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10 Claims,
1

My invention relates to industrial trucks of
the type having a load lifting member mounted
for. elevating movement thereon and equipped
with means for manipulating the load relatively
to the truck or for gripping the load through
utilization of the weight of the load.

It has been the custom in the prior art to
utilize power means for directly moving, grip-
ping or shifting a load or load engaging mem-
ber, such power means being of direct-acting
mechanical, hydraulic, and other suitable type.
In my invention, I.employ a power means that
applies the weight of the load lifting member,
with or without a load thereon, to a hydraulic
mechanism for laterally shifting or ‘otherwise
manipulating said load lifting member.

~A feature of my invention resides in the di-
recting of fluid from a power storage ram to
another ram for moving a load engaging or load
gripping member into propér load engaging posi-
tion, the pressure of the fluid in said power stor-
age ram being developed by the weight of the
load engaging member and the weight of the load
applied to the load engaging member. o

A further feature of my invention resides in g
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fork shifting mechanism in which the shifting

is accomplished by hydraulic pressure develeped
in a hydraulic system by the weight of the forks,
either loaded or unloaded, and in which the
fluid pressure may be directed to move the forks
selectively in opposed directions. -

As a further feature of my invention I utilize
means whereby power for shifting the forks may
be stored.

Still ancther feature of the invention resides
in so applying and controlling fluid bled from
a load supporting ram as to operate a shift ram
at the will of the operator.

I have thus outlined rather broadly the more
important features of my invention in order that
the detailed description thereof that follows may
be better understood, and in order that my con-
tribution to the art may be better appreciated.
There are, of course, additional features of my
invention that will be described hereinafter and
which will form the subject of the claims ap-
pended hereto. Those skilled in the art will ap-
preciate that the conception on which my dis-
closure is based may readily be utilized as a basis
for the designing of other structures for carry-
ing out the several purposes of my invention.
It is important, therefore, that the claims to be
granted me shall be of sufficient breadth to pre-
vent the appropriation of my invention by those
skilled in the art. : : :
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Referring now to the drawings,

Fig. 1 is a side elevation of the front end por-
tion of an industrial trueck, illustrating my in-
vention as embodied in one form of load lifting
means.

Fig. 2 is a front elevation of the load lifting
means shown in Fig, 1.

Fig. 3 is a section taken along the line 3—3 of
Pig, 2.

Fig. 4 is a section taken along the line 4—4 of
Fig. 2.

Fig. 5 is a section taken along line 55 of Fig. 2. .

Fig. 6 is a diagrammatic view showing the hy-
draulic system of my invention.

Fig. 7 is a front elevation showing a. second
form of my invention in which the load is adapted
to be gripped by swingable arms, the gripping
position of said arms being illustrated in broken
lines.

Fig. 8 is a section taken substantially along
line 8-—8 of Fig. 7. )

Referring now more particularly to the draw-
ings, and especially to Fig. 1, the front end of a
lift truck, which is indicated generally by the
numeral 10, has a chassis or frame |{ mounted
on wheels, one of the front wheels being des-
ignated at 12. The constructional details of the
truck are omitted from the drawings and are not
deseribed herein as they form no part of the
present invention. On the usual uprights 13
which are mounted at the forward end of the
frame 11, is a vertically movable elevating car-
riage 14 having the usual vertically spaced roll-
ers (5 engaged with said uprights. It is to be
understood that the elevating carriage 14 may
be lifted and lowered on the rollers {5 by any
suitable means under the control of the oper-
ator, such as a chain 156 (Figs. 1 and 8).

My invention is directed to the load engaging
and lifting means carried by the elevating car-
riage 14 and movable therewith. More partic-
ularly, the load engaging structure of my truck
{0 comprises a pair of vertically spaced rods 17
and 18 secured in horizontal positions on the
carriage 14, upon which pair of rods is slidably
mounted a fork frame {9 by means of upper and
lower pairs of bearings 20 and 21. As my load
engaging members, I use a pair of lifting forks
22 and 23 attached to a connecting cross plate 24.
It is to be understood that I do not wish to be
limited by the particular type of lifting forks
shown herein, and that other types of load en-
gaging members may be employed with my in-
vention.

