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1. 
While I have specifically illustrated and de 

Scribed a single locomotive of the heavy duty, 
main-line type, it will be understood that my 
in Vention is capable of embodiment in locomo 
tives arranged in tandem as illustrated, as well 
as in three or in Ore coupled units. And further 
more, for lighter duties and lower capacity 
equipment, the subject matter of my invention 
may be installed in rail-cars, buses, automotive 
Vehicles and similar power driven vehicles in 
cluding industrial-plant equipment. In all of 
these installations the power plant as a whole in 
cludes a prime nover such as an internal com 
bustion engine that may or may not be reversible, 
rotary mechanism for transmitting power from 
the prime nover to a propulsion shaft, and one 
or more electromagnetic slip couplings or torque 
CouplingS COmbined in the transmission mech 
anism. 

Crdinarily for heavy-duty large size main-line 
locomotives as here illustrated and described at 
least tWO electronagnetic slip couplings are util 
ized in COnnection. With differential speed trans 
mission gearing, and if and when it is desired 
that the engine shall operate constantly in for 
Ward movement a third electromagnetic slip 
Coupling is employed in connection with a re 
Versing unit in the power transmission gearing. 

For lighter duty and lower capacity equipment, 
One or more electromagnetic slip couplings may 
Serve the purpose in connection with and when 
a high power engine is used for propulsion of the 
Vehicle or similar rolling equipment. 

In the Specific equipment of a main-line loco 
motive as here illustrated and described I utilize a 
two-cycle internal combustion engine, or Diesel 
engine having a COnstant forward movement, as 
the prime mover of the power plant, together 
With an electric generator and an air compressor 
Operated by the engine, and the power from the 
engine is transmitted from the engine shaft to a 
propulsion Shaft through rotary power transmis 
Sion mechanism including electromagnetic cou 
plings and a reversing unit. A suitable number 
of these electromagnetic slip couplings or torque 
couplings are employed and they are selectively 
energized or excited and rendered effective pref 
erably by direct current from the electric gen 
erator. These slip couplings are of the induction 
type Wherein the magnetic flux is produced when 
an Outer mechanically rotated driving member 
having Salient poles Or rotating field is electrically 
energized to react on a rotatable inner member 
of the squirrel cage type. 
The power for the several electromagnetic 
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slip couplings or torque couplings of the trans 
mission mechanism is Supplied through a longi 
tudinally extending drive shaft, which forms a 
front extension of the main engine shaft, and the 
group or parallel series, here shown as three in 
number, of electromagnetic slip Couplings or 
torque couplings powered fron the drive shaft, 
provide a low speed, a high Speed, and a reverse 
Speed in driving the locomotive. 
These electromagnetic slip couplings, or torque 

couplings, each of which produces a high torque 
without mechanical contact or friction between 
its inner and outer rotatable members, transmit 
Speeds with high efficiency from the drive shaft 
through concentric tubular driven shafts or gear 
shafts to a propulsion shaft of the locomotive, 
which driven shafts are coplanar with the engine 
shaft and drive shaft, and the propulsion Shaft, 
which is located below the engine shaft and drive 
shaft is in parallelism with these shafts. 
The shafts extend longitudinally of the loco 

motive, and the drive shaft and propulsion shaft, 
are Connected by transmission gearing of proper 
ratio to produce the required speeds of the loco 
notive in relation to the possible tractive effort. 
From the propulsion shaft the power is trans 

mitted and distributed through a group of Spaced 
driving units of the locomotive, here shown as 
four in number, and each driving unit includes 
a pair of traction wheels or drive wheels rolling 
On the railroad track. 
While I have illustrated the locomotive as hav 

ing Variable change speed mechanism from a low 
Speed to a high Speed forward, and also a re 
Verse speed, and while I have depicted four driv 
ing units for the four axles of the pairs of loco 
notive driving wheels, it will be evident that 
these Speeds may be varied and ratios changed 
from the exemplifying disclosures in the accom 
panying drawings. 
With this construction and arrangement of the 

electromagnetic slip couplings or torque transmit 
ting couplings in the rotary transmission mecha 
nism, and by the use of the mechanical driving 
units combined with the driving wheels of the 
locomotive, the operation of the locomotive is 
materially simplified, numerous parts ordinarily 
required and employed in the manufacture of 
locomotives now in use and equipped with various 
kinds of electric power transmission appliances, 
are eliminated, while the advantages of the elec 
tric transmission are retained. Thus, the elec 
trical transmission installations in the present 
locomotive are simplified and therefore may be 
produced at lowered cost of production; installed 
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with greater convenience and at reduced expense; 
and while in use the parts may be maintained 
at comparatively low cost. By the interposition 
Of the electro-magnetic slip couplings in the 
transmission mechanism I am enabled to utilize 
the maximum horsepower developed by the en 
gine, thus increasing the eficiency of the loco 
notive Over the usual type of Diesel electric loco 
motive, and the locomotive can perform more 
Work with less cost for maintenance. 
The interconnecting gears and pinions of the 

transmission mechanism between the electro 
magnetic Slip couplings, or torque transmitters, 
and the driving units of the locomotive are con 
stantly in mesh, and the transmission of power 
to the driving units on the rails is accomplished 
by Smooth, continuous, and uniform operation of 
the gearing. The presence of the group of elec 
tro-magnetic slip couplings or torque transmit 
ters incorporated in the power transmission 
mechanism permits varying speeds of the engine 
or locomotive when required without changing 
or disconnecting the load of the trailing cars 
from the prime mover of the locomotive, and the 
utilization of these induction slip couplings re 
lieves the engine of undue shocks, strains, and 
Vibrations in starting, accelerating, pulling, de 
celerating and stopping. 
To further relieve the power transmission of 

