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1

This invention relates to control systems for
multiple hydraulic hoists or rams, and more par-
ticularly to such systems in which any one of &
plurality of hydraulic hoists may be individuaily
operated; any palr of hoists, with each selected
from a particular group, may be, operated in
unison to the same or varying degrees; and in
which & plurality of holsts in a predetermined
group may be simultaneousiy operated.

It is & general object of the present invention

to provide & novel and improved system for the

control of e plurality of hydraulic hoists or ram
in the manner defined. ’

More particularly it is an object of the inven-
tion to arrange a system of pumps, hydraulic
. hoists and control valves whereby various com-
binations of valves may bé operated simultane-
-ously to control from one to a plurality of hoists in
various combinations and o,wgarious degrees of
extension, : :

One of the important features of the invention
comprises the use of two banks of control valves
suiltably apportioned among the hoists and each
provided with high pressure lquid from an in-
dividual pump whereby one hoist from each bank
may be simultaneously operated.

Another important feature of the invention
consists in the provision of a system in which
each of a plurality of hoists may be individually
operated, the valve mechanisms also being ar-
ranged for connecting some of the hosts in serles
whereby those elected hoists all may be simul-
taneously operated. :

A further important feature of the invention
consists in the use of a plurality of double acting
hoists arranged in a system for providing individ-
ual operation or series operation whereby high
pressure fiuid is delivered to one end of one of
the hoists and the liguid ejected from the op-
posite end used to actuate a succeeding hoist and
so on throughout the series, whereby they may be
operated in unison in elther direction from a
single control valve.

A still further important feature of the inven-
tion resides in the use in the system of & rever-
sible type flow control valve whereby adequate
control is had of the hoists of said series to in-
sure against the weight of the load thereon mov-
ing the plungers at a higher rate than liquid is
suppled to the opposite ends thereof.

Other and further objects and features of the
invention will be more apparent to those skilled
in the art on a consideration of the accompany-
ing drawings and following specification wherein
is disclosed a single exemplary embodiment of the

17 Claims. 101. 60—97)
"~ invention, with the
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understanding : that such
variations and modifications may be made therein
as fall within the scope of the appended claims
without departing from the spirit of the inven-
tion. :

In said drawings:

Fig. 1 1s a schematic and wholly diagrammatic
showing of the entire system, all piping being
shown in single lines; -

Fig. 2 is a longitudinal central section through
one of the banks of control valves;

Fig. 3 is a longitudinal central section through
the series valve which places some of the hoists
in condition for operation in unison; ané )

Fig. 4 is a longltudinal central section through
the reversible type fiow control valve,

In the operation of various devices, machines
and the like there often occurs the need for
operating a plurality of hydraulic hoists, rams or
Jacks. In many instances individual control of
each of these is imperative and often for the
sake of convenience, time saving and the like,
simultaneous operation of a plurality of the hoists
in unison and at the same rate as when individ-
ually operated is highly desirable. The present

- system contemplafes provision for these several
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types of operation plus simultaneous but inde-
pendent control of two hoists, wherein one is
selected from among those of one group and the
other from among those of a second group.

In the schematic drawing six hydraulic hoists
are illustrated wherein four are of the double
acting type and are arranged to be operated either
individually, in pairs or simultaneously, while
two single acting hoists are arranged for individ-
ual or simultaneous operation. Any suitable
variations of this arrangement of parts can be
made and the invention is not restricted to. the
exact number, relative sizes or types of. hoists
used. It Is essential, however, in order to héave
equal simultaneots operation  of - the . selected

