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UNITED STATES 
HYDRAULCALLY 

2,117,852 

PATENT OFFICE 
21,852 
OPERATED REVERSING 

ECANISM 

william J. Pearmain, Racine, Wis, assignor to 
Twin Disc Cate CoE apaRay, Racine, Wis, a 
corporation of Wiscosig. 

Application November 8, 1935, Seria No. 50,28 
S Caims, (CE, 192-87) 

My invention relates, to a reversing rechanism 
provided with an improved clutch device and ace 
tuating means therefor for effecting a transanis 
sion of power between driving and driven shafts 
and is more particularly, concerned with a mech 
anism of this character for marine Service. 

In marine power installations, particularly 
those employing internal combustion engines, it 
is necessary to step down the revolution speed 
of the engine to a point that is satisfactory for 
the efficient operation of the propelier. Ordi 
marily this reduction is effected through a suit 
able arrangement of gearing which includes 9, 
reversing device. The reduction features of this 
invention, however, may be omitted wherever de 
sired, as it simply constitutes an anciliary phase 
of any improved device. 
So far as the arrangement of gears and severs 

ing clutches is concerned, the disclosure of the 
present application is substantially destica. With 
those of my copending applications, Serial Nos. 
75,093 and 20,677, filed January 3, 1934, Bri 
April 6, 1934, respectively. In each of these 
i.echanisms, however, the spring-actuated 
catches were engaged and disengaged by Alai 
tail operation, but this arrangement is 21 satise 
factory for high capacity unts, because of the 
had effort required. 

It is therefore one object of Fay investion O 
provide a hydraulics.iy operated reversing neces 
anism in which the control is a nanual and the 
reversing clutches are thrown into and , of 
engagement by hydraulic pressure established by 
& Linp connected to the principal shaft of the 
mechasis, which is driven by the Enaixa poWei 
See 

A further object is to devise a mechanisin of 
the character indicated Winica is self-contained 
in respect of lubrication and in which the iatria 
cating oil is pamped through , circuit arraged 
to acco2 in modate the Loricating requirei Geits of 
the rechanisan and Which incides evices that 
are actuable y the oil pressure to obserate the 
reversing catches. 
Sese aid further objects of Any in Weatic Wii 

be set forth in the following specification, refer 
ence being had to the accompanying diaWings, 
2nd the novel means by which said objects are 
eifectuated will be definitely pointed ot, in the 
cairns. 

a the ira Wiegs: 
Figure 1 is an end view of the Erechanisan, as 

viewed in the direction of the arrow in Eig. 2. 
Fig. 2 is a Sectional elevation taken along the 

line 2-2 in Fig. 1, looking in the direction of the 

arrows, the clutch actuating mechanism being 
illustrated in neutral position. 

Fig. 3 is an enlarged sectional View, correspond 
ing to a portion of Fig. 2, showing the reversing 
clutches in neutral position and the manually 
controlled, hydraulically actuated mechanism for 
operating the clutches. 

Fig. 4 is a view similar to Fig. 3, but showing 
the hydraulic mechanism shifted to a position 
for engaging the forward drive clutch. 

E.g. 5 is an enlarged, Sectional elevation of the 
of pump, as viewed in Fig. 2. 

gigs. 6, and 8 are sections along the lines 6-6, 
-- and 8-3, it Fig. 5, looking in the direction 
of the arrows, and showing in detail, structural 
featres of the oil parap. 

E.g. 9 is a sectional View taken along the line 
9-3 in Fig. 8, coking in the direction of the 
arrows, and showing the got plate for the oil 
E. - 

Sig. 10 is a pian view, party in section, of the 
seciprocating WEye for the hydraulic mechanism, 
as viewed in the direction of the arrow in Fig. 
3, the hydraulic cylinder of the hydraulic mecha 
Raisia and the oil 2, Xap being shown in simple 
plan view beneath the valve. 

Fig. is a diagrara natic View, partly in Sec 
tion, showing the oil circuit which is utilized to 
liticae the recialist and which forms an 
iringbortant part of the hydraulic control therefor. 

