NQV. 13, 1945. C. W. MORRISON 2,388,987

LOAD HANDLING MECHANISM

Filed April 6, 1944 . 3 Sheets-Sheet 1

f\ | ‘
' \ L
\ .
28 |

7
J{(Wéf 2 \ : \ 23

. NE)
vz TR \ .
A 33 // /L
X 7 V%
T 1
3£ z

o

> INVENTOR.
] z 3 C:Zyde W Merrsicr
cgzo EZ 4 J

htet 150

ATTORNEY




Nov. 13, 1945, C. W. MORRISON ‘ 2,388,987

LOAD HANDLING MECHANISM

Filed April é, 1944 3 Sheets—Sheet 2

, = INVENTOR.
— e = Clyde W Mprrzseor
A . 28
2L | de 29727 49 z7 29 Byﬂz ﬂ
U g ' ' MA @

AT TORNEY




Nov. 13, 1945.

C. W. MORRISON

LOAD HANDLING MECHANISM

2,388,987

Filed April 6, 1944

3 Sheets-Sheet 3

T

T
ry

2

INVENTOR.
L }/de W Merrisor
BY L

ATTORNEY




Patented Nov. 13, 1945

2,388,987

UNITED STATES PATENT OFFICE

- 2,388,987
LOAD HANDLING MECHANISM
Clyde W. Morrison, Toledo, Chio
Application April 6, 1944, Serial No. 529,771
(Cl, 214—1.1)

13 Claims.

This invention relates to material handling de~
vices but particularly to a mechanism for han-
dling drums containing fabricated or partially
fabricated metal parts and the like, such for ex-
ample ag lifting and tilting same for discharging
or delivering same to a desired location.

An object is to produce a new and improved
mechanism of the above character by which a
drum or other similar container may be mounted
thereon and swung upwardly and forwardly to
tilting position to enable the contents thereof to
be conveniently discharged.

Another objeet is to produce a load handling
apparatus of the above character by which a load
supporting earrier can be readily and convenient-
ly swung upwardly and.thereafter tilted to dig~
charge the load by new and improved mechanism
employing a cable and lever system for the de-
sired purpose.

A still further object is to produce an ambula~
tory machine of the above character which is
adapted to receive a drum or the like and is
equipped with a suitable hoist mechanism em-
ploying a cable or the like by which the load may
be conveniently raised or lowered to the desired
position of use.

A still further object is to produce a simple
and efficient mechanism of the above character
which lends itself particularly for use in indus-
trial plants requiring the handling of heavy
drums or the like, the contents of which are re-
quired to be discharged onto conveyors, ete..
thereby greatly to expedite operations and reduce
to & minimum the requirement for manusal labor.

Other objeets and advantages will hereinafter
appear and for purposes of illustration but not of
limitation; an embodiment of the invention is
shown in the accompanying drawings in which

Figure 1 is a side elevation of g load handling
mechanism in accordance with this invention,
showing in broken lintes the carrier in partially
elevated position;

Figure 2 is a top plan view of the mechanism
shown in Figure 1;

Figure 3 is a side elevation similar to Figure
1 but showing the carrier in tilting position for
discharging the contents thereof;

Figure 4 is a fragmentary rear or bottom end
view of the carrier;

Figure 5 is 3 fragmentary top plan view of the
mechanism with the parts in the position shown
in Figure 3, the same being partly in section and
showing the relative arrangement of the parts
when the carrier is in discharging position;

Figure 6 is an enlarged rear end view partly

<t

in section of the machine showing the position
of the parts when the carrier is in its partially
elevated position; and

Figure 7 is a vertical sectional view substan-

. tially on the line 1T—1T of Figure 6.

The illustrated embodiment of the invention
comprises & load handling mechanism of particu-
lar use in industrial plants for handling drums

- filled with relatively heavy parts which it is de-
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sired to transport from place to place within the
plant and to discharge onto g conveyor, into bins,
etc. The ordinary steel drums are so heavy when
filled with metal parts that ordinarily the services
of several workmen are required to handle them.
To obviate such manual labor, various mechanical
apparatus and mechanisms have been devised for
the purpose, but in the main they are of such
complicated nature or so expensive as to militate
against their use as a practical matter in the ordi-
nary industrial plant. The load handling mech-
anism hereinafter described is relatively inex-
pensive to manufacture and is simple to operate
and therefore, lends itself particularly to use in
the average plant requifing a device of this
nature.

The illustrated embodiment of the invention
comprises 2 frame consisting of a pair of spaced
upright beams or channel irons 10 and 11 which
are connected adjacent their upper ends by a
crosg heam or angle iron {2 and at the lower por-
tions by & cross beam or channel iron 3. In-
clining diagonally downward from the upper end
of each of the uprights 10 and 11 are side beams
or channel irons (4 and 15 respectively., Each of
the beams 14 and 15 are secured to the uprights
10 and Il respectively by a horizontal beam 16.

