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3,188,514
SYSTEM FOR A LOAD MHANDLING
CATTACHMENT ON AN INDUSTRIAL TRUCK
Harl A, Horion, Philadelnkia, Pa., assigcnor, by mesne
‘assignments, to Yale & Towne, Inc., New Yeork, N.Y.,
a company of Ghic
Filed Mar, 14, 1963, Ser, Mo, 285,213

CONTROL

5 Claimms, (CL 214—652)

This invention relates to industrial trucks. Moere par-
ticularly, the inventicn relates to a control system for on-
erating a plurality of hydrauiically actuated load manipu-
lating devices mounted on the lifiing carriace of such a
truck. |

It has heretofore been proposed to control such hy-
draulically actuated devices through a hydraulic direc-
tional control valve mounted on the truck, adiacent the
operator’s seat, and electrically operated valves mounted
cn the load carriage, with the valves being operated by
eleciric switches mounted on the truck. This arrange-
ment provides individual control of the plurality of hy-

draunlically actuated devices on the load carriags, while

utilizing only one pair of hydraulic hoses and a relative-
ly small multiple conductor electric cable leading from
the truck to the load carriage. |

With an arrangement of this fypne, however, it is pos-
sible, particularly if the switches are mounied on the han-
dle for the directional control valve, for the operator to
acciaenially release a switch thereby stopping operation
of one hydraunlic device and immediately start oneration
or a second hydraulic device. This can be dangerous.
Thus, the operator may release a switch to stop operaticn
of a hydraulic device on the load carriage for rotating a
load, and by doing so, simultanccusly start operation of
a lcad clamping device, with resulting crushing or drop-
ping of a load.

This invention provides an improved arrangement of
this type in which either actuating or releasing a switch
is ineffective to operate the electric valve on the load car-
riage, unless the directional control valve is in a neutral
position in which no fluid is supplied to the hydraulic
devices. Thus, with this arrangement, it is impossible to
siop operation of one hydraulic device and simultaneously
start operation of a second hydraulic device.

[

The invention and its advantages having been de-

scribed, a more detailed description of two forms of the
invention is given hereafter by reference to the accom-
panving drawines wherein: |

FIG. 1 1s a side elsvational view of a lift truck of the
type on which the ccnirol system of the invention may
be advantageously used; -

ri1G. 2 1s a top plan view of the truck shown in FIG, 1;

FIG. 3 is a combined electrical and hydraulic diagram
showing one form of control system constructed in ac-
cordance with the invention for controlling operation of
three hydraulically operated load manivuiating devices
mounfed on the lifting carriage of the truck shown in
FIGS. 1 and 2; and |

¥1G. 4 15 a combined electrical and hydraulic diagram
showing a second contrel system consiructed in accord-
ance with the invention for contrclling operation of three
hydraulically operated manipulating devices mounted on
tne liiting carriage of the truck shown in FIGS. 1 and 2.

Referring to the drawings and in particular to FIGS. 1
anud 2, there is shown an indusirial truck T of the type on
which the control system of the inveniion mayv be used
advantageousiy. |

The truck T 1s of conventional construction and in-
cludes uprighis £0 and g lifting load carriage 131 which is
mounted for vertical movement on the uprights 10.
Three conventional hydraulicaily actuated load manipu-
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The first device is a load clamping device, generally
indicated at 12, and includes a pair of clamping arms 13
and 14 and a pair of hydraulic rams 15 and 16 for mov-
ing the clamping arms toward and away from each other
to clamyp or release a load., -

'The second device is a rotating device, generally indi-
cated at 17, and includes a hydrauiic ram or motor 18
by which the clamping device 12 may be rotated about a
herizontal axis relatively to the load carriage 13. |

The third device is a side shifting device, generally in-
dicated af ¥9, and includes a hydraulic ram 28 by which
the clamping device 12 and rotating device 17 may be
shiffed as a unit in a direction transversely of the load
carriage 131, Each of these hydraulic devices are of con-
ventional, well-known constructions, and the details there-
of form no part of the invention. |