Referring to Sigs. 2 and 3, the nuxneral des 
ignates a shaft, which gay be considered as the 
Snaia power source Eind which has a flywheel 
gaced to the era tiereof. The flywheel has 
toiled to its right face, as viewed in Fig. 2, an 
internally Coted ring 2 Which reshes and 
therefore has driving connection. With a similarly 
tooined spides 3 that is mounted. On the left 
externity of a disriving shaft is and rotates there 
Wii. So he prose of description, the shaft 
$3 will be regarded as the driving shaft of the 
reversing mecialisa, is shaft extends across 
the interior of 3 housing 5 and it is intenedi 
ately provided With an enlarged, splied portion 
E6 (see Sig. 3) which has fitted thereon a pair 
of dir2 is and 3 whose oper ends face in oppo 
site directions. These duris are fastered to 
gether by screws S in Order to provide common, 
siifitable Inexoer Which is adapted for axial 
AOWeinent allog the Orior. 85, but partakes of 
the Rotary Roveret of the Siaft , 

The cirgin S carries a plurality of fixed dises 
28 Iyhich are arranged in alternating relation to 
2, plurality of similar disks 26 supported on a 
hub. 22. This hub is provided With an annular, 
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2 
flange-like portion 22 between which and the 
opposite face of the drum f, the discs 2C and 
2 are adapted to be clamped in order to provide 
the forward drive clutch of the mechanism. The 
hub. 22 is freely rotatable at its right end on a 
ball bearing 23 and adjacent the splined portion 
6 upon a ball bearing 24, the inner races of the 

bearings 23 and 24 fitting closely the adjacent 
portions of the shaft 4. Adjacent the bearing 
23, the periphery of the hub 22 is formed as 
a pinion 25 by directly cutting the teeth thereon, 
or a Separate pinion may be keyed or otherwise 
Secured to the hub. 22. The pinion 25 (see Fig. 2) 
meshes permanently with an internal gear 26 
that is fastened to a driven shaft 2 which pro 
jects without the housing 5 and may be suitably 
connected to a propeller or other type of shaft. 
As shown in Fig. 2, the pinion 25 is disposed 
above, or to one side of, the axis of the shaft 2, 
thereby providing space for an additional pinion 
to transmit a reversing drive to the shaft 2, 
as hereinafter described. 
A thrust bearing 28 encircles the hub. 22 with 

its inner race fitting closely around the hub and 
abutting against a shoulder 288 provided thereon. 
The outer race of the same bearing is fixedly re 
tained within a cage 29 that is provided on a web 
30 which extends upwardly from the botton of 
the housing 5. The bearing 23, therefore, not 
only resists a portion of the thrust of the necha 
nisia during direct drive, but it also operates as 
a Support for the right end of the driving shaf: 
f, the support operating through the hub 22 and 
the bearings 23 and 24. 

The drum 98 also supports a, plurality of fric 
tion discs 3 which are arranged in alternating 
relation to a plurality of friction discs 32 that are 
carried by 8 hub 33 and these last named discs are 
adapted to be clamped between an annular flange 
33 provided on the hub 33 and the adjacent 
face of the hub 83, thus constituting the reversing 
clutch of the Enechanis. As with the direct 
drive clutch, the hub 33 is freely rotatable upor, 
the outer races of ball bearings 35 and 35, whose 
inner races snugly fit the shaft, 4. A pinion 36 
is fixedly nounted on the hub 33 so as to rotate 
therewith and this end of the shaft is is suga 
ported by means of a thrust, bearing 37, similar to 
the bearing 28, whose inner race snugly fits the 
periphery of the hub 33 and abuts against a 
shoulder 3, provided on the same hub. The 
Outer race of the same bearing is fixedly retained 
within a cage 33 forming a part of a Web 39 which 
extends upwardly from the bottom of the housing 
5. The bearing 3 serves as a support for the 

left end of the driving shaft 4, in addition to 
taking a portion of the thrust of the mechanism: 
during reverse drive. 
The pinion 36 is in constant mesh with a gear 46 

fixedly attached to one end of a counter-shaft & 
that is rotatably mounted in bearings (32 and 83 

