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UNITED STATES PATENT of FICE 
John A. McGrew, Albany, N.Y. 

Original application May 16, 1935, Serial No. 
2,855, now Patent No. 2,078.262, dated April 
27, 1937. Divided and this application De 
cember 4, 1936, Serial No. 114,240 

5 Claims. (C. 4-576) 
The present invention relates to propulsion 

units and particularly to propulsion units of the 
Steam energized type and adapted for use on rail 
roads for the propulsion of railroad rolling stock. 
In my Copending application, Serial No. 21,855, 

filed May 16, 1935, which has now matured as 
Patent No. 2,078,262, granted April 27, 1937, of 
which the present application is a division, is dis 
closed and claimed a locomotive comprising a plu 
rality of relatively small compact individual pro 
pulsion units, each such unit being associated 
With a single driven axle. The arrangement is 
Such that steam may be supplied to one, or a plu 
rality, or all of these units depending upon the 
loads imposed upon the locomotive and the speed 
at which it is to be driven. Each unit embodies 
a steam actuated motor of reversible type and 
means for Operatively connecting the motor to, 
and disconnecting it from, the associated axle, it 
being desired that one or more of the notors be 
disconnected from the axles with which they are 
asSociated when not supplied with steam, thereby 
greatly decreasing frictional losses during the op 
eration of the locomotive and minimizing wear of 
the Several individual propulsion units. The pres 
ent invention contemplates particularly details of 
construction of the individual propulsion units, 
particularly the organization of elements whereby 
the ready connection of the notor and axle is ef 
fected when the motor is initially energized, and 
disconnection brought about When the motor is 
deenergized, this connecting and disconnecting 
means being operative for either direction of 
movement of the crank shaft and the motor, the 
Inotor being reversible. 

It will be understood that in a propulsion unit 
designed and intended for use as one of a plurality 
of similar units of a locomotive, ruggedness and 
compactness of construction are primary consid 
erations. 
to provide a unit of the general type described in 
which the several parts are of simple nature While 
rugged and durable in use and which parts Oc 
cupy such relationships to each other when as: 
sembled that the propulsion unit as a whole oc 
cupies but small space and hence may be readily 
assembled, together with a number of other units, 
beneath a locomotive boiler, Without causing, the 
overall height of the locomotive to be excessive. 

In the several figures of the drawings one emi 
bodiment of the invention is illustrated in detail, 
by way of example, and Will now be described. 
In the drawings: 
Figure 1 shows in plan one of the improved 

propulsion units, a portion of the upper cover or 

It is an object of the present invention 

casing being broken away and disclosing in plan 
a number of the operating parts; 

Figure 2 is a section on line 2-2 of Figure 1; 
Figure 3 is a section on line 3-3 of Figure l; 
Figure 4, is a Section on line 4-4 of Figure. 3; 
Figure. 5. is a side elevation of a portion of the 

gearing of the propulsion unit, upon a somewhat 
larger. Scale; 

Figures 6 and 7 are detailed views illustrating 
certain parts of the connecting means whereby 
the motor, may be connected to or disconnected 
from the axle to be driven. 
The drawings do not show all details of the 

propulsion unit, only such elements thereof as 
are necessary to a full understanding of the pres 
ent invention being illustrated. For a full and 
complete understanding of all details of the unit 
reference may be had to my patent, previously 
referred to. 

In Figure 1, which is a plan view of the unit, 
partly broken away, the unit is seen to comprise 
a frame-Or Casing Which is generally indicated by 
the numeral 0, and which frame or casing is 
mainly supported upon an axle i? to be driven, 
a bracket f2 at one end of the casing, however, be 
ing adapted to be connected to a truck frame 
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member carried in part by axle f , and in part 
by one or more additional axles, in order to pre 
vent any substantial movement of rotation of the 
frame O. about the axis. of the axle ... Cylinders 
of the motor carried by the frame is are posi 
tioned at one end of the frame, being indicated at 
3 and a crank shaft to be driven by the notor is 

indicated at 4, being positioned upon the oppo 
site side of the driven axle from the cylinders 
and being operatively connected to the pistons 
mounted for reciprocation in the cylinders by the 
usual piston rod, croSS head and link construc 
tion, which it is not necessary to describe. Each 
cylinder is equipped. With a suitable valve mech 
anism for controlling the flow of steam to and 
from the same, one of the valves being indicated 
at t5, in Figure 2, and this valve being actuated 
from crank shaft 4 by a valve operating mech 
anism, generally indicated at M, which includes 
means for reversing the motor. So far as the 
present invention is concerned this valve revers 
ing mechanism may be varied in design and de 
tails of construction. 
Fixed upon crank shaft 4, or forming an in 

tegral part thereof, is a driving pinion f6, the 
teeth of which are in constant mesh with those of 
a much larger driving gear 7 mounted for ro 
tation about the axis of axle. Gear 7 is in 
the general form of a hollow cylinder, as clearly 
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5. 

