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HYDRAULIC HOSE TAKE UP

Bernard B. Becker, Belmont, Mass., assignor to Lewis-
Shepard Company, Watertown, Mass., a corporation of
Massachusetts

Original Ne. 2,978,129, dated Apr. 4, 1961, Ser. No.
759,394, July 23, 1958. Application for reissue Mar.
30, 1962, Ser. Neo. 185,495

11 Claims. (Cl. 214—653)

Matter enclosed in heavy brackets [ } appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in iialics indicates the additions
made by reissue,

This invention relates generally to industrial trucks of
the type which have moving elevating platforms or forks
for carrying and stacking loads and which frequently
require fluid operated cylinders and other fluid operated
devices on the elevating member in order to manipulate
the pay load by clamping, rotating, pushing, sideshift-
ing, etc.

To convey the hydraulic fluid to and from the elevat-
ing carriage, from one to six hose lines are commonly
used. It is desirable to keep these lines properly posi-
tioned within the confines of the truck and free from
slack to avoid fouling, chafing, or kinking of the hose
while the truck s traveling or elevating. The hose take
up system disclosed herein is intended to meet these
requirements.

Another objective is to provide a hose take up as-
semblage that is readily adaptable to various types of
existing industrial lift trucks. The chassis of these trucks
are necessarily very compact and vary considerably in
configuration, making it undesirable and with many types
impossible to install a hose take up system within them.

Accordingly, by the provision of a reel type hose take
up that is compact enough to be utilized in the normally
unused space at the top outer corners on both sides of
the fixed mast on a truck, several gains are made. The
total amount of hose which must be taken up on the
reel for a given carriage elevation is reduced to approxi-
mately onc-half that required if the reel were mounted
near the base of the mast or in the chassis, as the hose
is reeled in during the lower part or first half of the
elevating movement and reeled out during the upper part.
Reduction in hose length results in a sizeable reduction
in reel diameter and also in the size of the required re-
wind spring. It also reduces fluid pressure drop and
power loss at the work cylinders and simplifies installa-
tion and maintenance.

Ancther object of the invention is to provide improved
operator visibility as compared with the visibility found
on trucks using the conventional sheave type of take ups
which are necessarily located at operator eye level at
the side of the mast, or within it.

Another object of the invention is to develop an eco-
nomical design with the assurance of long maintenance
free operation with transmission pressures in the order
of 1500 to 3000 pounds per square inch. It is well
known to those familiar with the subject that zero leak-
age scaling of rofating type hydraulic joints with con-
ventional low cost resilient sealing members introduces
the problem of high and variable friction forces between
the rotating surfaces and seals, with rapid wear of the
latter. The life of these seals is determined to a con-
siderable extent by the degree of pressure to which they
are subjected while rotation occurs, as they are squeezed
by fiuid pressure against the sealing surfaces and into
the clearance space to accomplish sealing. While more
complex types of sealing arrangements are possible,
added cost of manufacture and additional space require-
ments generally prohibit their use.
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To assure maximum seal life, and also to reduce ro-
tating seal friction to a minimum, which in turn con-
tributes to a smaller and less expensive rewind spring,
the hydraulic circuit is arranged to release pressure from
the seals and hose prior to rotation of the reel. The ad-
vantage is achieved through the use of a cylinder lock
valve located on the elevating carriage with a conven-
tional four-way, open center comtrol valve modified to
permit shockless release of the fluid under pressure from
the reel and hose lines between the carriage and control
valve when the latter is in its neutral position.

This circuit provides several other advantages. It is
inherently safe, as failure of the seals or hose lines from
the control valve to the carriage will not affect the hold-
ing pressure in the cylinders, loss of which would cause
dropping of heavy loads. The holding pressure is main-
tained by the cylinder lock valve.

When a cylinder is operated, one of the hoses to it is
subjected to high pressure while the other hose carries
return flow at relatively low pressure. Diametral expan-
sion of the hose under high pressure causes it to shorten;
in practice in this field this is normally expected to be 4
inches or more. By releasing pressure in the high pres-
sure hose, unequal slack and stiffening is avoided during
reel rotation, thus minimizing the tendency for the hose
to stiffen and escape from the reel groove during wind-
ing thereon and eliminating the necessity for a circum-
ferential hose retaining member on the reel.