© plurality of hoists if desired, that they pé:of-the
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double acting variety, that each have the 'same
dispiacement per unit of movement and the dis-
blacement of the opposite gnds of edch holst be
identical. To that purpose the hoists are illus-
trated as of the through piston rod type. - How-
ever, it is clear that hoists of different sizes and
total displacements per unit of movement may be
used in the system and that when connected in
series each will move at a rate inverse to its
displacement per unit of moyement. ’
Referring now to the drawings and first to the
schematic illustration, it will be seen that the .
system includes a reservoir 8 for suitable hy- -
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draulic liquid. This is connected by pipes {{ and
12 to two independent pumps I3 and {4, respec-
tively, shown as equipped with pulleys 18, whereby
they may be driven from the same or separate
sources of power. Preferably these pumps are
of the positive displacement type, such for in-
stance as the conventional gear pumps. Pump {4
is connected by pipe I8 to the bank 18 of control
valves while pump I3 is connected by pipe 17
to the bank 19 of control valves. One such bank
of valves is {llustrated in detail in Fig. 2, which
‘will be described later. Valve-bank 18 is con-
nected by pipe 20 back to the reservoir, while pipe
21 serves the same purpose for valve bank 9.
The valves in these control valve banks, as will
be later described, provide through by-pass when
in their neutral position from the pump to the
tank or reservoir, whereby the pumps operate
against substantially zero pressure when not
called on to move one or more of the hoists. If
the control plunger of any one of the valves in
either bank is moved to an operative position it
connects its respective pump to a load, which in
this case Is a hoist, and closes off the through by-

pass.
In the system illustrated six hoists are pro-

vided, those lettered A and B being of the double
acting varlety and associated with valve bank
18, while those lettered C and D are also of the
double acting varlety but associated with valve
bank 19. Each of hoists E and F is shown of
the single acting type, although this has no par-
ticular bearing on the invention, and they can
just as well be double acting hoists by the mere
conversion of their control valves to the necessary
type. The hoist E is. assoclated with valve bank
18 and the hoist F* with valve bank 18, Thus it
will be seen that since each valve bank is in-
dependently provided with liquid from a separate
pump, that any one of the valves in bank {8 can
be operated to control its individual hoist in either
direction while any one of the valves in bank 19
can be simultaneously operated to control one
of the hoists in its bank. The two controlled
hoists may be given any desired degree of move-
ment independently of each other. The limita-
tion of operating but one hoist from each bank
of valves is directly related to the through by-
pass feature for this must be shut off automati-
cally by the movement of the control plunger of
any valve which is placed in operative position
whereby high pressure liquid is available.

In valve bank {8 the valves controlling the cor-
responding hoists have been given the hoist letter
with the subscript | and therefore A: is the
valve in control of double acting hoist A and so
on. The same is true in valve bank 19. Each of
valves E1 and F1 will be seen to have but a single
hoist port, that of the first being numbered 22
and that of the second being numbered 23. Port
22 is connected to the lower end of hoist E by
pipe 24, while port 23 is connected to the lower
end of hoist P by pipe 25. Each of the single
acting valves Ei, F1 when moved to operative
position cuts off the free by-pass in its bank
between the respective pump and the reservoir
and connects the high pressure liquid from the
pump to the hoist port. Any degree of extension
of these hoists may be effected, and when the
valve plungers are returned to the neutral posi-
tions the hoists are held in the positions to which
they were extended. To permit them to be re-
tracted under the weight of their loads, the valve
plungers are moved to the opposite vositions,
whereupon the hoist ports are connected to the

.
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respective low pressure discharge pipes 20 and 21,
for returning the liquid in the hoists to the reser-
voir.

Each of identical valves Ai, B:i, C: and D:
is of the double acting variety, so that when its
operating plunger is at one end the upper port
thereon is connected to the upper port of its cor-

‘responding hoist, while the lower port of that hoist,

is connected to the liquid return pipe to the reser-
voir. ‘This then permits the delivery of the de-
ired quantity of liquid to the upper end of the
hoist and the removal of the corresponding quan-
tity from the lower end. A reversal of the posi-
tion of the valve plunger reverses the connec- -
tions, while In the neutral position fluid is locked
in the two ends of the hoist to maintain it in
whatever position it may have been set. At the
same time through by-pass is established as far
as this particular valve is concerned.

It will be seen that the upper ports of each of
valves Ai, By, C: and D1 is connected respectively
by pipes 26, 28, 27 and 29 to the upper ports re-
spectively of hoists A, B, C and D, while the cor-
responding lower ports of these same valves are
connected respectively by pipes 30, 382, 31 and 33,
respectively, to the lower ports of hoists A, B, C
and D.

