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'HYDRAULIC MOTOR

Robert C. Lamond Philadelphia, Pa., assignor to
> American Enxineerinz Company, Philadelphia,
Pa., a corporation of Pennsylvania

Application March 10,
14 Claims.

This invention xelates to hydraulic motors, and
more particularly to hydraulic motors of the re-
ciprocatlng plunger type adapted for use in steer-
ing  mechenisms.

- One object of the vresent invention is to pro-
vide & generally improved valve mechanism for
fluid motors of the stated character which func-

-~ tions tc bypass fluid from the pressure side of
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the motor to the exhaust side thereof when the
ram approaches its mit of travel in either di-
rection.

Another object is to provide a ﬂuid motor of
the stated character having associated therewith
a valve unit enclosed within a suitable casing and
operatively connected to a driven member, and
80 constituted as to bypass fluld from the pres-
sure side of the motor to the exhaust side thereof
when the latter approaches its limit of travel in
either direction, and to prevent a reverse flow
of fluid when the pressure at both sides of the
motor becomes substantially balanced. .

Other and further objects will become apparent
as the description of the invention progresses

Of the drawings:

Pig. 1 i1s 2 plan view of the assembled con-
struction including the valve unit compr!sing the
present invention.

Fig. 2 is a plan view partly in section of the,

" valve unit and the operating mechanism there-
for. -

Fig 31s a sectional elevational view taken. sub-

‘stantially along line 3—-3 of Fig. 2. ‘
. Fig. 4 is a-plan view showing the valve unit’

a,pplie.d to & fluid motor of the single ram type.

Referring to the drawings, the numeral | des-
lgnates generally & fluid motor comprising aligned
pairs of cylinders-2, 3 and 4, 5 having rams 6
and 7, respectively, operating therein. Motor |

is actuated by & variable stroke reversible dis- -

charge pump '8 driven by any suitable power
means; such, for example, as an electric motor
8. Pump 8§ is of the general type shown and
described in the United States patent teo Hele-
Shaw No. 1,077,879, to which reference may be

5 had for a full disclosure thereof. Rams 6 and

1 are operatively connected to & rudder stock
10 by means of a crosshead §i. One side of
pump 8 is operatively connected to cylinders 2

and 5 of motor [ through pipe connections 12
and {3, while the other side of said pump is
connected to cylinders 3 and 4 by pipes i4 and
.15, Pipes §2 and 13 are connected to one side of
2 valve unit 16, while pipes i4 and i5 are con-
nected to the other side thereof, as shown in
Flg. 1. Valve unit {6 comprises a. casing {7

s

1934, Serial No. 714,923
(CL 60—52)

having valve chambers I8 and 19 provided at the
opposite ends thereof, connected by a communi-
cating passage 20’. Communicating with cham-
bers {8 and (8 are s pair of passages 20 and 21
provided in extensions 22 and 23 respectively, of
casing (1. The outer ends of extensions 22 and
23 are provided with flanges 24 and 25 to which
are bolted companion flanges 24’ and 28’ which
secure pipes (2 and i4, respectively, to casing I7.

Referring to Flg. 3, extensions 22 and 23 are }

provided with vertical passages 27 and 28 re-
spectively, extending upwardly from passages 20
and 21.
23 terminate in flanges 29 and 30 to which are
bolted companion fanges 81 and 32 which secure
pipes 13 and 15 respectively to casing IT.

A palr of valves 33 and 34 engage valve seats
provided at the inner ends of passages 20 and
-21, respectively, and are normally held in seated
position by springs 35 and 36. The stems 37 and.
38 of valves 83 and 34 extend through glands 38

The upper ends of extensions 22 and -
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and 40 respectively, and the outer ends of which \

are provided with slots 41 and 42 which respec-
tively receive pins 43 and 44 provided at the op-