Strains and stresses when the locomotive is run 
ning, as at fail capacity, and especially to facili 
tate assembling and disassembling or disman 
tling of the spaced driving units on the rails, 
Various flexible joints of mechanical construc 
tion are interposed between adjoining rotating 
partS, Which flexible mechanical joints also ab 
SOrb angularity and any possible relatively minor 
misalignment of parts, to insure uniform and 
Smooth transinission of power to the traction 
units or drive Wheels of the locomotive. 
The operation of the locomotive is accom 

plished through the selective electro-magnetic 
slip couplings or torque transmitters, which are 
under electro control of the engineer, so that the 
Operation of a Selected coupling, when energized 
and effective, becomes stabilized by a supply of 
Variable electrical energy, or excitation currents, 
from the generator, depending upon the load the 
locomotive is hauling or pulling. 
Warious other meritorious features are incor 

porated in the construction of the locomotive to 
enhance its efficiency in operation, as for in 
Stance the Ventilation of the locomotive and es 
pecially the slip couplings, to prevent excess 
heating of complementary rotating parts and 
appliances, as will hereinafter be more fully set 
forth. 
The in Vention resides in certain novel combi 

nations and arrangements of parts in an electro 
mechanical locomotive having a prime mover and 
its electric energizing generator, and spaced 
driving units, together with intermediate fiexible 
power-transmission mechanism including a ro 
tary drive shaft receiving power from the prime 
noVer; a group of electro-Inagnetic slip couplings 
of the induction type selectively excited with di 
rect current from the generator inter-connecting 
the drive shaft With a propulsion shaft that trans 
mits power to the driving wheel units; and other 
features, as will be more fully pointed out and 
claimed. 
In the accompanying drawings I have illus 

trated one complete example of the physical em 
bodiment of my invention, wherein the parts are 
combined and arranged according to one mode. 
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4. 
I have thus far devised for the practical applica 
tion of the principles of my invention; but it will 
be understood that changes, alterations, and 
modifications may be made in these exemplifying 
structures, within the Scope of my appended 
claims, without departing from the principles of 
my invention. 
Figure 1 is a view in Side elevation of a loco 

motive embodying my invention, disclosing by 
dotted lines the arrangement of a two-cycle Or 
Diesel engine as the prime mover with an electric 
energizing generator and an air compressor at 
the rear of the engine, together With Several elec 
tro-magnetic slip couplings or torque transmit 
ters of the induction type connecting the engine 
to the various ratios of Speed-gearing for trans 
mission of power through the longitudinally ex 
tending propulsion shaft and spaced driving units 
to the driving Wheels of the locomotive. 

Figure 2 is a front elevation of the locomotive 
shown in Figure 1. 

Figure 3 is an enlarged detail sectional view 
at the bearing hub of one of the overrunning 
clutches or free wheeling units of the transmis 
sion gearing mounted on the longitudinally ex 
tending horizontal, propulsion shaft of the loco 
motive. 

Figure 4 is a half section view transversely of 
the propulsion shaft, looking in the direction of 
the arrow at line 4-4 of Figure 3. 

Figure 5 is an enlarged vertical longitudinal 
Sectional view at the front portion of the loco 
motive, showing the mechanism for the torque 
transmission of power to the foremost driving 
unit of the locomotive. 

Figure 6 is a transverse Vertical Sectional view 
through the locomotive showing one of the driv 
ing units, together with the Ventilation and radi 
ation systems of the engine, and indicating the 
relation of the power transmission mechanism. 

Figure 7 is a Sectional View With parts in ele 
Vation illustrating the rigidly connected hubs 
between the impeller or driving members of the 
electro-magnetic slip couplings, and the trans 
mission gearing therefrom to the propulsion 
shaft. 

Figure 8 is a conventional detail view, in sec 
tion, showing one of the electro-magnetic coup 
lings with the impeller or rotating field mounted 
to revolve with the drive shaft and engine shaft, 
and also showing one of the Squirrel cage arma 
tures or rotors complementary to the impeller or 
driving member of the coupling. 

Figure 9 is a conventionalized schematic view 
of the transmission mechanism fron the engine 
and drive shaft to the propulsion Shaft including 
a pneumatic friction clutch for the reverse drive, 
together with a simplified layout of electric cir 
cuits from the rheostat in the engineer's station 
to the several slip couplings to control the torque 
transmitted through the air gap of a selected 
coupling. 

Figure 10 is a detail View showing the drive 
shaft, propulsion shaft, and reverse shaft in sec 
tion, and illustrating the arrangement of the 
gearing of the reverse mechanism. 

Figure 11 is a detail view illustrating the low 
Speed gearing between the drive shaft and the 
propulsion shaft. 

Figure 12 is a similar view illustrating the high 
Speed gearing on the drive shaft and propulsion 
shaft. 

Figure 13 is a view showing a modified arrange 
ment of two tandem locomotives, the leading 
locomotive being the same as the single locomo 
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tive illustrated in Figure 1, and the rear locomo 
tive traveling backward having a reversible en 
gine in lieu of a reversing unit in the power 
transmission mechanism in order that the loco 
motives may be coupled back to back with a flexi 
ble vestibule therebetween, both locomotives be 
ing under multiple electrical control from a single 
station in either locomotive, but preferably in the 
cab of the leading locomotive, depending upon the 
direction of travel of the double-header. 