At S in Fig. 1 is shown a series valve which is
illustrated in more detail in Fig. 3. Primarily it
comprises means for stopping or permitting fluid
flow simultaneously through three sets of pas-
sages, This is a two position valve. Valve S
has six ports, of which number 34 is connected to
pipe 26 leading to the upper member of valve A:
by pipe 36. The corresponding port on the other
side, numbered 38, is connected by pipe 40 to pipe
82. Port 37 of valve S Is connected by pipe 39 to
pipe 29. Corresponding port 42 is connected by
pipe 44 to pipe 30, port 41 is connected by pipe
43 to pipe 21, and corresponding port 45 is con-
nected by pipe 47 to pipe 33.

It will be remembered that when the plungers
of valves A1, Bi, C1 and D: are in the neutral
positions the pipes connected thereto are iso~
lated both from the pump and from the reser-
voir. With this condition existing, if the plunger
of valve S is moved to the position for making
connection respectively between 34 and 38; 87
and 42; and 41 and 45, then the following fiuid
circuit may be traced: Pipe 3{, bottom port of
hoist C, top port hoist C, pipe 21, pipe 43, ports
41 to 45 of valve S, pipe 41, pipe 33, bottom port
hoist D, top port hoist D, pipe 29, pipe 39, ports
37, 42 of valve S, pipe 44, pipe 30, bottom port
hoist A, top port hoist A, pipe 26, pipe 38, ports
34 and 38 of valve S, pipe 40, pipe 32, bottom port

hoist B, top port hoist B, pipe 28. It will be

realized that this is not a full and complete fluid
circuit, for it is separated into four sections by
the respective pistons of the several hoists, but it
will be appreciated that if fluid is introduced
through pipe 31 and permitted to escape through
pipe 28 simultaneously movement of all four hoists
in the upward direction will take place, because
each hoist displaces from its opposite end the same
quantity of fluid introduced into its high pressure
end, and acts then as a servo motor for operating
the next hoist. The hoists so arranged have all
of the advantages in effect in a serles circuit and
can be operated in either direction by proper con-
trol of the fluid thereto to all move in unison and
to distances determined by their relative displace-
ments. :
Such control for. the simultaneous operation
of hoists A to D, inclusive, is effected by the con-
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. 5 -
trol valve M in bank 18, This valve is of identical
construction with all of the other double acting
valves A1 to Dy, inclusive, Its lower hoist port
is connected by pipe 50 to port 52 of flow control

valve K which when this valve is open connects -

with port 84, connected by pipe 58 to pipe 31,
thus delivering fluid to the lower side of hoist C
as above described to actuate the series. Pipe 28
is connected by pipe 8! to port B3 of valve K,
which when the valve is open s connected to port
88, which through pipe 57 is connected to the top

hoist port of valve M, Thus it will be seen that

the valve M may have its plunger pushed in or
withdrawn to determine the direction of motion
of all four hoists A, B, C and D simultaneously,
provided only that all of the plungers of the valves
for individual control of these hoists are in their
neutral positions and that valve 8 is open,

The flow contrel valve K is shown in greater
detail in Pig, 4, Its purpose is to regulate the

rate at which Hquid is returned from the last -

piston in the serles, as affected by opening of valve
8, so that it never becomes greater than the rate
- at which liquid is delivered by the pump to the
other end of the serles. Thus there is insurance
against the load or loads falling away from the
leguid forcing its piston or pistons down by virtue
of its own weight. This effectively prevents un-
controlled dropping of the load. The valve B
operates to control the rate of return of liquid to
the reservoir in accordance with the rate of de-
Hvery of the fluid by the bump and operates in
accordance with and dependent on the pressure
in the pump cirenlt, L

Referring now to Fig. 4, it will be seen that the
housing 8% is provided with s longitudinal bore
having a small dismeter central section 86, inter-
mediate counterbores §7 and 68 and finally en-
larged -and threaded counterbores 8% and 10,
closed by hollow serew threaded caps 74 and 72
after the insertion of the valve plunger 74 and
its fittings. The housing is provided with two
ports §2 and B8, as numbered on the diagram
of Fig. 1, which are adapted for direct connection
to the two ports of valve M and with two opposed
ports 6 and B8, as numbered on the diagram,
adapted o be connected to the opposite ends of
the serles.circuit of hoists A, B, Cand D. The
ports §4 and 83 are respectively extended as bores
76 and 77 intersecting the plunger bore 66 near
its opposite ends. Corresponding aligned bores
78 and 79 are connected respectively to ports 52
and §§ by way of chambers 80 and 81, each of
which has an enlargement 82, 83, respectively,
intersecting the counterbores 68 and §17.