A furiher object of the invention is to provide a hose
anchorage at the carriage which will obviate the need
for hydraulic swivel joints, yet accommodate the wide
angular travel of the hose ends at this junction point. The
hose ends are connected into the cylinder lock valve at
the carriage, and a curved member is located just below
it to guide the hose. When the carriage is at the lower
part of its travel, the hose is guided around this curved
member at the proper hose bend radius to prevent kink-
ing or collapse of the hose. During the upper part of
the elevation, the hose leaves this member and passes di-
rectly from reel to cylinder lock valve.

The foregoing objects and others will become more
apparent as the description proceeds with the aid of the
accompanying drawings in which

FIG. 1 is a side elevation of an industrial truck of
the type in question showing the general arrangement
whereby the invention is incorporated therein. The
dotted lines show the elevating member in raised posi-
tion.

FIG. 2 is a fragmentary view of FIG. 1 to somewhat
smaller scale showing the elevating member in approxi-
mately halfway up position and with the hose almost
completely wound on the reel.

FIG. 3 is a fragmentary view of FIG. 1 showing the
elevating member in fully raised position with the reel
unwound and the hose in fully extended position.

FIG. 4 is an enlarged fragmentary view showing the
means for connecting the hose to the elevating member
and its relation to the lock valve.

FIG. 5 is an enlarged side elevation of the reel, of
which there may be one or more as required, and show-
ing the hose connections leading to the reel and the means
whereby the inner ends of the hoses that are connected
to the elevating member are introduced into the reel.

FIG. 6 is a vertical section taken on the line 6—& of
FIG. 5.

FIGS. 7, 8 and 9 show the valve controls for the hy-
draulic system. In FIG. 7, the control valve is in neu-
tral position. In FIG. 8, the valve has been shifted to
cause movement of one or more of the pistons of the
work cylinders in one direction, while FIG. 9 shows the
valve shifted to the other position to cause reverse move-
ment of the piston or pistons.
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FIG. 10 shows one arrangement whereby a single lock
valve and one pair of hoses controls the operation of
two pistons to produce clamping and unclamping action.

FI1G. 11 shows another arrangement of the hydraulic
system whereby a single piston may be moved in either
direction as desired to control instrumentalities connected
therewith,

As explained above, the invention is generally related
to industrial trucks of the type having hydraulically op-
erated pistons for controlling instrumentalities designed
to grip, pick up, move and release pay loads by clamp-
ing, rotating, pushing, sideshifting, etc. These are con-
ventional devices, and it is to be pointed out that the in-
vention does not reside in the truck or lifting mechanism
or the clamping or sideshifting devices, but rather in the
mechanism whereby hydraulic pressure generated by con-
ventional pumping mechanism is transmitted from the
pump to the fluid actuated elements. The essential ele-
ments of the present invention comprise those elements
which may be most clearly seen schematically in FIGS.
7, 8 and 9 and which will be located for ready refer-
ence in FIG. 1.

The truck T has secured thereto a fixed post P and a
vertically movable post V. The latter is caused to move
up and down in relation to post P through the actuation
of conventional mechanism, usually in the form of co-
operating hydraulically operated elements. These need
not be described herein as they are well known and in
common use in this type of truck. On the upper end
of fixed post P is a reel R of novel construction which is
designed to receive fiuid under pressure through the rela-
tively fixed pipes A and B and to transmit the fluid to a
pair of related hoses AA and BB which run from the
reel R to a cylinder lock valve LV which is affixed to the
carriage C. The carriage C has the hydraulically op-
erated devices associated therewith. The carriage C is
also connected with the vertically movable post V in a
manner permitting the carriage to be moved vertically
from floor level to a maximum raised position as shown
in dotted lines in FIG. 1. The clamps CPS illustrate one
form of device which may be actuated by the present in-
vention. These are controlled by hydraulically moved
pistons all under the control of the operator through
the actuation of a four-way valve indicated at W in FIGS.
1,7, 8 and 9.

