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Lom‘ie L. "E'ak"in, Ventura, 'Caiii’
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1 :
- Thiz invention relates to apparatus for han-
dling various objects, and more particularly to-an
apparatus for lifting objects and transferring
them to various locations.

Derricks having o pivoted boom are eraployed °

extehsively for lifting objects, and such booms
are ‘eommonly mounted to turn ab their base so
that the objects can be carried from one location
to another position. ‘Sueh hooms are sometimes
pivatally mounted on a rotary base or furntable
to facilitate handling the material, and-are quite

equ1pment is qu1te costly and cannot be rea 1ly
installed on truck platforms, orin relatwely small

areas.
signed particularly for use on such vehieles, orin

The present hoisting apparatus was de- '

(Cl. 2..13m59 )

h
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_ confined areas, and is especially suitable for use

in unloading objects from a railway fre1ght car
onto a motor truck or onto g freight platform, or
transferring objects from a fruck or platiorm
onto a flatcar, ship, or other conveyance,

One object of my 1nventlon is to prov1de anap-
paratus, of the character referred to, wh1ch con-
sists of a boom pivated on a fixed horizontal axis
on a platform or other ﬁxed support 3¢ ane rm.

horIZontal posmon durmg all pos1t1ons of ang ar
adjustment of the boom, a cable passing over &
pulley at the distal end of the crane arm for sup-
porting an object to be lifted, a winch for wmd-
ing the cable o lift the object, hydrauhc means
for pivoting the boomi ‘to differerit angular pos1-
tions and hydraulic means for turning the crane
arm on its vertieal positionso-as to swing the arm
in -a horizontal plane and carry the object to &
new location where it can be deposited by paying
out the cable. By this novel eémbination of
paitits, it is unnecessary to rotate the entire beom
- to swing the lifted obiect laterally to & location
where it is to be deposited, the crane arm being
employed solely for this purpose, and thus the
structure is greatly simplified and made universal
in operation. It will he apparent that such a
heisting apparatus can he mounted on 2 platform
adjacent a railroad track to adapt it to lift ob-
Jeets from a railroad car and deposit them on the
platform or upen a truck d1sposed adJacent the
platform. Likewise, the abparatus can be in-
stalled on a ship and advantageously employed
for loading objects onto or unloading them there-
from. As another -example of its use, _the appata-
tus can be conveniently mounted on the platformn
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of g ‘motor truek, sihice it oeclipies o Minimum of
space, -angd ean be readily folded down in close
proximity te the truck platform, when not in use,
so-that it will not interfere with the operation of
the truek.

Another objest iis to provide an apparatus -of
the type indieated in which the boom and crane
afm ‘can be simultaneously pivotéd by remotely
eontrolled means so that an object -can be lifted,
moved forwardly or rearwardly and swung lats
erally at the same tiine, thereby expediting the
loading or unloadmg operation and providing
smooth operatlon of the: apparatus.

Further objects of the invention are set forth
in the followmg description which. discloses g pre=
ferred ‘embodiment of ‘the apparatus, by way.of
example, as 1llustrated by the -accompanying
drawmgs In the drawmgs
T Pig Tis a swle view of my improved apparatus;

Fig. 2 is @ plan view thereof; and,

F‘1g 3 is 4 eross-seetional view, taken on line
3--3of Fig. 1.

Referring to the drawings in detail, I have
therein shown the heisting apparatis as mounted
on -a ‘conventional support § which may be cons
sidered, for the purpese of illustration, as the
platform of a Motor triek, although it will be
understood that the apparatus.is adapted for use
in comunetxon with vatrious othér supports, either
mevable ot statlonary Extending transversely
of and rotatable on the Support is a shaft er
axle 6; to the prOJectmg ‘ends of which are con=
nected the ends of the opposite legs or side mem=
bers 1 of -a substantially U-shaped boom § hav=
ing @ Cross member 9 at its distal end. The
boorm § may be of the type disclosed in my prior
applications, Serial Nos. 712,662 and 746,248,
filed Novemben 27, 1946, and May 6, 1947, re-
speetively, and, ‘as shown, its side members 1
may have offset portions T+ at their outer ends.
Extending between - the offset portiohs of the
side members T is a {ransverse tod 16, herein-
after referred to as the second horizental pivotal
axis.

Pivotally mounted en the axis 10 is a holder {1
whieh, as shown in Pigs. 2 ahd 3, may comprise a
block having an extension 3. The block 11 is
provided with a-slot at one side for receiving an
end of a crane arm {5, which is Keyed to 2 pia
or shaff 16 rotatable in holes in the upper and
lower sxdes of the slot. The arm {5 earries a
pulle¥ -or sheave 8-at its outer or forward end
and an anchor pin- {9 disposed rearwardly of

_the pulley Proseetmg upwardly froem the block
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11 is ‘a- forked standard 20, at the upper end of
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which is a cable guide element 21. A cable 22
passes over the guide element 21 and pulley 18
and has a hook 23 at one end adapted to sup-
port an object to be lifted. The other end of
the cable may be connected to the wind-up drum
of a winch 24 on the support 5.