The valve plunger 74 is g generally cylindrical
member having a close working fit in the bore 66,
Provided with end lands 84 and 85 separated by g
central groove 88 and adapted to be positioned
in the neutral position shown by means of the
opposed springs 88 and 89 in the end chambers
and hollows of the caps. Each of these springs
bears against the inner end of its cap and the
radial flange 90 of a guide and stop tube 91 ar-
ranged inside of the spring. This flange 90 abuts
against shoulder 93 at the junction of the bore 66
and the corresponding counterbore, thereby limit-
ing its inward movement. Each tube and its
flange 90 is centralized by means of an integral
pin 94 on each end of the valve plunger.. .

Under conditions of no pressure or equal pres-
sure in the ports 52 and 55 the valve assumes the
neutral or closed position shown. If the control
valve M is actuated to deliver high pressure liquid
to port 62 it will be seen that pressure will be
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bullt up in chamber 80 and will act against the
left end of valve plunger 14, moving it toward
the right to allow groove 86 to connect bores 11
and 79 and the left end of land 84 to uncover
and connect the bores 76 and 78. High pressure

-fluid then fows from 52 to 54 via this last men-

tloned passage and exhaust fluld is returned to
the other port of control valve M via 63,11, 19 and
port 65, It isthus evident that sufficient, pressure
must exist in chamber 80 to overcome the action
of spring 89 if the above flow through the valve
is to be maintained, If the plunger of valve M
is moved to the opposite position the exact reverse
operation of valve K is effected.

When exhaust fluid is being delivered to valve
K as first described above, it will be clear that
if the weight of the load on the hoists tends to
move the exhaust lquid faster than the pressure
liquid is being supplied by the pump, there will
be a drop in pressure in chamber 80 and spring
88 will move plunger 74 to the left to partially
or wholly close off. communication between the
bores 17 and 7¢ and 76 and 18, Valve K is so
proportioned that groove 86 will choke off com-
munication between the bores used to convey the
exhatst lquid at a faster rate than the bores
conveying the pumped liquid are choked off by
the end lands of plunger 74, thus as plunger 14
is moved to the left by means of spring 89, pas-
sage of exhaust liquid through the valve Is re-
strictett and the rate of flow of -said liquid is re-
duced until this rate is below that of the incom-
ing pumped liquid. This allows the pump to again
build up a pressure in chamber 80 to again move
plunger 74 to the right. Ordinarily this plunger
assumes. an optimum position holding the flow
of effluent liquid to a rate exactly equivalent to the
rate of delivery of the pump to insure complete
control of the system.

Valve S for effecting the series connection be-
tween the hoists A, B, C, and D is fully illustrated
in Fig. 3 and is a simple, suitable valve providing
& single plunger for opening and closing off con-
nections between three inlets and their corre-
sponding outlets. The ports have been numbered
to correspond with those in Fig. 1. The housing
108 is seen to comprise g rectangular block drilled
lengthwise by a single through passage {0i hav-
ing counterbores at the two ends to accommodate
packing and sealing means 102 surrounding the
outer ends of the plunger 108. This plunger com-
prises a cylindrical member having a close work-
ing fit in the bore 10! and provided with end
lands 105 and 1086, respectively, and intermediate
lands 107 and 108. The lands are separated by
three grooves 109, (10 and {if. In the: closed
position illustrated passages 38’, 42’ and 45’ con-
nected to the correspondingly numbered ports
are closed off by the Jands 107, 108 and 106. Pas-

-sages 34", 31" and 41’ open into the bore 101 in

the positions occupied by the three grooves. No
through passages are now provided. If the plunger
is withdrawn to the right until each groove forms
2 passageway between the cooperating passages
such as 41’, 45’ of a pair; then three through pas-
Sages are provided as required for the operation

- of the system.

Mounted on the left end of the housing is a
return spring assembly 112 having a portion of
it ‘attached by bolt 113 to the outer end of thz
plunger and serving to maintain the latter in
the neutral position ag shown, and to return it to
this position on the release of the operating han-
dle 114 after the valve has been moved to the
open position previously described. The assembly
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is attached by means of screws {18 to the end of
the housing.