Fluid for operating the rams 15, 16, 18 and 20 is sup-
plied from a singls pair of hoses 21 and 22, extending
between the load carriage 11 and a fluid pump, or other
pressure sowrce, mountied on the truck. The direction of
fiow of fluid through the hoses is controlled through a re-

versing vaive 23 mounted on the truck body, which is
~actuaied througin movement of a handle 24. As wiil be

gescribed in detail, fivid from the hoses 21 and 22 is se-
lectively directed to rams 15 and 16 or to ram 18 or ram
Z9 through electricaily actuated valves mounted on the
load carriage and operated by switches which are mount-
ed on the truck body and connected to the valves by a
muitiple conductor electric cable 25. By this arrange-
ment, ndividual control of the three hydraulically actu-
ated devices 12, 17 and 19 is obtained, while utilizing only
a single pair of hoses and a relatively small multinle con-
ditctor electric cable leading from the truck to the load
carriage. o

Referring now to FIG, 3, there is shown diagrammati-
cally, cne form of conitrol system constructed in accord-
ance with the invention for controlling operation of the
rams of the three devices 12, 17 and 19. In the system
iilastrated in FIG. 3, two sclenocid operated valves 26 and
Z7, which are mounted on the carriage 13, are used to se-
lectively control the flow of fiuid from the pair of hoses
21 and 22 to the rams 15, 16, 18 and 20. As will be de-
scribed in detail hereafter, these two valves are actuated
by push butfons Z8 and 29, which are conveniently mount-
ed on the handle 24 of the reversing valve 23. . -

In FiIG. 3, each of the solenoid operated valves 26 and
27 are stown in the non-actuated vosition and the various
relays are shown in the non-energized condition. Re-
versing valve 23 is shown in a neutral position in which
the hoses 231 and 22 are disconnected from the pump 38,
or otiier source of fluid pressure. i o

Assuming that the operator wishes to clamp a load, ke
moves the hande Z4 in the dirvection of the arrow A, with-
out operating push buttons 28 and 29. This moves the
reversing valve 23 to a position in which the hose 21 is
connected with a pressure line 31 from a fluid pressure
scurce 38, while hose 22 is connected with a return line
22 1o the pressure source 20, Fluid under pressure fiows
from the fluid pressure source through the hose 31,
tixrough sclenoid operated valve 26, and through solenocid
opcrated valve 27 to the left-hand side of the ram 15,
causing the piston iZe thereof to move to the right.

the ram 15 is connected in paraliel with the ram 14 by
a conduit 33, so that fluld from the hose 21 also fows fo |
the right-hand side of the ram 14, causing the piston i1da
therect to move to the left. As the piston 13qg moves to
the right and the piston 164 moves to the left, fluid on
tae right-band side of piston 384 and the fuid op the
eit-tiand side of piston 1€g fiows through a conduit 33a,
which connecis the opposite ends of the rams in parailel,
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. 'threi_i'gh' the sclenoid operated valve 27, the selen.oi"d

- operated valve 26, the hose 22, the reversing vaive 23 and

~ the return line 32 back to the pressure source 39.
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'neetmg the heses 21 and 22 frem the ﬂuld pressme source

~ 30. As the handle 24 is moved back to the neutral posi-

The clamping arms. 13 and 14 are thus moved toward

each other by the rams 15 and 16 to clamp the load.

