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This invention relates to drives for machines
which require to be driven at two different
speeds, such as a rotary printing press which
should be driven at a low speed. when a web of
paper is being threaded therethrough and at 5
a high speed when the paper is being printed
by the press. When changing from low speed to
high speed, the press shoulid be accelerated grad-
ually to avoid breaking the web of paper, and
it is also desirable that the press be decelerated 10
gradually.
The present mvention has as an object to pro-
vide a drive which will drive a machine at either
of two predetermined speeds, which will gradu-
ally accelerate the machine from low speed to 15
high speed and which will gradually decelerate
the machine from high speed tn low speed. 5
Another object is to provide a drive of this
character which is relatively simple in construc-
tion and susceptible of close adjustment and 20
control. - ! ‘
Other objetts and advantages will appear
from the:description hereinafter given of a drive
in which. the invention is embodied. 5
" According to the invention in its general aspect 23
and as ordinarily embodied in practice, a hy-
draulic motor for driving a machine is energized
by liquid supplled thereto from a pump having

“a member which is shiftable between two preset

“ positions to csuse the pump to deliver liquid at 30
one or the other of two predetermined rates and
thereby cause the motor to drive the machine
at one or the other of two predetermined speeds,
and means are provided for limiting the rate at
which pump delivery is varied to thereby cause 35
the speed of the machine to be gradually varied
from one speed to the other. ’

The invention is exemplified by the hydraulic
drive shovqn schematically in the accompanying
drawing in which the views are as fcllows: - 40

~Fig. 1 is a diagram of the hydraulic circuit.

Fig. 2 is & view showing a start and stop valve-
in & position different from that shown'in Fig.'1

Pig. 3 is a view showing a control valve in a
position different from that shown in Fig. 1. 45

Since the machine to he driven forms no part
of the present invention, it has beeh represented
by a single roller | and shown as being connect-
ed by a suitable drive 2 to a constant displace-
ment rotary nydraulic motor 3. Liquid for en- 50
ergizing motor 3 is supplied thereto by a variable
displacement pump 4 which may be of any suit-
able type.

The pump shown schematically in Fig. 1 is of

the rolling piston type whxch is fully illustrated 86

_and described in Patent No. 2074068, Tt is

deemed sufficient to state herein that pump 4

~ has its pistons and cylinders arranged radially
in a cylinder barrel 5 which rotates upon a sta--

tionary valve shaft or pintle 6 having formed
therein ports and passages thirough which liquid
flows to and from the cylinders, that the outer
ends of the pistons react against an annular re-
action surface 7 which in practice is formed in
a separate rotatabie thrust menber carried by
a slide block 8 but which has been shown as be-
ing formed in slide block 8, that pump 4 wilt dis-

charge liquid at a rate dependent upon the dis--
tance the axis of reartion surface 7 is offset to--

ward the right from the axis of cylinder barrel
5, and that slide block 8 is arranged in a casing
$ which permits it to be moved transversely of
pintle 6 but prevents it from moving in any other
direction.

Pump 4 discharges liquid into a supply chan-
nel {0 which has one of its ends in communica-
tion with the ports and passages in one side of
pintle 6 and its other end connected to the inlet

port of motor 8. Liquid is returned from motor .

3 to pump £ through a channel 1{ which com-
municates with the ports and passages in the
other side of pintie 6.

The delivery of liquid to motor 3 is controlled
by a start and stop valve |4 which 1s fitted in a
valve casing 15 and urged toward the left to the
position shown in Fig. 1 by a helical compres-
sion spring 16 and which is adapted to be
moved toward the right to the position shown in
Fig. 2 by a solenoid T to the core of whlch the
stem of valve 14 is connected.

In order to preveni the movement of valve {4
from being hampered by entrapped liquid or gas,
the extreme ends of valve casing 16 are con-

nected to a drain channel 18 which discharges

into any suitable place such as a reservoir {8
which is ordinarily arranged in the casing of
pump 4 but which for the purpose of illustration
has been shown as being separate therefrom.
Valve 14 controls communication between four
annular grooves or ports 22, 23, 24 and 25 which

are formed in the bore of casing 15. Port 22 is -

connected by a channel 26 to supply channel {0
intermediate the ends thereof., Port 28 has the
other end of return channel {{ connected thereto,
Port 24 is connected by a channel 27 to the. dis-
charge port of motor 3.  Port 25 is connected by

& channel 28 to the inlet of a resistance valve
.29 which functions as a brake and discharges

into drain channel 18.
When valve §4 is in the position shown in Fig.




