of lubri 
cating oil, and the interior of the casing or box 
is sealed against leakage of oil. 
Thus all rotating parts of the transmission 

mechanism within the communicating compart 
ments of the gear casing 27 continuously operate 
in and are lubricated by an oil bath, the oil be 
ing constantly circulated while the locomotive is 
running. 

In the drawings, the letters L and H applied 
to various hydraulic couplings or torque trans 
mitters, gear sets, controls, and other parts, in 
dicate, respectively, low or first speed forward, 
and a high or second speed forward of the mech 
anism of the locomotive, while the letter R, desig 
nates parts involving reverse movement of the 
transmission and the locomotive. Thus, in order 
to provide the two forward speeds, and also the 
reverse travel of the locomotive, provide a for 
wardly extending drive shaft 26 with three spaced 
circular impeller housings, which are rigidly 
joined to or united With the drive shaft and rigid 
ly joined to each other in order that the hous 
ings may revolve with the drive shaft 26. 

In Figs. 10 and 16 a driving head 30 is keyed 
On the forward end of the shaft 26 and the head 
is United by bolts 3 to the bearing hub 32 of a 
low speed impeller housing 33; housing 33 is also 
united by a series of bolts 34 to the hub of the 
reverse impeller housing 34; and the high speed 
impeller housing 35 is bolted at 3 to the hub of 
the adjoining reverse impeller housing 34. 

Each of these three housings is provided with 
an interior annular series of radially extending 
impellerblades 36 integral with the housing or 
shell, and each housing also includes a comple 
mentary half shell having a central hub and an 
exterior annular flange 3 that is bolted at 38 in 
Fig. 3 to the respective impeller housings. Thus 
the group of three drive-sections, which foirm 
housings for three impellers, are united to revolve 
With the drive shaft 26 and With each other. 

Each of the impeller-housings, or drive-sec 
tions of the torque transmission, are provided 
With substantially wide exterior annular faces 
on their flanges 31, and the flanges are each 
drilled with an annular series of ports 39 ex 
tending around the approximate center line of 
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the housing. In Fig. 3 all of the ports are shown 
as open, and they provide communication for oil, 
or other inotive fuid, into as well as outwardly 
from the interior of the housing. With the ports 
'open and the torque transmitter revolving any 
oil. Within the interior of the housings will be 
*expelled therefton by centrifugal force created 
by the rotating member. 
Each of these annular series of oil ports or 

outlets from the housings is closed or opened by 
means of a laterally shiftable hydraulic valve 40, 
in the form or shape of a ring which is channel 
Shape in croSS Section that fits Snugly around the 
flat or Smooth exterior face of an annular flange 
of a housing. 
One for each of the low and high Speeds, and 
One for teverse traVel of the locomotive and. Op 
eration of the torque transmitter, and these valves 
are operated as will hereinafter be described. 

in Fig. 3 it **vill be -seen that tille three haois 
ings, With their series of wanes or blades 36 at 
:Oile Sigise, also pirovide at the opposite side of each 
housing, an open gihamber in which is enclosed 
a turbine-ill-her 4 i equipped with i.a. dial vanes 
42 conglementary to the vanes. $6 of the inapellers 
01. iii-xpeller hot! SingS. The pimp Walaes 35 and 
the turbine-Wanes (2 of each hydraulic coupling 
are located at opposite sides of the transverse 
centra, Vertica ine of the igeller housings, 
and the interior of the housings communicates 
idirectly with the interior of the casing 2 through 
the annular series of ports of the housings. 

like the iispelleis, tire thi?ee turbine runnel's 
-4, ii., 4, afie of identical construction, and each 
0tttLLLL0 S LLLL LLLLrLLLLLLL LLLLYJ SGSS LL0LLLLkLlSLLGLL LLLLLSLLLLLL 
hub gy aea...S. Of Which they are Separately Seyed 
“cºn th!”ee t?ttbu?ar Shaft,8 °?3, ?º, and $5, “CörìC?m 
trically joli'naled on the central drive shaft 25. 
These taroine-runners & are keyed on the front 

ends of the respective turbine-runner shafts 83, 
- g4, and i?, and roer bearings B are interposed 
beWeen the Elbtal turbine ShaftS 3ld the US 
'of the impelle housings, as well as between the 
gentral hos of the tulipine runnerS and the hOUIS 
ingS. 
The concentrically arranged tubular turbine 