The valve W is of novel constuction and arranged to
cooperate with the lock valve LV so that after the hy-
draulic pistons have been brought to the proper position
the valve W on being returned to neutral will permit re-
lease of the high pressure in the hoses AA or BB as the
case may be without causing corresponding release of the
clamps or other similarly operated instrumentalities.
Then as the carriage C is moved up, for example, the
hoses AA and BB will wind up on the reel R until the
carriage C reaches and passes the reel as shown in FIG.
2 and thereafter as the carriage continues upward the
hoses will unwind from the reel until the upper position of
the carriage C is reached as shown in FIG. 3. Then
valve W may again be actuated to cause the pistons to
function to release the clamps, for example, as may be
required. Since the hoses AA and BB are not under pres-
sure as the reel R winds them up and then pays them
off, the life of the hoses is greatly increased as well as
the fluid seals that are present in the reel R and which
will be shown in detail hereinafter.

Now referring to FIGS. 7, 8 and 9, the hydraulic system
which includes the novel valve W, reel R, and lock valve
LV will be described.

A fluid pressure pump 2 located in truck T may be
in continuous operation to force fluid through pipe 4
into the four-way valve W at the port 6. With the valve
in neutral position as shown in FIG. 7, fluid passes into
central chamber 7 through the two entrance passages 9
and 11 and flows therefrom through the port 13 back to
the pump supply tank. Valve W includes a piston valve
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having an upper valve 8 which controls the port leading
to pipe A, a lower valve 10 which controls the port lead-
ing to pipe B, and a middle valve 12 which functions in
cooperation with elements 8 and 10. When the operating
handle 14 is swung to the right as shown in FIG. 8, the
piston valve will be raised by cooperation of the forked
element 16 with shaft 18. This moves valve 8 upwardly
so that fluid under pressure enters through port 6, passes
into cavity 20, and thence into pipe A, putting the fluid
in pipe A under maximum pump pressure.

Valves 12 and 10 cooperate to block flow of high pres-
sure fluid to pipe B or to return pipe 13. Accord-
ingly fluid under pressure then flows through pipe A to
hose AA through the instrumentality of the novel reel
mechanism R. Hose AA terminates in the lock valve
LV leading into cylinder 24 to drive piston 26 to the left.
Piston 26 has extending from either side thereof axially
aligned pins 28 and 80. As piston 26 moves to the left,
pin 30 forces ball valve 32 away from its seat. While
this is bappening the fluid in cylinder 24 presses against
ball valve 34 forcing it from its seat and compressing
spring 36. Fluid passing ball valve 34 then flows into
pipe 38 and cylinder 40 to move piston 42 to the left.
Piston 42 is representative of any hydraulically actuated
element on the carriage C. Fluid in cylinder 44 may
then escape therefrom by flowing through pipe 46 past
open valve 32 into cylinder 48 and thence through hose
BB and through the reel connection to pipe B and
through chamber 49 to return 13. It will be understood,
of course, that there is no continuous flow of fuid
through pipes A, AA, BB and B. Flow ceascs when
piston 42 has reached final position.

When the piston 42 has ben moved the required extent
into clamping position, for example, with the fluid in
cylinder 40 under full pressure, the operator will then
return lever 14 to neutral so that valves 8 and 10 close
the entrances to pipes A and B. This would normally
maintain the pressure then present in pipe A. However,
there is related to pipe A in the valve W a bleed 50 of
small diameter in relation to pipe A through which
fluid may flow in limited quantity through a bypass 52 to
the return 13 to the tank. In this way with the valve in
neutral the pressure in pipe A and hose AA is quickly but
gradually relieved so that the valve 34 will be returned
immediately and before appreciable pressure drop to its
seat by spring 36. With valve 34 closed, the pressure
then existing in cylinder 40 will be maintained as there
is no longer any escape through pipe 38. In this way
piston 42 is automatically locked in position under pres-
sure even through there is no longer any fluid pressure in
hose AA. Likewise there will be no pressure in hose
BB. This is of importance as it permifs the hoses AA
and BB to be wound on the reel R under conditions of
equal length and no pressure. It should be pointed out
that when the hose AA is under pressure as in the cir-
cumstances just explained with the pressure being in the
order of 1500 to 3000 per square inch, the hose will in-
crease somewhat in diameter and shorten in length, If an
attempt were made to wind hoses AA and BB on the
reel with AA under pressure and BB not under pressure,
difficulty would be encountered and the life of the equip-
ment greatly shortened. Therefore, the elimination of
pressure in the hoses AA and BB during the winding on
and unwinding from the reel is to be recognized as an
important feature.