In Fig. 2 is illustrated in detail the preferred
arrangement of one of the multiple control valve

banks, in this case that numbered {8 and con- §

taining four control valves. The valve assembly
of Fig. 2 is not substantially different from that
illustrated in Fig. 1 of Stephens Patent No. 2,359,~
802, granted October 1¢, 1944, except that all but

one of the valve plungers in the instant case are 10
of the double acting variety, as shown at 26 in the .

patent. Because of the full disclosure in the pat-
ent it is believed that only brief mention need be
made of the-arrangement herein. At 120 is shown

the chamber in the housing to which high pres- g

sure lquid is delivered by pipe 18 from pump {4.
At 122 is illustrated the low pressure chamber to
which liquid is returned from the hoists for de-
livery through pipe 28 to the reservoir. This

chamber (22 has a top arm 128 and & bottom arm gp

124 each extending the full length of the housing
25 of the valve assembly. A relief valve 126 held
closed by spring (2% serves to vent chamber (20
to low pressure chamber branch (28 in the event
of overloading or excess pressures.

With all of the control plungers 428, {28, 138
‘and 131 in the neutral position as shown, it will
be seen that liquid can flow by the so-called
free by-pass from chamber {28 to chamber 122

through the sinuous passage involving the groove~3p

‘in each plunger. If any one of the double acting
plungers is moved in either direction from the
neutral position shown, or if the single acting
plunger is moved downwardly, it will be seen that

the appropriate end land thereon will close this 88

through by-pass and permit high pressure liquid
to be delivered to the corresponding chamber in
one end or the other of the valve plunger in ques-
tion, from which it is delivered through the check

valve therein to one of the hoist ports such as 40

34 or 135 having top outlets as illustrated in
Fig. 1. At the same time liquid returning from
the other port of a double acting hoist is delivered
via the groove in the outside of the plunger, if it is

at one end, or by the appropriate chamber there- 46

in if it is positioned at the other end, and re-
turned to the tank, all in accordance with the

disclosure in the patent. It will be noticed that .

the three double acting plungers are all in the

same size, since it requires no greater flow of 50

liquid when the plunger 129 of valve M is oper-
ated than when any of the individual plungers
are operated to obtain the same rate of movement
of the pistons in the hoist, because of the series

connection used when thg valve M is being oper- 65

ated.

It will be appreciated that multiple unit valves
may be substituted for the single housing mul-
tiple plunger type illustrated in Fig. 2 so as to

be more in keeping with the illustration in Fig. 1, 60

but the system is in general independent of the
specific type of control valves used as long as
they are capable of providing through by-pass

and selective connection of the hoist ports to o5

high pressure and reservoir refurns,

The system as defined in this application is
entirely capable of operation with different num-
bers of hoists and the appropriate corresponding
numbers of control valves. Any desired number

of hoists can be arranged in series and others 70

associated therewith for independent or simul-
taneous operation in groups of two. In review
it may be pointed out that in addition to the in-
dividual operation of hoists A, B, C, D, E and F

A, B, C, and D may be operated simultaneously
and to the same degree by the operation of valves
S and M. Holsts E and F may be operated simul-
taneously to varying degrees by the individual
control of their separate valves.  Holst D may
be operated simultaneously with hoist A, B or E;
hoist C may be operated simultaneously with
hoists A, B or E, and hoist ¥ may be operated
simultaneously with hoists 4, B or E. Thess
latter conditions are possible because of the dual
pump and dual control valve combination.. Fur-
ther subdivision of groups with one pump per
group is obvious.

The drawings illustrate double-acting holsts
capable of individual or series operation and
while they are all shown as of the same size
and with the piston rods extending through both
heads to provide similar displacements at op-
posite ends, this elemenfary grrangement is only
essential when uniform simultaneous. operation
of all series hoists is desired. Obviously any or
all of the heists may be of different sizes, lengths
of stroke and displacements and need not have
the piston rods extending clear through. In

g fact, the characteristics of the individual holsts

of the series may be widely different to provide
other desired operational characterisfics than
those shown in the drawings. It need only bhe
remembered that in series operation the holsts
will operate their plungers distances inversely
proportional to the displacements of the ends of
the hoist which move them. Thus by properly
proportioning the effective sizes of the holsts it
is possible to get substantially any ratio of ex-
tensions and contractions as well as relative
speeds of hoist plunger operation in a series sys-
tem. Since speed of operation of the plunger
is in proportion to the relative distance moved,
it will be seen that this relates back to displace-
ment so that the hoists will operate at the same
speeds when in the series system as they would
when individually operated because of the con-
stant displacement characteristics of the pumps.