_to drive machine f.

o

uid through channel 10 to motor 8 and cause it
"The Hquid discherged at this
time by motor 3 will flow through channel 27,
valve casing 16 and channel (§ to the mtake

.of pump 4. The pressure created by pump 4 is
. limited by a arelief valve 30 which is connected

by & channel 31 to channel 18 and discharges into
reservoir 18.

When valve 14 is In the position shown in Fig.
1, channel i0 is open to channel {{§ through chan-

nel 28 and valve casing. {6 so that pump 4 is by~

passed. The liquid discharged at this time by
motor 8 passes through channel 21, valve casing
{6, channel 28, brake valve 28 and drain channel

{8 into reservoir 19, brake valve 29 resisting the

passage of liquid therethrough and thereby func-
tioning as a brake to decelerate mot.or 8 and

" machine 1.

Thé lquid discharged by motor 3 when stop-
ping is drawn from channel {0 so that the volume
returned to pump & through channel {1 is con-
siderably less than the volume required to keep
the pump cylinders filled. Consequently, liquid
must be supplied to pump 4 from reservoir i3 to
miake up- for the volume. that passes through
motor 8,

Pump 4 is supercharged by a gear pump to be
presently described but, in case the volume sup-

' plied by the gear pump is insufficient to make up
- for the volume that passes through motor 3 when

the machine is being stopped, pump 4 is able to
draw liquid from reservoir {2 through a channel
82 which has one of its ends connected to the
intake of pump 4 and its other end extending
into reservoir 19, the lower part of channel 32
having a check valve 33 arranged therein to per-
mit liguid to be drawn freely from reservoir {8
bui preventing it from 'flowing in the opposite
direction. _

ILiquid for supercharging pump 4 and for con-
trol purposes is supplied by & gear pump 34 which
is ordinarily driven in unison with pump 4 and

" arranged in the casing thereof according to the

usual practice but which for the purpose of illus-
tration has been shown separate from pump 4

- and adapted to drew liquid from reservoir {8

and discharge it into & low pressure supply chan--

nel 386.

The pressure created by gear pump 34 is lim-
ited by a relief valve 86 which has its iniet con-
nected to channel 3% and its outlet connected by
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‘2 and pump l is running, pump § will deliver lig-

predetermined . maximum by two servo-motors
one of which is larger than the-other and both
of which are operated by liquid supplied by gear
pump 34.

As shown, the smaller servo-motor has its pis-
ton 41 connected to slide block 8 and fitted in a
cylinder 42 arranged upon one side of pump cas-
ing 8, and the larger servo-moctor has its piston

.43 connected to slide block 8 and fitted in a cyl-

inder 44 arranged upon the other side of pump

-casing 9. The movement of slide block 8 is lim-

ited by two adjustable stop screws 45 and 46
threaded, respectively, through the end heads
of cylinders. 42 and 44 and adapted to engage
the pistons therein.

Cylinder 42 is connected to low pressure sup-
ply channel 36 through a channel 47 and a check
valve &8 which permits liquid to flow freely from

channel 35 to cylinder 42 so that slide block 8 ..

is constantly urged toward the left by the liquid
acting upon piston 41. Check valve 48 prevents
liguid from escaping from' eylinder #2*except
through an adjustable choke #9 which is con-
nected in parallel with check valve 48 and regu-
lates the speed at which slide block 8 may move
toward the right.