In order to support the cross plate 24 and the
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forks upon the fork frame 18, provision is made
of a vertical power storage ram 25, best seen in
Tig. 3, which includes a cylinder 26 mounted upon
said fork frame, and & plunger or piston 27 ver-
tically movable therein. The piston 27 is pro-
vided with a ball soring valve 28 which will per-
mit said piston- to ber moved. upwardly: in:the
cylinder-£§ without displacing fluid- te or: fromy
said cylinder.

The piston 27 of the storage ram 25 has a pis~

ton rod 32 which is fixed to..the. cross .plate 24,

and since the forks 22 and 23 are atiached to
cross plate 24, they will move vertically with the
piston 21.

ram cylinder 28 to assist upsvard raovement of
the piston 27. Preferably, the force of the spring

29 is merely sufficient to counteract o partiof’
the weight of the forks 22, 23 and cross plate :

24, for reasons that will be described in-due
course. The vertical movements-of the forks:22
and ‘23 are guided by -a pair -of vertical rods 33
and 34 which aresecured at their-ends to-the:reay
side of the cross plate 24, and which are verti-
cally moveable in upper and lower-pairs of bear-
ings 35 and 3% on the fork -frame {8.

A horizontal ‘shift ram 37, which will hersin-
after be more particularly described, is- posi-
tioned functionally between the lifting forks 22
and 23, on the one side, and the elevating car=
. riage: {4 on the other side, and is> adapted to
move the fork frame laterally-slong the rods #1
and (8.

As seen in Fig. 4, an upper side portion of the

carriage I4 is provided with a-bifurcated bracket
member 3% in which an-apertured ear 39 on one
end of the shift ram 37 is pivoted by a transverse
pin 40.
" The lifting fork frame 18 also has a-bifureated
bracket member #i horizontally - opposite the
bracket member 3% A- piston rod 42 is con-
nected to a pisten 4% within:the shiftram-31 and
is formed with an eye portion 4% which is pivoted
in the bifurcated bracket member 41 by a trans-
verse pin 45: Thus, it will be seenthat the 1lift-
ing forks 22-and 23, and any load thereon; may
be shifted laterally of the-truck: 18 -when fluid
pressure is exerted selectively upon-either face of
the piston 43. -

Tn order to supply and control such fluid. pres-
sure, the shift ram-37 is provided with a:pair -of
fluid conduits 48 ‘and 47 connected:. thereto: at
opposite sides:of the piston. 43, and the power
storage ram 2§ is provided with & pair of fuid
conduits 48 -and 49, connected: thereto at oppo-
site sides of the: piston 27, -a manually operable
control valve-53° (Fig. 6) being. interposed be-
tween said pairs-of conduits.

The control valve 56:may be:of any suitable
type which is adapted to provide selectively re-
versed.connections- between the respective pairs
of conduits 48, 47, and 48, 48, :and alse to cut off
all flow in- said -conduits.. As.:shown, the - valve
56 comprises a rotor B4 having: a pair of curved
passages 52, §3, which are so-arranged with.re-
spect to the conduits that either end of the shift
ram 37 may be connected to the top of the power
storage ram 28, the opposite end of the shift.ram
being simultaneously connected to the bottom of
the power- storage ram. A guarter turn:of the
valve rotor 51 from the position-shown.in.Fig. 6
will be effective to bring about a reversal of the
ram connections, while a one~eighth turn-ef the
rator will prevent any flow in the: canduits.

A compression . spring: 28 is:infers-
posed between the lower end39-of the: piston 27"
and the lower end wall 3} of the power storage

o
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As a result of the above arrangement, the
weight of the cross plate 24, the forks 22, 23, and
any load thereon, will place the fluid beneath
the piston 271 under pressure and thus will be
effective to operate the shift ram 37 when the
control valve 59 is open. It will be noted at this
point thHat:the® compression: spring 2§ will par-
tially balance-the-forks22 and the eross plate 24,
and will not prevent the weight of the forks and
tHe cross plate from operating said piston. The
direction. in_which the shift ram 37 is operated
will; of course, be determined by the positions of
the valve passages 52, 53, with respect to the
conditits 45, 47; 48; 48, so thal the operator may

. utilize-the weight ‘of the forks 22, 23, and the cross

plate 24-for shifting said forks laterally in either
direction as desired.