shafts, or runner shafts (3, 44, and 5 are loose 
or free running on the drive shaft 26, or power 
output shaft, and free running with relation one 
to another; and they extend rearwady toward 
the prime movei or engine F6, within the gear 
casing or box 27, the different shafts varying in 
length to adapt their forward ends to the turbine 
rthers within the impeller housings. At their 
irrear els these tuukollar turbine slafs aaye keyed 
thereon three spaced transfinission spur gears 4-6, 
£, and 48, of which gear 4S on the outer and 
largest, tubular shaft 5 transmits power at high 
speed; gear 8 on the intermediate tubular tur 
bine ?haft 5 transmits rotary motion to the 
reversing unit as will be described; and gear 48 
Cn the end of the Smallest tubular Shaft 43 is 
included in the first or low speed of the variable 
Speed torque converter. 
The three concentric tubular turbine or runner 

shafts and the drive shaft 26, together with the 
spaced impeller housings, and their pump vanes, 
the enclosed turbine runners with their radial 
vanes, and the three transmission spur gears 
3, "?" and 48 all rotate in one and the saime di 
rection as driven by the prine nover or diesel 
eingine ?6. 

Each of the three hydraulic couplings forming 
the torque translinitters in the power transmis 
Sion mechanism is provided with a 'Separate Source 

Three of these valves are shown, 
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of oil supply, from a common reservoir, the oil 
for the power transmission being delivered to each 
hydraulic coupling through a fiat fan-shaped 
Spout 39, and these three Spouts project down 
wardly in the gear casing 2" one between the 
casing and a housing and the other two between 
a,çijojning baOUsi}hgS. 

ina Sinuch as these three "oili-feed, oir oil-de 
livery devices are of similar construction and 
Operation, the illustration in detail of one de 
vice, as in FigS. 1, 3, 9, 11, Will suffice for the 
three. The sectional outwardy flaring oil spout 
is built into the geal case 2 as at 38, in the top 
portion of the case, and the Sectional Spout is 
detachably routed for ease in disasSeitabling by 
bots threaded through flanges into the two 
outspreading arms 32 of a transverse race that 
is bolted at 33 to the inner Surface of a lower 
Section of the gear box 27. 

Each spout is thus supported within the gear 
casing at three points, and the lower end of the 
sectional spout terminates in an Open ring Or 
laterally projecting delivery nozzle 53. 
One of these open annular delivery hozzles 5A 

"encircles and Surrounds the in peer head 30 
and delivers oil at the hub of the housing 33; 
a second nozzle located between housings 33 and 
36 delivers oil to housing 34; and the third nozzle 
between housings 34 and 35-deliverSoil to the high 
speed housing 35. 

Each of these delivery nozzles opens into the 
throat of an annular recess 53 fashioned in the 
nature of a groove at the side of the hub poi'- 
tion of each of the respective impelle hot SingS, 
2.d from this annula intaie groove aX. annulatº 
Series of radially arranged portS or ductS 56 ex 
ted to andi open cinto the interior of each of the 
housings. These fixed delivery nozzles project 
at all times into the rotary intake recesses and 
the Selected nozzles are capable of quickly deliv 
ering the necessary motive fluid to a selected hy 
diatic coupling; and the centrifugal force of a 
revolving inpeier assures flow of the delivered 
oil into the working chainber of the impeller 
housing. 
The supply of oil to the three torque trans 

mitters is controlled by three servo-motors each 
designated as it in Figs. 3 and 11 particularly, 
and connected with an oil supply pipe 38; and 
Since the motors are of similar construction and 
Gperation, a description of one will suffice for all. 
Each servo-motor is Selectively operated by 

air pressure and includes a housing extending 
transversey of the drive shaft 28 and Inounted on. 
top of the gear casing 2, ani the housing en 
closes a perforated cylinder or lining 59 that 
forms two interior oil chambers 2 and Sf. 
Intake oil chamber 66 receives oil under pres 

sure from the supply pipe $8, and the outlet 
chamber 6 receives oil firo the interior of the 
perforated cylinder and supplies oil to the spout 
49 of an impeller housing. The fow of oil from 
'Supply pipe 58, alad from the intake oil chamber 
60 through the perforated cylinder and into the 
Outlet charnlber 6 is controlled by a piston-valve 
62 of the double-acting air-operated servo-motor 
which valve includes a stem 63 and an oil-piston 
64 rigid with the stem and air piston-valve 62 
for reciprocation in the perforated cylinder. 
As shown in Fig. 11 the oil supply to the delivery 