Figure 14 is a conventionalized Schematic view 
of the power transmission mechanism of the rear 
locomotive in Figure 13, from the reversible en 
gine and its reversible drive shaft to the pro 
pulsion shaft (Omitting the reversing friction 
clutch mechanism of Figure 9) together With a 
Simplified layout of electric circuits from the 
rheostat in the engineer's station to the high 
Speed and low Speed slip CouplingS respectively, 
to control the torque transmitted through the 
air gap of a Selected coupling, and also indicating 
automatically coupled electric contacts between 
the two locomotives of Figure 13. 

In the assembly view Figure 1. I have shown 
a paSSenger type railroad locomotive for main 
line use having a streamlined housing f, side 
doors 2 and 3, Windows 4, and forward louvres or 
went openings 5, and in dotted lines at 6 heating 
appliances are indicated at the rear of the loco 
notive for use in furnishing steam-heat for the 
cars of a passenger train. In this exemplifying 
figure of the drawings the locomotive is equipped 
with a front swiveled bogie or pilot truck 7; four 
driving units of which each unit includes a pair 
of traction wheels or drive wheels as 8 and 8 
journaled with their axles 9 in pockets of the 
main frame O of the locomotive; and equalized 
SpringS f (Fig. 6) are shown together with a rear 
two-wheel pony truck 2. 
The Weight of the locomotive is thus supported 

to insure stability, and the power is uniformly 
distributed to the several driving units, on the 
railroad tracks. The main frame O is preferably 
a single unitary casting which is fashioned with 
heavy Channels, angles, and plates, and the lon 
gitudinally extending side sills of the locomotive 
frame are arranged with pockets that permit the 
axle and journal assemblies of the driving units 
to be dropped or removed from beneath the loco 
motive when replacements or repairs are neces 
Sary. At the front of the main frame, in Figure 
5, within the housing, an adjustable coupler 3 is 
Supported and which may be projected through 
a front opening in the housing for use when the 
Slide doors 4 are opened for that purpose, and a 
Standard type of coupler at the rear of the loco 
motive is indicated at t5. In Figure 5, at 6, a 
chair or Seat is indicated for the engineer or en 
gineman, and the electric control cabinet T con 
veniently located for the engineer contains the 
necessary electric appliances, as a rheostat, for 
introducing various resistances to the respective 
Operating or exciting circuits of the electro-mag 
netic slip couplings or torque transmitters of Fig 
lure 9. The rheostat, as indicated, includes a se 
ries of resistances, four or more, arranged to 
regulate current for each coupling-circuit, to 
Start, and to increase to the full speed allowed, 
under control of the lever 8, and the lever is ad 
justable for full resistance to start increasing 
Speed. The lever is further adjustable so that no 
resistance is encountered in the rheostat and a 
Selected circuit When the locomotive is under full 
load or Speed. 
By dotted lines in Figure 1 the prime mover of 
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6 
the power plant is indicated at D, as a two-cycle 
internal combustion engine of suitable capacity, 
and at the rear of the engine are indicated an ex 
citing electric generator G, and an air compressor 
C, both appliances being operated, under Suitable 
Controls at the engineer's station, from the shaft 
of the engine D, 

In the conventionalized schematic layout of 
Figure 9 the generator G is indicated, and the 
electric control station in the engineer's cab, as 
at , contains the electric switches, rheostat, 
and other instruments of control. The electric 
Control Sections of the rheostat are indicated 
by the letters N, L, H, and R, to designate respec 
tively the neutral position of the lever 8, low 
speed, high speed, and reverse speed. For con 
venience in understanding the invention these 
same letters are employed throughout the draw 
ings, generally, to indicate rotating or mechanical 
parts of the transmission included in the selected 
loW Speed, high Speed, and reverse speed of the lo 
comotive. The letters L, H, and R, are also uti 
lized to indicate, as a whole, the three electro 
magnetic couplings or torque transmitters re 

is ceiving power from the engine, and through the 
three electric circuits receiving direct current 
from the generator. 

In Figure 9 an air valve 9, receiving air under 
preSSure from the compressor C of the air brake 
System, is also indicated, to provide fiuid pressure 
to actuate an air operated or pneumatic friction 
clutch, which is embodied in the reversing mech 
anism of the power transmission means. This 
pneumatically operated friction clutch is released 

; While the forward speeds are effective or in op 
eration, and it becomes effective to transmit 
torque While the reverse speed is being utilized. 

In Figures 1 and 5 it will be seen that the en 
gine D is mounted directly and rigidly upon the 
horizontal deck or floor of the locomotive, which 
is built upon the main frame O of the locomo 
tive, and in Figure 6 a fuel tank is combined with 
the main frame so that the top of the tank or 
reservoir forms the floor or deck, and the res 
ervoir may be replenished, as required, through 
Suitable filling connections, exterior of the hous 
ling. 