shown in Figure 4, the inner surface of which is 
spaced from the outer surface of a sleeve 8 
mounted upon the axle and constrained to ro 
tate with the axle, being preferably keyed to the 
axle by means of one or more keys such as indi 
cated at 9. For all practical purposes, the rigidly 
attached sleeve member 8 may be considered a 
part of the axle. 
Gear 7, however, is axially Supported for ro 

tation upon the axle , annular end plates 20 
at the ends of the gear being rigidly secured to 
the gear as by means of bolts 2 and having their 
inner flanged margins rotatably supported upon 
the axle through the intermediate annular bear 
ing members 22 of angular cross-section, each 
such bearing member having a cylindrical por 
tion bearing against the cylindrical Outer face of 
the axle and also an annular face bearing against. 
the adjacent annular face of sleeve 8 fixed to the 
axle, gear 7 being thus supported for free ro 
tation upon the axle and being maintained 
against sliding movement longitudinally of the 
axle by reason of the interengagement of sleeve 
8 and annular bearing members 22. 
Intermediate the inner face of gear 7 and 

the outer face of sleeve 8 are positioned two sets 
of SWinging pawls, one set of these pawls being 
indicated by the numerals 24 and the other Set 
by the numerals 25, the pawls of one set being 
similar to the pawls of the other set but oppo 
sitely directed. Each pawl is adapted to Swing 
angularly about an axis fixed. With respect to gear 
f7 and to rest at all times against an abutment 
Surface rigid and movable With gear . Thus 
the gear is shown to be provided with a plurality 
of abutments 26, projecting radially in Wardly 
toward sleeve 8, each such abutment being pro 
vided With two cylindrical pawl seats, indicated 
at 26' and 26, respectively, the first being for 
one of the pawls 24 and the second for one of 
the pawls 25. Each pawl is adapted to Swing 
about an axis closely adjacent its seat and to be 
moved by such SWinging motion either into po 
Sition to engage one or another of the OutWardly 
projecting abutments or teeth 28 of sleeve 8, or 
outwardly into a recess formed in gear 7 for its 
reception. In Figure 4 of the drawings the Sev 
eral pawls 24 are shown to be SWung inwardly so 
that their free ends operatively engage, respec 
tively, certain teeth of sleeve 8, and the pawls 
25 are shown in their Outward Or inoperative po 
sitions, a driving connection being therefore es 
tablished between the gear 7 and axle fl, 
through sleeve 8, in the event that gear 7 is 
rotated by pinion 6 in a counter-clockwise direc 
tion. When the motor is reversed, the driving 
connection between gear 7 and sleeve 8 is 
brought about by retraction of pawls 24 and in 
Ward movement of the set of pawls 25 so that 
it is by means of the operation of the two sets 
of pawls, alternatively, as just described, that an 
effective driving connection between the gear 
and axle may be established, regardless of the 
direction of operation of the motor. 
In the normal operation of the propulsion unit 

the positions of the pawls are changed auto 
matically when reversal of motion of gear 7 is 
effected by reversal of drive of the motor, and 
When the motor is deenergized while the axle is 
rotating, both sets of pawls are caused to occupy 
their inoperative positions. The means for caus 
ing the pawls to thus automatically operate will 
now be described. Each pawl is provided at the 
ends thereof With trunnions coaxial with the 
axis of rotation of the pawl when swinging upon 

2,181,244 
its seating surface, trunnions 30 and 31 of one of 
the pawls 25 being illustrated in Figure 3. Trun 
nion 30 fits closely within a cylindrical aper 
ture formed in the adjacent side plate 20 and 
trunnion 3f projects through a slot 33, formed 
in the opposite side plate 20, being seated for ro 
tation in the curved outer end of such slot, which 
functions as a bearing for the trunnion. In 
tegral with trunnion 3 is a trunnion arm 34 pro 
jecting in Wardly toward the axle. The end of 
trunnion arm 34 is rounded and lies between 
spaced lugs 35 which comprise integral portions 
of an annular ring 36 rotatably mounted upon 
a bearing sleeve 37 retained within and forming 
a part of bearing assembly 38 which comprises 
one of the main Supporting bearings whereby the 
weight of the frame, motor and other parts, are 
transmitted to the axle. Engaging the Outer cy 
lindrical surface of ring 36 are segmental fric 
tion shoes 39, each pivotally mounted at its lower 
end upon a pin 40 supported in the cap of bearing 
38 and the upper ends of shoes 39 being resiliently 
drawn together at all times by spring means such 
as clearly illustrated in Figure 2. Thus the ad 
jacent ends of shoes 39 are provided with up 
wardly extending portions 39' positioned in close 
proximity to each other and these portions 39' 
are provided With aligned cylindrical apertures 
through which the horizontally disposed rod 4 
extends. 