The frame above described is mounted for
ambulatory movements and, for this purpose, se-

- cured to each of the uprights 10 and Il are
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ground engaging rollers {7, which are mounted
on a transverse shaft 18, the ends of which are
carried by brackets 19 secured to the uprights
respectively. The rear end portion of the frame
is supported by swivelly mounted castors 20,
thereby facilitating the turning movementgs of the
frame from one position to another.,

The load carrier L is composed of a body 21
which is substantially v-shaped in cross section,
as indicated on Figure 6, the lower end portion
having a sector shaped plate 22 which, when the
carrier is upright or in its normal position shown
in Figure 1, rests upon the supporting surface
so that a drum D may be conveniently placed
thereon with the inner side walls engaging the
inner sides of the body portion 2f. The front
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or upper end of the load carrier has a relatively
short end wall 23 which is upwardly inclined and
facilitates discharging the contents of the drum
when the carrier L has been shifted to discharg-
ing position, such as indicated in Figure 3. The
drum may be held from forward sliding move-
ments by stops 24, which may be suitably mounted

on the carrier so as to hold the drum against

forward sliding movement when in its upwardly
tilted position.

Welded to the outer, . walls of an mtermedlate
portion of the load ¢ gartier L are metallic plates

[}
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25 which are arranged in V formation. The op- .

posite edges of the plates are fixed to a rod 28,
the end portions of which are pivotally mounted -

respectively in parallel arms 27. The.lower ends
of the arms 27 are connected by g shaft 28 on™ *
the outer ends of which are mounted rollers 29 -~

which are disposed on the outer sides of the arms..

The rollers 29 respectively engage a pair of
upwardly extending levers or beams 38, the lower
ends of which are mounted on g shaft 31 having
its ends pivoted respectively in brackets 32 fixed
to and depending from the front end portion cf
the horizontal side beams 18, Pivoted to the
upper ends of the beams 3@-is a shaft 23, to which
is fixed a metallic plate 34. - The plate 34 is
welded to the upper or forward end portion of
the load carrier L. As will hereinafter appear,
the rollers 29 roll along the rear faces of the
lever beams 30 during the tilting movements of
the lcad carrier L. :

A cross beam 35 is ﬁxed at its ends to the up-
rights i0.and ! respectively, and is spaced 2
short distance beneath the cross beam 12, This
beam forms a support for an electric hoist H of
the -reversible type.  Hoists of this character
are well-known in the art and detail description
thereof is.not considered necessary. Suffice it to
say that the hoist H has a cable receiving drum
36: which can’be rotated in one dlrectlon or the
other as desired. . .

The direction of rotation of the holst drum 36
is controlled by a manually operated handle 31,
which is fixed to one end portion of a transverse
shaft 38, the latter being attached at its:ends
to- the" frame uprights I8 and (. Fixed to an
intermediate portion.of. the shaft 38 is a rear-
wardly. projecting arm 38 (Figure 7) and a for-
wardly projecting. arm #8.. The arm 39 is con-
nected by a'link 4{ to a pivotally mounted lever
42, which has a downwardly extending: portion
43 provided with a contact: pad 48 at its lower
end: The. pad 44 is:.engaged by an adjustable
screw .45 carried by ‘a bracket 46 secured to the
shaft 28,  when the. carrier I has been swung o
its discharging position, the. head of 'the screw
45 having engaged the: pad: 64 and rocked. the
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lever 42 sufficiently to stop the lifting’operation -

of the hoist H. . The.arm. 48 on the shaft 38.is
connected by a link 47 to one end of a cable 48,

the arrangement being such that when the load.

carrier Iris in its normal position, such as:shown
in Figure 1, a pull will-be -exerted on the end
of the cable 48 sufficient' to rock the lever arm
49 to stop the lowering ‘operation of the hoist H.
Also, while the carrier “is ‘being. raised, .the in-
creased portion of the cablé between the drums
36 and the arm 40 is permltted to loop freely
downward..

Particularly as- shown in F1gure 7 the cable 48
extends’ downwardly from: the cable receiving
drumi- 35 ‘and passes around a- freely revolving
sheave between -a pair of washers 49 attached

to the shaft 28, “The cable 48 extehds upwardly-

60-

65:.