When the operation performed by the carriage and the
piston operated elements has been completed and reverse
movement of the piston 42 is to be initiated, the op-
erator moves the lever 14 in the opposite direction as
indicated in FIG. 9. This pushes the piston valve down-
wardly, opening pipe B to high pressure fluid and per-
mitting return flow through pipe A, chamber 51 and
pipe 13. The situation is just the reverse of that found
in FIG. 8. In this way fluid under pressure flows through
pipe B, through the reel connection, and into hose BB



25,548

[
J

through lock valve LV and pipe 46 into cylinder 44 to
move piston 42 to the right. When it has moved suffi-
ciently, the operator shifts lever 14 back to neutral, at
which time the pressure in hose BB is relieved by virtue
of back flow through bleed 54 through the bypass 56 to
tank pipe 13. With the pressure rclieved in hoses AA
and BB, the carringe C may again be operated so that the
reel comes into operation winding up the hose as the
carriage descends to mid position and then unwinding
it as the carriage descends further to lowermost position.

An explanation will now be given of the means for
connecting the hoses AA and BB to the lock valve LV.
This arrangement is shown in detail in FIG. 4. The lock
valve LV is rigidly attached to the carriage C and the
hoses AA and BB preferably lead into the under side
thereof as indicated by the connections 58. A short
distance below lock valve LV is a semicircular clement 63
affixed at its ends to a pair of spaced bars 62 which are
welded to the carriage C. The curvature of element
is such that the hoses AA and BB may turn therearound
without damage. When the carriage C is in down posi-
tion and as shown in FIGS. 1 and 4, the hoses are sub-
stantially doubled about the element 68. When the car-
riage has risen to the position of I'IG. 2, the hoses will
be in approximately the dotted line position 66 of FIG. 4.
When the carriage has risen to the position of FIG. 3, the
hoses will extend almost straight downwardly from the
lock valve LV to be out of engagement with element 66
except at the inner side thereof. By this means the con-
nections at 58 may be of a permanent fixed nature.
Swivel joints and their attendant leakage is completely
avoided. No undus wear on the hose is caused because
there is no friciional engagement with the curved ele-
ment 69. The hoses merely wrap themselves thereon as
the carriage moves up and down without relative sliding.

The reel construction which permits connection of the
fixed pipes A and B with the hoses AA and BB will now
be explained. Referring first to FIG. 5, the reel R is
shown in side clevation looking from that side which is
affixed to the post P. This is the reverse direction from
which the reel R is seen in FIG. 1. The reel comprises
a shaft supporting base 70 which is sccured by any con-
venient means directly 1o the upper portion of post P
indicated in dotted lines in FIG. 6. A horizontal shaft
72 preferably iniegral with base 78 extends therefrom to
support the reel and rewind spring. The construction of
this as best seen in FIG. 6 is as follows: Shaft 72 carries
a bushing 74 which is free to rotate on shaft 72. A
lwub 76 resides on the bushing and is coanected with the
bushing by a pin 78 on the inner end of screw 9. Thus
as hub 76 may be rotated bushing 74 correspondingly
rotates on shaft 72. Shaft 72 is somewhat reduced in
diameter at its outer end to receive a collar 82 which is
pinned to shaft 72 at 84. Collur 82 maintains bushing
74 and hub 76 in place on shaft ¥2. Mounted con-
centrically on hub 76 are three spaced plates 86, 83 and
99. These plates are separated at their inner portions
by soft rubber cam shaped spacing elements $2 and 94.
Plate 990 is secured to the face of hub 76 by a plurality
of screws 86, one of which is shown. Spacing cams 92
and 94 are initially somewhat wider than as shown but
are squeezed into position as the screws 26 are set up.
The frictional engagement of spacer elements 92 and 94
with the sides of plates 86 and $8 are effective to prevent
rotation of these plates on hub 76 without the nesd of
further securing means.