Spout 49 is cut off by the oil valve 64 in the 
cylinder, With the valve positioned between the 
intake chamber 80 and the outlet chamber 6 
Surrounding the perforated cylinder. 
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Projecting from the outer ends of the oil cylin 
der are two air cylinders 65 and 66, of less diam 
eter than the oil cylinder and axially allined 
therewith, and the ends of these air cylinders re 
mote from the perforated cylinder are closed as 
shown. Within the air cylinders of the servo 
motor are two reciprocable pistons 67 and 68, 
the latter rigid with the valve-piston 62 and the 
former rigid with the cili piston 64 so that these 
parts will reciprocate simultaneously. 
Air under pressure through pipe 69 to the 

outer end of the air cylinder 65 has moved these 
parts to the right to close the spout 49 from an 
oil supply; and the pipe 7 C connected with the 
outer end of air cylinder 66 has performed the 
functions of an exhaust pipe in wenting air from 
the cylinder 66. 
To supply oil under pressure through the spout 

49, the air pipe To supplies pressure to the cylinder 
66, pipe 69 vents the air cylinder 65, the double 
acting pistons and valves are moved to the left 
in Fig. 11 so that the oil-valve 64 will occupy a 
position against the open inner end of the air 
cylinder 65, and the piston-valve 62 will occupy 
a position just to the right of the perforated 
portion of the cylinder 63. Under these condi 
tions oil is passed through the intake chamber 
and the outlet chamber of the servo-motor to 
the spout 49 for delivery to a selected hydraulic 
torque transmitter, as for instance to the high 
speed housing 35 in Figs. 1 and 3, the oil trans 
Inission valve 4 of which has been closed. 

Oil supplied to the hydraulic couplings as mo 
tive fluid is also enployed for lubricating the op 
erating parts within the gear box or casing 27, 
and for this purpose the servo-motor is equipped 
with two oil pipes 7 and 72, one communicating 
with and receiving oil from each end of the 
oil cylinder, and both pipes connected to the 
gear casing or box. The gear casing and its sev 
eral compartments are sealed against leakage of 
oil, and these three pairs of pipes , and T2 Sup 
ply lubricating oil for circulation in a closed 
circuit. Oil is supplied through pipe 58 from a 
centrifugal oil pump. 73, which as Seen in Fig. 1 
is located at the front of the locomotive, within 
an oil reservoir or tank 4, and the pump is Op 
erated by gears in a gear case 75 from an exten 
sion of the drive shaft 26, one of the flexible 
joints 25 being shown between the extension shaft 
and the pump Case. 
As indicated by the arrows in Fig. 1, after flow 

ing through the interior compartments of the 
sectional gear box 2, by Way of ports 29, the 
used oil is recovered and returned through a suc 
tion pipe 6 to another oil pump if, and from 
this pump the oil is forced through pipe 78 to 
a heat exchanger or radiator 9, Cooled by a fan 
as 80, and located just back of the ventilated 
front of the housing of the locomotive. The oil 
may be filtered, if desired, before it is returned 
to the reservoir or storage tank 74, and of course 
the supply of oil in the reservoir is replenished 
When neceSSary. 
Compressed air for motive fluid in the Servo 

motors comes from an air reservoir, not shown, 
by suitable connections with the air brake Sys 
tem of the locomotive or train, and in Fig. 1 an 
air pipe 8 from the reservoir is connected to 
an air control station, or appliance, 82, located 
in the cab of the locomotive where it is readily 
accessible for the engineer seated in the chair 
5, and the hand lever 83 is manipulated from 

its neutral position shown to the selected low, 
high, or reverse positions for selectively supply 
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10 
ing air pressure through pipes 69 and 70 to the 
servo-motors. 

For selectively reciprocating each of the trans 
mission oil-valves 40 of the three torque trans 
mitters across the annular series of ports 39 of 
the housings, and thus open and close the ports, 
I also employ three pairs of pneumatic motive 
fluid servo-motors shown in detail in Figs. 12 and 
13, which are operated by mechanismunder con 
trol of the hand lever 83, by the engineer, and 
simultaneously in cooperation with a selective 
servo-motor 57 that furnishes oil to the selected 
coupling. '. 