70 

5 

that are carried in the webs 36 and 39, respec 
tively. The opposite end of the shaft, 6 has 
fixedly connected thereto a pinion 44 that, is in 
permanent mesh with the internal gear 26 and 
located on the opposite side of the axis of the 
shaft 27 from the pinion 25. 
The inner race of a ball bearing 45 is clamped 

between the adjacent faces of the drums and 
8 by the screws 9 (see Fig. 3) and encircling 
and fixedly connected to the outer race of the 
Same bearing is a yoke 46 which is provided with 
a pair of laterally extended trunnions 47 which 
project from opposite sides thereof (see Fig. 1). 
A pair of arms 48 are pivotally mounted on the 

3,117,852 
trunnions 47, respectively, and the lower end of 
each arm is bifurcated as at 49 to embrace a block 
5G that is freely rockable on a pin 5 f, the latter 
being conveniently mounted in the wall of the 
housing. The upper ends of the arms 48 are 
pivotally connected to stub arms 52, respectively, 
which project laterally in opposite directions from 
a link 53 (see Fig. 3) whose movements to and 
fro, as hereinafter described, effects a rocking of 
the arms 48 on their respective pivots to thereby 
throw either of the aforesaid clutches into en 
gagement. In the relative positions shown in 
Fig. 3, these clutches occupy neutral or non 
driving positions. 
The foregoing structural features of the for 

Ward and reverse drive citches and the asso 
ciated gearing are substantially identical with 
those disclosed and claimed in the aforesaid pend 
ing applications. The present invention essen 
tiaily differs from the latter in the hydraulic gear 
provided for actuating the clutches and this 
mechanisin will now be described. 

Referring to Figs. 2, 5, 6 and 7, the left end 5. 
of the housing 5, as viewed in Fig. 2, is counter 
bored where the shaft 4 extends therethrough 
and a closure plate 55 is seated in the bottom of 
this counterbore. A pump chamber ring 56 is 
also closely fitted in the counterbore and is pinned 
to the ring 55. The inner diameter of the ring 
56 is somewhat greater than tine diameter of the 
shaft A and the bore of the ring is eccentrically 
located with respect to the shaft, the center of 
the loore being located a short distance below the 
center of the shaft, as clearly indicated in Fig. 7, 
for 8, purpose hereinafter explained. A pump 
rotor 5 is driyably connected to the shaft f4 and 
the left face thereof, as viewed in Fig. 5, closely 
fits the adjacent face of the ring 55. 
A plurality of radial slots 53 are cut inwardly 

from the peripheral face of the rotor 5 and a 
VaRhe 59 is freely slidable in each of these sots, so 
that When the pump rotor is operating, each of 
the Vanes will be moved outwardly into contact 
with the bore of the chamber ring 56. As clearly 
indicated in Fig. 7, the eccentricity of the bore 4 
of the ring 56, in conjunction with the pump 
rotox, defines siction and delivery chambers 63 
and G 8, respectively. The chamber 6 is in corn 
Yanication with an intermediate chamber 62 
having the parti-annular shape indicated in Sig. 
8 and Which is located in a cover plate 63 that is 
Securely held to the housing end 54, the pump 
rotor operating between this cover plate and the 
ring 55. The intermediate chamber 62 communi 
cates through a suction port 64, also formed in the 
cover plate 63, and one end of a suction pipe 65 
is in communication with this port, the opposite 
end of the pipe terminating in the lower end of 
the housing 5 and specifically in a reservoir por 
tion thereof, as hereinafter described. 
The delivery chamber 6 of the pump com 