" posite ends of a lever 45. Lever 48 is pivoted in-

termediate its ends at 46 to an extension £7 of

casing 1. A projection 48 extends outwardly

from lever 45 and is adapted to be engaged by
bolts 48 and 50 adjustably mounted in a pair of
ears §f and 52, respectively, projecting outwardly
at spaced points from rudder stock (0. Bolis
49 and 50 are so positioned that when the rudder
stock 10 has been operated a predetermined
amount in one direction bolt 49 will engage pro-
jection 48 to open valve 33 and when operated
a predetermined distance in the reverse direc-
tion bolt 50 will engage projection 48 to open
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valve 34. As shown in Fig. 2, the diameters of

pins 43 and 44 are slightly less ther the width of
slots 41 and 42 to enable tilting of lever 45 about
_its pivot 486.
As shown iIn Fig. 2, casing 17 of valve unit 18
"is provided with an intermediate chamber 53,
and a passage 54 establishes communication be-
tween said chamber and communicating passage
20", - A relief valve 58 normally engages a valve
- seat provided at the inner end of passage 54 and
thereby normally prevents the passage of fluid
{rom passage 20’ to chamber 83..~ Valve 88 is nor-
mally held in closed position by a coil spring
86 which extends between the latter and an ad-
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Jjustable spiing seat §1. An adjustable bolt ¥8

extends through a cover plate 59 for chamber
83, and engages spring seat §1. A cap 60 is

provided to house the outer end of bolt 58. By’

1
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this construetion it is seen that the tension of

. spring 86 may be regulated by simply adjusting
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bolt §8. Fluid entering chamber 53 is discharged
into a makeup tank 180 for the system through
an aperture 61 provided at the bottom of said
chamber and a pipe 62.

From this construction it is seen t‘lat if pump
8 is so adjusted as to deliver fluid pressure to
pipe 12, and suction to pipe 14, the pressure of
this fluid acting against the inner end of valve
33 will actuate the same to the left (Fig. 2)
against the tension of spring 3%5. = Fluid-may
then pass through communicating passage 20’
and into chamber (9. This pressure then acts
agsinst the annular shoulder 63 prov1de€; on

valve 34, thereby tending to retain the same upon .

its seat. It is also seen that if pump 8 is ad-
justed so as to deliver fluid pressure to pipe 4,
valve 34 will be actuated to the left against the
tension of spring 35, thereby permitting fluid to
enter chamber 18 through communicating pas-
sage 20’. The pressure acting against the an-
nular shoulder 64 provided on valve 33 retains
the latter upon its seat. It is also seen that
during operation of the device, in the event that
the pressure in passage 20’ shouid exceed the
tension of spring 36, valve 55 will be moved
to the'right (¥ig. 2), thereby permitting fluid to
flow from passage 20’ into chamber 53 and thence
to exhaust through pipe 62. By this construc-
tion excessive pressures in the system are pre-
vehted.

Referring to Figs. 1 and 2, it willl be observed
that when pump 8 has been adjusted to deliver
fluid pressure to pipe 12, fluid under pressure
will enter cylinders 2 aénd 5 thereby causing rams
6 and 7 to operate crosshead 1 ard rudder stock
{0 in a clockwise direction. As the rams and
rudder stock approach the limit of their travel
the inner end of kolt 50 will engage projection 48
cn lever 45, thereby actuating valve 34 to the
left against the tension of spring 36, and also
against the pressure of the fluid acting on shoul-

der 63, thus establishing communication between

pipes 12 and (4. Fluid under pressure then also
enters cylinders 3 and 4 with the result that the
pressure on both sides of the motor soon hecomes
balanced or equalized, thereby effecting a cush-
ioning action on the rams and stoppage thereof
from further travel. At this time pump 8 has
been adjusted to neutral position. Mechanisms
for adjusting pumps in this manner are well
known in the art, and for a full disclosure of such
a mechanism, reference may be had to my United

‘States Patent No. 1,986,640. Spring 35 will now

urge valve 33 into engagement with its seal and
thereby prevent a reverse flow of fluid in the
system. Now upon reversal of the discharge of
pump 8 fluid under pressure will enter cylinders
3 and 4 causing rams 6 and 7 to operate cross-
head I and rudder stock 18 in a cotnter clock-
wise direction.  This movement continues untii
the inner end of bolt 48 engages projection 48

thereby causing valve 33 to move to the left, and

thus permit fluid from pipe 14 to flow to pipe 12,
and thence to cylinders 2 and 5, thereby eﬂfect-
ing a cushioning action on the rams and stoppage
thereof from further travel. At this time pump
8 has again bsen adjusted to neutral position,
as above described, and when the pressure in the
system again is balanced spring 36 will urge
valve 34 upon its seat, and thereby prevent s
reverse flow- of fluid in the system. Valves 33

and 34 may be urged to closed positicn in the

manner described above owing to the lost motion

-rudder stock is

3,125,452

provlded by virtue of the pin and slot connectlon
- between said valves and. lever 45. :

The bolts 49 and 50 are so adjusted as ‘16’ 1n-
sure unseating of valves 34 and 33 respectively,
when rams 6 and 7 and rudder stO“k 10 approach
their limit of travel.