One of these valve-operating servo-motors, as 
indicated, is located at each side of the gear 
casing for co-action with a valve 40, the motors 
being mounted outside the casing, and each mo 
tor includes a slotted air cylinder 84 supported 
by brackets 85, and extending longitudinally of 
the casing or gear box. At the opposite ends of 
the cylinder are attached two air-pipes '86 and 
87 that are connected to a complementary pair 
of air pipes 69 and 78 of an oil-supply servo-mo 
tOr 57. 
Within the slotted air cylinder 84 is mounted 

a slotted reciprocable power-piston 83, and an 
actuating lever arm 89 has its free lower end op 
eratively engaged in the slot of the piston in or 
der that the arm may be swung on its pivot 9 
by movement of the power piston. The pivot pin 
9) is journaled in the wall of the gear box 27 
and extends through the wall, with the actuating 
arm 89 on the exterior of the box and a valve 
operating arm 9 fixed on the pin and located 
Within the interior of the gear box. . 
An anti-friction roller 92 is journaled at the 

free end of the operating arm 9, and this roller 
is located within the channel of the valve ring 40 
between its Spaced flanges and it will be seen that 
When power piston is oscillated or reciprocated 
Such movement is translated to the lever arms 
89 and 9 ? to shift the oil transmission valve for opening and closing the oil ports 39 of an im 
peller housing. Thus as the outlet ports 39 are 
closed, the oil supply valve of a servo-motor 57 
is opened to admit oil into a coupling for motive 
fluid, and these operations are also reversed, un 
der control of the hand lever 83 in the engineer’s 
cab. 

Power through rotary motion is transmitted 
from the drive shaft 26, through the driven con 
centric or tubular turbine shafts and their spur 
gears 46, 47, and 48 to a horizontal longitudinally 
extending propeller shaft 93 disposed below the 
drive shaft with its forward end journaled in 
bearings B within the gear box 27, and its rear 
portion journaled in bearings B of the main frame 
9 of the locomotive. 
In Figs. 1 and 5 it will be noted that the low 

Speed spur gear 48 on tubular turbine shaft. 43 
meshes with a complementary gear 94 on the 
propeller shaft 93, and the high speed gear 46 on 
tubular shaft 45 meshes with a smaller gear 95 
On the propeller shaft. These two gears 94 and 
95 are free wheeling, or run loosely, with rela 
tion to the propeller shaft in one direction, and 
an overrunning can clutch is provided for each 
Wheel or gear so that the gears are made rigid 
With and transmit power in the opposite direction. 
For forward drives of the propeller shaft these 

Overrunning clutches of the gears are selectively 
engaged, and as illustrated in Figs, 6 and 7, par 
ticularly, the clutch of gear 94 includes a bear 
ing bushing 96 keyed on the propeller shaft 93, 

75 and an annular series of cam rollers 9 Surround 
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the bushing. These rollers are retained in can 
grooves '98 fashioned in the bore of the hub of 
the gear, by means of two side rings 99 bolted to 
th? hub. “ ”’’ 
The overrunning clutches are duplicated in the 5 

two gears 94 and '95, and the clutches operate in 
conventional manner so that either high speed 
or low speed forward may be transmitted to the propeller shaft 93 through the respective clutches. 
In Figs. 1 and 3 a spur gear too is keyed on the 10 gearbox' 27, and re 

we is transmitted from 

The loose gear O is bol 
tion clutch casing 25 
at its free end on b 
f03, so that this rigidly connected .???? = ??; th? clutch casing {95?te normaily lò?sely joür 
naled on the shaft. ' ' ' ' ' ' ' 
The clutch includes two series of alternately 

arranged disks 108 and 101, the former keyed at 
their outer peripheries onkeys of the casing, and 

pand to free the clutch supplied, through'än“ a 
clutch shaft to th 
clutch casing. Th 
ing forces' the slide to c 
disks or rings, to engage 
the shaft í j3, amid 
the springs fi diseng 

with the chamber to 'supply a 
for i engaging *theº clutch.** T? 
nected with a reverse valved 
housing 82 in the engineer's c 
sion of air to engage the clutc 
of the hand lever 83. * * * * 
For lubricating the clutch p?rts an oil, reser 

voir f 5 opens to the clutch shaft in the reversing 
casing at its endo 
and the clutch shalf 

Í 6° that opens to the 
supplying lubricating 
through the oil duct t 
{{ i supplies the lubricati 

30. 