In the transverse sectional view of Figure 6 the 
heated Water coolant from the engine D is cir 
culated through heat-exchange appliances in 
cluding side radiators 2 along the deck or floor, 
and also through upper radiator sections 22 and 
intermediate Sections 23. These built-in radia 
tor Sections disposed in horizontal planes are con 
nected With complementary vertically disposed 
Water-Sections or radiator sections to form rec 
tangular heat-exchange structures which com 
municate With the Water circulating system of the 
engine D, and these structures are arranged at 
the two air-intake openings in the opposite side 
Walls of the locomotive housing and protected 
from the exterior by reticulated screens or 
grids 24. 
A Ventilating fan 25 is located in position to 

impel air currents upwardly through a roof vent 
Opening 26, and an electric motor 27 driven from 
the generator G is mounted in the top wall of an 
arched interior housing 28 that forms duplex air 
fiues 28a, and 28b. These enclosed air flues are 
Open at their outer sides to the atmosphere while 
their upper ends merge with the vent opening 26, 
and they afford ample space within the locomo 
tive housing for passage of attendants. The two 
Series of side louvres 5, 5, in Figure 1 provide for 
passage of air currents from the louvres at the 
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front end of the housing in Figure 2, through the 
oil-cooling apparatus, and thence through the 
front interior portion of the locomotive. 
In Figure 5 the transmission of power from the 

engine D, through its shaft 29 and flexible shaft 
collaplingS 3) is shown, to the drive shaft 3. Which 
forms a front extension of the engine shaft; and 
from this drive shaft power is transmitted, aS 
Will be described, to the Several driving units of 
the locomotive. The drive shaft is journaled in 
bearings B in a gear box 32, and this letter is also 
employed to indicate other anti-friction bearings, 
including thrust bearings; while the number 3 
is also used to indicate mechanically flexible 
joints between adjoining shaft sections, and driv 
ing units. 
The gear box 33, which is embodied in the main 

frame is of the locomotive, is fashioned with 
COrapartinents for the Various rotary parts of the 
power transmission mechanism, and it is made 
up in sections that are bolted together to form a 
closed structure having interior reinforcing ribs 
or WebS fashioned with portS or openings 33 for 
circulation of lubricating oil. In this manner the 
interneshed gears and pinions of the change 
Speed naechainism are sealed Within communicat 
ing comp3.rinents of the gear box 32 to rotate in 
an oil bath, the oil being constantly circulated 
While the engine is running. 
To provide the two forward speeds, as well as : 

the reverse travel of the locomotive, the drive 
shaft 3 transmits power to the Several rotating 
parts indicated as L., Ei, and R, including the 
three electro-imagnetic slip couplings or torque 
transmitters, and the generator G supplies the 
preferably direct current for selectively energiz 
iing of exciting these slip couplings, of Which cou 
plings the Outer member or impeller is mechani 
cally revolved Without rechanical contact With 
the enclosed rotatable driven member of the cou 
pling. The required full torque may thus be in 
duced and coinstantly transmitted through the 
COlipling, regardless of Speed, and torsional 
strains, shocks, or vibrations are eliminated for 
the reason that they cannot pass through the air 
gap froin the impeller or driving member to the 
rotoi" or driven member of the torque transmitter 
or coupling. 
AS best seen in Figures 7 and 8 the drive shaft 

3 is provided With a rigid head 34 keyed thereon, 
and the in peller or driving members of the cou 
plingS formed by the rotating fields of the three 
electro-magnetic transmission devices L, H, and 
R, are rigid With the head and also with the 
drive shaft 3s. These three induction couplings 
il, Ei, and R, are of Substantially identical con 
Stiuction, although the special dimensions of parts 
are varied, and the couplings are mounted in 
Spaced but compact relation in an open frame 
35 located forward of the closed oil-proof gear 
box 32. In each coupling magnetic flux is pro 
duced in the Outer driving member which reacts 
On the inner driven member to produce the torque 
that tends to hold the rotating speeds of the two 
members together, at the same revolutions per 
Iilinute. 
In its mechanical structure each impeller in 

cludes an outer cylindrical shell 36, and two cir 
cular Side plates 37 and 38 bolted to the shell 
at Opposite sides thereof, and the side plate 37 
is fashioned With a central annular hub 39. The 
drive head 35 is bolted to the plate 37 of the L 
coupling; the Side plate 33 of the L coupling is 
rigidly united by a flanged joint sleeve 40 to the 
plate 3 of the R coupling; and the side plate 
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8 
38 of the R coupling is united by another sleeve 
joint 4 with the side plate 37 of the H coupling. 
The drive shaft 3, shown as broken away at its 
ends in Figure 7, is journaled in bearings B at the 
front of the frame 35 and in thrust bearings B 
at the rear of the gear box 32, and the two cylin 
drical, flanged, joint-sleeves 40 and 4 are also 
mounted in bearings B of the frame 35. 
The side plates of the impellers or driving mem 

bers are bolted to their respective shells, and the 
fianged joint-sleeves 4 0 and ii are bolted rigidly 
through attaching flanges to the adjoining plates 
of the impellers. 
The armatures, which form the inner rotors 

or driven members of the three induction COL 
plings L, H, and R, each includes a Spider frame 
$2 having usual arms or spokes of the Squirrel 
cage type, and a central hub 43 mounted by anti 
friction bearings B on the hub 39 of its comple 
mentary enclosing impeller or driving member. 
These hugs 43 of the rotors are each mounted on 
and keyed to the forward ends of three tubular 
driven shafts 44, 45, and 46, concentrically 
arranged and loose on the drive shaft 3. 
These tubular driven shafts are of Varying 

length, their forward ends terminating within the 
couplings, and their rear ends terminating within 
the gear box 32 where bearings B are provided 
for them. As best shown in Figure 7 the longest, 
low speed driven shaft 4 has keyed thereon a 
low speed gear l; the reverse, intermediate tu 
budar driven shaft, 35 has a reverse gear 48 keyed 
on its enlarged rear end within the box 32; and 
the short, outer, tubular driven shaft 46 has a 

5 high speed gear 49 keyed on its enlarged rear 
end; the three driven gears being enclosed Within 
the gear box 32. 