I claim: ,

1. In a system for hydraulic hoist control, in
combination, a plurality of double acting hoists,
& pump, a reservoir, a control valve for each
hoist adapted to be positioned tc connect the
pump thereto to actuate it in either direction or
to lock it in any position, a series valve adapted .
when actuated to connect the hoists in serles
and a separate control valve adapted to be as-
sociated with said series by said series valve to
enable the simultaneous actuation of all of the
series by saild pump in either direction or to lock
all hoists.

2. A hydraulic hoist system including in com-
bination, a plurality of double acting hoists, a
pump, a reservoir, a control valve for each hoist
having “raise,” “lower” and “hold” positions,
piping connecting said elements into a system,
a series valve piped into said system and ar-
ranged to connect all said hoists into a series
when their respective valves are set to “hold,”
and an additional control valve effectively con-
nected into the series by sald series valve for
simultaneous manipulation of all hoists.

3. The system as defined in claim 2 in which
all of the hoists are identical and each has equal
displacement at the two ends thereof.

4. The system as defined in claim 2 in which
sald series valve is arranged to open or close one
less piping passage than there are hoists in the
system,

the following conditions may be effective: Hoists 76 5. A hydraulic hoist system including in combi-
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‘hatlon, a plurality of double acting hoists, a pump,
& reservolr, a control valve for each Foist heving:

“raise,” “lower” aad “hold” positions, piping con-
necting sald elements into a system, a series valve
piped into said system and arranged to connect
all said hoists into & series when their respective
valves are set to “hold,” an additional control
valve effectively connected into the series by said
series valve for simultaneous manipulation of all

"hoists, and a reversible flow-control valve in said’

system and effective only when said series valve

- 1s open to limit the rate of movement of any hoist

to that effected by the delivery of liquid thereto
by said pump. .

6. In a hydraulic hoist system in combination,
& plurality of double acting hoists of equal dimen-
sions and each having equal displacement at its
two ends, a control valve connected to each hoist
and one additional control valve, and all adiust-
able to “raise,” “lower,” and “hold” positions,
means conducting high pressure liquid to said
valves and for conducting return liquid therefrom,
a series valve having one less pair of ports than
hoists in the series and adapted to open or shut off
connections between the ports of each pair, said
series valve heing connected with each palr of its
ports between opposite ends of g pair of adjacent
hoists in & series, and the remaining ends of the
end hoists in the serles being connected to said
additional control valve whereby all of the hoists
are connected in series under control of said ad-
ditional valve when the series valve is opened and

* the individual control valves are at “hold.”

7. The system as defined in claim 6 in which
a flow-control valve is arranged in the series con-
nections only, said last mentioned valve being
constructed to regulate the discharge of ligquid
from the series to equal that delivered thereto.

& double acting hoist and providing through by-

- pass for the liquid from the pump to the reser-
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8. The system as defined in claim 6 in which a

reversible flow-control valve is so arranged in the
series connections only and constructed to regu-
late the discharge of liquid from either end of
the series to equal that delivered to the opposite
end.

9. In a system for controlling hydraulic hoists,
in combination, a plurality of hoists adapted for
individual and combined operation, at least some
of said hoists being of the double acting type, a
control valve for each hoist having “raise,”
“lower” and “hold” positions, & plurality of con-
stant volume pumps to supply high pressure
for operating said hoists, a single reservoir for
liquid for all pumps, said valves being arranged in
banks, one for and connected to each pump, the
valves in each bank including at least one for s
double acting hoist and providing through by-pass
for the liquid from the pump to the reservoir when
all are set to “hold,” piping connecting each valve
to its hoist, and a single “series” valve piped to

. each of & plurality of double acting hoists in-

cluding at least one connected to each valve bank,
said series valve being so arranged and piped as
when opened to place the selected hoists in series
for simultaneous operation by one of said pumps.