~ When the load is properly gripped by the clamping arms

13 and 14, the operator moves the handie 24 back to the

 meutral position, thereby disconnecting the hoses 21 and
_.”22 from the pressure source 3¢ and Lrappmﬂ- the fluid .

n the rams 15 and 16 SO that the Iead 1s. held elameed-

- between the clamping arms 13 and 14. R
“As the handle 24 is moved in the direction of the arrow

N ﬂmd in the ram 18to hold the load in'the rotated position. -
10

A, to actuate the rams 15 and 186, electrical contacts 34,

~ which are held open by a cam 244 on the handle 24 when -
the handle 24 is in the neutral position, close, and con-

- tacts 35, which are held closed by the cam 242 of the
handle 24 in the neutral positicn of the handle open.

- completed to the solenoid 262 of the solenoid operated

~ valve 26.and also to the solencid 27a of the solenoid
operated valve 27, so that if either push button 28 or

‘the buttons 28 and 29 is 111effeetwe to operate the rams =

18 and 2¢. Thus once the operator has moved the handle

- tion, contacts 34 are again opened and contacts 35 are
__ clesed As the contacts 34 are again opened the holding

circuit through the closed contacts 395 is broken so that

~ the relay 39 and the solencid 28a of the solenoid opefated
valve 2% are de-energized and valve 26 moves back to

the 1n1t1al position, as shown in.the dr awing, trappmg the

To rotate the load in the opposite direction, push button

28 is pressed and the handle 24 moved in the direction of
-the arrow B.

The system then functions in the same

manner as just described with the flow of ﬂUId to the ram

18 being reversed to :reverse the d1reet1en ef rotatlen of .

15 the load.

Assuming now that the operator Wlshes to side sh1ft

: - the load, he presses push button 29 and moves the handle
. The opening of contacts 35 prevents a circuit from being

24 in the dlrectlon ef n,he arrow A to shlft the Valve 23

- to the right.

20

Pressing push butten 29 eloses ccmtae..s 2% to eemplete-

-~ a circuit through closed contacts 35, closed contacts 392a
push button 29 is aeeldentally pressed while the valve 23_; .
is shifted to operate the rams 15 and 18, the pressing of

- Of | the relay-39 and the battery 36 to energize the solenoid
Z7a of the seleneld operated valve 27 to-shift the valve 27

- and to energize relay 38 to 0pen contacts 38a thereef and

- ‘25
‘24 from the neutral position to operate the rams 15 and =

16, he cannot aeezdentally start operation of the ram 18

- or 20 ~without ﬁrst returnmg the handle 24 to neutra,_:_,.
- p031t1011 o -

To unclainp the Iead the handle 24 is moved in the

the same manner as in clamemg the load except that the
“direction of the flow of fluid is reversed so Lhat the clam ps )

are moved apart by the rams 15 and 16.
‘Assuming that the load has been preperly clamped and

-the handle 24 returned to neutral position, the operator
| -may operate ram 18 to rotate the elamped load by press- -
~'ing push button 28 and then again mevmg the handle-

© 24 in the direction of the arrow A. --

Pressing of push button 28 closes. eleetmeal centaeis 28a

- 30
direction of the arrow B. The system then functions in

close contacts 38b.

. The shlftmcr ef the Valve 27 connects the heses 21 and o
22 to the ram 29, so that when the handle 24 is moved in. -
- the direction of the arrow A, fluid is apphed to the ram
20 to shift the load... As the handle 24 is moved from the
neutral position, contacts 34 again close and contacts 35
open. Closing of contacts 34 completes a holding circuit =

- through the closed contacts 385, around contacts 29a, to

Q0
ol

'eempletmg a circuit from the battery 36 tnreugn closed

~ contacts 38z of a relay 38 and closed contacts 35 to both
~ energize the solencid 26a of the solenmd operated valve -

- 26 to shift the valve 26 and to energize a relay 39 caus-

- ing nernally closed contacts 3%z thereof to open and

causing normally open- contacts 3%b thereof to close.
The shifting of valve 26 by energizing the solenoid 2¢a

~ conneécts. hose 21 to the lower end of ram 1% and connects

hose 22 to the upper end of ram 18 50 that when the re-

' - versing valve 23 is shifted to the left by movement of
~ the handle 24 in the direction of the arrow A, fluid under o0 ':the fluid in the ram 29.

