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3 Clzums

. 1
. This.invention relates to hydraulic 'syStems and
controls therefor in industrial 1ift trucks, and
partxcularly to tilting lift frucks of the roll clamp-
.ing-and roll rotating type, in which the clampmg
force is supplied by a hydraulic system. | -

.An object of this invention is the provismn of

a control system by which the: Joad clampmg pres-
sure is automatically maintained w1th1n a de51red
predetermined range, without the necessnzy “of
continuous operation of- the hydraulic. pump. .

Another. object. is to provide.a hydrauhc act1-
vating system for a hydraulic clamp on .a lift
truck by which. the clampmg, once- mstltuted is
maintained pOSltLVGly to the exclusion of the in-
stitution of the clamp releasmg actlon when the
operator leaves the fruck.

Still further objects and: advantages w111 ap—
.pear in the. followmg descrlptlon and drawing-in
‘which:

Fig. 1 shows a preferred arrangement of hy-
draulic and electric circuits and controls for .a
roll clamp, activated and controlled by this in-
vention; .

Fig.'2 is the electric circuit of Fig. 1 presented
:1ndependently for the sake.of clarity.

For the handling of paper rolls, drums and
other cylindrical objects, the .common mdustna,l
tricks of the tier lift tiltable frame: type have
been provided with a roll clamping and grasping
mechanism. In addition to the trick body and
chassis with the ordinary electrical or mechani-
‘cal means for propulsion and steeting, . and me-
chanical, hydraulic or electrical means for, tilting
the upright frame and Taising and lowenng the
“load carriage carfried by the frame, a rota,table
clamp 'is provided on the load. 'carriage. The
clamp rotating mechanism, ‘which is 1nterposed
between the load carriage and the clamp proper,
may be electrically or hydraulically operated, its
main feature being rotatability through at least
90° so that objects may be picked up from a, hori-
zonta] position and rotated to the vertical in tier-
ing, or vice-versa. The particular form of the
_clamp may be rather varied, but almost universal-
1y the roll clamp comprises, Jaws with curved in-
-terior faces surfaced in whole or in part with rub-
‘ber or some other, preferably resilient, friction
paddmg, .and .a hydraulic cylinder. means. for
“opening and closing the jaws to apply or release
_clamping pressure.

The hydraulic circuit and controls therefore
which constitute the present: invention are in-
tended pnmanly for the actuation and. control
of such a-clamp. Since the clamp can be.glevated

‘with'a Joad o a height well above the floor, and
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-0il control or oil reversing valve.
_s1b1e o use such a, yalve, a solenold. ‘of reasonable

,cyhnders -where. releasmg pressure 1s fo. be.
‘plied, is: connected by line 42 to the uncla

line 45,

can be retamed there, safety conmderatmns de-

mand that the possibility -of slipping of the roll

from the clamp,-or.of accidental release, say. when

_the -operator is. .off the truck, be obviated. ‘The

present.invention has features meeting these re-

quirements in the form of a “dead-man” control
for the clamp releasmg action, andin.ameans for
-automatically restormg or mamtalmng the requl-
.site clamping pressure w1thout continuous. oper-
ation of the hydraulic pump.in ‘the clamp circuit.

Further, the hydraulic circuit.of this invention is
such as allows the .use of.a free and quick actmg )
Since it is'pos-

size is sufficient to.operate it,.so that full electnc
control of the hydraulic. operatmn is possible.
The hydrauhc circuit systern for operating the

. clamp and the electrical - control system’ for. the

same are shown in Fig, 1. A reservoir 30, for, the
hydraulic fiuid, usually oil, is connected by.a line

.31 to the inlet.of the hydrauhc pump 32 dnven by
_'the electric motor 33. The outlet of the ‘pump de-

livers-oil by line 34 to the inlet port. 35 of ‘oil Te-
versing valve 36, whlch is hére. operated by sole-
noid 31. The oil return line 38 connects the oil
return port 39 of - the oil reversing valve to the
line 31 or equivalently to the reservoir30. The
hydraulic clamping cylinders 40 are double-act-