Each impeller or driving member of a Coupling 
is revolved mechanically by power from the drive 
shaft 3 to produce a revolving or rotating field, 
and this driving member is equipped with proper 
electrical devices including salient polyphase poles 

3, of the rotating field type, and mounted at the 
inner periphery of the outer cylindrical shell 36, 
between side plates 3 and 38, as by screws or 
bolts 54, or in other suitable manner, and these 
COI'eS and larinated coils are Connected by the 
conductor wires 5 cl. to the commutator itings 32 
carried by the impeller, and mounted as here 
shown at the right or front side of each of the 
Several in pellers. 
The complementary stationary brushes indi 

cated at 53 are supported in holders 54, and the 
direct current from the generator G is supplied 
through the two-wire circuits L, R, and H, in 
Figures 7 and 9, to the brush of a selected coul 
pling for energizing or exciting the field and pro 
ducing the magnetic torque between the two 
Ineliabers of a selected coupling. 
The Spiders or Squirrel cage rotors 42 supported 

On their concentric tubular driven shafts 44, 45, 
aid 46 and journaled to revolve with relation to 
the drive shaft 3i, are fashioned with circumfer 
entially Spaced arcuate rim-sections 55 upon 
Which are rigidly mounted the magnetic coils or 
poles 56, Suitable fastening means, as screws or 
bolts 5, being employed in mounting the poles. 
Each rotor is mounted to rotate within an in 
peller, the proper clearance or air-gap between 
the driving member and the driven member be 
ing provided to induce fow of magnetic flux when 
the poles of a Selected impeller are energized to 
effect the torque between the driving and driven 
member, of the selected coupling. 

It will be apparent that the three electro 
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magnetic couplings are independent of one an 
other in receiving energizing electric current from 
the generator, and in performing their functions 
as torque transmitters. The operating speeds of 
the couplings as shown are the same for all full 
speeds, but the speeds may be varied by the con 
troller regulating the induction current as de 
sired. The number of poles employed in the re 
Spective couplings are the same, and each cou 
pling is designed to render maximum electrical 
performance to set up the necessary torque be 
tween an in peller and its rotor when the Coll 
pling is energized with current from the gener 
ator G. While the capacity of the couplings is 
the same they may vary in use, and the electrical 
energy Supplied to each coupling when its in 
peller is energized from the generator is of ample 
capacity to produce the maximum torque aS 
transmitted by the engine for inducing the Se 
lected rotor of the selected coupling to revolve 
With its complementary impeller, and at the de 
sired Speed. 

In Figure 9 the electric control lever 8 co 
Operates With a selected one of the three adjust 
able resistance segments H, L, and R, of the rheo 
stat contained in the control cabinet , and indi 
cated in Figure 5 as within easy reach of the engi 
neer occupying the seat 6. 
Under control of the lever 8 the L coupling 

may be operated for first or low forward speed 
Within a range up to an approximate maximum 
locomotive Speed of fifty miles per hour; while 
the locomotive may attain a high speed forward 
ranging between fifty to one hundred miles per 
hour when the H coupling, under control of the 
lever 8 becomes effective. Under control of the 
lever 8 and through the adjustable resistance 
of the rheostat the effective capacity of an oper 
ating coupling may be increased or decreased 
lesulting in an acceleration or in a deceleration 
of the locomotive speed, as power is transmitted 
through a Selected driven shaft and the trans 
mission gearing (to be described) to the rotary 
mechanical driving units of the locomotive by 
Way of the propulsion shaft. In changing from 
first to low Speed to second or high speed of the 
OCOIOtive, the transmission gearing will take 
the load. Only when the first speed has reached 
its maximum, and then the second or high speed 
may continue to accelerate up to the maximum 
high Speed of the locomotive; or an intermediate 
Speed of the locomotive may be achieved within 
the range of either the low speed limits or of 
the high Speed limits of the locomotive through 
the use of the adjustable rheostat in the elec 
trical equipment. 
By shifting the lever 8 from first speed L to 

Second Speed H forward the effectiveness of the 
I coupling is of course cut off as the H coupling 
nOW becomes effective; and vice versa, the H cou 
pling becomes ineffective when the lever 8 is 
Shifted to first or L. position to energize and 
operate the L coupling. 
To reverse the transmission of power through 

the driving units and reverse the direction of 
novement of the locomotive with a speed range 
up to approximately thirty miles per hour, the 
lever 8 is shifted from neutral position N, or 
from either the H position or the L position, to 
the R position, thus rendering effective the R. 
coupling. 

If the application of power or torque is shifted 
from the L coupling to the R coupling, under con. 
trol of lever 8, it will be seen that the forward 
Speed of the locomotive is decelerated as the 
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torque of the slip coupling R, tends to act as a 
brake in the transmission mechanism, and, if 
desirable, the forwardly moving locomotive may 
thus be controlled, brought to a Stop, Or operated 
in reverse direction, as required. Or, When the 
locomotive is descending a grade, either the 
coupling or the H coupling may be cut out and 
the R coupling then energized, thus controlling 
the speed of the locomotive through the torque 
of the reversing coupling R. Without either partial 
Or full recourse to use of the air brake System of 
the locomotive, or the air brake Systern of the 
train that is being hauled by the locomotive. 
In other instances, the action of the reversing 

coupling. R may be combined with the action of 
the air brake System of the locomotive, or the air 
brake System of the train of cars being hauled 
by the locomotive. W 