Plates 86, 83 and 90 provide the annular grooves in
which the hoses AA and BB are wound and unwound.

Plate 90 has extending therefrom a plurality of short
rods 98 (see FIG. 6) threaded at their outer ends which
are adapted to receive and maintain in position an outer
cover plate 100 secured by suitable nuts 162 Cover
plate 108 is spaced from plate 99 by a short cylindrical
element 104. A spiral rewind spring 166 has one end
secured to pin 108 and its other end secured to collar
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82 by means of a short diagonally disposed pin 110, the
outer end of which extends sufficiently above the surface
of the collar to enter into a corresponding hole in the
spring end. Thus if by any chance the reel should in-
advertently be turned in the wrong direction no damage
will be done to the spring as the inner end will merely
then slide off pin 110 and continue around in the wrong
direction until the movement ceases. Thereafter whben
movement in the right direction is resumed, the hole in
the spring will drop over the end of pin 119 so that
the spring will again be secured to shaft 72.

From the foregoing explanation, it can be seen that
when the plates 86, 88 and 96 are rotated clockwise as
viewed from the left in FIG. 6, the spring 186 will be
wound up about stationary shaft 72 and when released
will unwind to resume its original position.

Referring again to FIGS. 5 and 6, the mechanism
whereby the pipes A and B are connected to hoses AA
and BB will be explained. As shown in FIG. §, the
pipes A and B, which are relatively fixed and lead up-
wardly from the pump 2, terminate in stationary verti-
cally aligned fitiings 118 and 112 respectively mounted
on base 79. These fittings are in fluid connection with
appropriate ports in the base 70, which can be seen in
FIGS. 5 and 6. Pipe A through fitting 119 leads into
port 114, which in turn leads to a longitudinal passage-
way 116 in shaft 72. This passageway terminates ina
radial port 118, which leads into an annular groove
120 about the interior of bushing 74. A port 122
through bushing 74 permits fluid to reach another an-
nular groove 1Z4 about the intevior of hub 76. From
this groove and aligned with port 122 extends a short
radial passage 126 connecting with passage 128, which
in turn leads to another radial passage 138 extending
to the exterior of bub 76. This passage in turn con-
nects with an eibow fitting 132 (see FIG. 5), to which
is secured the inmer ecnd of hose AA. By the mecha-
nism just described, fluid can pass from the stationary
pipe A connected to the stationary base 76 to the rotata-
bie hub 7§ and the elbow fitting 132 at the commence-
ment of hose AA.

In a similar manner pipe B is connected to the inner
end of hoze BB. In this case the fitting 212 leads into
a radial opening 134 in base 78, which leads into passage-
way 136 and thence into radial port 138, This port feeds
into the interior annular groove 149 on the inside of
bushing 74, thence outwardly through port 142 in bush-
ing 174 to an outer circumferential groove 144 which
is in conmection with a radial passage 145 through hub
76 leading to a second elbow fitting 146. This fitting is
connected with the inner terminal end of the hose BB.

As can best be seen in FIGS. 5 and 6, the hoses AA
and BB are then led around the exterior of hub 76 for
something less than a full turn whence they pass in-
wardly through an arcuate opening 143 in plate 86 (see
FIGS. § and 6). Hose BB is the first to pass through
opening 148 whence it crosses over the space between
plates 86 and 88 and then passes through a similar
arcuate opening in plate 88. In this way hose BB can
be carried to the space between plates 88 and 96 and
reeled up therein. Similarly hose AA as shown in FIG.
5 enters through opening 148 in plate 86 to be wound
up between plates 86 and 88. The outer ends of hoses
AA and BB are then lead from reel R to the lock valve
LV, passing on their way under the curved anchering
element 68, To improve winding of the hoses, the first
turn of hose BB rests on cam shaped element 92 and
the first turn of hose AA rests on cam shaped element 94.