12 
and this pipe is connected with the oil supply sys 
tem, as a , 2, that supplies motive fluid oil and 
lubricating oil to the torque transmitters, and 
other operating parts of the transmission. 
The four driving wheel units shown in Figs. 1, 

2, 4, and 5 each receives power and rotary motion 
from the longitudinally extending propeller shaft 
93, which projects rearwardly from the transmis 
sion casing or gear box 27, and is provided with 
spaced flexible couplings 25 between sections, 
Each driving unit includes a flexible drive wheel 
6 and a rigid or non-flexible wheel 7, arranged in 
pairs, and as the construction and operation of 
the units are similar, a description of one will 
suffice for all of them. The rear portion of the propeller shaft with 
its flexibly jointed sections transmits power to 
the various driving wheel units, and each unit 
includes a bevel drive gear 8 keyed on the 

ler shaft as seen in Fig. 5, and this bevel gear meshes with a complementary pinion (19. 
keyed on a jackshaft 20 extending transversely. 
of the propeller shaft, and journaled in bearings 
B in the gear box 2 of the unit. Like the gear 
box 27, the gear boxes of the driving units are 
inade up in bolted sections to form rigid struc 
tures, which are bolted to the main frame 9, in 
order that the sections may readily be disas 
sembled or dropped down for access to th 
terior parts. 

& Spur gear 22 on the jackshaft meshes 
a larger gear 23 that is keyed on a cyli - 
or tubilar f25, that surrounds anti-friction 
roller bearings B on the wheel-axle 8, and the 

5, two driving wheels 6 and are rigid with axle 8. 
'' The fl ? *.` le power wheel G, is connected with and, 

receives power from the tubular axle. 124 through 
a universal joint or coupling that includes a 
drive hub. 25 having a pair of integral radial 

0 arms 26 each having a seat for a solid cylin 
drical and tangentially arranged pin 27. A suit 
able number, as four, of these pivot or hinge pins 
are mounted in an open center annular plate or, 
ring 28 which surrounds the hub 125, and this 
flat plate is fashioned with four diametrically. 
arranged pairs of opposed sockets that receive 
the ends of the pins which bridge or span the 
space across the complementary holes. 29. that 
exte?d, through the fiat ring. 
The flexible power wheel of each driving unit is 

also fashioned with two diametrically. arranged 
integral bearing lugs 30 having semi-circular 
seats for two of the pins, and cap plates 3 are 
bolted to these lugs to insure stable and substan 
tial joints between the annular bearing plate and 
the power wheel. 

Bearing caps 3 are also bolted to the other 
two lugs 23 of the driving hub to complete the 
journals for the pins between the bearing plate. 
and the hub 25. The four tangential pins are 
thus journaled in four diametrically arranged 
bearings to provide the universal or flexible joint. 
through which power is transmitted from the 
tubular driving axle 24 to the power wheel 6. 
The power wheels and the traction wheel 7 are 
rigid. With the solid axle 3 and the journal ends. 
of the axle 8 exterior of the wheels are mounted 
in the usual, bearing boxes located in the pockets 
of the integral longitudinal sills of the main 

... frame 9 at the opposite sides of the locomotive. 
In connection. With the springs ) of the journal, 

boxes, the flexible joints between the sections of 
the propeller shaft, 93, the oversize tubular driv 
ing axle 24. Surrounding the wheel axle 8, and 
the universal joint, between the tubular axle and 
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the power wheel 8, relative angular movement 
between these parts is absorbed when the loco 
motive is operating full power at any Speed On 
the rails, as well as when passing Over irregul 
larities in the railroad track that night cause 
relative vertical movements of the parts. 