~ pressure is applied to the ram 18 to extend the piston and

rotate the load. At the same time, fluid is held trapped
~ in the rams 15 and 16 so that the load remains clamped.
 As the handle 24 is moved from the neutral p051t10n COn-

~ tacts 34 close and contacts 35 open.

- hold the relay 38 and the solenoid 274 of the solenoid

operated valve 27 energized should the push button 29

‘accidentally be released. Thus, the solenoid 27¢ cannot - '
~ be de-energized to shift the. ‘vaTve 27 except by mevement .
'ef the handle 24 back to the neutral p031t1011

- At the same time, the opening of contacts 3&q by ener-

. gizing relay 38 opens the circuit through contacts 28a SO
4.0

that the accidental pressing of push button 28 is ineffective
to energize the solenoid 264 of the solenoid operated vaive

- 26, once the push ‘button 29 has been pushed- and the
-handL_. 24 moved from the neutral position. L
~ Side shifting of the load is stopped by again returamﬂ R

the handle 24 to neutral position to disconnect the heses'

-21 and 22 from the pressure source 39 and to close con-

" “tacts. 35 and open contacts 34. Opening of contacts 34
 breaks the holding circuit through closed contacts 385
80 that the relay 38 and the solenoid 27a are de- -energized

and valve 27 moves back to the er1g1nal posruen trappmg

- To side shift the load in the epposne dlI‘BCthIl the push |

butten 29 is pressed and the handle 24 moved in ﬂ:uw direc-

55

Clesmg of contacts 34 forms a holding e1re111t threueh .

~ closed contacts 3%b areund the contacts 28aq, so that once .
the button 28 is pressed and the handle 24 is moved from
~ the neutral position, accidental releasing of the push _
.. button 28 to open contacts 28« is ineffective to de-energize V-
 the solenoid 264 of the solenoid operated valve 26.
once the push button 28 has been pusned and the handle
24 moved from the neutral position, solenoid 28a cannot
~ be de-energized. with resulting simultaneous eperaﬁen of

Thus,

N _the elampmg rams 15 and 16, except by ﬁlst mowng the

L handle 24 back to the neutral position. |

- The opening of contacts 3%z of the relay 39 opeps the

- circuit through contacts 3%z of push button 29 so that
- accidental 'elesing of push button 29 is ineffective at this .,
“time to energize the solenoid 27a of the selenmd eperated |

~ valve 27 to cperate the ram 28.

60

~Assuming that the load has beeﬁ retated to the desned |
~ vice, two valves 43 and 44 are used for controlling the

- position by operation of the ram 18, the operator moves

the handle 24 back to the neutral pesitieh’ thereby discon-

75

0 L
7 used for controlling the fluid to each hydraulic device.

tion of the arrow B to reverse the ﬂew ef ﬂmd to the- B '
ram 20, | .

Thus, it can be seen that by thls arrangement shewn in

FIG. 3, either actuating or releasing one of the push but-

tons 28 or 29 is ineffective to operate the solenoid oper- .

- ated valves 26 and 27, unless the handle 24 and therefore
- the reversmg valve 23 are in the neutral position, in which -
| ;3 fluid is supplied to the hydraulic rams 15, 16, 18 and
~operation of one hydraulic device and mmultaneously start_ o
- 'eperatlen of a second hydraullc device. -

Thus, with this arrangement; it is 1mp0331b1e to stop -

Referring now to FIG. 4 L,-there is shewe a shrrhﬂy dif-

ferent control arrangement WhICh may be used when sole- - -
 noid operated valves of the type shown in FIG. 3 are not -

avaﬂable for the partleular Velumetne requlrements ef the -

- system

Tn this arrangement twe selenmd eeerated Valves are

Thus, two valves 41 and 42 are used for controlling the .
flow of fluid to the rams 15 and 16 of the clamping de-

-ﬂow of ﬂu1d to the ram 18 ef the rotatmg dewee and two
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valves 45 and 48 are used for controlling the flow of fluid
to the ram 2§ of the side shifting device. Each of these
solenoid operated valves is identical, and, when non-ener-
gized, as shown in FIG. 4, prevent raturn flow of finid
from each side of the rams while allowing fluid to be ap-
plied to each side of the rams. When energized, the valves
allow finid to flow in both directions from the ram.