Normally, in transmitting power from the drive 
shaft 3 to the three tubular driven shafts, the 
power is transmitted from the energized impeller 
of a selected coupling to its enclosed rotor or 
armature with a difference in Speed, which differ 
ence varies as the energizing current Varies under 
control movement of the rheostat lever 8. The 
mechanically revolved multi-impeller is con 
Stantly rotating With the engine shaft 9 and its 
drive shaft 3 while the engine is running. 
When a selected impeller is electrically energized 
and its enclosed complementary rotor is thereby 
magnetized or activated, the rotor is gradually 
brought up to Speed by flow of magnetic flux be 
tWeen the impeller and its rotor, and as the rotor 
thus comes up to speed, although the relative 
rotary motion between the impeller and the rotor 
decreases, the Speeds of the driving and driven 
members do not synchronize, and there is a slip 
between the two members of approximately three 
to five per cent at full speed. 
In order to assure a smooth start and pick-up 

in Speed of the locomotive, the voltage or direct 
current from the generator G is reduced prefer 
ably by the use of the inserted arcuate contacts 
for the resistances indicated in the rheostat of 
Figure 9. - . . . 

In Figure 5 it will be seen that rotary motion is 
transmitted from the drive shaft 3i through the 
couplings L, R, and H, and their respective driven 
shafts 44, 45, and 46, thence through the spur 
gears 47, 48, and 49, with different ratios, and 
intermediate gears to the propulsion shaft 53 
that is horizontally disposed below the engine and 
drive shafts, with its forward end journaled in 
bearings in the gear box 32, and its rear portion 
also journaled in bearings B in the main frame 
O of the locomotive. 
In Figures 5 and 6 it will be seen that the low 

Speed gear 47 meshes with a complementary gear 
59 on the propulsion shaft 58, and the high speed 
gear 49 meshes with the smaller gear 60 on the 
propulsion shaft 58. These two gears 59 and 60 
run loosely in one direction on the propulsion 
shaft, and an overrunning clutch is provided 
for each gear so that they each revolve the pro 
pulsion shaft for forward drive, but only one of 
them will run freely when the L or H gearing 
is employed. 

In the enlarged Figs. 3 and 4 one of these dupli 
cate clutches is shown with a bearing bushing 
6 keyed on the propulsion shaft, and an annular 
Series of can rollers 62 surrounds the bushing 
with the rollers retained in cam grooves 63 in the 
bore of the hub of the spur gear. 
In FigS. 5 and 9 a spur gear 64 is keyed on the 

propulsion shaft 58; and reverse drive of the 
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locomotive is transmitted froin the reverse gear 
48 of a tubular drive shaft, through a reversing 
unit to this gear 64. The reversing unit is indi 
cated as a whole by the letter R, in Figures 9 and 
10, and it is mounted in a casing 65 fortning 
one of the conpartments of the box 32. This unit 
includes spaced gears 6:6 and 6 which respec 
tively mesh with gears 64 on the propulsion shaft 
and 48 on the driven tubular shaft of the reverse 
drive. Gear 66 is loosely mounted on the re 
versing shaft 68, and gear 67 is keyed on the 
reverse shaft. The loose gear 66 is rigidly bolted 
to a multi-disk friction clutch-casing 69 so that 
the gear 66 and its attached citch 69 are nor 
inally loosely journaled on the reverse shaft. 
clutch and its gear are pneumatically operated 
to engage with and rotate with the reverse shaft, 
under control of the electric control lever 8 
through the use of a shunt circuit connected 
With the reverse R circuit, and a solenoid or elec 
tric motor 70 opens the air valve in an air 
pipe 72 when the lever 8 is turned to R, posi 
tion in Figure 9. The air pipe is connected with 
the air brake System of the locomotive, or to the 
compressor C in Figure 1 at the rear of the engine 
D. The air pipe 2 is connected with an air 
chamber at the left end of the clutch unit and 
this chamber communicates With the interior of 
the clutch through air-ducts in the reverse shaft, 
to supply air under pressure to cause engage 
ment of the clutch and thus render operative the 
reversing mechanism. This reversing unit also 
renders the R. lotor inactive when the L or the H. 
forward Speeds are in use. 
The four mechanical driving units in Figure 1. 

each receives power from the propulsion shaft 
58, and as each driving unit is similar in con 
struction and operation a description of one unit, 
will suffice for the four units. As best seen in 
Figures 5 and 6 each driving unit includes a bevel 
drive gear 3 on the propulsion shaft, which gear 
meshes with a complementary pinion 24 on a 
transversely extending jackshaft 75 journaled in 
bearings in the gear box 76, which is rigidly fixed 
with the main frame O of the locomotive. A 
Spur gear TT on the jackshaft meshes with the 
gear 8 that is keyed on a tubular axle T9 that 
Surrounds the Solid axle 9 on which the two trac 
tion. Wheels or drive wheels 8 and 8' are rigidly 
mounted. 
The power wheel 8 of the pair of traction 

wheels of each driving init is connected with 
the tubular driving axle 79 by a flexible joint 
that includes a drive hub 83 rigidly mounted on 
one end of the tubular axle opposite the gear 3, 
which hub is fashioned with two diametrically 
arranged radial bearing lugs 8 having seats for 
Solid cylindrical joint pins 82. As here shown 
four of these pivot pins are mounted in an open 
center annular plate or fiat ring 83 which is 
fashioned with four pairs of opposed sockets to 
receive the ends of the pivot pins, and these pins 
bridge the Space across complementary holes 84 
in the flat driving ring or plate. 
The power wheel 8 of each driving unit is 