“ing .so that application .of hydraiilic préssure to

one side:of the pistons therein effects the clamp-

.ing.and to the other side the clamp releasing ac-

tion. Hence, the line. 41, joining the: ends of the

port 43, while the clamping: port 24 is onnected '

o the clamping or-work stroke. pressure end of., the

cyhnders, Jomed by line 45, by line 46.leading., to
the-inlef port. 47 of the check valve 48, and line
49 from. the.outlet port 50 -of the check valve o
The actuating pressure port 5I of the
check valve is: connected-by line 52 to.a- point.in
the circuit between the clamp.releasing or return
stroke pressure end of the cylinders and reversing
valve port. 43, as here shown, to line.4, To the
lines, between the outlet port 50 of the check valve
and the clamping pressure .ends.of the.cylinders,
a pressure switch 53 and pressure gauge -54 are
connected. - This switch is adjustable with respect
to the upper and lower pressures-of its range of
operation, so that it opens when the -clamping

' pressure attains a certain value .and closes-when

the pressure drops below some determmed lower
value.
The oil reversing: valve . has the- functmn of;e-‘

-versing the dlrectmrl of oil flow in the controlled
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circuit, which is connected to the controlled ports
43 and 44 of the valve. Hence, the oil reversing
valve is of that type, known to the art, which, at
one operating position, internally connects inlet
port 35 and controlled releasing port 43, while at
the same time the controlled clamping port 44 is
internally connected to the oil return port 39, and

at the other position reverses these connections,

inlet 35 to clamping port 44 and releasing port 43
to oil return port 39. ;

The check valve is of that type which allows
flow in one direction, here into inlet port 4T and
out port 50, but not in the reverse direction un-
less actuating pressure is applied at port 51. The
actuating pressure applied at port 61 moves a pis-
ton within the check valve which unseats the pos-
itively seating flow checking means of the valve to
allow reverse flow.

Pump motor 33 is shown connected to the nega-
tive terminal of a storage battery (not shown)
by conductor {11 and to one side of the solenoid
operated motor switch 112 by conductor 113. The
other side of switch (12 is connected to the posi-
tive battery terminal by conductor {4 and also

.to one side of the solenoid {15, which closes motor
switch 112 against the opening bias of a spring.
The oil valve solenoid,; generally indicated 37, has
two coils 116 and 117 by which the armature 118
can be shifted forward and backward to move the
oil reversing valve from a neutral position respec-
tively to the clamping or releasing position.
Spring means (not shown) are provided to urge
the valve back to its neutral position. The other
side of solenoid 115 is connected by conductor 19
to one side of both coils 11§ and {1T. The other
side of coil 117 is connected by conductor {20 to
pedal switch (21 mounted on the truck at the
operator’s ‘control station. - This pedal switch is
provided as a safety device so that the load can’t
be released when the operator is off the truck.
It is normally biased open, and is closed only by
the operator’s foot when the operator is on the
truck at the controls, thus serving as a type of
“dead-man” control for the clamp releasing cir-
cuit. The other side of coil 116 is connected by
conductor 122 to one terminal of the pressure
switch 53.

The operatlng switches, namely, the clamping
switch 123 and releasing switch 124, are opera-

tionally related, so that when one is closed the ;

“other must be open and vice-versa. Moreover,
the clampmg switch automatically locks in its
closed position so that a positive unlocking actlon
is necessary. These two switches 123 and (24 are

usually incorporated -in one control device oper--;

ated by a single manual operating lever, wherein
placing the operating lever in-one extreme clamp-
releasing position closes switch 124 and simul-
taneously opens switch (23, while placing the
operating lever in the other extreme clamping
position opens (24, and closes 123. Whatever
type of mechanical arrangement is used for
switches 123 and (24, the system must be such
that both can't be closed at the same time, that
switch (24 must be held closed by the operator
-for releasing or opening the ¢lamp, and that
switch 123 upon closure automatically locks, so
that some positive action is necessary to release it.
“ One contact of each of these switches is con-
nected by conductor 125 to conductor {{{.  The
other side of clamping switch 123 is connected to
pressure switch 53 by conductor 126. The other
side of the unclamping switch is connected by
conductor 127 to the pedal-switch 121,
When  the clamping action of this hydraulic
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system is to be set in operation, clamping switch
123 is closed and is thereupon automatically held.
The pressure switch 53 is closed, since no hy-
draulic pressure is yet developed. Hence there
is a closed circuit from conductor (14 coming
from the positive battery terminals over to con-