Three push buttons 47, 48 and 49, conveniently
mounted on the handie 24, afe used to com‘m‘f the opera-
tion of the solenoid operated valves of the hydraulic de-
vices.

Assuming that the operator wishes to clamp a load, he
first presses push button 47 and moves the handle 24 in the
direction of the arrow A. Pressing push button 47 closes
contacts 47a completing a circuit from the battery 38
through closed contacts 35, closed contacts 53a of 2 relay
53 and closed contacts 544 of a relay 54 to energize sole-
noids 41a and 42a of the valves 41 and 42, and also to
energize a relay 55,

Energizing solenoids 4ig and 424 shifts the valves to
a position in which fluid mav fiow to the rams 15 and i3
so that shifting the reversing valve 23 to the left by move-
ment of the handle 24 in the direction of the arrow A,
applies fluid pressure through hoss 21 to the left-hand
side of the ram 15 and also to the right-hand side of ram
16 to move the piston i5¢ to the right and piston 1éa to
the left. As the piston 352 moves to the right and the
piston 162 moves to the left, the fluid on the conosite
sides of the pistons flows through the valve 42 to the re-
tarn hose 22. The clamping arms 13 and %4 are thereby
moved together to clamp the load.

Energizing relay 55 causes normally open contacts 554
to close and normally closed contacts 555 and 55¢ to
cpen.  Closing contacis 554 forms a holdmg circuit
through contacts 34, which close as the handle 24 is moved
in the direction of the arrow A, around the contacis 474,
so that once the buiton 47 is pressed and the handle 24
movad from the neutral position, accidental releasing of
the button 47 to open the contacts 47« is ineffective to
de-energize the solenocids 41 and 424 of the solenoid op-
erated valves 41 and 42. The opening of contacts 550
and 55¢ breaks the circuits through contacts 484 and 494
so that accidental pressing of push buttons 48 and 49 is
ineffective at this time to encraize the solenoids of the
valves 43, 44, 45 and 4¢ to operats the rams 18 and 29.

When the load has been properly clamped, the operator
moves the handle 24 back {o neutral position thereby dis-
connecting the hoses 2% and 22 from the fluid pressure
source 38, As the handle 24 is moved back to neutral
position, contacts 34 are again opened and contacts 35 are
closed. As the contacts 34 are again opened, the holding
circuit through the closed contacts 55¢ is broken so that
reiay 25 and the solenoids 4ig and 424 of the valves 41
and 42 are de-energized and the valves 41 and 42 moved
back to the 1nitial position shown in the drawing, trapping
the fluid in the rams 15 and 18 to hold the load clamped.

'To unclamp the load, the opsrator again presses push
button 47 and moves handle 24 in the direction of the
arrow B. The system then functions in the same manner

as just described with the flow of fluid to the rams 15 and

16 being reversed to move the clamping arms away 'Fm*‘n
cach other.

Assuming that the load has been properly clamped and
the handle 24 returned to neutral position, the cperator
may operate ram 18 to rofate the clamped Ioad bs 0y pres sing

button 48 and then again moving the handle 24 in the di-
rection of the arrow A.