In the construction shown in Fig. 4 a single
pair of .cylinders 10’ and 71’, having g ram 12’
operating thereiz, are operatively connected to
a punip 8' through pipes 74’, 15" and 71§', 11,
respectively. Ram 72’ is operatively connected
to rudder stock 10’ through a-crosshead (1’. A
valve unit 16’, similar to valve unit 46 shown in
Figs. 2 and 3, is connected to pipes 74’,
and 76, 17’ and a pair of adjustable bolts 49’

-and 50" provided in rudder stock {0’ are adapted

to engage projection 48’ provided on a lever 45,
associated with ‘said vaive unit when the said
actuated toward its limiting posi-
tions by ram 72°. By this construction it is ap-
parent that when ram 72’ is actuated in either

direction, upon approaching its limit of travel, .

bolt 49’ or 50’ will actuate the valves of unit 16’
to effect bypassing of the fiuid between the cyl-
inders. This action obviously preduces a cushion-
ing effect upon the ram and prevents damage to
the parts.

While the embodiments herein shown are ad-
mirably adapted to fulfill the objects primarily

stated it is to be understood that the invention
is not fo be limited to the embodiments herein
shown as it may be embodied in other forms,
all coming within the scope of claims which fol-
low.

What is clalmed is:

1. In a device of the class described, the com-
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bination with a fluid motor, of a pwnp for actu- -

ating said motor, said motor comprising a pair
of aligned cylinders and a ram operative in said
cylinders, a rudder stock operatively connected
to sai¢ ram, normally inoperative bypass means
connecting said cylinders, and means provided

‘on said rudder stock for actuating said by-pass

means to render the latter operative when said
rudder stock approaches its limit of travel in
either direction.

2. In a device of the class described, the com-
bination with a fluid motor, of a pump for actu-
ating sald motor, said motor comprising a pair
of aligned cylinders, and a ram operative in sai
cylinders, a rudder stock operatively connected
to said ram and adapted to be adjusted upon
movement of said ram in either direction, by-
pass means disposed between tae cylinders of
said motor, and means provided on said rudder
stock for actuating szid bypass means when the
rudder stock approaches its limit of travel in
either direction to thereby equalize the pressure
in said cylinders.

3. In a device of the class described, the ¢om-
bination with a fluid motor, comprising a pair of
aligned cylinders, and a ram operative in said
cylinders, of a pump for actuating said motor,
a rudder stock operatively connected to said ram,
bypass means, piping connecting said bypass
means with said cylinders, norma.ly closed valves
in said bypass means, said valves being so dis-
posed that when one of said cylinders is subjected
to pressure one of said valvesis opened, while the
other is held in closed position, and when the
other of said cylinders is subjected to pressure
sald last mentioned valve is apened, and said first
mentioned valve is held in closed position, operat-
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ing means for said valves, and means provided

on said rudder stock for actuating said operating

75



- 20

- 9,135,263

means to unseat the valve held in closed position
when sald rudder stock approaches its limit of
travel to equa,}ize the pressures in said cylinders.

4. In a device of the class described, the com-
bmation with a fluld motor, comprising a ram,
a"pair of cylinders embracing said ram, of a
pump, piping connecting said pump to said cyl-

inders whereby pressure may be applied to either
of said cylinders while exhausting the other, by- .

pass means connected to sald piping having nor-
mally closed valves provided therein, said valves
being so disposed that when one of said cylinders

.is subjected to pressure one of said valves is.

opened, while the other is held in closed position,

and when the other of said cylinders is subjected .

to pressure said last mentioned valve is opened,
and sald first mentioned valve is held in closed
position, of a rudder stock operatively connected
to said ram, operating means mounted on said
rudder stock, and means operated by said last
mentioned means when the rudder stock ap-
proaches its Hmit of travel on one direction to
open one of said valves held in closed position,

- and to open the other of said valves held in closed:
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position when approaching its limit of travel in
the reverse direction.