In Figure 2 a portion of the usual brake rig 
ging is indicated at 32, which forms part of the 
standard airbrake equipment for the locomotive 
and a train of cars, and the air brake pumps of 
the equipment provide the motive fluid that is 
controlled through the cab-station 82 to the 
torque transmitters, it will, however, be under 
stood that other provision may be made and 
other means employed in the manual control of 
these and other parts. 
No attempt has been made to illustrate all of 

the parts of a locomotive in the drawings, al 
though in Fig. 2 at the rear of the prime mover 
an air compressor is indicated at 33 to Supply 
air pressure for various appliances; and an elec 
tric generator is indicated at 34 to furnish power 
for the electric motor of the fan 2 of the venti 
lator, and other appliances, as for starting with 
batteries, and lighting equipment. 
In Fig. 3, where the locomotive is not running 

under power, the three transmission valves. 40 
are open, and the hydromechanical transmission 
mechanism is not "in gear'; and so also if the 
engine 6 is idling with the oil transmission 
valves open, the shaft 26 and the three impeller 
housings 33, 34, and 35 will be rotating idly. Un 
der these conditions the forward extension Of the 
drive shaft 26 may be operating the two oil pumps 
73 and 7 to circulate oil for lubricating pur 
poses, as well as for driving the fan 80, and the 
oil circulating system is thus prepared to Supply 
motive fluid for a selected one of the torque 
transmitters when needed. 
While I have shown the locomotive as a Single 

unit adapted as a mainliner for passenger and 
freight trains, it will be apparent that for heavier 
loads, another streamlined locomotive or unit, 
provided with air equipment and oil installations, 
and other similar appliances, may be employed 
With the first illustrated unit. 
The ratios of the gearing involved in the hy 

dro-mechanical transmission mechanism are 
adapted for high speeds in passenger locomotives; 
and to lower speeds, but added pulling power in 
freight locomotives, as will readily be understood. 
Assuming that the prime mover 6 is idling, or 

it may be running at a higher Speed, a noiseless 
and gradual start may be accomplished With an 
easy pick-up of the locomotive by moving the 
lever 83 to the L or low speed forward notch of 
the control box. 82 in the cab of the locomotive. 
The first or low-speed servo-motor operates to 

open the oil valve 30 so that oil under pressure 
is delivered through the spout and nozzle to the 
interior of the rotating low-speed impeller-hous 
ing 33. At the same time the low-speed air valves 
are shifted to actuate the servo-motor or operat 
ing mechanism for closing its low-speed hydraulic 
transmission valve AG, thus confining the de 
livered oil in the working chamber of the low 
speedinpeller housing. 
The gear ratio for low-speed may be within a 

range from one to sixty miles per hour, the latter 
speed being attained when the hydraulic cou 
pling has reached its normal capacity and rating, 
and the prime mover is operating at approxi 
mately nine hundred revolutions per minute, or 
the normal working speed. 
With the first or low speed torque transmitter 
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“in gear' the second or high speed gear and the 
reversing gear are "out of gear,’ i. e. the H cou 
pling and the R coupling remain disengaged. 
Although the impeller housings 34 and 35 are 
rotating with housing 33, the couplings H and R. 
may or may not revolve, and as their valves 40 
are open the interiors of the housings 34 and 35 
are emptied of any previously contained oil 
through their outlet ports 39 to the interior of 
the gear casing 2. 

Because the pneumatic operated friction clutch 
of the reversing unit is open or disengaged and 
due to the presence of the overrunning clutch in 
the high speed gear 95, the reversing, hydraulic 
coupling and the high Speed coupling are ineffec 
tive when the low or first speed coupling is 
effective up to its minimum speed. 
The lever 83 is moved forward, for high speed 

forward, to the H. notch of the control segment, 
with the result that the high speed oil walve 40 
is closed, and the oil supply valve 66 of the high 
Speed servomotor is noved to the right and 
opened in Fig. 11 to admit oil to the housing 35. 
This action of the lever, 83 also serves to close 
the oil supply Valve 64 of the low speed servo 
motor and to open the oil transmission. Valve 40 
of the low Speed coupling I, thereby permitting 
ejection under centrifugal force of motive fluid 
oil from this coupling through ports 39 to the 
interior of the gear box 27. Motive fluid is Sup 
plied through a Spout 49 to its nozzle ring 54 and 
thence through inlet ports. 56 to the interior of 
the housing 35 and the high speed coupling H thus 
becomes effective to take up the load in accord 
with its ratio and capacity. The speed of the 
locomotive now increases from say sixty miles 
per hour (or a, maXimum of the loW-Speed ratio) 
to one hundred or more miles per hour, depend 
ing upon the ratio of the gears in the transmis 
sion mechanism, and the capacity of the prime 
IYOW?I. 