When the control valve 80 is in closed position,
the-1ift truck 10 may be operated in a conven-
tional manner, the lifting forks 22, 23 being mov-
able -integrally with: the carriage as though“the
power- storage-ram: were non-existent. At any
time; it is possible te develop fluid pressure with-~
in: the storage ram as will now be set-forth.

In-order to place:the shifting mechanism in
condition for-operation, it will merely ‘be neces-
sary- to locate the-forks 22, 23 over a suitable
abutment, and then to lower the elevating -car-
riage (4-until -said forks engage: said abutment,
the downward movement of the carriage’ {4-being
continued for a short distance so: that the power
storage cylinder 28 will descend with relation to
the -piston -27. This relative - movement of ‘the
cylinder 26:and the piston: 27 will be. assisted by
the spring 28, which counteracts-a portion of
the weight- of the forks 22, 23, and. the cross
plate 24.. Inasmuch asthe control valve 80 will
be in- closed  conditicn when this operation: is
taking place; the:fluid: above the piston 27 will
fow- downwardly past the:ball valve 28 and will
be retained in:the:cylinder '28-below said. piston.

If ‘the -truck should now be operated for lift-
ing :a-load upon the-forks 22, 23, the weight of
the load, and:at least a -part of the weight of the
forks and.the cross plate-24.as-well, will be borne
by the fluid below-the piston 27. This fluid will
be-utilized. for shifting the forks 22, 23 laterally
whenever the operator -finds-that said forks are
not in- the desired. lateral alignment with & load
ta be picked- up: thereby, or when: a load on the
forks is not properly aligned with the space in
which it -is to- be:deposited.. It will be remem-
bered,. of -course; that the spring 23 below the
piston 27 preferably does not counteract. entirely
the weight of the forks-22, 23 and cross plate 24,
and-this weight can therefore be utilized to shift
the-forks when ho load is present on-the forks.

If movement of the fork members {o the left of
the. truck is wished, the valve rotor 51 will be
rotated into the position shown in‘Fig. 6, where-
in the .conduits 46 and 48 will be connected so
that the fluid-under pressure in the lower por-
tion of the pewer. storage -ram. 25 will be-effec~
tive to move the shift ram piston 43 toward the
left of the truck 48 (or to the-right as viewed in
Fig. 6). When the-valve rotor 51 is in the posi-
tion:described; the :conduits 47 and 48 are con-
nected- so that the fluid-at the opposite end of
the shift ram 37 will be exhausted to the top of
the power storage. ram cylinder 26. It will he
understood: that the operator may readily con-
trol the. speed and-the extent of the shifting
movement by . proper-‘manipulation. of -the con-
trokvalve...

When it is desired to shift the forks: 22, 23,
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“laterally to the right (to the left as viewed in Pig.
6), the valve rotor 51 will be turned so that the
“conduit 46 is in communication with the conduit
49, and the conduit 47 is in communication with
the conduit 48. Thus, the fluid under pressure
‘in the power storage ram 25 will move the shift
ram piston 43 to the right (to the left in Fig. 6),
and the idle fluid from the shift ram will be ex-
hausted to the top of the power storage ram 25.
The power storage ram cylinder 26 preferably
is adapted to contain a volume of fluid which is
large with respect to the capacity of the shift
ram 31, thus permitting repeated operation of
the shift ram before the power storage ram pis-
ton 27 reaches the bottom of its stroke. When
said piston does reach the bottom of its stroke,
or af any other desired time, it may be restored
to its upper position in the manner hereinbefore
described, thus making available the fluid under
pressure which is necessary for operation of the
shift ram 37.
In the second form of the invention (Figs. 7
“and 8), provision is made of a pair of load engag-
ing members or forks 54, 55, having toothed or
serrated opposed portions 56, 57, for clamping
& box or other load L. The forks 54, 55, are