The wound up condition of the two hoses shown in
FIGS. 5 and 6 represents the condition that prevails on
the reel as the carriage C is in the position shown in FIG.
2. When the carriage is in the position shown in either
FIGS. 1 or 3, most of both of the hoses would have
been unwound from the reel and the spring 106 would be
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in wound up condition ready to rewind the hoses on the
reel as the carriage thereafter approaches the reel.

In order to prevent fluid leakage between the hub 76,
bushing 74 and shaft 72, there are provide a plurality
of O rings 152 suitably located in annular grooves in both
the exterior and interior of bushing 74. Since, as pre-
viously explained, fluid pressure is applied to pipes A
and B and the related hoses AA and BB only when the
carriage C is stationary, it follows that the hub 76 at this
time will not be in rotation. Hence the O rings will be
stationary with respect to shaft 72 thereby greatly mini-
mizing wear and increasing their effectiveness as liquid
seals. When the carriage C is to be moved vertically,
pressure in the pipes and hoses will have been released
so that both hoses will be of substantially equal length
and flexibility whereby they will wind up readily on the
reel, and the O rings, no longer being under sealing pres-
sure, will likewise rotate readily on shaft 72.

In the disclosures in FIGS. 7, 8 and 9, a single piston
42 was caused to operate. Alternative arrangements of
this nature are shown in FIGS. 10 and 11.

In FIG. 10, the hose line AA, after reaching lock valve
LV, divides into two lines 38" and 38’ so that pressure
from the single hose AA may be made effective in two
cylinders 40’ and 40", thus causing simultaneous move-
ment of two pistons 42’ and 42, In this way, for ex-
ample, only opposed clamping elements can be simulta-
neously moved apart. When the pressure is in hose BB,
the fluid is carried by two lines 46’ and 46" to the other
sides of the pistons in cylinders 44" and 44"’ to cause the
clamping elements to move in the opposite directions.
Thus by means of a single control valve, various piston
effects may be obtained,

The arrangement in FIG. 11 is generally similar to
that shown in FIG. 7 and provides for moving a single
piston 42’ in one direction or another thereby to shift
the elements E and E’ simultaneously to the right or to
the left. This arrangement might be used to shift the
carriage C to one side or the other with respect to the
truck T.

It is my intention to cover all changes and modifications
of the example of the invention herein chosen for purposes
of the disclosure which do not constitute departures from
the spirit and scope of the invention.

I claim:

1. In a material handling truck, a source of fluid pres-
sure, a fixed post, a vertically movable post having a
fluid actuated element mounted thereon, means for trans-
mitting flnid pressure from said fluid pressure source to
said fluid actuated element, sajid means comprising a
reel mounted on said fixed post, a conduit running from
said fluid pressure source to a non-rotatable part of said
reel, a hose connected to the rotatable part of said reel
and extending to said fluid actuated element, means for
transmitting said fluid pressure from said conduit through
the non-rotatable part of said reel to the point of connec-
tion of said hose with said reel, a spring urging said reel
to wind up said hose, means for maintaining pressure at
said element while relieving the pressure in said hose
prior to winding said hose on said reel.

2. In a material handling truck of the type having a
fixed post and a second post vertically movable with re-
spect to said fixed post, a source of fluid pressure, a
reel mounted on said fixed post, said reel having a non-
rotatable core, a conduit extending from said fluid pres-
sure source to said core, a valve intermediate said con-
duit for controlling the flow of fluid therethrough, a
fluid actuated element on said second post, a hose hav-
ing one end connected to said reel and the other end
connected to said fluid operable element, means at said
reel connecting said conduit with said hose, means con-
stantly urging said reel toward wound up position where-
by as said second post is moved vertically with respect to
said fixed post said hose will progressively be wound on
said reel as said fluid actuated element approaches said
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reel and will be payed off said reel as said fluid actuated
element moves away from said rteel, a lock valve for
maintaining fluid pressure at said element, and means
for reducing the pressure in said hose prior to vertical
movement of said element.