The flow of liquid to and from cylinder 44 is
controlied by & valve 52 which is fitted in & valve
casing 53 and urged toward the right to the
position shown in Fig. 1 by a helical compression
spring 64 arranged between valve 52 and one end
of casing $3." Valve 52 is adapted to be moved
toward the left to the position shown in Fig. 3
by a solenoid §8 which has its core connected
to the stem of valve 62, In order to prevent the .
movement of valve 52 from being-hampered by
entrapped liquid or gas, the extreme ends of
}'glve casing 63 are connected to drain channel,

Valve casmg $3 has fthree annular grooves or
ports 567, 58 and 52 formed in the wall of its bore -
mtermediate the ends thereof. Port 5T has sup-
ply channel 35 connected thereto. Port 59 is
connected to drain channel I8. Port 58 is ar-
ranged between ports 571 and 59 and connected
to cylinder 44 by a channel 68, a check valve 6.
and & channel 82,

Check valve 6! permits liquid to flow freely to
cylinder 44 but prevents it from escaping from

50 cylinder 44 except through an adjustable choke

a channel 37 to suction channel 32 above check -

valve 33. The pressure in channpel 32 is limited
by & relief valve 38 which discharges into reser-
voir 19 and has its inlet connected to suction
channel 382 at a point above check valve §3.

Gear pump 34 discharges liquid at a rate in

© excess of requirements except possibly when

YT

motor 3 is discharging through brake valve 28
as explained above. At all other times, the ex-
cess Mquid discharged by gear pump 34 is ex-
hausted through relief valves 86 and 83 into
reservoir 19. Relief valve 88 may be of the ordi-
nary type but it 1s preferably of the type that is
not affected by back pressure, The arrange-
ment is such that gear pump 34 is able to main-

~tain at all times in channel 3% a pressure equal

to the resistance of relief valve 36 and to main-
tain in channel 32 a pressure equal to the resist-
ance of relief valve 38 whenever pump 4 is not
drawing liquid through channel 32 from reser-

- yoir 19,

The displacement of pump 4 is adapted to be
varied between a predetermined minimum and a

65

60

70

75

€3 which has its inlet connected to channel 62
and its outlet connected to channel 60. Choke
63 limits the rate at which liquid may escape
from cylinder 44 and thereby limits the rate at
which slide block 8 may move toward the left.

Instead of arranging check valves 48 and 6i
and chokes 48 and 62 as shown, the positions
thereof may be reversed so that the movement
of slide block 8 would be controlled by throttling
the flow of liquid to cylinders 42 and 44 angd lig-
uid coulid escape freely therefrom.

Brake valve 29 has sufficient resistance to cause
motor 8 and machine | to stop very quickly after
valve {8 has been shifted to the position shown
in Fig. 1, and choke 63 causes slide block 8 to
move slowly from its maximum-displacement po-
sitlon to its minimum displacement position.
Therefore, if the operator should restart the ma-

‘chine immediately after stopping it, slide block 8

might not have reached its minimum displace-
ment position and pump 4 might be delivering
liquid at a rate hlgh enough to cause motor 3
to start machine f so quickly that the paper
would be broken.

In order to avoid this ds.nger, provision is



made for causing slide block 8 to be moved to its
minimum displacement position substantially in-
stantaneously when valve {4 i3 operated to stop
the machine, o :

As shown, channel €2 is connected by a chan-
nel 64 to a port 65 which is ‘formed in the bore
of valve casing (8 and controiled by valve 14.
The arrangement is such that, when valve 14
is in the position shown in Pig. 2, port 68 is
blocked so that no liquid can escape from cyi-
inder 44 through channel! 84 and the movement
of slide block 8 is controlled by valve §2 but, when

. 2,284,852
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valve i4 is in the position shown in Fig. 1, port .

8% is open to drain channel i8 so that liquid-

may escape freely from cylinder 44 through chan-
nels 82 and 64, valve casing 5 and drain chan-
nel 18 into reservoir (9, thereby permitting pis-
ton 8¢ to move slide block 8 to its minimum
displacement position substantially - instantane-
ously. - s
: Operation : .
Assuming that valves {4 and 52 are in the po-
sitions shown in Fig. 1 and that pumps 4 and 24
_are running, the drive will operate as follows:
Pressure from gear pump 34 will extend to
cylinder 42 and cause piston 4§ to hold piston
6% against adjusting screw 48 in which’ position
of glide block 8 pump 4 will discharge liquid at
& predetermined minimum rate as determined
by the adjustment of screw 46, and the liquid
discharged by pump € will flow through chan-
nels 18 and 26, valve casing {5 and channel
to the intake of pump # so that motor 3 will
remain idle. S o
When solencid 17 .is energized, it wiil shift
valve 14 from the position shown in Fig. 1 to the
position -shown in Fig, 2 and then liquid from
pump 4 will flow through channel 10 {o metor
8 and cause it to drive machine { at a slow speed
appropriate for threading a web of paper through

