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To all whom it may concern. 
Be it known that I, ALFRED S. OSBOURNE, 

a citizen of the United States, a resident of 
Ingram, in the county of Allegheny and 

5 State of Pennsylvania, have invented a new 
and useful Improvement in Power-Reverse 
Gears, of which the following is a specifica 
tion. s 

The invention relates to power reverse 
20 gears, and particularly to power operated 

mechanism for reversing and controlling 
the valve gear or link motion of locomotives. 
The object of the invention is to provide 

an improved power reverse gear which se 
5 cures an easy and steady movement of the 
gear-shifting piston and which at the same 
time prevents creeping of the valve gear, 
and also has all of the other advantages of 
the most improved power reversing mecha 
S. 
In the accompanying drawings Fig. 1 is 

a side elevation of the improved reversing 
gear, with parts broken out to show the con 
struction and with the mechanism in neutral 

25 position; Fig. 2 is a top plan view of the 
forward end of the power cylinder on an 
enlarged scale; Fig. 3 is a vertical trans 
verse sectional view on the line 3-3, Fig. 
1; Fig. 4 is a central longitudinal section 

I on the line 4-4, Figs, 3 and 5; Fig. 5 is a 
horizontal sectional view on the line 5-5, 
Fig. 4; Fig. 6 is a plan view of the valve 
seat; Fig. 7 is a corresponding view of the 
rotary valve member; and Figs. 8, 9 and 10 
are diagrammatic views ilustrating the dif 
ferent positions of the valve. 
The reverse gear illustrated comprises in 

its general combination a fluid pressure mo 
tor 1, a lock 2 operated by a fluid pressure 
motor 3, a valve mechanism 4 for control 
ling the flow, of motive fluid to and from the 
motor and the lock, manual control means 
5 for operating the valve mechanism, and 
means for connecting the reversing rod and 
the valve mechanism so as to automatically 
return the latter to neutral position after 
the reversing rod has been moved the re 
quired distance. 
The fluid pressure motor illustrated com 

| prises the power cylinder 1 in which op 
erates a piston 8 connected to the piston rod 
9 attached to the cross head 10 to which the 
reversing rod (not shown) is secured. The 
cross head 10 slides on the guide bar 11 
which may be attached to the cylinder 1, or 
otherwise suitably supported. The motor 

i? actuated to moye the reversing rod to the right, viewing Fig. 1, by continually sup 
plying fluid pressure to the rear end of the 
cylinderthrough the passage orpipe 12 con 60 
necting said end of the cylinder with the 
valve mechanism 4, and at the same time ex 
hausting fluid pressure from the front end 
of the cylinder, and is actuated to move the 
reversing rod in the opposite direction by 
continually supplying fluid, pressure to the 
front end of the cylinder through the pas 
sage 13 connecting said end of the cylinder 
with the valve mechanism 4 and at the same 
time exhausting fluid pressure from the rear 
end of the cylinder. The fluid pressure, 
from any suitable source, is supplied to the 
valve mechanism 4 through pipe connection 
14. 
The lock, its fluid pressure actuating 

means, and the control valve are al forme 
integrally with, or mounted on parts which 
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are integral with the front head of the 
power cylinder. As shown, the front head 
15 of the cylinder is provided with an axial 
bore for the piston rod 9 and with a tubular 
extension 16 around said bore, which exten 
sion at its outer end is split inwardly from 
some distance and provided with parallel 
perforated ears 17 through which extends a 
compression bolt 18 provided with a nut 
19, working on threads so formed that when 
said nut is given a partial turn the front 
end of the tubular extension is contracted 
to tightly clamp the piston rod 9 and thus 
form a friction lock for holding said rod 
immovable. Suitable packing means 20 and 
compression gland 21 are provided in the 
axial bore of the head to form a stuffing box 
around the piston rod. The nut 19 is pro 
vided with a crank arm 22 which is con 
nected by a short link 23 to the lower end 
of the rod of a piston 24 working in a verti 
cal cylinder 25 which is shown as an integral 
part of the cylinder head 15. This cylinder 
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is of the double acting type and therefore 
serves to rotate the nut 19 in both direc 
tions, to both clamp and unclamp the fric 
tion lock described relative to the piston rod 9. The piston in this power cylinder is 
controlled by the valve mechanism herein 
after described. The lock illustrated firmly 
grips and holds the piston rod in whatever position the latter may occupy, and yet frie 
tionally so that if undue strain occurs it 
can yield and not damage or break any of 
the parts, 

OS 

O 

  