inunicates with a second intermediate chamber 
66, also of parti-annular shape as indicated in 
Fig. 6, and which is also formed in the cover 
plate 83. The chamber 66 communicates with a 
delivery port 6 within which is mounted one end 
of a delivery pipe 68 whose opposite end is 
mounted in the wall of a valve housing 69 so as 
to delives fluid into the interior of this housing. 
(See Fig. 0.) 
A piston valve C is reciprocably mounted in 

the housing 69 and is provided with piston por 
tions . . and 2 which are spaced and connected 
by a-neck 73 that defines with the valve housing 
a receiving chamber which is in communica 
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tion with the delivery end of the pipe 68. As illus 
trated in Fig. 3, the piston valve 70 is occupying 
a neutral position and completely masks ports . 
75 and 76 which are located adjacent the opposite 
ends of a cylinder 77. A piston T8 is reciprocably 
mounted within the cylinder and its piston rod 
79 projects outwardly through a cover plate 80 
that closes the indicated end of the cylinder and 
the extremity of the rod has affixed thereto a 
connector part 8 which is pivotally attached to 
the adjacent end of the link 53 so that, when the 
piston 8 is moved in either direction, a corre 
sponding rocking movement of the levers 48 is 
effected. 
One end of a link 82 is also pivotally connected 

to the part 8 and one end of a link 83 is pivotally 
connected to an intermediate portion of the link 
82, and the opposite end of the link 83 is pivoted 
in the valve rod 84. The other end of the link 82 
is pivotally connected to one end of a link 85 and 
the opposite end of the latter link is pivotally 
connected to a lever 86 that is fixedly mounted 
on a rock shaft 8 suitably journaled in the hous 
ing 5 and which extends outwardly thereof for 
affixation to an operating handle 88. Accord 
ingly, when the handle 88 is rocked forwardly or 
rearwardly, or toward the left or right, respec 
tively, as viewed in Fig. 2, the piston valve 70 will 
be moved accordingly, but without moving the 
piston 8. 

Referring to Fig. 10, the exhaust of the fluid 
chamber 4 is provided by a port 89 formed in the 
Wall of the valve housing and which terminates 
in a valve seat 90 that is adapted to be engaged 
and to thereby close the port 89 by a valve 9 . 
his valve operates in a housing extension 92 

Whose open end is closed by a plug 93. An ad 
justing screw 94 is threaded through the plug 93 
and the inner end thereof engages a spring plate 
95. One end of a coil spring 96 bears against the 
plate 95 and the opposite end against the valve 
9A. Sy Suitably choosing the spring 96 and ap 
propriately adjusting the screw 94, any desired 
pressure may be set up in the valve 9 and when 
this pressure is exceeded by a rise in pressure in 
the fluid chamber 4, fluid will escape through 
the port, 89 into an exhaust pipe 97, one end of 
which is mounted in the housing extension 92 and 
is in communication with the interior thereof. 
The exhaust pipe 9 passes through a wall of 

the housing 5 and thence through a cooler 98 of 
arly appropriate design and through which cool 
ing water may be circulated by means of the 
pipes 99. A return pipe G8 leads from the cooler 
98 and its delivery end is mounted in the cover 
plate 63 and is in communication with a port, 6 () 6, 
also provided in this plate (see Figs. 5 and 6). 
Fluid passing through the port; GA is discharged 
into an annular chamber C2, also provided in 
the cover plate, and which encircles the driving 
shaft (3 (see Figs. 5 and 6). A radial passage 6803 
is drilled in the shaft Sé, the outer end of this 
passage registering with the chamber 8 (2 and 
the inner end with an axial hole (96 that extends 
the length of the driving shaft, 4. 
The left end of the passage G4 is closed by a 

plug 55, so that fluid introduced into the passage 
must move toward the right. Similar radia pas 
sages 266 and 9 are provided in the driving 
shaft, the in her ends of these passages being in 
communication with the axial passage 64 and 
the outer ends registering With passages 63 and 

9 provided in the hubs 33 and 22, all respec 
tively. By this means, it is possible to deliver 
lubricating oil, which is the filaid employed to 