" ductor {11 leading to the negative terminal of the
_battery, and the current fiows from f(4 through

motor switch solenoid 115, conductor ({8, through
the clamping control branch of the circuit, com-

- prisng clamping coil {6 of the oil valve solenoid,
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conductor 122, pressure switch 53, conductor 126,
clamping switch 123, and conductor 125 to con-
ductor [({!. This current causes the closing of
motor switch {12, so that the motor 33 and pump
32 come into operation. This same current also
causes the clamping solenoid coil {16 to throw
the armature (18 and so move the oil reversing

‘valve to a position for clamping action, that is,

so that inlet port 35 connects to clamping port
44, and oil return port 39 is connected to release
port 43. Thus the oil delivered by the pump 32
to line 34 passes into port 35, through the oil re-
versing valve and out port 44 to line 46 which
carries it to the check valve inlet port 47. As the
oil is flowing in the direction for which the check
valve normally allows flow, the oil passes out
through port 50 to line 49, and then to line 45 by
which it is delivered to the clamping end of the
hydraulic cylinders. As the pistons in cylinder 49
are moved in a work stroke for clamping action
by the oil admitted from line 45, oil on the other
side of the pistons is expelled from the cylinders
into line 41, whence it flows through line 42 to
releasing port 43, through the oil reversing valve
to oil return port 39 and line 38, leading back to
the line 31 joining oil tank 30 and intake of pump
32. The direction of arrows adjacent the hy-
draulic lines in PFig. 1 show the direction of oil
flow during thls institution of the clamping pres-
sure.

When the desired clamping pressure is attained
in the cylinders, for which pressure switch 53 is
pre-set, switch 53 opens, thereby interrupting the
current flow. Hence solenoid {15 is de-energized
allowing motor switch 12 to open, so that motor
33 and pump 32 cease to operate. The armature
118 of solenoid 37 moves from its neutral or non-
operative position only under the positive influ-~
ence of either coil 116 or IIT when energized.
When current ceases to flow in one of these coils,

_the armature 118, and therefore the connected oil

reversing valve 36, is returned to the neutral posi-
tion. When the pressure in the system hetween
the outlet of pump 32 and check valve inlet 47
drops on stopping of the pump, there is no back
flow from .the clamping ends of cylinder 40
through lines 45 and 49, because of the checking
action of the valve 48. Since this checking action
prevents back flow of oil from the clamping side
of the pistons, the clamping pressure is thereby

~maintained without need of continuous operation

of the pump.

T If slow leakage or thermal changes in the
clamping lines between cylinders and check valve
cause a drop in pressure below a certain necessary
minimum, for which pressure switch 53 is set to
respond by going into closed or “on” position,
then the closing response of 53 to this pressure
drop immediately causes current to flow, as above
explained, through solenoid coils 115 and 116, and
switches 53 and 123. The current flow in coil 116

‘again moves the armature (8 and valve 36 to
clamping position, and in solenoid 115 the current

flow closes switch 12 to start the pump operating
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“to- *restore the cIampmg pressure Aﬁ;er ‘th
- pressure 15 “restored, “pressure ‘switéh 58
_j_opens 1o stop’ "pump operatton oy abo‘ xplained
:”If a pressure ch'op m clampmg lmes 2gair

fsmes We1ghts ~and materlals of the rol}s being
'ela,mped “may ‘require’ différvent ‘clamping ‘pres-
$urés, the pressure switeh53 is‘set as needed for’
"'epemng at a deﬁmte h1gh pressure and clesmg