The valve mechanism 4 for controlling both 
the fluid pressure motor 1 and the lock ap 
plying motor 25 has a casing comprising a 
stationary portion 27 which is cast inte 
grally with the cylinder head 15, and lies in 
substantially the central vertical plane of 
said cylinder head and in turn has the cyl 

10 

inder 25 above referred to formed on one 
of its faces. The opposite face of the mem 
ber 27 is recessed to form the valve chamber 
28 with which the fluid supply passage 14 
connects. The valve chamber 28 is closed 
by the removable casing member or head 29 
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which is secured to the member 27 by suit 
able bolts or the like, and which member is 
provided on its inner face with the seat for 
the rotary valve member 31, which is pro 
vided with a hollow stem 32 extending out 
through a central bore in the casing member 
29 and to its outer end has secured a crank 
arm 33 by means of which it is actuated, as 
will hereinafter be described. The rotary 
member 31 is normally held to its seat by 
the fluid pressure which is always present 
in the valve chamber 28. - 
The contacting faces of the seat and of 

the rotary member 31 are cut away so as 
to provide only points of contact, in order 
to reduce friction. As shown the seat is 
provided with two segmental raised por 
tions 35 and 36 and with the following ports 
and passages: The segmental portion 35 is 
provided with a pair of ports 38 and 39 
located fairly close together, and of which 
the port 38 communicates with the passage 
40 leading to registering holes 41in the 
casing members 29 and 27 respectively, and 
which holes communicate with the pipe or 
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passage 12 leading to the rear end of the 
cylinder 1; and the port 39 communicating 
through passage 43 with registering holes 
44 in the casing members 29 and 27, and 
which holes communicate with passage 13 
leading to the front end of the cylinder 
1. The segmental projection 36 is provided 
with a port 45 leading to the atmosphere 
and which forms the exhaust for the lock 
cylinder 25; a port 46 which communicates 
through passage 47 with the aligning holes 
48 in the casing members 29 and 27, and 
which holes communicate with passage 49 
leading into the upper end of the cylinder 
25; a port 50 which communicates through 
passage 51 with registering holes 52 in the 
casing members 29 and 27, and which holes 
communicate with passage 53 entering the 
cylinder 25 near its lower end; and with 

60 

a supply cavity 54 for a purpose hereinafter 
described. . 
The rotary member 31 comprises in effect 

a T-head on its hollow stem 32, and is pro 
vided with faces for contacting the seg 
mental faces 35 and 36 of the valve seat 
and is provided with ports and passages co 
operating with those in the valve seat. One 

1508,380 

arm of this rotary member is provided with 
the contacting face 55 of sufficient width to 
partially overlap both of the cylinder ports 
38 and 39 in the valve seat, said face being 
provided with an exhaust cavity 56 which 
communicates through the radial passage 
57 with the opening 58 in the stem 32 of 
said valve, and which at its outer end is 
open to the atmosphere and forms the ex 
haust for the cylinder 1. The other arm 
of said rotary member is provided with a 
contact face 60 which is of considerable 
dimension widthwise of the rotary member 
and which is provided with the following 
ports and passages: A transverse passage 
61 which in one position of the valve regis 
ters with port 50 of the valve seat to admit 
fluid pressure underneath the lock piston 
24; a pair of ports 62 and 63 located at 
opposite sides of the transverse passage 61 
and connected by a longitudinal cored pas 
sage 64; and a large cavity 65 which extends 
partially around and to both sides of the 
port 63. 

It being understood that there is fluid 
pressure constantly on top of the rotary 
member 31, the control of the fluid flow 
in the following described positions of the 
valve will be apparent. This valve has three 
positions: 

1. Neutral position, shown in Fig. 8. In 
this position the rotary member 31 is posi 
tioned centrally with reference to the sev 
eral ports in the valve seat. Its contact 
face 55 only partially overlaps both of the 
cylinder ports 38 and 39, thus allowing fluid 
pressure to constantly supply both ends of 
the reversing cylinder 1, through restricted 
ports, but nevertheless in sufficient quantity 
to compensate for any leakage of the cyl 
inder, and therefore maintains substan 
tially equal pressures on both sides of the 
piston 8 with the result that there can 
be no tendency for the valve gear to creep. 
The contact face 60 of the rotary member is 
so positioned that the supply cavity 54 in 
the valve seat is open both to the chamber 
28 in the valve casing and to the cavity 
65 in the rotary member, as a consequence 
of which fluid pressure can flow to the port 
46 communicating with the upper end of 
the lock applying cylinder 25, thus hold 
ing said lock applied. At the same time 
port 50 in the valve seat, which is connect 
ed to the lower end of the lock applying 
cylinder 25, is overlapped by port 62 in the 
rotary member and hence is connected 
through passage 64 to port 63, which regis 
ters with exhaust port 45, so that the lower 
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end of this cylinder is exhausted. Conse 
quently, in this position the piston rod 9 is 
locked in position, while both ends of the 
cylinder 1 are supplied with equal pressure. 