3 
operate the hydraulic gear above described, be 
tween the faces of the clutch discs when they are 
in the separated condition illustrated in Fig. 3, . 
or when either clutch is disengaged. 
The axial hole O. continues to the right ex 

tremity of the driving shaft, so that the lubri 
cating oil may be throw from the end othere 
of onto the internal gear 26. The oil which es 
capes from the end of the driving shaft, ultimately 
is collected in a reservoir provided in the 
bottom of the housing S5 and free movement of 
this oil from the ends of the housing through the 
webs 39 and 30 is permitted by passages 2 and 

3, respectively. 
The operation of my inproved reversing mech 

anism will now be described. Referring to Figs. 
2, 3 and 4, it will be assumed that the shaft 
is rotating at some determined speed, which ro 
tation is in turn transmitted to the driving shaft 
4 by the spider 3, and that the shifting arms 

48 occupy the neutral position shown in Fig. 3. 
In this position of the indicated parts, it will be 

0 

5 

20 

noted that, while the clutch drums and 3 
are rotating with the shaft 4, the shifting arms 
48 and the parts which operate the same permit 
this rotation by reason of the association of the 
yoke 6 with the outer race of the ball bearing 5. 

If now it is desired to transmit a direct or for 
ward drive to the driven shaft 2, the hand lever 
88 will be rocked toward the left, as viewed in 
Fig. 2, which movement would be forward with 
respect to the position of the reversing mecha 
nism in a boat, for example. This movement of 
the lever 88 will accordingly shift the piston valve 
l toward the left, as viewed in Fig. 3, and sub 
stantially to the dotted position indicated in Fig. 
4, the intermediate linkage also assuanirag the 
dotted position shown in the same figure. 
cause of the pivotal connection of the link 32 
with the part 8, the aforesaid noverient of tile 
hand lever 88 does not affect the piston 8. 
The piston valve 2 being shifted toward the 

left, as just stated, the piston portions and 2 
uncover the ports 25 and 36, respectively, so that 
oil under pressure as established by the pur.np 
rotor 5 will pass through the connecting pipe, 
ports and passages into the fluid chamber 6 and 
thence through the port 5 into the cranber. A 4 
to the left of the piston E8. It will be under 
stood that up uxntil the time that the pistor valve 
a C is shifted, lubricating oil is being raised through 
the pipe 65 by the oil pump and then delivered 
to the pipe 63, from which it passes through the 
fluid chainber 6 in the valve housing 69 and, be- . 
case of the pressure established, the valve 9 
is inseated, thus permitting the uninterrupted 
flow of the oil through the pipe 92, cooler 98, pipe 
66 &nd thence through the axial passage a 38 to 
the internal gear 26, and then to the reservoir S. 

Iowever, When the pistor valve G is shifted 
toward the left, a relief for this oil flow is per 
mitted by the pass3ge of the oil into the chamber 
Sá 3rd the ensuing reduction in oil pressure on 
the valve 38 either permits this valve to close en 
tirely or to partially closs, dependent upon the 
setting of the spring 96. 

the oil that is delivered into the chamber 3 & 
noves the piston 3 toward the right, as viewed 
in Fig. 3, thereby throwing the shifting arms 83 
in the same direction and throwing into engage 
ment the forward drive clutch by compressing 
the friction discs 269 and 2 between the drum R 
and the hub fange 22. 
With the forward drive clutch in engagement, 

the drive from the shaft () is transmitted 
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4. 
through the flywheel f, spider 3, driving shaft 
4, the right hand or forward drive clutch con 
prising the drum , friction discs 2 and 2 and 
hub 22, which in the present instance also in 
cludes the driving pinion 25 that is in mesh with 
the internal gear 26 and thence to the driven 
shaft 27. 
The piston T8 is moved toward the right by the 