*swmch -and’ hence 1néi1cates the pressures at \' ic]
- 53 Tesponds. :

i 7Fo.opén the: clamp,A :
Eswn',ch 321 and clamp ‘réleasing L switch' |z4 e
s¢losed, - THe current then ‘flows: fmm tHe‘con-
-@uctor 414-connected to-the positive terminal ‘of

sthe battery; through-soleneid 1 I5; conductor 4149, :

through the releasing control branchof ‘the cir-
Cuit,-.comprisitig. salerioid ¢oil 117, conductor 120,

pedal switch {21, conductor 127, switch 124 and.
conductor 125, to reach-eonductor-1 1 connected’
-to motor -33 .and to.the negative terminal of ‘the ;

battery. This current flow -energizes . releasing

coil 117 in solenoid.37 so thaf armature 118 moves.

oil valve 36 ‘away from neutial position to the
releasinig position, wherein ‘inlet port 35 s .con-
Tpected to releasing circuit porft:43, while . ‘amp-
“ing circuit port 44 is.connected:to oil return
38, /The current flow.alsoenergizes solenoi
Jelosing metor switch 112, 'thereby star tmg
33 rand pump.32. The oil flowih the’
cireuit now differs from that iduring’ ‘the e

‘stroke-or -clamping action because of the change
in oil switch position. Oil entering inlet port 35
niow léaves clamp release circuit port 43 to trav-

erse lines 42 and 4{ to reach the clamp release-

pressure end of cylinders 48. The pressure in
line 41 is communicated by line 52 to the inlet &1
of the check valve 48, causing the check valve to
open to the reverse flow which it normally blocks.
Now as the pistons in cylinders 48 are moved in
g return stroke to a releasing position by oil pres-
sure in line 41, oil is discharged from the cylinders
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on the other side of the piston into line 45, whence .

it goes into line 49, through the check valve 48,
now open due to the action as above explained,
through line 46 to clamping ecircuit port 44,
through the oil reversing valve to oil return port
39, and so thereafter, as in the clamping action,
back to the pump.

The pedal switch 121 is provided in the clamp
opening control circuit as a safety measure.

so that it can be closed only when the operator is

on the truck at his control or operating station..

If the operator is not in such a position, but is
off the truck, the roll cannot be released, even if
the control lever of the operating switch is thrown
so as to close switch (24. The previously ex-
plained clamping operation and control system

maintains a sure clamping pressure, and that:

without need of continuous pump operation, as
long as the switch 123 is not unlocked. Thus the
operator may leave the truck while g roll is
elevated, without danger of the roll slipping by
gradual drop in clamping pressure due to oil
leakage or thermal changes; or from a casual
manipulation of the controls by anyone who does
not mount the truck.

" The whole clamping and control system above
described can be mounted on the clamp  itself,

éxcept for pedal switch {21 on the truck floor:
and operating switches 123 and 124, which would

This-
pedal switch is placed on the floor of the truck 5
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e ‘trol eireuit.:

be mounted ony the truek Within dasy reach ot the
" ““The batteries, eonductors (25-andq 127
ourse’ ber on’ the truck proper, whlle con-

elampmg ‘éireuit restricts the extent of the hy~

drauhc gifedit: in which .clamping pressure: must

: taitied after the motor:and pump sare cut
.7 By use "of “the: check valve; only «6il: ;eaks

‘tonsior oylinders 40 will affect clamping pressure.

Thus leakage at'the:oil switch- valve:38 is:notof

; consequence, that a-relatively lightly fitted, -
‘easy’ cting oil reverSmg valve may beused, which
‘be cperated by a solenoid vo give quick pasi-
'versmcr actmn Were @ chieck ¥valve mot
rsitig” valve “would have:{eibe
clese‘iy, Fightly fitted: to-prevent leakage; laridsuch

"a’ i alve would be stee sluggrs‘h tobe operated Bya

current sin such : a-

T the case of’trucks havmg other hydrauli-

-gally ioperated-equipment for suchiservice as $ilt-

ing the upright frame-or: ‘operating :thé-load:ele-

“vating :mechanism,; :wheréin fhe-use’ of = isingle

thydraulic’ pump.jand.eil reserveir:might. e
sotight, thehydraulic cirenit gnd:-controls of this
inventionican be adapted foruse. - Inthatevent,