" mounted upon the lift truck (0 by means of an -

elevating carriage 58 to which the lifting chains
16 are connected, and which has guide rollers 59
‘engaged with the uprights 3 of said truck.
The front of the elevating carriage 58 is pro-
vided with upper and lower pairs of bearings 68,

b

10

15

20

25

30
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vertical rods §2, 63 attached to the back of a
cross plate 64. The forks 54, 55 are mounted for
lateral swinging movement upon the cross plate
€4 by a pair of pivots 65 at the upper ends of
said forks. ’

In order to operate the forks 54, 55, for clamp-
ing ‘and releasing the load L, provision is made
of a hydraulic system comprising a shift ram
66, a power storage ram 67, and a control valve
68, which are connected by a plurality of conduits
€9 and constructed in the same manner as de-
scribed above in connection with the shift ram 37
in the first form of the invention. :

The shift ram 66, however, is pivotally con-
nected between upper portions of the swingable

~forks 54, 85 by means of transverse pins 10, 14,
and the power storage ram 871 is mounted in a
vertical position upon the front of the carriage 58,
the piston rod 32 of said power storage ram being
connected to an upper portion of the cross plate
64: . . E

In the second form of the invention, the power
storage ram 87 will be prepared for operation
merely by locating the swingable forks 54, 55,
above a suitable abutment and lowering the car-
riage 38, thus causing the power storage ram
cylinder 26 to descend with respect to the piston
27, and, in effect, storing power in said cylinder.

‘When the carriage 58 is raised, the fluid below
the piston 27 in the power storage ram 67 will
be under pressure by virtue of the fact that said

fluid supports the weight of the cross plate 64"

and the forks 54, 55, and the opertaor may
“manipulate the control valve 68 so as to admit
‘said fluid to the left-hand end of the shif
ram 66 (as viewed in Fig. 7), and thus spread
the forks 54, 55 apart. -

If the truck 10 should now be manecuvered to
“bring the forks 54, 55 into positions at opposite
sides of the load L, as illustrated in Fig. 7, the
-control valve 68 may be operated to cause the
fluid under pressure from the power storage ram

35

6
67 to enter the opposite end of the shift ram
66 and thus cause the forks 54, 55 to grip the
load L, as shown in broken lines in Fig. 7.

The elevating carriage 58 and the truck 10 may
now be operated to lift and transport the Iload
L to the desired location, the control valve 68
preferably being left in such a position that the
fluid pressure in the right-hand end (Fig..T) of
the shift ram 66 will be maintained by the power
storage ram 67. When the control valve is in
this position, it will be seen that the added weight
of the load L will act through the power storage
ram §7 and will increase the clamping foree of
the forks 54, 55. )

When it is desired to release the load L, it
will merely be necessary to reverse the action
of the fluid in the shift ram 66 by manipulating
the control valve 68.

When the piston 27 approaches the bottom of
the power storage ram &7, as will occur after the
shift ram 66 has been operated a number of
times, the operation of engaging the forks over
an abutment and lowering the carriage 58 will
be repeated in the manner hereinbefore de-
scribed, thus restoring the lower portion of the
power storage ram with a quantity of fluid which
will be available for operating the. shift ram.

Having thus described the invention, what is

‘claimed as new and for which it is desired to

secure Letters Patent is:
1. In a lift truck of the class described, a lift-

"ing carriage, a load .engaging member, means

mounting said load engaging member on said
carriage for movement relatively thereto, a hy-
draulic power storage ram having a piston, means
for applying the weight of a lcad on the load

. engaging member to the piston, a shift ram for
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shifting the load engaging member, a valve, fluid
passage means between said valve, said shift ram
and said power storage ram whereby fluid under
pressure of the load may be directed from one
end of said storage ram toward one end or the

_other of said shift ram, said valve directing to

the other end of the power storage ram the fluid
from that end of the shift ram opposite the
end to which said fluid under pressure is directed,
and a passage through which fluid flows from
one end of said storage ram piston to the other
end of said storage ram piston when the load
engaging member moves-upwardly on its mount-
ing means relatively to the lifting ecarriage.