~ . a printing press, the speed being determined -

- by the adjustment of screw 435. o
Then when solenoid 65, is energized, it will
shift valve 52 from the position shown in Fig. 1
to the position shown in Fig. 3 so that port 57
is opened to port 88 and port 89 is blocked. . Lig~
uid from gear pump 2& may then flow through

channel - 35, valve casing 53, channel 68, check

valve 61 and channel $2 to cylinder ‘44. Since
- cylinder 44 is larger than cylinder 42, the force
- exerted by the liquid upon piston 48 will cause
it to move slide block 8 toward the right to in-
crease pump displacement to maximum as de-
. termined by the adjustment of screw 45. Slide
block 8 in moving toward the right will cause pis-
ton 41 to expel liquid from cylinder 42 through
channel 47 and choke 49 into channel 36. -

'~ Choke 48 will limit the rate of flow there-
through and thereby cause slide block 8 to move
at a limited rate so that pump displacement and
delivery are gradually increased from the pre-
determined minimum to the predetermined max-

imum with the result that motor 3 is caused to.

gradualiy accelerate machine | from a slow speed
to a predetermined high speed. ‘

I for any reason, such as for the purpose of
Inspection or to splice in a web of paper from a
new roll, it is desired o decelerate machine 1
to its minimum speed, sclencid 86 may be deen-
ergized: to permit spring 54 to shift valve 52 to
the position shown in Fig. 1 to thereby open
cylinder 44 to drain so that the liquid delivered

13
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41 to move slide block 8 towarg the left to re-

duce the displacement of pump 8 to minimum,
Slide block 8 in moving toward the left will

cause piston 43 to expel liquid from cylinder 44

ihrough.channel 82, choke §3, chanmnel 89, valve

casing &3 angd drain channel (8 inic reservoir
19. Choke 63 will limit the rate at which slide
block 8 15 moved toward the left. Consequently,
the volumetric delivery of pump 4 will be grad-
ually reduced from the predetermined maximum
to the predetermined minimum and thereby

.cause motor 3 and machine { to bhe graduslly

decelerated from high speed to low speed. _
When it Is desired to stop the machine, sole-
noid 11 is deenergized and spring 6 will shift
valve 14 to the position shewn in Fig. 1, thereby
bypassing pump 4 and causing motor 3 to dis-

. charge through brake valve 28 as previously ex-

23

an

8

plained. : : <

Shifting valve 4§ to its Fig. 1 position opens
channel 84 to drain channel 18 so that slide
block 8 may be quickly shifted to its minimum
displacement position by gear pump liguid act-
ing on piston 41. However, if valve 52 remained
in its Fig. 3 position, gear pump supply channel

35 would be open to drain through valve cas-

ing §3, channel 80, check valve §i, channels 82
and 64 and valve casing {8. Therefore, in order
to prevent the loss of gear pump liquid and to
enable gear pump 34 to create pressure to op-
erate servo-motor 41—42, solencids {9 and 56 are

" _deenergized simulianeously by operating a sin-
- gle push button switch 86 arranged in a control

35

panel §7. _
" The invention herein set forth is susceptible
of various modifications without departing from
the scope thereof as hereafter claimed. :

The invention is hereby claimed as follows:

1. A drive for operating 8 machine at prede-
termined speeds, comprising a hydraulic motor
for driving said machine, a pump for supplying

. liquid to said motor to energiZe the same, hy-

draulic servo-motor means for varying the volu-

_ metric delivery of said pump between two pre-

48
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determined rates to thereby cause said motor
to drive said machine either at a predetermined
minimum gpeed or at a predetermined maxi-
mum speed, means for supplying liquid to sald
servo-motor means to energize the same, means