3. In a material handling truck, a pump, a reel fixed
on said truck, a hydraulically operated device mounted
on a vertically movable element, pipes extending from
said pump to said reel, hoses extending from said reel
to said device, means in said reel for causing said hoses
to be wound on said reel as said element is moved to-
ward said reel and to permit said hoses to be unwound
from said reel as said element is moved away from said
reel, means associated with said reel permitting continu-
ous fluid communication between said pipes and hoses,
valve means on said truck for controlling the flow of
fluid from said pump to said device, a lock valve on said
element intermediate said reel and device and in series
with said hoses, means for relieving pressure in said hoses
while maintaining pressure in said device through opera-
tion of said lock valve, whereby while said device is
maintained in operative condition said hoses may be
wound on and unwound from said reel under substantial-
ly equal and relieved pressure conditions as said element
is moved toward and away from said reel,

4. In combination, a material handling truck, a pump,
a reel mounted on said truck, a hydraulically operated
device mounted on an element movable vertically with
respect to said truck, pipes extending from said pump to
said reel, hoses extending from said reel to said device,
said reel comprising a fixed shaft, rotatable hose recejv-
ing elements mounted on said shaft, said elements com-
prising a bushing positioned on said shaft, fixed fluid
connections on said shaft to which are connected said
pipes, passageways through said shaft for transmitting
fluid to the interior of said bushing, a hub fixed with re-
spect to said bushing and rotatable with said bushing on
said shaft, hose connections on said hub to which are
attached said hoses, other passageways through said bush-
ing and hub leading to said hose connections, fluid seal-
ing means on said bushing for preventing leakage of fluid,
spaced annular plates on said hub for receiving said hoses
therebetween, openings through said plates whereby each
of the hoses attached to said hose connections may be
led to a position between a pair of plates to be wound
thereon, spring means constantly urging rotation of said
plates in one direction with respect to said shaft where-
by as said device is moved toward said reel said hoses
will be wound thereon and as said device is moved away
from said reel said hoses will be unwound therefrom,
valve means on said truck for controlling the flow of fluid
from said pump through said pipes and hoses to said
device, a lock valve on said device intermediate said
reel and device and in series with said hoses, means for
relieving pressure in said hoses while maintaining pres-
sure in said device through operation of said lock valve,
whereby while said device is maintained in operative con-
dition said hoses may be wound on and unwound from
said reel under substantially equal and relieved pressure
conditions as said device is moved toward and away from
said reel,

5. In a material handling truck of the type having a
fixed post, a source of fluid pressure, a fluid actuated ele-
ment normally positioned near the lower end of said
fixed post, means for raising said element above said
fixed post, a reel on the upper part of said post at a
location approximately midway between the lowermost
and uppermost positions to which said element may be
moved, a fluid pressure line extending from sajd source
of fluid pressure to a fixed portion of said reel, a flexible
hose extending from said reel to said fluid actuated ele-
ment, means associated with said reel for transmitting
fluid pressure from said fixed part of said reel to said
hose and said element, means for thereafter maintain-
ing pressure at said element while rclieving pressure in



25,548

9

said hose, means for constantly urging said reel in a di-
rection to wind said hose up on said reel whereby as said
fluid actuated element approaches said reel said hose
will be wound thereon and as said fluid actuated ele-
ment moves away from said reel said hose will be payed
out,