2. In a lift truck of the class described, a lift-
ing carriage,-a locad engaging member, means
mounting said load engaging member on said
carriage for movement relatively thereto, a hy-
draulic power storage ram having a piston, means
for applying the weight of a load on the load
engaging member to the piston, a shift ram for
shifting the load engaging member, a valve, fluid
passage means between said valve, said shift ram
and said power storage ram whereby fluid under
pressure of the load may be directed from said
power storage ram toward one end or the other of
said shift ram, said valve directing to the power
storage ram the fluid from that end of the shift
ram opposite the end to which said fluid under
pressure is directed, and said power storage ram
having a fluid capacity that is large relatively

- to the fluid capacity of the shift ram whereby

to allow the fluid while under pressure ‘of the
load to effect repeated movements of the shift
ram. :
3. In a lift truck of the class deseribed, a load
engaging mermber, a frame, means mounting said
load engaging member for vertical movement
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~relatively to:said frame;. s lifting:carriage, means
~mounting: said frame for lateralnmovement rela-
tively tosaid:carriage-whereby said-load-engaging
~member::also moves . laterally, -a: ram. interposed

:between - said -load - engaging member: and -said &

<frame.with fluid in said ram placed under.pres-
usure by said:load engaging member;.s second ram
+interposed-between:said frame and.said carrigge
-for.imparting relative. movement: between .said

cframe.and carriage, fluid passage means.through

swhich: fuid. flows. from. the first ram toward:one
<end.-or.the other .of .the:second ram. and. is ex-
.’hausted from.that end.of the second ram opposite
-the end to which the fluid flows; and a.valve for
.the fluid in said passage means to0.control lateral
.movements of the lcad engaging member.
..4.In.a lift fruck of the:class described; g Hiting
-carriage, a first hydraulic ram, means. whereby
..said first hydraulic ram supports a.load relatively

- to said lifting earriage, a second hydraulic ram,-

_means. mounting_said second hydraulic. ram.on
- said lifting carriage whereby .said.second ram.ds
~adapted to operate.load manipiilating mechanism

on said carriage, fluid,. passage.means through

‘which fluid is directed from the first ram toward:

_one_end or. the other of the secorid ram whereby
+the weight of ;the:load on.the carriage -acts
,through said fluid for actuating the secorid ram
.and operating said load manipulating mecha-

- nism, said fluid passage means.returning to’the-

first ram exhaust.fluid from that end.of.the
‘second ram opposite that end.to which the fluid
~flows from the first ram, and a valve for the fluid
- inrsaid passage.means to control the movements

“imparted by the weight of the load to the.second ..

rram.

~5.“In a-lift truck of the-class-described; a lift-
~ing -carriage, -a “first vhydraulic ~ram, ~means
—whereby saidfirst-hydraulic-ranr supports-a-load
~relatively-to said lifting -carriage, a” second-hy-
+draulic-ram, -means: through-whiech:said-second
=hydraulic- ram--when -actuated operates mecha-
-nism on-the-truck, fiuid-passage means through
-which fluid s directed from-one-end -of the first
-ram: toward one end or the -other-of' the secorid

-ram-whereby the weight-of the load on the-car- "+

-riage-acts-through said fluid ‘for actuating the
-second ram in-either-of two ‘directions’for oper-
~ating- said-mechanism, said fluld:passage means

10
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-returning  to the-other -end. of the first ram-ex-

~haust fluid from that-end -of the second-ram-op--"+

_posite: the-end: to-which the fluid flows from the
“first-ram, and valve means for ‘directing the flow
«of the said fluid in said passage means.

=6.7In a lift:truck -of the class described, ailift~

-ing . carriage, .a ‘first hydraulic ram, 'means-

wwhereby-said-first-hydraulic. ram:supports & load
srelatively - to -said lifting -carriage,:a “hydraulic
-shift-ram, means: through which said shift ram
is-adapted to act for shifting the load relatively

-to.said carriage, fluid passage means:through

wwhich fluid is directed from the first ram-foward
-onerend or the other of the shift ram whereby
+the weight -of the :load on the carriage ‘aets
~through said fluid for actuating the shift-ram and
shifting -the:load, said fluid- passage means: re-
~turning: to the:first ram-exhaust:fluid-from: that
-end-of-the shift Tam:opposite that end:towhich
-the ~fluid -flows ‘from - the first ram, and-valve
smeans for-directing the flow-of the:said fluid:in
rsaid:passage means.
. In a .lift truck -of - the -class -described, :a
lifting carriage, a first hydraulic ram having-a
vpiston, :means whereby said-first hydraulic ram
ssupports:a:load relatively-fo.said liffing carriage