5. In a device of the class described, the com-
bination with a fluid motor comprising a ram,
and a pair of cylinders embracing the opposite
ends of said ram, of means for applying fluld
pressure to either of said cylinders while ex-
hausting the other, a rudder stock operatively
connected to said ram, bypass means between
said cylinders comprising a casing, a pair of nor-
mally closed valves provided in said casing, a
communicating passage between said valves, said
valves being so disposed that when one of said
cylinders is subjected to pressure one of said
valves is opened, while the other is held in
closed position, and when the other of said cyl-
inders is subjected Yo pressure sald last men-
tioned valve is opened, and said first mentioned
valve is held in closed position, a relief valve con-
necting said communicating passage to exhaust,
a.common operating member for said first men-
tioned valves, means mounted on said rudder
stock for actuating said operating member to
open one of said valves held in closed position
when the ram approsches its limit of travel in
onhe direction, and additional means mounted on
said rudder stock for actuating said operating
member to open the other of said valves held in
closed position when the ram approaches its limit
of travel in the reverse direction.

6. In a device of the class described, the com-
bination with a fluld motor, coq&prising a ram,
and a pair of cylinders embracing ‘the opposite
ends of said ram, of a pump, piping connecting

~ said pump with said cylinders whereby pressure

may be applied to either of said cylinders while

exhausting the other, bypass means connected.

to sald piping, sald bypass means comprising a
casing, a pair of normally closed valves provided
in said casing, a communicating passage. between
said' valves whereby when either of said valves
is unseated by fluld pressure from said pump
said fluid pressure will tend to retain the other
of said' valves in. closed position, a relief valve
connecting said communicating passage to ex-
haust to prevent excessive Dressures wlthln ‘sald
casing, and means for unseating the valve heid

in closed position by the pressure from said pump.’
‘When' the ram approaches its limit of travel to
thereby equalize the pressure ln said cynnders, .

3

and means for normally holding said val\ves in
closed position.
7. In a 'device of, the class described, the com-

- bination of a fluid motor, comprising a ram, a

pair of cylinders embracing the opposite ends of
said ram, of s pump, piping connecting said pump
with said cylinders whereby pressure may bé
applied to one of said cylinders while exhausting
the other, a rudder stock operatively connected
‘to said ram, bypass means connected to saild pip-
ing, normally closed valves in said bypass means,
one of sald valves controlling the flow of fluid
from the cylinder subjected to pressure to the
cylinder connected to exhaust, when said ram is
moved in one direction, the other of said valves
controlling the flow of flulid from the cylinder
subjected to pressure to the cylinder connected to

exhaust .when the ram is actuated in the reverse -

direction, said valves being so disposed that when
one of said cylinders is subjected to pressure
one of said valves is opened, while the other is
held in closed position, and when the other of
said cylinders is subjected to pressure said last
mentioned valve is opened, and said first men-
tioned valve is held in closed position, a common

operating member for said valves, means pro- -
. vided on said rudder stock for actuating said

member to open one of said valves held in closed

10
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position when said rudder stock approaches its

limit of travel in one direction, and additional
means on sald rudder stock for actuating said
member to open the other of said valves held in
closed position when said rudder stock ap-
proaches its llmit of travel in the reverse direc-
tion.

8.Ina device of the class described, the com-
bination with a fluid motor, comprising a pair
of rams, cylinders embracing the opposite ends

30

of each of said rams, of means for applying fluid .