When the lever 83 is moved forward to the high 
Speed Segment notch there is a delayed action 
in ejection of oil from the low speed housing L. 
So that the high Speed housing H and its coupling 
take effect without reducing the speed of the 
locomotive, when changing from low speed to 
high Speed. Thus the locomotive will continue 
to accelerate its speed when changing speeds, say 
from low to high, and the speed will not drop 
Off by release and ejection of oil from the low 
Speed coupling Li before the power of the high 
speed coupling H becomes effective. 
In changing from high speed to low speed, if 

and when the lever 83 is shifted the timing of the 
ejection of oil from the coupling H, and the in 
jection of oil into the interior of the coupling L. 
is immaterial, for the reason that the deceleration 
of coupling H brings its speed down to the low 
Speed, and then the coupling J, becomes effective 
if, when, and after the power and speed are re 
quired. 
When traveling at high speed and it is desired 

to reduce the speed of the locomotive below sixty 
miles per hour, the high speed oil transmission 
valve 40 of the impeller housing 35 is opened, and 
the valve 40 of the low speed housing 33 is closed, 
Whereupon the train load is shifted from the high 
Speed coupling H to the low speed coupling L, 
and the locomotive will now travel at a low speed 
Within the range of one mile per hour to sixty 
miles per hour, depending upon the speed of the 
closed oil transmission valve to gradually empty 
its torque transmitter. 

For gradually arresting and bringing the loco 
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motive to stationary position, the reversing unit 
may be employed, in connection with the propel 
ler shaft, and in opposition to the reversing cou 
pling or housing 34; and this braking condition, 
when desired, may be released by throwing the 
reverse unit out of gear with the torque trans 
mission gears. 
Warious changes and alterations may be made 

in the exemplifying drawings and structures, as 
for instance the air-operated friction clutch in 
the reversing unit might be omitted, and the re 
versing unit night idly spin while the locomotive 
is traveling forward; but it is preferable that the 
reverse coupling R, emain idle, and this condition 
is achieved by the use of the pneumatic operated, 
automatically controlled friction clutch. 
While I have referired: to. the prime innover ?i 

as a rallti-cylindel, two-cycle internal combustion 
engine, it Will be understood that the usual four 
cycle. diesel or gasoline engine may be employed, 
especially in Srihalier locomotives. For heavy 
torque transmission and economy in large loco 
notives, the two-cycle internal combustion, com 
pression-igialition engine is preferable. 

in this.type of locomtive where all of the gear 
ing is enclosed by and operates in an oil bath, a 
comparatively small quantity of heat is generated, 
except for that CEeated by the slight slippage be 
tWeen the impelle; and the runner when the 
mechanism is started, and the radiator 9 at the. 
front end of the locomotive dissipates the heat 
from the circulating oil. 
This desirable. condition existing throughout 

the trans?nission rechanism of the locomotive 
pe?mits the enn plOyinent Of Substantially ail; Gf 
the available horSe-power of the prine Iove', 
Without the menace of excessive heat, or over 
heating, of operating parts that would otherwise 
slow down the Speed. of the locomotive. Thus, in 
this compact combination and arrangement of 
parts as shown a maxinuin concentration of 
horse-power is available in a minimum space, and 
the transmission mechanism is especially, efficient, 
when the locomotive is engaged in a long and 
hard pull of a heavy load at high Speed. 
Various adjustments may be made in the power 

plant, as for instance, the size and capacity of 
the hydraulic couplings may be varied to adapt, 
them for light duty, and for heavier duties; dif 
ferent adjustinents may be made for the cil trans 
mission valves to vary the quantity of motive fluid 
released frora, or confined in the interior of the 
housings for differenti degrees of torque con 
version, and the nunnber of hydraulic couplings 
may be Waried. The ratioS of gearing inay also be. 
increased or decreased: to Suit. Variable speed: re 
quirements; and the number of driving wheel 
units employed for dividing and distributing the 
applied power from the propeller shaft may also 
be varied in accord with the size and capacity of 
a locomotive. 

For convenience of illustration I have shown 
bevel gears and spur-gears in the drawings, but it 
Will be understood that different types of gear 
wheels may be installied in the hydromechanical 
power, transmitting mechanism to suit different 
requirements, and in some cases a different type 
of reversing unit may be used to reverse the drive 
between the drive. shaft and the propeller shaft. 