Encircling rod 4 are the coiled compression 
springs 42, each spring bearing at one end upon 
the associated friction shoe projection. 39' and 
upon the other end against a collar or Washer 43, 
which in turn rests against a nut 44, having 
threaded engagement With rod 4. By adjusting 
nuts 44, the tension of springs 42 may be in 
creased or decreased as desired and hence the 
adjacent ends of friction shoes 39 urged more or 
less strongly toward each other and against 
ring 36. By adjusting this Spring mechanism, 
therefore, the degree of frictional opposition to 
rotation to ring 36 may be varied. In any event, 
ring 36 will oppose revolution of the inner end of 
trunnion arm 34, When gear is initially ro 
tated about axle and Will, when the gear is 
rotated in One direction, tend to move the asso 
ciated pawl into operative position, and When 
rotated in the Opposite direction, Will tend to 
move the associated pawl into inoperative posi 
tion. It Will be appreciated that two of the an 
nular rings and frictional retarding mechanism 
are provided, one upon each side of gear f7, as 
clearly shown in Figure 3, and that the trunnion 
arms 34 of one set of pawls Will be operatively 
connected to One of these rings 36 and the trun 
nion arms of the Second set of pawls to the sec 
ond ring 36. The effect of this arrangement of 
course is to cause one set of pawls to move into 
position to engage the teeth 28 of sleeve 8 when 
gear T is moved in one direction, the second 
Set of pawls being simultaneously moved to in 
Operative position, the movements of the pawls 
being reversed when the direction of rotation of 
gear 7 about the axle is reversed, so that an op 
erative connection between gear 7 and axle 
A f is established regardless of the direction of 
drive Of the motor. 

It is essential, of course, that the means just 
described for establishing the driving connection 
between motor and axle, regardless of the direc 
tion of drive of the motor, shall not interfere with 
the free rotation of the axle when the motor is 
not in Operation. The construction just described 
is Such that the Set of pawls which may be func 
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2,181,244 
tioning to establish the driving connection be 
tween gear and the axle at the time of de 
energization of the motor Will be automatically 
and instantly removed to inoperative position. 
Thus in Figure 4 of the drawings the several 
pawls 24 are shown in engaged position, disposed, 
respectively, Substantially tangentially to the 
outer face of Sleeve; 8 and the free ends of the 
paws being in contact with teeth 28 projecting . 
from this sleeve. Counter-clockwise rotation of 
gear is communicated to the sleeve 8 by 
means of these pawls 24. Should the locomotive 
with which the propulsion unit is used be in no 
tion when the motor is deemergized, gear 7 Will 
of course cease to rotate while the axle and 
sleeve 8 will continue to rotate in a counter 
clockwise direction. Hence the inner surfaces of 
the several pawls 24 will be immediately engaged 
by the still revolving teeth 28 of sleeve 8 and 
Will be thrust outwardly into the several recesses 
provided for their reception, by the action of 
these teeth, the inner faces of the pawls being 
provided with longitudinally extending raised 
portions 2A, which in reality comprise can por 
tions coacting With the teeth 28. After effecting 
complete displacement of pawls 24 from the paths 
of the revolving teeth 28, pawls 24 will be firmly 
retained in their outer or inoperative positions 
by the action of the annular ring 36 to Which 
they are operatively connected, this ring being 
frictionally held in fixed position upon its Sup 
porting sleeve by the action of the friction shoes 
39, as soon as the outward SWinging motion of 
paws 24 under the action of teeth 28 have ceased. 
Both sets of pawls are of course similarly 

moved into, and held, in inoperative positions, 
pawls 25 being provided with similar cam Sur 
faces 25' for coaction with teeth 28 of sleeve 8. 

It is clear therefore that the foregoing arrange 
ment provides a most connpact as Well as a 
rugged, durable, and automatically operating 
means for operatively connecting a reversible mo 
to to a driven axle, regardless of the direction 
of operation of the motor, and which likewise ef 
fects the complete automatic disconnection of the 
motor and driven axle when the Inotor is de 
energized. Hence the advantage of utilizing the 
invention in a propulsion unit for railroad rolling 
stock is clear. 

