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INDUSTRIAL TRUCK
Edward A. Drott and Joseph H. Kerber, Milwau-

kee, Wis

., assignors to Hi-Way Service Corpora-

:i:n, Milwaukee, Wis., a corporation of Wiscon-

Application January 7, 1943, Serial No. 471,572
(CL 214—865)

4 Claims.

The invention relates to industrial trucks,

The general object of the invention is to provide

& truck by which heavy loads may be raised and
transported from one part of a plant to another
and in which the loads may also be swung from
-one side of the truck to the other.  More particu-

~ larly, the invention includes a novel arrangement
of swinging hoist or jib crane in which the crane
may be swung through an angle of three hundred
sixty degrees which makes the apparatus useful
in the loading of hox cars and of other limited
clearance places, The apparatus also includes a
loading platform which may be raised and lowered
.relative to the floor and used in conjunction with
the hoist to handle different items of material.
A further object of the invention is to provide
an industrial truck having an elevating platform
and a swingable hoist the movements of which,
breferably with the steering of the truck, sre hy.

draulically controlled. The truck is driven by a

small internal combustion engine which drives
the pump for furnishing fluid to the hydraulically
operated ‘units, and the driver's seat is located
over the engine’s transmission with the control
levers for the engine and each of the hydrauli-
cally operated units within easy reach. '
The invention further consists in the several
features hereinafter described and more particu-
larly deflned. by claims at the conclusion hereof.
In the drawings: . ‘
Fig. 1 is a side elevation view of a truck em-
bodying the invention;
* Fig. 2 13 a detailed sectional view taken on the
line 2—2 of Fig. 1;
Fig. 3 is a bottom plan view of the forward por-
tion of the truck;
Fig, 4 is a detailed sectional view taken gen-
erally on the line 4—4 of Fig. 3; ;
Fig. 5 is a view similar to Fig. ¢ showing the
platform in raised position;
Fig. 6 is d plan view of the truck;
' Fig. 7 is a detailed vertical sectional
through the boom swing mechanism;
.. 'Fig. 8 is & detailed sectional
line 8—8 of Fig. 7;

view

Fig. 9 is a diagrammatic view of the hydraulic

circuit layout;

Fig. 10 is a detailed transverse sectional view '

taken on the line 10—10 of Fig. 1;
- Fig. 11 is a detailed sectional view taken on the
line | 1—#1 of Fig. 10, - S
" The truck includes a wheeled vehicle ‘having a
frame (5, propelling wheels 16, front steering
wheels 11, a jib crane or hoist 18, and an elevat-
ing platform 19.
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- truck frame by pairs of links 48 pivotally con- -
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656 draulic fluid under pressure at the closed end of

The frame (5 includes side bars 20 suitably con-
nected together at intervals by cross braces in-
cluding the cross bar 21 and side bar extensions
22 connected together by transversely extending
front axle supporting plates 23 and 24. The frame
has the power plant including the internal com-
bustion engine 2§, its radiator 26, and its trans-
‘mission 21 mounted thereon. - The transmission
is adapted to drive the propelling wheels {6, but
no details of this have been shown as the inven-
tion does not reside in special features of the
transmission. '

The driver’s seat 28 is disposed over a part of

_the transmission, so that the driver is in conven-

lent reach of the brake pedal 28, the clutch pedal
30, and the gear shift lever 31, ‘

The front.steering wheels 17 are each mounted

on the spindle of a steering knuckle 32 of usual
construction mounted on a pin 33 for horizontal
swinging movement about a supporting axle 34
which is vertically pivotally mounted at its center
on a pin 35 carried by and clamped to the two
plates 23 and 24. The pin 36 is also braced by &
bracket 36 secured to the plate 24 and disposed
adjacent a yoke portion 87 of the axie 34. Each
steering knuckle has a rearwardly extending arm
38 operatively connected to the other by a link 39, :
and one of them connected to one end of a
radius rod 40 whose other end has & ball joint
connection 40 with one arm of a bell crank lever
‘41 pivotally supported on the frame at 42 and hav-
ing its opposite end operatively connected at 43
with the outer end of the rod portion of the piston
44 which works in a cylinder 45 having fluid pres-
sure connections 46 at both ends and pivotally
supported at its closed end on a pin 47 secured to ‘
the frame, Operation of the hydraulic fluid on’
the piston will move it to swing the lever 41 to the
right or the left or to hold it steady and produce
through the rod 40 and arms 38 a similar control
of the steering wheels 17, -