Having thus fully described my invention, what 
I, claim, as new, and desire. to secure by Tettei'S 
Patentis: , 

1 In al hydraulic transmission, the combina 
tion with a plurality of united impeller housings 
having, bearing.hubS, and a Solid drive Shaft rigid 75: 

5, 

30, 

35 

5 5 

60 

65 

70, 

with the holisings and extended through said 
hubs, of a pirality of Speiraposed driven shafts 
concentrically incunt,3d on the drive Shaft eX-r 
teading through and tieritainatijag in compe 
inentary hubs, a tro-runner enclosed in eash 
housing and having a hub rigid with a driven 
shaft, journal bearings interposed between com 
plementary housing-hubs and runner-hubs, and 
jou:rnal bearings interposed between each hell3. 
ing ada, drivel Shaft. 

2. Ea a hydraulie transmission, the combination 
With a drive Shafts and its tead, ar inpeller hOS 
ing encircling the shaft and having an integral 
hUib ai G?e Side boited to S3id head, ai exterior: 

: flanged hub at the gaposite side of the housing, a 
second housing encircling the shaft, and bolted to 
Said flanged hub, and a sealing on Said second 
housing, of a, pai, of tUibular Stiperimposed driven 
shafts each terrillinating in a different One of Said 
in pelle: housings concentic. With the drive shaft, 
a turbo-run he having a hug, enclosed ii) each 
housing and rotatable. With a drivera shaft, anti 
fliction bearingS. interposed between said hous 
ilags and tige ends of congierrerntary driven 
shafts, Said runner's each kawing a bearing allo, 
aldi anti-friction belarings interºposed between 
cosingiementary hallSing-hubs and runner-hujos. 

3. in a, hydrauliig. traasaission, the combina 
tion With an ethclGSiIIg Casing, ara. impeller hous 
ing having a central hub, formed with a lateral, 
annial recess operairag to, the interior of the 
baCl2Sing, and a Solid; dive shaft journaled in the 
casing rigid with and extending through said hub, 
of a fixed radial delively spout exterior of the 
housing and Supported. Within the casing having 
aï2; aild 13 talair: iKajecting in QZžle engcircling, the Shaft 
åtligi. Copening to s?lid: recess, and reans for cor 
trolling figW of notive iaid: through the spout. 

4. In a hydraulic power tracksmission naech 
anism, the combination, with a solid drive shaft 
and a glugality of united impeller-housings lon 
gitudinally Spaced alolag, encirciing, and retat 
able. With the shaft, of a plurality of concentric 
tubular shafts. Superimposed in the drive shaft, a 
turbo-ruline: Within each, irripelier-housing and 
rigid With a tubular shaft, journal bearings be 
tween adjoining, housings; and ruinners, journal 
healings between each inapeller-housing. and the 
tubular-shaft of its cemplementary. rumner, each 
of Said, housings having a peripheral series of out 
let ports- and a valve. for controlling said ports, 
nanually controlled. Ineans for injecting: motive 
filuid into the housings, and cooperating means 
for closing. Said valves. 

5. In a hydromechanical power transmission 
mechanism, including, an alined engine shaft and 
rotary. drive shaft, and a parallel propeller shaft, 
the combination. With a pair of rigidly united 
couplingS Surrounding the drive shaft and one of 
Which couplingS. is Supported on, and rotatable 
With the drive shaft, each coupling having an 
interior impeller and a complementary turbine 
runner, of a tubular shaft rigid with each run 
iner and conceintric With the drive shaft, a driy 
ing gear rigid with each tubular shaft and 
mounted, adjacent the couplings, a comple 
Inentary pair of driven gears mounted on the 
propeller shaft, and an overrunning clutch erra 
bodied in each driven gear for coaction with the 
propeller shaft. 

6. In a hydromechanical power transmission 
?ilechanism including an alined engine shaft and 
rotary drive shaft, and a parallel propeller shaft, 
the combination with three rigidly united rotary 
torque couplings surrounding, the drive shaft, 
One of 'Said couplings being rigidly supported om 
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the drive shaft to rotate therewith, each cou 
pling having an interior impeller and a comple 
mentary turbin-runner, and a tubular shaft for 
each runner concentrically mouted on the drive 
shaft, of a driving gear rigid with each tubular 
shaft and mounted adjacent the couplings, three 
spaced driven gears mounted on the propellel" 
shaft for coaction with the drive gears, an Over 
running clutch embodied in each of two of the 
driven gears, and a rotary reversing unit geared 
to transmit power from a third driving gear to 
a complementary driven gear. 

FRANK. B. YINGLING. 
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