oil pressure until the forward drive clutch is def 
nitely in engagement and, at this time, the posi 
tions of the piston, pistor waive and associated 
linkage is substantially as indicated by full lines 
in Fig. 4. In other words, the shifting of the pis 
ton F8 has aiso occasioned a slight return of the 
piston valve toward the right, as viewed in Fig. 4, 
from the dotted line position to which the piston 
valve had been originally noved by the hand ever 
88. However, this relocating of the pistor valve 
is not sufficient to mask the ports 5 and 6, so 
that oil under pressure is maintained in the 
chanier in order to continue the engagement 
of the forward dirive clutch. After the equired 
pressure has been estaiolished in the chanoer St., 
any excess in oil press are that may be established 
by the oil punap will he relieved through the re 
lief valve 9A and the oil then passing through the 
port 83 will complete the circuit as seeinbefore 
described. Moreover, any oil that Inay have 
originally been in the chamber 65 to the right of 
the piston 8, as viewed in Fig. 3, will be exhaust 
ed through the post 5 and then through the open 
end S of the valve housing 59. Oil escaping 
through the indicated openings simply dirips over 
the mechanism beneath and is finally collected in 
the reservoir : G. 

If now it is desired to reverse the drive to the 
mechanish, the operating handle 38 will be 
rocked toward the right, as viewed in rig. 2 to 
thereby knowe, through the associated lineage, tile 
piston valve toward the right, as viewed in Figs. 
3 a di 4, and suistantially to a positio at the 
opposite end of the housing 69, corresponding to 
ths, indicated in dotted lines in 3ig. 4. airing 
this Govement, the chanise S will be placed 
in continunication with cil under pressure in ine 
chamber 9 through the port, 6, while the chair 
cer a $3 will be opened to the exhaust through the 
port 5, as permitted icy the open end at the 
left end of the housing 69. In other Words, i.e 
valve position Wii 2 exactly the reverse of Éiaat 
hereinbefore desced. 
Accordingly, the piston & will be noved to 

ward the left, as viewed in Fig. 3, and any oii that 
may be in the chamber Sé will be exhatasted as 
aforesaid. The shifting artins 68 will according 
ly be rocked toward the left, as viewed in Rig. 3, 
thus tharowing into engagement the reversing 
clutch, as formed by the dru Yr 8, friction discs 
3 and 32 and the hub fiange 33. 
The reverse drive will the occur through the 

following parts: The fiywheel , spider 3, driv 
ing shaft 4, reversing or left had clutch, pinion. 
3G, gear 88, counter-shaft. 68, pinion 6, and then 
through the internal gear 28 to the driver shaft 
2. 
Any lubricating oil that is not exhausted 

through the openings 6 or , dependent upon 
the direction of drive, is finally exhausted through. 
the relief valve 9, pipe 9, cooler 98, and return 
pipe G0, for final passage through the axial hole 
4 in the driving shaft. As before stated, Sorne 

of the oil passing through this hole in the driv 
ing shaft is sprayed onto the friction discs, while 

is the remainder passes through the end of the 
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shaft and is sprayed onto the internal gear for 
final collection in the reservoir . 

It will be understood that the nature of the 
linkage connection between the piston valve O 
and the pistor rod 9, in conjunction with the 
movement of the operating lever 88, is such, that 
when the operating handle is moved from the 
forward drive position illustrated in Fig. 4 to the 
neutral position illustrated in Fig. 3, the piston 
valve will be moved to a position such that the 
piston portion, 2 thereof Will communicate the 
chamber 5 with the fluid chamber 4 through 
the port, E S and will continunicate the chamber 
84 with the exhaust opening through the 

port 25. Oil pressure will accordingly move the 
piston 8 toward the left, as viewed in Fig. 3, and, 
during this movement, the piston valve is slow. 
ly moved to the nasking position, illustrated in 
Fig. 3, whereupon the indicated movement of the 
pistol. 3 will cease and the pistor will Ghen oc 
c1gy the position show/a in Fig. 3. A six nilar nove 
inent occurs when the operating handle is moved 
from a reverse position to the neutral position. 