The; elevating platform 9 is connected to the

nected to the frame and which act in conjunction
with an hydraulic cylinder 49 and piston 50 to
€élevate the platform and hold it in elevated posi-
tion. ‘In its lowered position the platform rests
directly on the frame of the machine as shown
in Fig. 4/ The cylinder 49 is pivotally connected
at one-end by a pin 5t to lugs 52 on the front
axle carrying plate 23, and the rod portion of
the piston 50 is pivotally connected by the pin 53
with brackets 54 on the bottom of the platform
18. With this arrangement, introduction of hy-
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the cylinder 49 causes the piston 50 to move out-
wardly, and this shifts the platform (8 upwardly
and toward the left as viewed in Fig. 5, thus
raising the platform above the frame of the
truck. The height to which the platform is
raised depends upon the travel of the piston 80,
and this piston may be held in any desired set
position, with the platform 19 correspondingly
held, by the holding of hydraulic fluid in both
ends of the cylinder 49, From Fig. 3 it will be
noted that the upper pivots for the forward set
of links 48 comprises a shaft 86 mounted in suit-
able beariugs 56 carried by the platform and that
the lower pivots for the rearward set of links 48
comprises a shaft 57 carried by the extensions 22
and bent at 58 to avold interference with the
steering control cylinder 48, The lower ends of
each forward link are mounted on a pivot shaft
556’, and the upper end of each rearward link
has its pin 58’ journalled in separate bearings on
the platform 18, The platform I8 has a chain
attaching eye B9 secured to the forward end
thereof. Chain eye 58 being pivotally mounted

can be swung to either right or left side disap-

pearing under platform 19, thereby using the ver-
tical front end of platform 19 as a pusher. ~

A mast or derrick frame 60 is built up on one
side of the chassis and has.its axis substantially
within the plane of the load sustaining area of
the wheels 16 so as to distribute the weight of
the load between said wheels. This frame 60 in-
cludes a cross brace 61 and a collar .62 in which
the hollow tubular mast or standard 63 is free
to rotate. The upper end 84 of the mast is bi-
furcated to receive the inner end of the over-
hanging jib or boom 65 to which. it is pivotally
connected for vertical, angular, or swinging
movement by a bolt 66. This vertical movement
of the jib 65 is limited by an adjustable connec-
tion between said jib and mast comprising pin 61
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the mast in the desired direction, and on stop-
ping of the motor 92 the worm 86 and worm
wheel 85 will form a lock to hold the mast 63
with boom 65 in any desired position. With this
construction, boom 6§ including the mast 63 may
be turned through a complete circle or more than
three hundred sixty degrees, so that the crane
may pick up and discharge loads at any point
within/its turning radius.

Each one of the hydraulically operated units
45, 49, 92, and 83 is under the control of its valve
93, 94, 85, and 96, respectively, which control the
flow of pressure fluid from the pump 84 and the
return of fluid to the reservoir 87.

As shown in Fig. 10, the valves 84, 85, and 9¢
are each connected by a link 98 with an operat-
ing lever 89 mounted on a dash 100 within reach
of the operator in his seat 28.

The valve 83, controlling the cylinder 48 which
controls the steering, is operatively connected by

‘g link {01 to one end of a lever 102 carried on

a pivot pin 103 which is yieldingly urged to a
mid-position by a pair of spring pressed plates
104 engaging & lug 105 on said pin 103. The
other end of the lever 102 is operatively con-
nected by a link 108 with a crank arm {07 on
a shaft 108 provided with a hand wheel 108.
With this arrangement, when the wheel 189 is in
the position to dispose the lever (02 substan-
tially horizontal, the valve 93 is in its mid-posi-

_tion, so that the spindles 82 are in line with the
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passing through spaced web portions 68 on the -

boom and adapted to register with any one.of a
serles of holes 69 in the web portion 10 of the
mast.

A pulley 71 is mounted on the boit 66 and an-
other pulley 12 is pivotally mounted on a bolt
13 on the outer end of the boom 68. A hoist rope
or cable T4 has a hoisting hook 75 at one end,
runs over the pulleys 74 and 12 and down through
the mast 63, and is wound on & drum 16 whose
shaft 11 is rotatably mounted in a casing 18
mounted on the frame beneath the mast 63 whose
foot sets in the flanged collar 18 on the top of
said casing. The shaft 11 has a worm wheel 80
mounted thereon meshing with a worm 81 formed
on a drive shaft 82 of a reversible rotary hydrau-
lic motor 83. With this arrangement, rotation
of the motor 83, by hydraulic fiuid from & rotary
pump 84 driven by the -engine 25, will through

the worm and worm wheel 81 and 80 rotate the.

drum 716 to haul in or pay out cable 14 to raise
or lower a load that may be mounted on its
outer end.