6. In a truck of the type described, a fixed post on said
truck, a fluid pump for providing fluid under high pres-
sure, fluid receiving conduits connected to said pump,
a valve intermediate said pump and conduits for selec-
tive feeding of fluid under pressure to one or the other
of said conduits, a reel mounted on the upper end of
said post having a fixed part and a rotatable part, two
hoses wound side by side on said rotatable part of said
reel, means at said reel connecting one conduit with one
hose and the other conduit with the other hose, means
constantly urging said rotatable part of said reel to wind
up said hoses, a device for handling material including
a fluid actuated element, means for moving said device
up and down substantially equal distances beyond said
reel, said fluid actuated element movable in one direc-
tion by fluid pressure from said pump through one hose
and movable in the other direction by fluid pressure from
said pump through the other hose, means associated
with said element for maintaining high fluid pressure pro-
vided through either hose at said element, means for
relieving thereafter the pressure in the high pressure hose
while maintaining the high pressure at said element so
that the pressures in both hoses will be substantially equal
and low enough to permit winding of both hoses on said
reel as said element may thereafter be moved toward or
away from said reel.

7. In a truck of the class described, a fixed post, a car-
riage movable up and down within limits in a direction
parallel to said post, a hydraulic operated material ma-
nipulating element mounted on said carriage, a reel af-
fixed to said post at a position substantially midway be-
tween the upper and lower limits of movement of said
element, a fluid pump on said truck, a fixed conduit lead-
ing from said pump to said reel, a hose running from
said reel to said element, fluid tight means at said reel
connecting said conduit to said hose, whereby fluid pres-
sure provided by said pump will actuate said element,
means between said pump and reel for relieving the pres-
sure in said hose and means between said hose and ele-
ment for maintaining fluid pressure at said element when
the pressure in said hose is relieved.

8. A lift structure including a mast and a carriage
movable vertically along said mast, a fluid operated mo-
tor on said carriage for causing pressure to be applied
to a load, reel means supported at a predetermined level
and having at least two hoses extending to said carriage
and communicating with said motor, one hose becoming
shorter when expanded by fluid pressure therein and con-
ducting fluid under a pressure higher than that in the
other hose when pressure is being supplied to a load so
that said one hose tends to shorten to place slack in the
other hose, and means for automatically equalizing the
pressure in the hoses to remove the mentioned slack after
the load is subjected to the desired pressure, and means
at the carriage for maintaining the pressure applied to
the load despite equalization of the pressure in said hoses.
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9. A lift structure including a mast and a carriage
movable vertically along said mast, a fluid-operated
motor on said carriage for causing pressure to be applied
to a load, reel means supported at a predetermined level
and having at least two hoses extending to said carriage
and communicating with said motor, one hose becoming
shorter when expanded by fluid pressure therein and con-
ducting fluid under a pressure higher than that in the
other hose when pressure is being applied to a load so
that said one hose tends to shorten to place slack in the
other hose, and means for equalizing the pressure in the
hoses to remove the mentioned slack after the load is
subjected to the desired pressure and to maintain the pres-
sure applied to the load, the last-named means including
a pair of check valves one for association with one hose
and the other for association with the other hose, said
check valves opening under pressure applied from the
direction of the truck body to permit the flow of fluid
from the truck body to said motor, and fluid pressure op-
erated means responsive to the pressure of the fluid in
either hose to cause the check valves of the other hose to
open to facilitate flow from said motor to said truck body.

10. A lift structure as recited in claim 9 in which said
fluid pressure operated means comprises a double acting
plunger for engaging one check valve when moved one
way or the other check valve when moved the other way
and having a neutral position.

11. A lift truck having a mast at its front end and a
carriage movable vertically along the mast, a fluid-oper-
ated motor on said carriage for causing pressure to be
applied to a load, reel means supported at a predeter-
mined level and having at least two hoses extending to
said carriage and communicating with said motor, said
reel means being operable to reel out hose or reel in hose
to maintain a desired tension on the hoses, each hose
becoming shorter when expanded by fluid pressure there-
in, valve means on the truck body for directing fluid
under pressure through one hose while discharging fluid
under a lower pressure from the other hose, so that said
one hose tends to shorten more than the other hose to
place slack in the other hose, said valve means being op-
erable to close off communication between said one hose
and the source of fluid under pressure after the desired
pressure has been applied to the load, means for equal-
izing the pressure in the hoses to remove the mentioned
slack after the load is subjected to the desired pressure,
and means at the carriage for maintaining the pressure
applied to the load despite equalization of pressure in
said hoses.
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