fashioned with two diametrically arranged in 
tegral bearing lugs 85 having semicircular seats 
for two of the pins, and cap plates are bolted to 
these lugs to insure stable and substantial joints 
between the annular bearing plate and the power 
Wheel. In connection with the Springs of the 
journal boxes, the flexible joints between sections 
of the propulsion shaft, the oversize driving tubul 
lar axle that surrounds the Solid axle 9, and the 
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the power wheel 8, all provide for anci & Scio 
relative angular movement, Cf parts when ig 
locomotive is operating full power at any speed 
on the rails, as well as When passig over ifiegi 
larities in the railroad track that night, cause 
Vertical movement of these parts. 
The tranSinission gearing within the cased 

gear boxes 32 and its reverse gear coin partinent, 
65 run in an oil bath Supplied from the reservoir 
86 at the front of the locomotive, and the oil 
pump 8 in the reservoir supplies the lubricant 
through pipe 88. The oil circulates through the 
various compartinents and ports 32' in tic in 
terior of the boxes, and the circulating oil is re 
turned through pipe 89, which continuinicates 
with the botton portion of the gear box, by ithe 
Suction side of another pump 3 which Sorges the 
oil through pipe 9 into a radiator $2, fron 
whence it is discharged into the tank or 'eser 
voir 86. These two pumps 3; and 98, and 3:so a 
rotary fan $3, are operated by power taken off 
the forward end of the drive shaft, 3i, 32nd the 
three appliances operate When the engine is 
running. 
In addition to Supplying a circulating libii 

cant for the transinission gears, the circulating 
cil transfers heat from the gears and boxe3, and 
the fan and radiator assist in cooling the oil 
thereby enhancing the cooling and ventilating 
Systems of the engine in eliminating eXC9SS heat 
fron within the interior of the iocorinotive hous 
iing. Excess heating of the electro-m2g:letic 
couplings is thus materially reduced by the low 
ered temperature of the interior of the locomo 
tive, due to the cooling of the engine aid geaiig, 
and also to the use of the fan 93 which callSeS 
air currents that wentilate the couplings. 
Air currents are also created by the l’otary 

movements of the multi-impeller and the roto: 
of an energized coupling which aid in Cai'iyig 
cff heat produced in the selected, effective, cou 
pling. Thus the tendency toward exceSS ille 3,tin: 
of the parts of a selected couping, due i) slip, 
when operating with the overrunning clutches 
in the forward direction in the low and high 
speeds, and the friction clutch in reverse direc 
tion, is reduced to a point where the efficiency of 
the selected energized coupling is maintained at 
its maximum. Due to the constant rotatic; of 
the multi-impeller unit, While the engine is run 
ning, and the use of the open slotted, Supporting 
frame in which the couplings are journaled, the 
three couplings are ventilated before the Selected 
coupling is energized, and after the selected cou 
pling is energized and effective this venting 3,0tion 
of the three-impeller unit continues. 

In starting the locomotive When the -cClu 
pling of the rotating impeller unit is energized, 
the slip is high, and the load requires a great 
acceleration torque for starting and pick-lip, the 
impeller unit is already operating in the naillie 
of a forced draft to vent the L coupling and the 
Spaces adjacent thereto. 
Thus during the starting and accelerating 

periods while the slip is high the energized vali 
able speed coupling accelerates the load quickly 
and the rotating multi-impeller unit dissipates 
the created heat as the required torque is de 
veloped in the selected energized coupling. Due 
to this prevention of excess heating in the Slip 
couplings they are maintained in condition to 
perform their functions with great efficiency, as 
high as ninety-five to ninety-eight per cent; 
While on the other hand the efficiency of electric 

flexible joints between the tubular drive axle and 75 generators with required traction motors, and 
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other necessary equipment now in use attains 
only from sixty to seventy per cent in efficiency, 
and on hard, Slow hauls of the generator-motor 
type of electric locomotive this efficiency is rap 
idly and materially reduced, due to the excess 
heat generated. The heat thus created in the 
generator-motor type of locomotive must be dis 
sipated in the interest of efficiency and for this 
purpose valuable power is required and con 
Sumed, as for instance in operating venting fans, 
thereby decreasing the power that should be 
applied to the driving units of the locomotive. 
As is well known in the operation of locomo 

tives equipped with traction or driving units 
equipped with electric motors, especially when 
ascending steep grades and when hauling Ol' 
pulling heavy loads, the speed of the drive wheels 
of the locomotive decreases in revolutions per 
minute, and the notor-temperature rise thereby 
increases to the point that limits the capacity of 
the locomotive. The excessive heat thus quickly 
generated frequently burns out the motor, and 
induces rapid deterioration of other parts of the 
electrical equipment of the locomotive. 

In the absence of electric motors, and by the 
use of the electromagnetic torque couplings in 
the electromechanical locomotive of the type 
herein described, these noted objectionable con 
ditions are eliminated. 
While I have illustrated a conventional two 

cycle internal combusion engine in the drawings 
and omitted the details of construction and oper 
ation of the engine, I preferably employ an up 
right engine of the reciprocating type, and for 
enhanced maneuverability of the locomotive thus 
equipped the engine may be of the reversible 
type. 
For main line service a locomotive of this illus 

trated type is required to possess a capacity of 
not less than two thousand to three thousand 
horse power. Under present demands in the 
main line service of railways a capacity of six 
thousand horse power, or more, is frequently 
neceSSary. 
To meet such demands two locomotives are 