Pressing push butfon 48 closes contacts 48a. camplhtﬂ
a circuit fmm the battery 3¢ through clesed mntacts 35
and closed contacts 555 and 54b of relays 55 and 54 to
energize solenoids 43a and 44 of the solenoid operated
Vahes 3 and 44 to shift the valves 432 and 44. The clos-
ing of the contacts 48« also completes a circuit to energize

the telay 53 to open contacts 53a thereof and to close
contacts 3346 and 53¢,

10

29

30

&

The sh1ftmg of the valves 43 and 44 connects hose 21
to the upper end of the ram 18 and connects hose 22 to
the lower end of ram 18, so that when the reversing valve
23 is shifted to the leit by movement of the handle 24
in the direction of the arrow A, fluid under pressure is

pplied to the ram 18 to extend the piston 18 thereof
to Totate the load. | |

The closing of contacts 53b forms a holding circuit
through closed contacts 34 around the contacts 48a, so
that once the button 48 is pressed and the handle 24 is
moved from the neutral position, accidental releasing
of the pllah button 48 {0 open contacts £8¢ is ineffective
to de-energize the solenoids 43a and 44a of the solenoid
operated valves 43 and 44. |

The opening of contacts 534 and 53¢ breaks the circuit
througn contacts 47a and 49« so that accidental pressing of
buttons 47 and 4% is ineffective to energize the solenoids
of the solenoid operated valves 41, 42, 45 and 46,

When the load has been rotated to the desired position
by operation of the ram 18, the operator moves the
handle 24 back to the neutral position, thereby discon-
niecting the hoses 21 and 22 from the fluid pressure source
Y. As the handle 24 is moved back to neutral position,
contacts 34 are again opaned and contacts 35 are closed.
As the contacts 34 are again Gpened the holding circuit
through the closed contacts 535 is broken so that the re-
lay 53 and the solenoids 43z and 44a are de-energized
and valves 43 and 44 moved back to the initial position,
shown in the drawing, trapping the fluid in the ram 18 to
hold the load in the rotated position.

To rotate the load in the opposite direction, push but-

~ ton 48 is again pressed and the handle 24 moved in the

Wl
1
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45 and 46 moved back to the criginal position,

direction of the arrow B. The system then functions in
the same manner as just described with the flow of fiuid
to the ram 13 being reversed to reverse the direction {}f
rotation of the load.

Assuming now that the Dperamr wishes to side ﬂhnt
ihe load, he presses push button 49 and moves the handie
24 In the direction of the arrow A to shift the valve 23
to the left.

Pressing push button 42 closes contacts 49¢ to com-
plete a circuit from the battery 3§ through the ciosed
contacts 35 and closed contacts 53¢ and 55¢ to energlze
the relay 54 and to energize the solenoids 454 and 4%a
of the solenoid cspermau. valves 45 and 46 to shift these
valves,

The shifting of the valves 45 and 46 connects the hose
21 to the left-hand end of the ram 28 and connects the
hose 22 to the ught-hand end of the ram 20, so that
when the handle 24 is moved in the dlI‘ECllDIl of the
arrow A, fiuid is applied to the ram 28 to shift the load.
The closznﬂ' of contacts S4¢ when the relay 54 is ener-
gized completes a holding circuit through contacts 34,
around the contacts 49q, so that once the bution 49 is
pressed and the handle 24 moved from the neutral pPOSsI-
tion, accidental releasing of the button 49 is ineffective to
ge-energize the salenmds 43a and 46a of the valves 45
and 48,

The opening of contacts 54a and 545 breaks the cir-
cuits through confacts 48a and 47z so that accidental
pressing of push buiton 47 or 49 is ineffective at this time
to energize the solenoids of the valves 41, 42, 43 and 44
to operate the rams 15, 16 and 1I8. The sxde shifting of
the load is stopped by again returning the handle 24 to
neutral position to disconnect the hoses 21 and 22 from
the pressure source 3§ and to close contacis 35 and open
contacts 34. The opening of contacts 34 breaks the hold-
ing circuit through contacts 54c¢ so that the rela: v 54 and
the solenoids 45a and 464 are de- energized and the valves

trapping

the fiuid in the ram 20.
To side shifi the load in the opposite dlrectmn, the pmh_ |
button 49 is pressed and the handle 24 is moved in the

direction of the arrow B to reverse the fiow of fluid to the
ram 29.
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Thus it can be seen by the arrangement shown in FIG.