2. Forward position, shown in Fig. 9 
This position is assumed when the rotary 
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member 31 has been moved counter-clockwise 
from neutral position. In this position con 
tact face 55 of the rotary, member has fully 
uncovered cylinder port 38, thus admitting 
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fluid pressure in a greater quantity than in 
normal position to the rear end of cylinder 
1, and at the same time the exhaust port 56 
overlaps cylinder port 39, thus exhausting 
the forward end of cylinder 1 through pas 
sage 57 and hole 58 in the stem of the ro 
tary member. The other arm of the rotary 
member is moved to such position that cav 
ity 65 directly connects port 46 with ex 
haust port 45, thus exhausting fluid pres 
sure from the upper end of lock applying 
cylinder 25; while port 50 is fully uncov 
ered, thus admitting fluid pressure to the 
lower end of cylinder 25, as a result of 
which the piston 24 in cylinder 25 is lifted 
and the lock released. This releasing of 
the lock occurs simultaneously with, or 
slightly before the cylinder port 39 is con 
nected to exhaust, so that in this position 
the lock is released and the piston rod 
moved forwardly. 

3. Reverse position, shown in Fig. 10. 
This position is assumed when the rotary 
member moves clockwise from the neutral 
position, and in functional operation cor 
responds exactly to position 2 except that 
the power cylinder is actuated in the re 
verse direction from that of position 2. In 
this position the cylinder port i 39 is un 
covered while cylinder port 38 is connect 
ed to exhaust; lock applying port 46 is 
connected through cavity 65 directly to ex 
haust port 45, while lock releasing port 50 
is uncovered by transverse passage 61. 

It will thus be seen that normally both 
ends of the reversing cylinder are being sup 
plied with fluid pressure, to compensate for 
leakage, and in a manner to maintain equal 
pressures on both sides of piston 8. There 
can be no such unbalancing of pressure as to 
cause the valve gear to creep, particularly 
against the resistance of the friction lock. 
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Furthermore, when moved to either operat 
ing position the fluid-pressure on one side of 
the piston 8 must be exhausted, and there 
fore the fluid pressure in that end of the 
piston acts as a steadying medium to prevent 
the piston 8 from “jumping' and insures a 
gradual and uniform movement of the pis 
ton 8 through its entire range of movement. 
The rapidity of the exhaust from this cyl 
inder can be controlled by means of remov 
able and interchangeable bushings 66 in the 
outer end of the stem 32 of the rotary mem 
ber 31. 
To prevent leakage around the stem of 

the rotary valve member, the hub of said 
member and the valve seat are provided with 
contacting annular faces 67 and 68 respec 
tively, which are located sufficiently far 
from the stem of the rotary member that 

they can be accurately ground to make a 
close fit. w 
The mechanism so far described consti 

tutes a unit which can be attached as such 
to the locomotive at any convenient point. 
The manual control means for operating the 
valve is, of course, located in the cab, but 
this is a very simple construction and occu 
pies a minimum amount of space. It is so 
arranged that the movement of a simple 
lever either forwardly or backwardly, to the 
desired extent, actuates the valve 4 to bring, 
such action of the reverse gear as to drive 
the locomotive in the same direction as the 
engineer's hand is moved. 
As shown, the manual control means com 

prises a stationary segment 70 provided with 
rack teeth 71 and having pivoted thereto at 
72 a hand lever 73 provided with a dog 74 
for engaging the rack teeth of segment 70, 
with a spring-pressed hand-piece 75 for re 
leasing said dog, all as is common in ordi 
nary ratchet levers. .Stops 76 on segment 
70 limit the movement of the lever in either 
direction. The lower end of the lever 73 
is pivotally connected at 77 to an operat 
ing rod 78 extending from the cab to a posi 
tion slightly forward of the power cylinder 
1, and is there pivotally connected at 79 to 
the upper end of a lever 80, which has its 
lower end fulcrumed at 81 on the cross head 
10, and which lever therefore moves with the 
cross head. A link 82 connects a wrist pin 
83 on the lever 80 near its upper end with a 
wrist pin 85 on the crank arm 33 on the 
outer end of the stem 32 of the rotary valve 
member 31. The head 29 of the valve casing 
is provided with a pair of fixed stops 86, one 
on either side of crank arm 33, which limit 
the extent of rotation of the valve member 
31 in either direction. 
In neutral or normal position of the valve 