pressure to said cylinders, piping connecting the
cylinders of one ram with the diagonally oppo-
site cylinders of the other ram whereby pres-
sure may be simultaneously applied by said means
to either of said connected pairs of cylinders while
exhausting the other, bypass means between
said connected pairs of cylinders, normally closed
valves in said bypass means, one of said valves
controlling the flow of fluld from the cylinders

subjected to pressure to the cylinders connected -

to exhaust when the rams are actuated in one
direction, the other of said valves controlling the
flow of fluid from the cylinder subjected to pres-
sure to the cylinder connected to exhaust when

the rams are actuated in the reverse direction,

sald valves being so disposed that when one of.
said connected pairs of cylinders is.subjected to

pressure one of said valves is opéned, while the

other jis held in closed position, and when the
other of sald connected pairs of cylinders is
subjected to pressure said last mentioned valve 15
opened and said first mentioned valve is held in
closed position, a common operating member for
said valves, a rudder stock operated by said rams,
means provided on said rudder stock for actuat-
ing said member to open.one of said valves held
in closed position when said rudder stock ap-
proaches its limit of travel in one direction, and
additional gmea.ns on said rudder stock for actu-
aling said’ member to open the other of said
valves held in closed position when said rudder
stock approaches its llmit of travel in the reverse
direction;

9. In a device of the class described, the com-_ -

bination of a fiid moter, comprising & ram, -and

8 ps.lr of cynnders embraclng the opposite ends .
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. of sald ram, of means for appiyiné fluid pressure

wo-

to either of said cylinders while exhausting the
other, bypass means between said cylinders com-
prising & casing, a pair of normally closed valves
provided in said casing, & communicating pas~
sage between said valves, said valves being so
disposed that when one of said cylinders is sub-
jected to pressure one of said valves is opened,

while the other is held in closed position, and .

when. the other of said cylinders is subjected to

‘pressure sald last mentioned valve is opened, and
said-first mentioned valve is held in closed posi-.

tion, a rellef valve connecting said communicat-
ing passage to exhaust, a common operating
member for said first mentioned valves, adjusta-

. ble means for actuating said opera.ting member

=

2(

15
»

30

o
ot

40

60

75

to open one of said valves held in closed position
when the ram approaches its limit of travel in
one direction, and a second adjustable means for
actuating said operating member to open the
other of said valves held in closed position when
the ram approaches its limit of travel in the
reverse direction, and resilient means for urging
the valve opened by the application of fluld pres-
sure to closed position when the pressure at both
ends of said ram becomes substantially balanced.

10. In a device of the class described, the com-
bination with a fluid motor, comprising a ram, a
bair of cylinders embracing the opposite ends of

said ram, of a pump, piping connecting said

pump with said cylinders whereby pressure may
be applied to either .of said cylinders while ex-
hausting the other, a rudder stock operatively
connected. to said ram, bypass means connected

to said piping, normally closed valves in said by-

pass means, one of said valves controlling the
flow of fluid from the cylinder subjected to pres-
sure to the eylinder connected to exhaust when
said ram is moved in one direction, the other of

- said valves controlling the flow of fluid to the

cylinders subjected to pressure to the cylinder
connected to exhaust when the ram is moved in
the other direction, said valves being so disposed
that when one of said cylinders is subjected to
pressure one of said valves is opened, while the
other is held in closed position, and when ‘the
other of sald cylinders is subjected to pressure
said last mentioned valve is'opened, and said
first mentioned valve is held in closed position,
& common operating member for said valves, ad-

justable means provided on said rudder stock.for -

actuating said member to' open one of said valves
held in closed position when said rudder stock
approaches its limit of travel in one direction,
and a second adjustable means on said rudder
stock. for actuating said member to open the
other of said valves held in closed position when
sald ram approaches its limit of travel in the
reverse direction. ’

11, In a device of the class described, the com-
bination with a.fluid motor' comprising a ram,
and s pair of cylinders embracing the opposite
ends of said ram, of means for applying fluid
pressure to either of said cylinders while exhaust-

5 Ing the other, bypass means between said cyl-

inders ‘comprising a casing, a pair of normally
closed valves provided in said casing, a commun-
icating passage between said valves, said valves
being so disposed that when one of said cylinders
is subjected to pressure one of said valves is

“opened, while the other is held in closed posi-

tion, and when the other of said cylinders is
subjected to pressure said last mentioned valve
is opened, and said first mentioned valve is held
in closed position, a common operating member

" 2,125,452

for said valves, mea;xis for actuating' said member
to open the valve held in ¢losed position when

_ the ram approaches its limit of travel in one

direction to thereby balance the pressures at
each side of sald motor, spring means for urg-
ing the valve held in open position by the appli-
cation of fluid pressure to closed position when
the pressure at each side of sald motor becomes
substantially balanced, and a second means for
actuating said member to open the other of said

“valves held in closed position when'the ram ap-
_ proaches its limit of travel in the reverse direc-

tion to again balance the pressures at each side
of sald motor, and resilient means for urging the
other of said valves held in open position by the
application of fluld pressure to closed position
when the pressure at both sides of said motor
again becomes substantially balanced.