-for - controlling the operation of said servo-
motor means, choke means for limiting the rate
‘of operation of said servo-motor means to there-

by cause the delivery of said pump to be grad-
ually varied from one to the other of said rates,
a valve for bypassing liquid around said choke
means to thereby enable said servo-motor means
to quickly vary the delivery of said pump from

one to the other of said rates, and means for

operating said valve to render said choke means
effective or ineffective,

2. A drive for operating a machine at prede-
termined speeds, comprising & hydraulic motor
for driving said machine, & pump for supplying
liquid to said motor to energize the same, hy-
draulic servo-motor means for varying the volu-
metric- dellvery of sald pump between two pre-

" determiined rates to thereby cause said motor

70

to drive said machine either at a predeter-
mined ‘minimum speed or at & predetermined
maximum speed, means for supplying Hquid to
said servo-motor means to energize the same,
means for controlling the operation of said
servo-motor - means, choke meéans for limiting
the rate of operation of said servo-motor means

by gear pump 34 to cylinder 42 can cause piston 75 to thereby cause the delivery of sald pump to




4

pe gradually varied from one to the other of said

rates, means for short circuiting said pump, and
means operated in unison with ssid short cir-
cuiting means for bypassing liquld around said.
choke means to thereby enable said servo-motor
means to quickly vary the delivery of said pump
irom one to the other of said rates.

3.'A drive for operating & machine at prede-

2,284,852

termined speeds, comprising & hydraullc motor

for driving said machine, 8 pump for suppiying

liquid to sald motor to emergize the same, hy-.

draulic servo-motor means for varying the voiu-
metric delivery of sald pump between two pre-
determined rates to thereby cause said motor fo
drive said machine either at & predetermined
minimum speed or at & predetermined maximum
speed, means for supplying Hquid to sald Servo-
motor means to energize the same, means for

controlling the operafion of said servo-motor

means, choke means for limiting the rate of
_operation of said servo-motor means to thereby
cause the delivery of said pump to be graduslly
varied from one to the other of said rates, and

a valve for controlling operation of said motor -

and for bypassing liquid around said choke
means to thereby enable said servo-motor means
to quickly vary the delivery of said pump from
one to the other of said rates.

4. A drive for operating & machine at prede-
termined speeds, comprising a hydraulic motor
for driving said machine, & pump for supplying
lquid to said motor to energize the same, hy-
draulic servo-motor means for varying the volu-
metric delivery of said pump between two pre-
determined rates to thereby cause said mofor to
drive said machine either at a predetermined
minimum speed or at & predetermined maxi-
mum speed, means for supplying liquid to said
servo-motor means to energize the same, a valve
for controlling the operation of said servo-motor
means, choke means for limiting the rate of
operation of said servo-motor means to there-
by cause the delivery of said pump to be grad-
uglly varied from one to the other of said rates,
a valve for controlling operation of said motor
and for bypassing liquid around said choke
means to thereby enable said servo-motor means
to quickly vary the delivery of said pump from
one to the other of said rates, and means for
operating both of said valves simulteneously.

5. A hydraulic drive, comprising a hydraulic
motor, a. pump hydraulically connected to said
motor for supplying liquid thereto to energize

the same and having & member for varying its.

displacement, servo-motor means for shifting
said member between two preset limits to there-
by vary pump delivery between two predeter-
mined rates, means for supplying motive liquid
to said servo-motor means to energize the same,
means for controlling. the operation ~of said
servo-motor means, choke means for limiting the
rate at which sald servo-motor means can shift
said member to thereby cause pump delivery to

10
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the same and having & member for varying its
displacement, servo-metor means for shifting
said member between two preset limits to there- -
by vary pump delivery between two predeter-
mined rates, mesng for supplying motive liquid
to said sexrvo-motor means to energize tlie same,
means for controlling the operation of said servo-
motor means, choke means for limiting the zate
at which seid servo-motor means can shift sald
member to thereby cause pump delivery to be

gradually varied from ome to the other of said ~

rates, means for short circuiting said pump,
and means operable in unison with said short
circuiting mesans for bypassing liguid arcund said -
choke means during movement of said member
in one direction to  enable said servo-motor
means to shift said member at high speed in said
direction and thereby quickly vary pump deliv-

ery from the higher to the lower of said rates.
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7. A drive for operating a machine at prede-
termined speeds, comprising a hydraulic motor
for driving said machine, & pump for supplying
liquid- to said motor to energize the same and
having a member shiftable in opposite directions
to vary the volumetric delivery of said pump be-
tween a predetermined maximum and a predeter-
mined minimum, two hydraulic servo-motors for
shifting said member in one direction or the
other to vary the volumetric delivery of said
pump between two predetermined rates and
thereby cause said motor to drive said machine