mechanism the hand lever 73 is in central 
position. To drive the locomotive forwardly 
the engineer moves the upper end of this 
lever forwardly, and this through the con 
necting rod and levers described rotates the 
valve member 31 from the position shown in 
Fig. 8 to the position shown in Fig. 9 
above described, thus bringing about a re 
lation of ports which releases the lock, ad 
mits more fluid pressure to the rear end of 
the cylinder 1 and exhausts the fluid pres 
sure from the forward end of said cylinder. 
The extent to which the engineer can ini 
tially move the lever 73 is limited because as 
soon as arm 33 strikes stop 86 movement of 
the valve, and also of lever 3 is stopped. 
This movement, however, has been sufficient 
to bring about the port connections above 
described, and consequently if the valve gear 
is in operative condition, the piston 8 and 
the piston rod 9 are moved forwardly, car 
rying with them the cross head 10 and re 
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versing rod. This also carries the lower end 



of lever 80 forwardly, and as the upper end 
is now held stationary (E connecting rod 
78 and lever 73) the valve 31 is moved in 
the reverse direction, thus carrying the arm 
33 out of engagement with the stop 86, so 
that the engineer can again move the lever 
73 in the direction in which he has already 
moved it. This reverse movement of the 
valve, due to the forward movement of the 
cross head 10, so quickly follows after the 

5 

initial movement of the lever 73 that the 
engineer can practically move the lever 73 
forward continuously until he brings it to a 
position commensurate with that of the de 
sired link movement, when he will allow it 
to come to rest and lock it to the segment 70. 
Should the engineer be unable to move this 
lever after its slight initial movement, it 
will be a warning that the valve mechanism 
is not in working condition. After the lever 
73 has been locked in the desired position, 
fluid pressure will continue to enter the cyl 
inder 1 until the continued forward move 
nent of the cross head 10 brings valve mem 
ber 31 back to its neutral position, where 
upon the lock is automatically applied, and 
the cylinder 1 brought to a balanced pres 
sure condition on both sides of its piston. 
This brings the reversing mechanism to a 
stop at the desired position and locks the 
same in this position. 
To drive the locomotive backwardly, the 

lever 23 is moved to the rear, thus bringing 
the valve to the position shown in Fig. 10, 
whereupon the foregoing operations are re 
peated, except that Ä ressure is now ad 
mitted to the forward end of cylinder 1 and 
exhausted from the rear end thereof. 
The mechanism describedis ofsimple con 

struction, includes a positive lock for the re 
versing motor, with the motor, its lock, and 
the valve mechanism assembled as a single 
unit, and the operating mechanism in the 
form of a simple lever so arranged as to se 
cure the desired travel of the locomotive by 
the movement of the operating lever in the 
same direction. Consequently there is no 
likelihood of confusion on the part of the 
engineer, as all he has to do is to move the 
lever 73 in the direction he desires to travel 
and to a distance commensurate with the re 
uired ??????? and stop there. The mechanism 
escribed then automatically brings about 

the desired movement. w 
I claim:- 
1. A power reverse gear comprising in 

combination, a fluid pressure motor, a re yersing rod operated thereby, a source of 
fluid pressure supply, a fluid pressure con 
trolled lock arranged to normally hold the 
rod against movement, a valvular mecha 
nism controlling the flow of fluid to and 
from the motor and to and from the lock and comprising a fixed stationary seat and a 
single rotatable valve member capable of ro 

W 

fluid 
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tative movement only cooperating with the 
seat and arranged when in normal position 
to maintain the lock applied and to connect 
both sides of the motor to the supply source, 
manual means for rotating said valve mem 
ber in either direction to exhaust one side 
of the motor and simultaneously release the 
lock including a floating lever pivotally 
connected at one end to and movable with 
the reversing rod, said rotatable valve mem 
ber being operatively connected to the said 
floating lever and actuated thereby to re 
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connect both sides of the motor to the Sup 
ply source and reapply the lock. 