A segmental grooved element 25 is atfached
to the block 11 and standard 20 with its grooved
portion arranged concentric with the axis 10. A
cable 26 extends through the groove of the seg-
mental element 25 and has one end fastened to
the anchor pin 19. The other end of the cable
26 is joined to a transverse rod 27 on the sup-
port 5. It is to be noted that the distance be-
tween the axis § and the rod 27 is equal to the
radius of the grooved element 25, so that the
length 28 of the cable 26 extending between the
element and the rod 27 is parallel to an imagi-
nary line 29 extending between the two pivotal
axes 6 and 10. In other words, the length 28 of
the cable 25 and the line 29 form the opposite
long sides of a parallelogram, the short sides of
which are represented, respectively, by the radial
line 36 and the line 3! in Fig. 1. It will be ap-
parent that, due to the parallelogram arrange-
ment of the parts, the crane arm 15 will re-
main parallel to the line 3{, or, in other words,
in a true horizontal position regardless of the
angular position of the boom 8. The arm 19
may, however, pivot in a horizontal plane, as in-
dicated in Fig. 2, under the action of a hydraulic
actuator 35. The actuator 35 consists of a eylin-
der 36 mounted on the block Il and having a
piston rod 37 provided with rack teeth.at its
outer end adapted to mesh with the teeth of a
small gear 38 carried by the pivot shaft 16. By
this construction, when the piston rod 37 is
moved, the shaft 16 and arm 15 are rotated, the
direction of such rotation depending upon the
direction of movement of the piston rod. The
hydraulic actuator may be controlled by a suit-

able selector valve, not shown, located remotely

therefrom. .

" The boom 8 may be pivoted on its axis 6 by
power means, the present drawings showing a
hydraulic actuator 40 for this purpose.  The pis-
ton rod 4{ of the hydraulic actuator 4% is con-
nected to an arm 42 carried by the -axle 8, so
that when hydraulic fluid is introduced into
either end of the actuator cylinder under pres-
sure and the piston rod is acecordingly slid, the
axle 6 is turned and the boom 8 thus pivoted to
desired angular positions. The hydraulic actu-
ating means may be of the type disclosed in my
pending application, Serial No. 746,248, filed May
6, 1947, and is therefore not described in detail
herein.

Assuming that it is desired to unload an object
X from the position A (Fig. 2) on a conveyance,
such as the railroad flatcar 45, indicated in Fig.
1, and to deposit the objeet at a location D upon
the support 5, the hydraulic actuator 40 is oper-
ated to pivot the boom 8 from the retracted posi-
tion shown by full lines to the extended position
indicated by the dash lines in Fig. 1. During
this pivotal movement the crane arm 15 is car-
ried forwardly by the boom 8, and, because the
length 28 of the cable 26 remains parallel to the
line 29, the ¢rane arm remains in true horizon-
tal position at all times so that the pulley (8 at

its end is disposed above the object X to be
lifted. When a selector valve (not shown) in

the hydraulic circuit for the actuator 40 is oper-
ated to prevent escape of fluid from the ends of
the hydraulic cylinder, the entire hoisting ap-
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paratus is locked against pivotal movement fn
either direction so that collapse is prevented.

The hook 23 of the cable 22 is next fastened
to the object X and the winch 24 operated to wind
up the cable and thereby raise the object. It will
be noted that the cable 26, in addition to main-
taining the crane arm 15 in horizontal position,
also serves as a guy in strengthening the arm so
that the arm is capable of supporting consider-
able weight at its end. With the object X thus
suspended, the hydraulic actuator 40 is caused to
pivot the boom 8 rearwardly toward the position
shown by full lines in Fig. 1, the winch being
simultaneously operated to wind the cable 22 to
maintain the object at a desired height. After

-the object has been moved to a position above a
selected location on the platform 5§, as shown at

D in Fig. 2, the actuator 40 is locked and the
cable 22 unwound to permit the object to descend
onto the support 5. If an object is to be trans-
ferred from position D to position A, the pro-
cedure explained above is reversed.

When it is desirable to transfer an object from
position A to a location B or C disposed laterally
thereof, the object is first lifted and the hydraulic
jack 35 is thereafter energized to cause its piston
rod 37 to move in the appropriate direction.
Movement of the piston rod 37 and its rack teeth
causes rotation of the gear 38 so that the crane
arm {5 is pivoted on the vertical axis 16 to move
its pulley 18 and the object to the selected posi-
tion B or C, after which the actuator 35 is locked
and-the cable 22 paid out to cause the object to
descend onto a motor truck, railroad car, or other
conveyance, or upon a stationary platform at the
location B or C.