~aith:the weight: of -the load:placing:under-pres-

€0
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:sure; fiuid zat:onevend: of: saidupiston, ~asecond
shydraulic: ram,; means mounting-saidrsecond.hy-
vdraulic ram; on- said lifting carriage -whereby:said
-gecond ram is-adapted to operateload manipulat-

.ing .mechanism "on said .carriage,. fluid:passage

:means. through' which. fluid 4s directed. from the

said one:end of thepiston.inthe first ram toward
-one.end. or-the other.of the-second ram-whereby
the -weight- of - the -load ron :the.carrigge sacts
_through-said fluid: for.actuating. the-second-ram

=and operating. saidload :manipulating ;maecha~
:nism, said. fluid. passage; means. returning to.the

first ram exhaust fluid from that end of:thesee-
.ond ram-opposite that.end towhich-the fluid flows
from the first ram,.and. valve means for.directing
.the flow: of. the said fAuid.in.said passage.means.
8..In a lift truck of the class.described, a lifting
_earriage,.a first hydraulic ram: having..a. piston,

_means-whereby said first hydraulic. ram-supports

a load relatively.to said lifting.carriage with-the
weight of the load placing under pressure fluid-at
_one-end_of.said. piston,.a. second. hydraulic. ram,
means-through .which said.second. hydraulic:ram
when .actuated operatesaechanism.on the truck,

o5 . flllid. passage means.through -which. fluid is.di-
_rected “from said. one end.of.the.piston.in:the

“first ram toward .one end.or the other of.the sec-
orid ram Whereby.the weight 6f.the load.on.the

.carriage acts through-said fluid for.actuating the

seconid ram in either of two directions’for .oper-
ating said mechanism,. said fluid. passage means
_returning to the opposed-end of the piston.in.the

“first ram exhaust fluid from thatend 6f the sec~

ond ram.opposite thatend to which the fluid flows
‘from;the first ram, valve means for-direeting the
flow of the fluid’ in .said passage. means, ard:a
passage independent of said valve means wheréeby

“fluid-flows from the said opposed end of thepiston

to the said. one.end of the piston to permitifree

movement of said piston in:one*direction in said
“first hydraulic ram.

-9."In g lift truck of the class described, a’ lift-

‘ing carriage, 5 first hydraiilic ram, meanswhereby

said first hydraulic ram.supports a load relatively

.to said:lifting carriage,.a.hydrailic shift:ram,

means through . which.said: shift.ram.is.adapted
to.act . for :shifting .the -load relatively to-said

.carriage, fluid. passage means-through-which: fiuid

s directed from one:end .of.the first:ram: teward
.one -end.or.the other- of-the-shift: ram-whereby
-the -weight --of the -load on .fthe:carriageacts

-through:-said fuid: for-attuating:the shifframiin
-either of two:directions for:shifting: the:load;zand

valve means for directing the flow of the said

-fluig in said-passage ' means.

:10.:In & lift-truck of the classidescribed;:ailift-
“ing:carriage, a first hydraulicranthaving apiston,

-means whereby-said: first hydraulic ram supports

3, load relatively to said lifting carriage-with!the
‘welght-of the load placing urider:pressure’fiuid
-at one end of said piston; a-seconid-hydratulic ram,

-means through which-said second:hydraulic ram

-when actuated operates mechanism on the truek,

sfluid .passage means through which ‘fluid is ‘di-

_rected from the.said one.end.of the piston in'the
“first ram toward one end.or.the other.of.the.sec-

cond ram whereby the.weight. of the load.on:the
.carriage acts through-said fiuid for actuating.the

second ram in either of two-directions for.operat-
.ing -said .mechanism, said-fluid passage: Imeans
.returning to the epposed end of the piston-inithe
first-ram fluid .exhausted:from that :end- of ithe

< second:ram opposite that-end to:which thesfiuid

-flows:from - the :said ;one+end-of «the;piston,zand
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valve means for directing the flow of the said Number
fluid in said passage means. 2,560,438
2,571,550
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