10. In a system for controlling hydraulic hoists,
in combination, a plurality of hoists adapted for
individual and combined operation, at least some
of said hoists being of the double acting type, a

-control valve for each hoist having “raise,”

“lower” and “hold” positions, a plurality of con-
stant volume pumps to supply high pressure liquid
for operating said hoists, a single reservoir for
liquid for all pumps, said valves being arranged
in hanks, one for and connected to each pump,
the valves in each bank including at least one for
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- in combination,

‘voir when all are set to “hold,” piping connecting

each valve to its hoist, a single “series” valve piped
to each of g plurality of double acting hoists in-
cluding at least one connected to each valve bank,
sald series valve being so arranged and piped as
when opened to place the selected hoists in series
for simultaneous operation by one of said pumps
and an additional control valve in the bank to
which' the last mentioned pump is connected for
controlling the operation of said serles of hoists,
11. In a system for controlling hydrsulic hoists,
In combination, g plurality of hoists adapted for
Individual and combined operation, at least some
or sald hoists being double-acting, & control valve
for each hoist having “raise,” “lower” and “hold”
Positions, & pair of independent constant, volume
pumps to supply high pressure liquid for operat-
ing sald hoists, a single reservoir for iiquid for
both pumps, sald valves being arranged in two
banks, one for and connected to each pump, the
valves in each bank including at least one for
a double-acting hoist and providing through by-
bass for the liquid from the pump to the reservoir
piping connecting
each valve directly to its hoist, and g single
“series” valve having controlled passages con-
nected to the piping of a plurality of double-
acting hoists including at least one assoclated
with .each vaive bank, said “series” valve being
So arranged and connected as to place the se-
lected hoists in a “top to bottom” series for si-
multaneous operation by one of said pumps.
12, The system as defined in claim 11 in which
the number of passages in said series valve is
one less than the number of hoists in the series.
13. The system as defined in claim 11 in which
the number of passages in said series valve is
one less than the number of hoists in the series
and in which s separate control valve is provided
for the series effective only when the series valve
Is open and the individual valves of the holsts
in the serles are set at “hold.” .
14, In a system for controlling hydraulic hoists,
a plurality of hoists adapted for
individual and combined operation, at least some
or said hoists being double-acting, a control valve
for each hoist having, “raise,” “lower” and “hold”
Positions, a pair of independent constant volume
pumps to supply high pressure lquid for operat-
ing said hoists, a single reservoir for liquid for
both pumps, said valves being arranged in two
banks, one for and connected to each pump, the
valves in each bank including at least one for
a double-acting hoist and providing through by-
pass for the liquid from the pump to the reservoir
when all are set to “hold,” piping connecting
each valve directly to its hoist, a single “series”
valve having controlied passages connected to
the piping of a plurality of double acting
hoists including at least one associated with

. each valve bank, said “series” valve being so
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arranged and.connected as to place the se-
lected hoists in a “top to bottom” series for si-
multaneous operation by one of sald pumps, a
separate control valve for the series arranged in
the bank connected to the pump for supplying
the series, and a flow-control valve having two
independent passages interposed In said series
circuit adjacent said separate control valve.

15. The system as defined in claim 14 in which
the flow-control valve regulates the size of one
of sald passages dependent on the pressure in
the other passage,




. 11
16. In a system for hydraulic hoist contral, in
combination, a plurality of heists in two groups,
one group consisting of hoists selected from
among single and double acting types and a sec-
ond group consisting of double acting hoists only,

a plurality of pumps, a reservoir, a control valve = -

for each hoist having “raise,” “lower” and “hold”
positions, said valves being arranged in banks,
one for each pump, the valves in.each bank in-
cluding at least one for each group of hoists and
serially providing a through by-pass for the liquié
from the pump to the reservoir when all are set
in the “hold” position, one bank of said valves also
including one extra valve, piping connecting each

valve to it3 hoist and g serles valve piped to sald 35 .
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extra valve and to each of the hoists of group
two whereby hoists of either group one or group
two or both groups connected to valves of different
banks may be operated individually or simultane-
ously when sald series valve is closed and sald

. extra valve is in “hold” position and said second

group of holsts may be operated simultaneously in
series when sald series valve is open end said
extra valve is positioned in either “raise” or
“Jower” position and the other valves are posi-
tioned in “hold.”

17. The system as defined in claim 16 wherein
the holsts in group two are of various diameters
end stroke lengths.

EDWARD J. HRDLICKA, Jr.