Having thus described the invention, What is 
claimed as new and desired to be secured by 
Letters Patent is: 

1. In a propulsion unit for use on railroads or 
the like, which includes an axle to be driven, and 
a gear encircling the axle, rotatable thereon and 
always adapted to be driven in either direction; 
the combination of opposed sets of rocking pawls 
disposed intermediate said gear and axle and 
trunnioned in said gear, one set for operatively 
connecting the gear and axle when the gear is 
rotated in one direction and the second set act 
ing to connect the gear and axle When the gear 
is rotated in the reverse direction, cam portions 
formed on said pawls and adapted to be engaged 

65 
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by the axle to positively disengage the pawls 
therefron. When the axle overruns the gear, a 
frictionally retarded element positioned upon one 
Side of Said gear and Operatively connected with 
and relatively movable with respect to one set of 
pawls to rock then into engagement with said 
axle when said gear is rotated in one direction, 
and another frictionally retarded element posi 
tioned upon the opposite side of said gear and 
operatively connected with and relatively mov 
able with respect to the other set of pawls to 

3 
rock them into engagement with the axle when 
the gear is rotated in the reverse direction. 

2. In a propulsion unit for use On railroads or 
the like, which includes an axle to be driven, and 
a gear encircling the axle, rotatable thereon, and 
always adapted to be driven in either direction; 
the combination of opposed sets of rocking pawls 
disposed intermediate said gear and axle and 
trunnioned in said gear, one set of pawls for 
operatively connecting the gear and axle when 
.the gear is rotated in one direction and the other 
Set acting to connect the gear and axle When the 
gear is rotated in the reverse direction, a fric 
tionally retarded element positioned upon one 
side of said gear and operatively connected with 
one set of pawls to rock them into engagement 
with said axle when said gear is rotated in one 
direction, another frictionally retarded element 
positioned upon the opposite side of said gear 
and operatively connected with the other set of 
pawls to rock them into engagement with the 
axle when the gear is rotated in the reverse di 
rection, and oppositely extending crank arms on 
the pawls of said respective sets and operatively 
connected with Said frictionally retarded ele 
ments. 

3. In a locomotive propulsion unit or the like, 
which includes a driving axle member and a gear 
member rotatably mounted thereon; the com 
bination of pawls rockably trunnioned in one of 
Said members and movable into and out of en 
gagement with the second member, means oper 
atively connected with said pawis for effecting 
their engagement when relative rotation of said 
members in One direction occurs and for disen 
gaging the pawls When said members relatively 
rotate in the opposite direction, said means in 
cluding an annular ring Supported upon a sta 
tionary portion of said unit concentric with the 
axle, and an adjustable spring pressed braking 
element for engaging said ring to restrict rotary 
movement thereof in either direction. 

4. In a propulsion unit, which includes an axle 
to be driven, and a gear member encircling the 
axle, rotatable thereon and adapted to be driven 
in either direction; the combination of opposed 
sets of rocking pawls positioned intermediate said 
gear and axle, each of Said pawls being provided 
With oppositely directed trunnions pivotally 
mounted in said gear member, one set of pawls 
for Operatively connecting the gear member and 
axle when the gear member is rotated in one di 
rection and the Second set acting to connect the 
gear member and axle When the gear member is 
rotated in the reverse direction, a frictionally re 
tarded element positioned upon one side of said 
gear member and operatively connected with and 
relatively movable with respect to one set of pawls 
to rock them into engagement with said axle 
When Said gear member is rotated in one direc 
tion, and another frictionally retarded element 
positioned upon the opposite side of said gear 
member and operatively connected with and rela 
tively movable with respect to the other set of 
paWils to rock them into engagement with the 
axle when the gear member is rotated in the 
reverse direction. 

5. In a propulsion unit, which includes an axle 
to be driven, and a gear encircling the axle, ro 
tatable thereoin, and adapted to be driven in 
either direction; the combination of opposed sets 
of rocking pawls disposed intermediate said gear 
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and axle and trunnioned in said gear, one set of 
pawls for operatively connecting the gear and 
axle when the gear is rotated in one direction 75 
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and the other set acting to connect the gear and 
axle when the gear is rotated in the reverse di 
rection, a frictionally retarded element positioned 
upon one side of said gear and operatively con 

is nected with one set of pawls to rock them into 
engagement With Said axle When Said gear is ro 
tated in one direction, another frictionally re 
tarded element positioned upon the opposite side 
of said gear and operatively connected with the 

10 other set of pawls to rock them into engagement 
with the axle when the gear is rotated in the re 

verse direction, each frictionally retarded element 
comprising an annular ring rotatably supported 
upon a stationary portion of Said unit concentric 
with said axle, the means for retarding said ele 
ments comprising adjustable spring-pressed 
brake shoes bearing upon a portion of the pe 
riphery of each ring, and oppositely extending 
crank arms on the pawls of said respective sets 
and operatively connected with said frictionally 
retarded elements. 

JOHN A. MICGREW. 