2. A power reverse gear comprising in 
combination, a fluid pressure motor, a re 
versing rod operated thereby, a source of 
fluid pressure supply, a fluid pressurescon 
trolled lock arranged to normally hold the 
rod against movement, a valvular mecha 
nism controlling the flow of fluid to and from 
the motor and to and from the lock and com 
prising a fixed stationary seat and a single 
rotatable valve member capable of rotative 
movement only cooperating with the seat 
and arranged when in normal position to 
maintain the lock applied and to connect 
both sides of the motor to the supply source, 
said rotatable valve member being rotatable 
in either direction to exhaust one side of 
the motor and simultaneously release the 
lock, a floating lever operatively connected 
to both the said rotatable valve member and 
the said reversing rod whereby the rotatable 
valve member is actuated in response to the 
movement of the reversing rod to resume 
its normal position when the said rod has 
moved a predetermined distance. 

3. A power reverse gear comprising in 
combination, a fluid pressure motor, a re 
versing rod operated thereby, a source of 
fluid pressure supply, a fluid pressurescon 
trolled lock arranged to normally hold the 
rod against movement, a valvular mechanism 
controlling the flow of fluid to and from 
the motor and to and from the lock and 
comprising a fixed stationary seat and a 
single rotatable valve member capable of ro 
tative movement only cooperating with the 
seat and arranged when in normal position 
to maintain the lock applied and to connect 
both sides of the motor to the supply, source, 
said rotatable valve member being manual 
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ly rotatable in either direction to exhaust 
one side of the motor and simultaneously re 
lease the lock and being automatically op 
erated in response to the movement of the 
reversing rod to reconnect both sides of the 
???0" to the supply source and reapply the 
OCK. 

4. A power reverse gear comprising in 
combination, a fluid pressure motor, a re 
versing rod operated thereby, a source of 

# supply, a fluid pressure con 
trolle lock arranged to normally hold the 
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rod against movement, valvular mechanism 
comprising a fixed stationary seat and a 
single rotatable valve member cooperating 
therewith and arranged in normal position 
to connect both sides of the motor and the 
lock to the supply source, said rotatable 
valve member being arranged to be moved 

O 

in either direction to connect one side of 
the motor and the lock to exhaust while 
maintaining the connection of the other side 
of the motor to the supply source, and means 
operated in synchronism with the reversing 
rod for automatically returning the rotatable 
valve member to normal position when the 

15 reversing rod has moved a predetermined 
distance. 

5. A power reverse gear comprising a 
fluid pressure motor, a reversing rod op 
erated thereby, valvular mechanism compris 
ing a fixed stationary seat and a single ro 
tatable valve member capable of rotative 
movement only cooperating therewith and 
arranged in normal position to connect both 
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sides of the motor to the supply source 
said rotatable valve member being arranged 
to be manually moved in either direction 
to connect one side of the motor to the ex 
haust While maintaining the connection of 
the other side to the supply source, and 
means operated in synchronism with the re 
versing rod for automatically returning the 
rotatable valve member to normal position 
when the reversing rod has moved a pre 
determined distance. - 

6. A power reverse gear. comprising in 
combination, a fluid pressure motor, a re 
versing rod operated thereby, a lock for said 
reversing rod, a fluid pressure motor for 
both applying and releasing the said lock, 
a valvular mechanism controlling the flow 
of fluid to and from the reversing motor 
and to and from the lock motor and ar 
ranged when in normal position to connect 
both sides of the reversing motor and one 

? 
side of the lock motor to the supply source 
and connect the other side of the lock motor 
to exhaust, said valvular mechanism com 
prising a fixed stationary seat and a single 
rotatable valve member cooperating there 
with, said rotatable valve member being 
capable of rotative movement only and ar 
ranged to be manually rotated in either 
direction and when so moved to connect 
one side of the reversing motor to exhaust 
and reverse the connections to the two sides 
of the lock motor. 

7. A power reverse gear comprising in 
combination, a fluid pressure motor, a revers 
ing rod operated thereby, a lock for said 
reversing rod, a fluid pressure motor for 
both applying and releasing the said lock, 
a valvular mechanism controlling the flow 
of fluid to and from the reversing motor 
and to and from the lock motor and ar 
ranged when in normal position to connect 
both sides of the reversing motor and one 
side of the lock motor to the supply source 
and connect the other side of the lock motor 
to exhaust, said valvular mechanism com 
prising a fixed stationary seat and a single 
rotatable valve member cooperating there 
with, said rotatable member being capable 
of rotatable movement only and arranged 
to be manually moved in either direction 
and when so moved to connect one side of the 
reversing motor to exhaust and reverse the 
connections to the two sides of the lock 
motor, and means operated in synchronism 
with the reversing rod for automatically 
returning the rotatable valve member to nor 
mal position when the rod has been moved 
a predetermined distance. is 

In testimony whereof, I have hereunto set 
y hand. 

, ALFRED S. OSBOURNE. 
Witness: 

HowARD L. SNIVELY. 