coupled together, as at 5' in Figure 13, So that 
they may travel in either direction. For con 
venience the locomotives are indicated by the 
arrow as traveling toward the right, and the rear 
locomotive will be coupled to a train of cars at 
5. The use of the two flexible Westibules inter 
posed between the back-to-back locomotives pro 
vides passageway for the crews, and communica 
tion for other purposes, as for instance installa 
tion of the automatically coupled contacts be 
tween the electrical Systems of the two loco 
notives, and also between three Or more loco 
motive units when coupled together. 
The rear locomotive, which is shown as travel 

ing backward, is provided with a reversible prime 
mover or Diesel type engine D', and, while this 
engine D'' and its drive shaft 29' are operating 
in reverse, the drive shaft 29' of course is turn 
ing in the same direction as the drive shaft 29, 
and the power transmitted from both drive shafts 
operates both propulsion shafts 58 and 58' and 
both locomotives in the same direction. 
Inasmuch as the engine D'' is reversible, the 

reversing unit R and its accessories in the lead 
ing locomotive are dispensed with in the equip 
ment of the rear locomotive. 
In the electrical equipment of both the loco 

motives, the generators G and G' are reversible, 
and the generator G' is operating with the same 
rotary movement and generating the same elec 
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14 
trical currents as that of the generator G of 
the leading locomotive. These two generators 
may be coupled together as indicated in Figure 
14, or they may be operated separately, it being 
understood that provision is made for reversing 
the generators, so that generator G' may operate 
in reverse While the two locomotives are coupled 
in Figure 13. 

Both locomotives are operable under single 
control, when detached, the leading locomotive 
by lever 8 and rheostat f ; and the rear loco 
motive by its lever 8' and rheostat, ' in con 
nection with the low speed coupling L, and the 
high speed coupling H. When coupled in tan 
dem relation both locomotives are under multiple 
electrical control from the engineer's station in 
either locomotive depending upon which is the 
leading locomotive. 

In Figure 14 the low speed electromagnetic 
slip coupling or torque coupling L, and the high 
Speed coupling H are shown, and the outer or 
impelling members of these couplings are nine 
chanically revolving as a unit from the driving 
shaft 29'. A selected coupling is energized by 
current from the generator G' under control of 
the lever f3, or under multiple control from 
either lever 8 or 8' depending upon which loco 
motive is leading. 
Through the instrumentality of the tubular 

Concentric driven shafts and their gears the pro 
pulsion shaft 58' is rotated; gears 47' and 59' 
for low speed, and gears 49' and 60' for high 
Speed, transmitting power from the tubular drive 
shafts to the propulsion shaft. 
If and When a third locomotive unit is coupled 

between the two locomotives, the intermediate 
unit is usually equipped with a vestibule at each 
of its opposite ends, to maintain continuity in 
the Streamlining effect as well as for passageway 
between adjoining locomotives, for multiple con 
necting Systems, and other purposes, and all of 
the locomotive units are under multiple control 
from the leading locomotive, i. e. either one of 
the outer locomotive units. Under such arrange. 
ments it will be apparent that the use of a turn. 
table, or other means for turning around a loco 
motive, or for turning a number of coupled loco 
motive units, is dispensed with. 
Warious other changes, modifications, and al 

terations may be made in the installations of 
my invention, for instance, for light work, or for 
speeds lower than approximately fifty to sixty 
miles per hour, the various high speed acces 
Sories designated as H, including the electromag 
netic Slip coupling and its electric controls may 
be dispensed with in order to simplify construc 
tion and to reduce the cost of manufacture and 
maintenance in operating rail-cars, buses, and 
Similar vehicles. 

Having thus fully described my invention, what 
I claim as new and desire to secure by Letters 
Patent is: 

1. In an electromechanical coupling unit for 
transmitting power and including a plurality of 
Spaced impellers, the combination with a drive 
Shaft having a driving head rigid with one of 
the impellers and detachable joints rigidly unit 
ing adjoining impellers, a plurality of driven tu 
bular shafts concentric with the drive shaft, a 
rotor rigid With each driven shaft, and selective 
electrical means for energizing a selected cou 
pling. 

2. In an electromechanical power transmitting 
mechanism including a central drive shaft and 
concentric tubular driven shafts, the combina 
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tion of a plurality of laterally spaced impellers, a 
drive-head rigid with the drive shaft and bolted 
to an end impeller, flanged joint-sleeves between 
and bolted to adjoining impellers, a complemen 
tary rotor rigid with each driven shaft, and elec 
trical control means for energizing a selected in 
peller. 

3. In an electromechanical power transmitting 
mechanism including a central drive shaft and 
concentric tubular driven shafts, the combination 
of a plurality of spaced impellers, a flanged drive 
head on the drive shaft, an end impeller. bolted 
to said head, said impellers including a cylindrical 
shell and open side plates, joint-sleeves between 
adjoining impellers forming hubs on a tubular 
driven shaft, said sleeves having attaching 
flanges bolted to adjoining side plates, a com 
plementary rotor rigid with each driven shaft, 
and electrical control means for energizing a 
Selected impeller. 

4. In an electromechanical power transmitting 
mechanism including a supporting frame, a cen 
tral drive Shaft journaled in the frame and con 
Centric tubular driven Shafts journaled on the 
drive shaft, an end head on the drive shaft and 
an end impeller detachably united with said head, 
a plurality of spaced impellers, detachable hubs 
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uniting adjoining impellers and mounted on the 
tubular shafts, bearings mounted in the frame 
and supporting said hubs, a complementary rotor 
rigid with each driven shaft, and electrical Con 
trol means for energizing the impeller's selectively. 

FRANK. B. YINGLING. 
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