In order to insure adequate Rication of the 
puni otor and the free and positive novement 
of the varies 39 in their slots, angularly inclined 
oil passages 8 (see Sigs, 8 and 9) communicate 
the intermediate chambers 32 and 66 with parti 
annular grooves 9 and 2 provided in the face 
of the cover plate 88. The grooves 9 and 20 
8re iocated in a position Such that they substan 
tially register With the inner ends of the slots 58 
(see Fig. 5), and hence oil under pressure main 
tails the outward position of the vanes, thus 
avoiding any necessity for springs. 

in the event of the installation of these mech 
anisms in craft provided with twin screws and 
accordingly Wit, propei.e. shafts Enning in op 
posite directions, the suction and delivery pipes 
(35 and 58 would be reversed from the positions 
indicated in g. 6, according to the direction of 
irotation of the shaft of the engine to which the 
articial reye'sing mechanism is connected. 
if the hydraulic gear solid fail forary reason, 

it is still possible to operate the rechanism for 
for Ward drive by virtue. Of the oa 26 which is 
tires,died througia ara e2di Wya, 22 of the housing. 
As Alustrated in Fig. 3, this bar is shown as un 
connected to the link 53 and this arrangement 
is normali, So ioting as the hydraulic gear is func 
tioning. ER, the event of a failfare of the latte, 
however, the link 53 is disconseited from the 
part 8 and is connected to the adjacent end of 
the bac G3. If the nut, 23 is ther backed off 
sufficiently, rotation of the aut 324 will serve to 
pull the bar 3 toward the right and hence 
throw the for Ward drive clutch into engagement. 
A reversing mechanism of the character indi 

cated above may be ouilt for use in installations 
requiring high capacity, because the operating 
effort recuired to actuate the forward and re 
verse clutches is provided by the operation of the 
mechanism itself through the medium of oil pres 
sure. Moreover, this pressure is created by the 
use of a mediun which is in turn utilized to lubri 
cate the mechanism as a whole, so that the latter 
is a fully Seif-contained unit. 

clair: 
1. In a reversing mechanism, the combination 

of a driving shaft, a pair of gears freely rotatable 
on the shaft, clutches for positively driving either 
of the gears, a member shiftable to engage either 
clutch, and hydraulic means for shifting the 
member comprising a cylinder, a double-acting 
piston operating in the cylinder and connected 
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of a housing having an oil reservoir, a driving to the member, a manually controlled valve for 

admitting fluid to either end of the cylinder, a 
pump driven by the shaft, and a pipe connecting . 
the pimp and valve for delivering fluid under 
preSSure to the cylinder. 

2. In a reversing mechanism, the combination 
of a driving shaft, a pair of gears freely rotatable 
on the shaft, clutches for positively driving either 
of the gears, a member shiftable to engage either 
clutch, and hydraulic means for shifting the 
member comprising a cylinder, a double-acting 
piston operating in the cylinder and connected 
to the member, a manually controlled valve for 
admitting fluid to either end of the cylinder, a . . 
pump driven by the shaft, a pipe connecting the 
pump and valve for delivering fluid under pres 
Sure to the cylinder, and a release valve in com 

: munication with the admission valve adapted to 
maintain a constant pressure in the pipe leading 
from the pump to the valve. 

3. In a reversing mechanism, the combination 
of a driving shaft, a pair of gears freely rotat 
able on the shaft, clutches for positively driv 
ing either of the gears, a member shiftable to 
engage either clutch, and hydraulic means for 
shifting the member comprising a cylinder hav 
ing a port adjacent each end, a double-acting 
piston Operating in the 'cylinder and connected 
to the member, a reciprocable valve adapted to 
mask the ports when in neutral position and shift 
able to open the ports to the incoming fluid and 
exhaust, respectively, a pump driven by the shaft, 
and a pipe connecting the pump and valve for 
'delivering fluid under pressure thereto. . 