“the 6il reversing valve 36 can be made:one sec-
itionicof fa multiple oil valve having other:sections
35 -
“plso' pressure switch $3: would'be omittediand the
~gonductor 122 'could be connected to-one side ol

‘operatereach of the other hydraulic services;

switch {23 where conductor {26 is connected in
Fig. 1.  To adjust the maximum clamping pres-
sure, when the pressure switch is not used, an
adjustable relief valve would be interposed in line
46 between clamping port 44 and check valve in-
let 47 with an oil relief line to return released
oil to the oil reservoir. Both conductors 119
and 125 could then be connected directly to the
battery line. With such an arrangement, all the
equipment concerned would be on the truck, with
the exception of the cylinders 40 and check valve
48 which would of course be mounted in the
clamp structure, with hydraulic lines 42 and 46
then being flexible connecting hnes between truck
and clamp.

I claim:

1. In a hydraulically operated mechanism hav-
ing a double-acting hydraulic cylinder and an
electric motor powered pump and a fluid reversing
valve for reversing the direction of fluid flow with
respect to the cylinder, an electrical control sys-
tem comprising & solenoid operated motor switch
in series with the motor and the source of elec-
trical power therefor; solenoid means for oper-
ating the fluid reversing valve, said means com-
prising an armature mechanically linked to said
valve and two connected coils for moving said
armature to each of two operating positions for
the valve; and an electrical circuit immediately
connected to the electrical power source, said
circuit comprising in series a solenoid coil to
close said motor switch and a work stroke con-
trol branch and a return stroke control branch,
said branches being connected f{o said power
source, in parallel relation to each other, said
work stroke control branch including in series one -
coil of said solenoid means and a work stroke

-control switeh, said return stroke control branch.
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7
including in series the second coil of said solenoid
means and a return stroke control switch. - . .

‘2; In" a hydraulically operated mechanism
having a double-acting hydraulic cylinder and
an-electric motor powered pump and a fluid re-
versing valve for reversing the direction of fiukt
flow with respect to the cylinder, an electrical
control - system comprising a solenoid operated
motor switch in series with the motor and the
electrical power source therefor; solenoid means
for -operating the fluid reversing valve, said
means comprising an armature mechanically
linked to said valve and two connected coils for
-moving said armature to each of two operating
positions for the valve; and an electrical circuit
‘immediately connected - across the:electrical
power. source, said circuit comprising in series a
-solenoid coil to close said motor switch and-a
work stroke control-branch and a return stroke
control branch, said branches being in parallel
-relation to each other, said work stroke control
‘branch including in series one .coil of said sole-
nold means, a pressure actuated switch respon-
sive to the work stroke pressure in said hydraulic
cylinder and a work stroke control switch; said
return stroke control branch including in series
-the secorid coil of said solenoid means and a re-
-turn stroke control switch. .

3. In a hydraulically operated - roll clamping
'mechanism for an industrial tier lift iruck, hav-
ing a hydraulic clamping cylinder and an elec-
. tric motor powered pump and a fluid reversing
valve for reversing the direction of fluid flow
with respect to the cylinder, an.electrical control

‘system- comprising a. solenoid operated motor :

‘switch in series with the motor and-the. electrical
power source therefor; solenoid means for oper-

-ating the fluld reversing valve, said means com-

..prising an armature mechanically linked to said
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file of this patent:

30

: lower pressure.

valve and two connected. coils for moving sald
armature to each.of two operating positions for
the valve; and an electrical circuit immediately
connected to said power source, said circuit com-
prising in series a solenoid coil to close said mo-
tor switch and a clamping control branch and a
release control branch, said branches being in
parallel relation. to each other, said clamping
branch including in series one coil of said sole-
noid means, a pressure actuated switch respon-
sive to the clamping pressure in said hydraulic
cylinder and a clamping control switch, said re-
lease control branch including in series the sec-
ond coil of said solenoid means, a normally open
pedal switch mounted at the operator’s station
to be held closed by the operator, and a release
control switch, said pressure switch being ad-
justable to open at one pressure and close at a8
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