" either at a predetermined minimum speed or at a

predetermined maximum speed, means for sup-
plying motive liquid to said servo-motors, means
for controlling the operation of said servo-mo-
tors, choke means for limiting the rate of oper-
ation of said servo-motors so as to gradually
change pump delivery from one to the other of
said rates and thereby cause the speed of said
machine to be gradually varied from one to the
other of said predetermined speeds, means for
bypassing said pump and simultanecusly apply-
ing & brake load to said motor, and means co- -
acting with the last mentioned means for con-
necting one of said servo-motors to drain to
thereby enable the other servo-motor to reduce
pump displacement to the minimum substantially
simultaneously with the application of a brake
load to said motor. ) '

8. A drive for operating a machine at prede-
termined speeds, comprising a hydreaulic: motor
for driving said machine, a pump for supplying
liquid to said motor to energize the same and
having & member shiftable in opposite directions
to vary the volumetric delivery of said pump be-~
tween & predetermined maximum and a prede-
termined minimum, two hydraulic servo-motors
for shifting said member in one direction-or the

- other to vary the volumetric delivery of said

80

be gradually varied from one tc the other of -

.said rates, a valve for- bypassing liquid around
said choke means during movement of said
member in one direction to enable said servo-
motor means to shift said member at high speed
in said direction and thereby quickly vary pump
delivery from the higher to the lower of said

rates, and means for operating said valve to.

render said choke effective or ineffective.
6. A hydraulic drive, comprising a hydraulic
motor; a pump hydraulically connected to said
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pump between two predetermined rates and
thereby cause said motor to drive said machine
either at g predetermined minimum speed or.ata
predetermined maximum speed, means for sup-
plying motive liquid to said servo-motors, means
for controlling the operation of sald servo-mo-
tors, choke means for limiting the rate of oper-
ation of said _servo-motors so as to gradually
?mnge pump delivery from one to the other of
aid rates and thereby cause the speed of said
machine to be gradually varied from one to the

.other of said predetermined speeds, 8 brake valve,

and & start and stop valve operable either to di- -
rect liquid from said pump to said motor and from
sald motor to said pump or to bypass said pump

motor for supplying liquid thereto to energize 756 and direct liquid from said motor to said brake

B
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valve, said start and stop valve when shifted to a
position to bypass said pump being also adapted
to connect one of said servo-motors to drain to
thereby enable the  other servo-motor to reduce
pump displacement to minimum substantially in-
stantaneously,

9. A drive for operating a machine at prede-
termined speeds, comprising a hydraulic motor

for driving said machine, a pump for supplying.

liquid to said motor to: energize the same and
having a member shiftable in opposite directions
to vary the volumetric delivery of said pump be-
tween a predetermined minimum and a prede-
termined maximum, a source of constant pressure
liquid, a small servo-motor connected to said
source and constantly urging said member in a
direction toward minimum delivery position, a
large servo-motor for moving said member in the
opposite direction toward maximum ‘delivery po-
sition, means including a valve for either con-

5

motor to sald source to enable it to move said
member in said opposite direction whereby the
delivery of said pump is varied between two pre-
determined rates and said motor is caused to
drive said machine either at a predetermined
maximum speed or at a predetermined minimum

- speed, a choke connected to each of sald servo-

10
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necting said large servo-motor to drain to ensble -

said small servo-motor to move said member in
said direction or for connecting said large servo-

motors for limiting the rate at which liquid may
escape therefrom to thereby cause said servo-
motors to gradually vary pump displacement
with the resultant gradual variation in the speed

.of said machine, a brake valve for applying a

brake load to said motor, and a start and stop
valve operable either to direct liquid from said
pump to said motor and from said motor to said
pump or to bypass said pump and direct liquid
from said motor through said brake valve and si-
multaneously connect said larger servo-motor di-
rectly to drain to thereby enable said small servo-
motor to reduce pump displacement to minimum
substantially simultaneously with the application
of a brake load to said motor.

. ‘ RANSOM TYLER.