' 12. In a device of the class described, the com-

bination with a fluid motor comprising a pair of 2

rams, and cylinders embracing the opposite ends
of each of said ranis, of means for applying fluid
pressure to said cylinders, piping connecting the
cylinders of one ram with the diagonally oppo-
site cylinders of the other ram whereby pressure
may be simultaneously applied by said means to

either of said connected pairs of cylinders while

- exhausting the other, bypass means between said

connected pairs of cylinders comprising a cas-
ing, a pair of normaliy closed valves provided in
Saild casing, and a communicating passage bhe-
tween saild valves, said valves being so disposed
that when one of sald connected pairs of cyl-
inders is subjected to pressure one of said valves
is opened while the other is held in closed posi-
tion, and when the other of sald connected pairs.
of cylinders is subjected .to pressure said last
mentioned valve is opened and said first men-
tioned valve is held in closed position, & common
operating member for said valves, means for ac-
tuating sald member to open the valve held in

closed position when the rams approach their -

ilimit of travel in one direction to thereby balance
the pressures at each side of said motor, spring
means for urging the valve held in open position
by the application of fluid pressure to closed
position when the pressures at each side of said
mofor become substantially balanced, and a sec-
ond means for actuating said member to open
the other of said valves held in closed position

- when the rams approach their limit of travel in

the reverse direction to again balance the pres-
sures at each side of said motor, and resilient
means for urging the other of said valves held

in open position by the application of pressure to .

closed position when the pressures at both sides
of said motor again become substantlally
balanced.

13. In a device of the class described, the com-
bination with a fluid motor comprising a ram,
and a pair of cylinders embracing the opposite
ends of said ram, of means for applying fluld

pressure to either of said cylinders while ex- '

hausting the other, bypass means between said
cylinders comprising a casing, a pair of nor-
mally closed valves provided in said casing, and
a communicating passage between said valves,
sald valves being so disposed that when one of
said cylinders is subjected to pressure one of said
valves is opened, while the other is held in closed

. .position, and when the other of said cylinde s is

subjected to pressure said last mentioned valve
is opened, and said first mentioned valve is held
in closed position, a common operating mem-
ber for said- valves, means for actuating said
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-- member to open one of said valves held in closed

10

15

position when the ram approaches its limit of

travel in one direction to thereby balance the

pressures at each side of said motor, a second
means for actuating said member to open the

other of said valves held in closed position when -

the ram approaches its limit of travel in the
reverse direction to again balance the pressures
at each side of said motor, and means providing

‘a lost motion connection between said member

and said valves fo permit relative movement of
said valves. ’ )

14, In a device of the class described, the com-
bination of a fluid motor comprising a pair of

-rams, and cylinders embracing the opposite ends
of said rams, of means for applying fluid pres- -
. sure to said cylinders, piping connecting the cyl-

inders of one ram with the diagonally opposite
cylinders of the other ram whereby pressure
may be simultaneously applied by said means to
either of said connected pairs of cylinders while
exhausting the other, bypass means between said
connected pairs of cylinders comprising a cas-
ing, a palr of normally closed valves provided in

said casing, and a communicating passage be-
tween said valves, said valves being so disposed
that when one of sald connected palrs of cyl-

nders is subjected to pressure one of said valves

is opened, while the other is held in closed posi-
tion, and when the other of said connected pairs
of cylinders is subjected to pressure said last

- mentioned valve is opened and said first inen-

tioned valve is held in closed position, a coramon
operating member for said valves, means for ac-
tuating said member to open one of said valves
held in ¢closed position when the rams approach
their limit of travel in one direction to thereby
balance the pressures at each side of said motor,
a8 second means for actuating said member to
open the other of said valves held in closed posi-
tion when the rams approach their limit of travel
in the reverse direction to again balance the pres-
sures at each side of said motor, and means pro-
viding a lost motion connection between said
member and said valves to permit relative move-
ment of said valves.. N
ROBERT C. LAMOND.
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