It will be apparent from the foregoing that,
by the use of my improved apparatus, objects can
be transferred from A to D, or vice versa, from
A to B or from A to C, and vice versa, and from
B to C, and vice versa, and to any position inter-
mediate any of these locations. It is thus seen
that the apparatus is universal in operation, and,
because the crane arm 15 is pivoted intermediate
the ends of the boom 8, it is unnecessary to pro-
vide means for pivoting the boom on a vertical
axis to permit the objects to be swung to positions
Jaterally of the base or support of the boom. It
is obvious that the relative lengths of the boom
8 and crane arm 15 can be varied in accordance
with the requirements, the apparatus herein dis-
closed being merely illustrative.

‘While I have herein shown and described the
improved apparatus as embodied in a typical form
of construction, by way of example, it will be
apparent that the construction may be varied in
certain respects, within the purview of my inven-
tion. Therefore, without limiting myself in this
respect, I claim:

1. An apparatus for handling objects, compris-
ing: a support; a boom pivotally mounted on a
substantially horizontal axis on said support to
adapt it for angular adjustment; a crane arm
pivoted on a vertical axis on said boom to adapt
it to pivot in a horizontal plane; and a cable of a

. length substantially equal to the distance between

70

the pivotal mounting of the boom and the mount-
ing of the crane.arm on the boom, said cable
being connected between said erane arm and said
support for maintaining said arm in horizontal
position during all positions of angular adjust-
ment of said boom. '

2.. An apparatus for handling objects, compris~

S ing: a support; a substantially U-shaped boom
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having its épposite side members pivoted on a
horizontal axis on said support to adapt the boom
to pivot to various positions of angular adjust-
ment; a holder pivoted on a horizontal axis
extending between said side members; a crane
arm pivoted on a vertical axis on said holder to
adapt the arm to pivot in a horizontal plane; and
a cable of a length substantially equal to the dis-
tance between the pivotal mounting of the boom
and the pivotal mounting of the holder thereon,
said cable being spaced from the boom and con-
nected between the holder and the support for
maintaining said arm in horizontal position dur-
ing all positions of angular adjustment of said
boom.

3. An apparatus for handling objects, compris-
ing: a support; a substantially U-shaped boom
having its opposite side members pivoted on a
horizontal axis on said support to adapt the boom
to pivot to various positions of angular adjust-
ment; a holder pivoted on a horizontal axis ex-
tending between said side members and provided

10
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with a segmental guide; a crane arm pivoted on |

a vertical axis on said holder to adapt the arm to
pivot in a horizontal plane; and a cable having
one end connected to the support and passing
over said guide with its other end connected to
said crane arm for supporting the latter, the
radius of said guide being equal to the distance
between said first mentioned horizontal axis and
the point of connection of said one end of the
cable on said support so that said crane arm is
maintained in horizontal position during all posi-
tions of angular adjustment of said boom.

4. An apparatus for handling objects, compris-

ing: a support; a substantially U-shaped boom
having its opposite side members pivoted on a
horizontal axis on said support to adapt the
boom to pivot to various positions cof angular ad-
justment; a holder pivoted on a horizontal axis
extending between said side members and pro-
vided with a segmental guide; a crane arm piv-
oted on a vertical axis on said holder to adapt
the arm to pivot in a horizontal plane; and a
cable having one end connected to the support
and passing over said guide with its other end

U
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connected to said crane arm for supporting the
latter, the arrangement heing such that the
length of cable extending between said guide and
the point of connection of the cable on said sup-
port is maintained parallel to an imaginary line
extending between said horizontal axes so that
said crane arm is maintained in horizontal posi-
tion at all times.

5. An apparatus for handling objects, compris-
ing: a support; a substantially U-shaped boom
having its opposite side members pivoted on a
horizontal axis on said support to adapt the boom
to pivot to various positions of angular adjust-
ment; a holder pivoted on a horizontal axis ex-
tending between said side members; a crane arm
pivoted on a vertical axis on said holder to adapt
the arm to pivot in a horizontal plane; a cable
of a length substantially equal to the distance
between the pivotal mounting of the boom and
the pivotal mounting of the holder thereon, said
cable being spaced from the boom and connected
between the holder and the support for maintain-
ing said arm in horizontal position during all
positions of angular adjustment of said boom;
and means for pivoting said crame arm on said
vertical axis.

6. An apparatus as defined in claim 2, and in-
cluding a pulley at the distal end of said crane
arm; a guide element on said holder; a heisting
cable passing over said guide element and said
pulley and adapted to be connected to an object
to be lifted; and a winch on said support for
winding said hoisting cable to lift the object.

LOURIE L. EAKIN.
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