For turning the crane, the lower end of the
mast 63 has a worm wheel 85, formed integral
therewith or secured thereto, which meshes with
a worm 86 on a shaft 87 journalled in the upper
portion of a casing 88 mounted on the top of
the casing 18. This shaft has a sprocket 89

mounted thereon connected by a chain 80 with
a sprocket 91 on the drive shaft of a reversible
rotary hydraulic motor 82. With this arrange-
ment, rotation of the motor 92 will through the
chain and sprocket reduction and the worm and
worm wheel reduction cause a slow rotation of
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axle 34. | When the wheel 109 is turned counter-
clockwise, the wheels 7T will be turned toward
the left, and when said wheel (09 is turned clock-
wise or to the right, the wheels 1T will be turned
toward the right. In this way the operator’'s
control of the steering of the truck is effected.
Where very heavy loads are handled, provision
is made for stabilizing the truck by providing
an extensible cross bar 10 to which legs {11
are pivotally secured. As shown in Fig. 10, the
leg 111 at one side has been dropped down into
contact with the ground or floor, and the leg 111,
may also be dropped down into contact with the
ground to act as a brace member in case of heavy
loads. . :
With this apparatus the operator may readily
guide the truck about an industrial plant, mak-
ing turns through the turning of the wheel 108
and running the forward or platform carrying
end under a piece of machinery or other article
to be lifted and then raising this machinery from
its fixed seating by elevating the platform through
the operation of a hydraulic mechanism includ-
ing the cylinder 49 and then proceed with the
platform in its raised position to a place of de-
posit for the load which may then be takeii oft
of the platform either by moving it to a position
above skids upon which it may be deposited by
the lowering of the platform or connecting it -
up to the hoist hook 15 and operating the cable
14 so as to lift the load above the platform and
then operating the motor 92 so as to turn the
mast 63 and boom 65 to the desired angular posi-
tion so as to swing the load with the boom 68
out over the side of the vehicle to a position of

-deposit, and then the load may be lowered

. through the reverse operation of the motor 83
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and the consequent lowering of the cable 14.

We desire it to be understood that this inven-
tion is not to be limited to any particular form
or arrangement of parts except in so far.as such
limitations are included in the claims.

What we claim as our invention is:

1. In a vehicle of the character described, the




combination with a frame, of an elevating plat-
form ‘mounted thereon, raising and lowering
means for said platform, a hoist carried by said
frame including a rotatable standard mounted
on sald frame and having a radially disposed
load: carrying member swingable over said plat-
form and laterally of said frame, a hoisting cable
mounted on said standard and member, power
operated means mounted on said frame for oper-
ating said cable, and power operated means
mounted on said frame for turning said standard
through & complete revolution: relative to said
frame. - : ‘

2. In 'a vehicle of the character described, the
~ combination with a frame, of an:elevating plat-
form mounted thereon, -raising and: lowering
means for said platform, a hoist carried by said
frame including. a standard rotatably mounted
on said frame and having a radially disposed load
carrying -member swingable over said platform
and beyond the sides of said frame, said. haist
adapted to make a complete revolution relative
to said frame, and a reversible hydraulically op-
erated rotary motor operatively connected to said
standard to turn the same relative to said frame,

3. In a vehicle of the character described, the
combination with a frame, of an elevating plat-
form mounted . thereon, raising and lowering
means for said platform, a hoist carried by said

2,387,568
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frame including a standard rotatably mounted
on said frame and having &' radially disposed -

-load carrying member swingable over sald plat-

form and beyond the sides of said frame, said
hoist adapted to make a complete revolution rel-
ative to sald frame, a reversible hydraulically
operated rotary motor, a drive connection be-
tween said motor and standard inchiding & worm
and worm. wheel for turning said standargd, a
hoisting cable mounted on said standard and
member, a hoisting drum for said cable; and a
reversible hydraulically operated motor for driv-
ing said drum. ‘

4. In a vehicle of the character described hav-
ing a wheel supported frame including a pair of
front steering “wheels, hydraulically - operated
means for controlling the positioning of said
wheels for steering the vehicle, an elevating plat-
form mounted at one end ‘of said frame, hy-
draulically operated means for raising and lower-
ing: said platform, a hoist carried by said frame
including a rotatable standard and having a boom
swingable over said platform and to the side
of said vehicle, a hoisting cable mounted on said
standard-and boom, hydraulically operated means
for operating said cable, and hydraulically oper-
ated means for angularly turning said hoist.

EDWARD A. DROTT.
JOSEPH H. KERBER.