4. In a reversing mechanism, the combination 
of a driving shaft, a pair of gears freely rotat 
able on the shaft, clutches for positively driv 
ing either of the gears, a member shiftable to 
engage either clutch, and hydraulic means for 
shifting the member comprising a cylinder hav 
ing a port adjacent each end, a double-actin 
piston Operating in the cylinder and connecte 
to the member, a manually controlled, recipro 
cable valve adapted to mask the ports when in 
neutral position and shiftable to open the ports 
to the incoming fluid and exhaust, respectively, 
a Connection between the valve and piston con 
strueted and arranged to provide for manual 
actuation of the valve in either direction inde 
pendently of the piston and an automatic shift 
ing of the valve when the piston is subjected to 
pressure, a pump driven by the shaft, and a pipe 
connecting the pump and valve for delivering 
fluid under pressure thereto. 

5. In a reversing mechanism, the combination 
of a housing having an oil reservoir, a driving 
shaft in the housing, a pair of gears freely rotat 
able on the shaft, clutches for positively driv 
ing either of the gears, a member shiftable to 
engage either clutch, a hydraulically actuated 
device connected to the member for shifting the 
Same, a pump driven by the shaft and having 
communication with the device for delivering 
fluid under pressure thereto, a suction pipe con 
necting the reservoir and pump, and means for 
returning fluid from the device to the reservoir. 

6. In a reversing mechanism, the combination 

shaft in the housing, a pair of gears freely rotat 
able on the shaft, clutches for positively driv 
ing either of the gears, a member shiftable to en 
gage either clutch, and hydraulic means for shift 
ing the member comprising a cylinder having a 
port adjacent each end, a double-acting piston 
operating in the cylinder and connected to the 
member, a manually controlled, reciprocable valve 
adapted to mask the ports when in neutral posi 
tion and shiftable to open the ports to the in 
coming fluid and exhaust, respectively, a pump 
driven by the shaft, a suction pipe connecting 
the reservoir and pump, a delivery pipe connect 
ing the pump and valve, and means for return 
ing the fluid from the cylinder to the reservoir. 

7. In a reversing mechanism, the combination 
of a housing having an oil reservoir, a driving 
shaft in the housing having an axial oil pas 
Sage and radial oil passages extending therefrom, 
a pair of gears freely rotatable on the shaft, 
clutches for positively driving either of the gears, 
a member shiftable to engage either clutch, and 
hydraulic means for shifting the member comi 
prising a cylinder having a port adjacent each 
end thereof, a manually controlled, reciprocable 
valve adapted to mask the ports when in neu 
tral position and shiftable to open the ports to 
the incoming oil and exhaust, respectively, a 
pump housing encircling the shaft and having 
suction and delivery chambers, a pumping ele 
ment driven by the shaft within the housing, a 
Suction pipe connecting the reservoir with the 
Suction chamber, a delivery pipe connecting the 
delivery chamber with the valve, and a return 
pipe connecting the exhaust side of the valve 
with the housing, said last-named housing con 
nection being in communication with a port 
formed in the housing and adapted to register 
with one of said radial passages, whereby the 
oil passing through the return pipe is delivered 
into the axial passage, and certain of the other 
radial passages being located along the shaft 
to discharge oil on the clutches. 

8. In a reversing mechanism, the combination 
of a driving shaft, a pair of gears freely rotat 
able on the shaft, clutches for positively driv 
ing either of the gears, a member shiftable to engage either clutch, and hydraulic means for 
shifting the member comprising a cylinder hav 
ing a port adjacent each end, a double-acting 
piston operating in the cylinder and connected 
to the member, a reciprocable valve adapted to 
mask the ports when in neutral position and 
shiftable to open the ports to the incoming fluid 
and exhaust, respectively, a first link pivotally 
mounted on the rod of the piston, a second link 
pivotally connected at its ends to the valve and 
first link, respectively, means for manually ac 
tuating the first link to thereby manually ac 
tuate the valve in either direction independently 
of the piston, the valve being responsive to move 
ments of the piston when the latter is subjected 
to pressure, a pump driven by the shaft, and a 
pipe connecting the pump and valve for deliver 
'ing fluid under pressure thereto. 

WAM. J. PEARMAN. 
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