4, that erther actuating or releasing the push. buttons 47,
- 48 and 49 is ineffective to operate the solenoid operated'-' -
~ valves 41, 42, 43, 45 and 46, unless the handle 24 and

‘therefore the reversing valve 23 are in the neutral posi-

 tion in which no fluid is supplred to the hydraulic rams.
. _Thus with this arrangement, it is impossible to start op-

- 3,1é0,{514. -

- devices on said carriage, a source.of fiuid pressure on said . |
. . main frame flexible conduit means. extendmg between

o

eration of one hydraulic device and srmnltaneously start. g

~ operation of a second hydraulic device.

‘From the preceding descrlptmn it can be seen that

elec

8

plurality of hydraulically actuated load manipulatingr

 said- main frarne and said lifting carriage, a hydraulic
- control valve on said main frame including handle means
for moving said valve between a neutral position in which

said flexible . conduit means is discennected from said

source of fluid pressure and a power position in which

 said ﬂemble cendmt means 18’ connected to said source of

| 10
~ there 1s provided a novel arrangement in which either .
~ ‘actuating or releasing a switch is ineff

Tic Valve on the load carriage, unless the dlreetmnal'_; |

ective to operate the -

control valve is in a neutral position in which no fluid

is supplied to the hydraulic device. Thus accidental stop-

- ping of one operation and simultaneous starting of a sec-

- ond operatren resulting in the. ereatmn cf a dangereus_ .

- sitiiation is effectively prevented

‘While two embodiments of the mventron have been'

- shown and described, it will be appreciated that this is

~ for the purpose of illustration and that changes and
- modifications may be made therein: wrthout departmg_ _
_- from the spirit and scnpe of the mventmn | a

I now claim:

‘1. In an industrial truck havrng a main frame a lrftmg |
. carriage mounted for movement on said mam_frame_ a
-~ plurality of hydraulically actuated load manipulating de-

- vices on said carriage, a source of fluid pressure on said
main. frame, flexible conduit means extending between
said main frame and said lifting carriage, a hydraulic con-

trol valve on said main frame movable between a neutral |

position in which said flexible conduit means is discon-

nected from said source of fluid pressure and a- power
position in which said flexible conduit means is connected
to said source of fiuid pressnre power operated hydraulic =
- valve means on said carriage operable to selectively di-
- -rect fluid from said conduit means to one of said hy-
B dranlrcally actuated load manlpulatmg devices, control
. means on said truck for selectively operating said power
. operated valve means, and means’ interconnecting said

ﬂmd pressure electrically operated hydraulic valve means

~on said carriage operable to selectively direct fluid from -

said conduit means to one of said hydraulically actuated .

 load manipulating devices, switch means on said handle
~-means for selectwely operating said electrically operated
- valve means, and means interconnecting said hydraulic

- control valve and said power operated valve means for =
‘rendering said switch' means ineffective to. operate said

electrically operated - valve means when said hydraulic
- control valve. is in said power position while permitting

operation of said electrically operated valve means by

. said switch means when said hydraulic control valve 1S

25

~ carriage mounted for movement on said main’ frame a
| plurahty of hydramrcally actuated load mampulatmg de-

in neufral position whereby stopping operation of one

hydraulic device and simultaneous starting operation of -

a second hydranne device is prevented.

- 4. In an industrial truck having a mam'frarne hftmg |

vices on said. carriage, a source of flizid pressure on said

main frame, flexible conduit means extending between
said main frame and. said lifting carriage, a hydranhc N

control valve on said main frame movable between a

‘neutral pesnren in which sald flexible conduit means are

. gisconnected from said source of fluid pressure and a

&y
&t |

power posrtmn in which said flexible conduit means are
“connected to said source of finid pressure, electrically -
- operated hydraulic valve means on said carriage for each

~ hydraulically operated device for connecting the hy-
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“hydraulic control valve and said power eperated valve
means for preventing operation of said power operated
- valve means when said hydraulic centrel valve is in said -

power position while permitting operation of said power -

operated valve means when said hydraulic control valve is

 in neutral position whereby simultaneous stopping of the -

 draulic devices with said conduit means, swrteh means .on .

said truck for selectively operating the electrically oper-
ated hydranhe valve means of each hydraulically operated

“device, and means interconnecting said hydraulic con-

trol valve and said electrically operated valve means for

rendering said switch means ineffective to operate said

._ -e1eetrleally operated valve means. when said hydraulic

~operation of one hydraulic device and starting operation

- of a second hydraulic device is prevented.

2. In an industrial truck having a main frame, a hftlng
carriage mounted for movement on said main frame a
“plurality. of hydraulrcally actuated load manrpnlatmg

.__.f_dev1ees on said carriage, a source of fluid pressure on said:
 main frame, flexible conduit means extending between.
- said main frame and said lifting carriage, a hydraulic con-
“trol valve on said main frame movable between a neutral
-pesmon in which said flexible conduit means are discon-
nected from. said . source of fluid pressure .and a ‘power

position in which said flexible conduit means are conm-

to selectively direct fluid from

 nected: to said source of fluid pressure, eleetrlcally op-
erated hydraulic valve means on said carriage operable
| “said conduit means to one
- of said hydraulically actuated load manipulating devices,
- switch means on said truck for seleetwely operatmg said
electrically eperated valve -means, and means intercon-

necting said hydraulic control valve and- said electrrcallyf

operated valve means for preventrng operatron of said:
electrically operated valve means when said hydraulic

control valve is-in said power position while permitting
P P ~trically operated selector valve means for rendering said

" Oi::.smteh means ineffective to change the position of said
'-.;selector valve means. when said hydrauhe control valve is

-in power position while permitting changing of the posi-

operation of said-electrically operated valve means when
- said hydraulic control valve is in-neutral position where-

' 'by simultaneous stopping of the operatren of one hy-

draulic device and starting operatmn ef a secend hydraullc o

device is prevented

- 3. Inan industrial truck havmg a main frame, a lrftmg i
" camage meunted for movement on sald mam frame, a

“ing carriage mounted for move
at least ‘two hydranhcally actuated load mampulatrng
'-'_'devrees on said carriage, a source of fluid pressure on said
, main frame, flexible conduit means extendmg between
~ said main frame and said lifting carriage, a hydraulic con-

trol valve on said main frame movable between a neutral

“position in which. ¢~arr:1 flexible conduit means is discon-
nected from said source of fluid pressure: and a power -
60
- to said source of fluid pressnre, electrically operated hy-

control valve is in said power position while permitting
‘operation of said electrically operated valve means by_--.

said switch means when said hydranlrc control valve is in

- meutral position whereby stopping operation of one hy-

draulic device and simultaneous starting: operatron nf a

e_eeond hydrauhc device is- prevenred

5. In an mdustrral trnck hamna a rqarn frame a 11ft—~
nent on said main frame,

position in which sa1d flexible conduit means is connected

draulic selector valve means on said carriage operable to.

o seleetrvely drrect fluid from the said conduit means to .

- -_erther one of said hydraulrcally actuated load manipulat- |
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ing devices, switch means on said truck for operating said

electrreally Operated selector valve means, and means in-

terconnecting said hydraulic control valve and said elec-

tion. of said selector valve means by sard ‘switch means

~ when said" hydranhc control valve is in neutral pesmen o

whereby etepprng operatren of one hydrauhe device and
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