70"

75"

2,388,087

and backwardly and passes around a freely re-
volving sheave between a pair of washers 80 at-
tached to the shaft 33. The cable 48 then ex-
tends forwardly and passes around a freely re-
volving sheave between a pair of washers 51 at-
tached to the shaft 52. The cable 48 extends
backwardly to dead end at one of the washers §8.
In the form shown, the cable 48 comprises a
chain, links of which engage a sprocket forming
a . part of the hoist H as will be readily under-
stood by those skilled in the art. =

In order to insure that the carrier L will re-
main in its fully raised position, an arcuate latch

‘or hook 53 is mounted on the shaft 33 and when

the carrier is-'in its fully raised position, as in-

. dicated on Figure 3, the latch enters an aperture

54 in the cross beam 12, It will be understood
that the latch 53 rocks with the shaft 33 so
when the carrier L is in its upwardly tilted posi-
tion, as shown on Figure 3, the latch 53 is rocked
toenter the opening 54 in the beam (2 and when
in: this position; it will be evident that the carrier
can’not: accidently rock rearwardly. IHowever,
when the carrier L tilts: downwardly to approxi-
mately a horizontal position, the latch will then
have been rocked upwardly out .of engagement
with the hole-54.
+~ When the carrier L is m its intermediate pOSI-
tlon as shown in broken lines in Figure 1, the
machine is held non-ambulatory by brake arms
55¢ which are attached to the lower end of each
beam 30 and are provided with brake pads.56a.
The brake pads b6a are forced against the wheels
11 as the arms 55a¢ revolve about the axle 31 and
act-as friction brakes to keep. thé machine froin
moving or rolling. on.its: wheels when the load
shifts and-is.dumped from the carrier L. .
-“When the.carrier Ii is in. its normal position
or the position shown on Figure 1, if is desirable
that the machine be held stationary.to facilitate
the: loading of" the ‘carrier L. For this purpose,
a . biake arm 55 is fixed to the lower end of each
of the béams 38 and each arm is provided with a
brake. pad: 56;. which is ‘brought automa,mcally,
into engagement with the peripheral surface of
the adjacent wheel i7 when the beams 30 are in
the:downwardly. inclined position.. These arms
this :serve :as: friction: ‘brakes for the wheels 1
and hold them against turning movemeénts, when
the' load carrier L is.in position to receive its load.
-In~operation: it- will - be understood that:the
carrier L is“in" the- ‘first- instance disposed in up-
nght pos1t1on sueh as shown’in Figure 1, and a
drum D or the like is delivered thereto to rest

s upon the bottom. plate 22, - By moving the con-

trol handle 37 in.ohe direction, the electri¢ hoist
H is operated to wind ‘thie cable 48 about the
drum 36; In the first movement of the parts,
the beams. 30" are swung in a'counterclockwise -
direction (Figure: 1) to  assume & -substantially-
up’ and down position substantially parallel with
the frame uprights 10 and I{, as'indicated by the
broken lines on Figure 1. Contmued operation
of the hoist H causes the rollers 29 carried by
the lower ends.of the arms 27 to roll upwardly
along the adjacent face of the beamis 30. The
outer end portion: of the carrier L:is thus grad-
ually “elevated above the front portion until it
attains the inclined position as shown:on Figure
3...When-the carrier I has been:tilted to its dis-
charging ‘position, the -adjustable contact screw
45 will-have engaged the pad 44-and rocked the
lever- 42 -sufficiéntly 1o stop theé operation of the
hoist H.> By adjusting the position .of the screw-
45, the point at which’the electric hoist will. be
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deenergized can be regulated within reasonable
limits. As above pointed out, when the carrier
L is in. its discharging position; the latch 53.will
have entered the aperture 54 in the cross beam
12 for holding the parts in such position, .

By actuating the control arm 37 in the opno-
site. direction, the rotation of the electric hoist
H will be reversed causing the carrier I to return
to its normal position, the first movement of the
parts being the downward movement of the roll-
ers 29 along the beams 30 causing the rear end
of the carrier to tilt downwardly and thereafter
the beams 30 are enabled to rock in a clockwise
direction and return to the full line position
shown on Figure 1. ' In this latter position, the
rollers 17 are securely braked so that the machine
is securely held stationary. SR

While a machine of the above description can
be used to advantage in a variety of places and
for many uses, it is particularly useful in in-
dustrial plants for handling ordinary steel drums
containing metal parts which must be delivered
to chutes, conveyors, vats and the like and which
ordinarily require several men to handle, The
above described machine can readily and con-
veniently handle much more efficiently heavy
containers or articles and employ only one man
for the job. The machine is simple in construc-
tion which lends itself admirably to manufactur-
ing operations and is easy to operate so that it
does not necessitate the employment of skilled la-
bor for the purpose. No special form of hoist is
required since hoists of the character described
are well-known in the art ang available on the

market and can be adapted without substantial

alteration.

It is to be understood that changes in details
of construction, arrangement and operation may
be effected without departing from the spirit of
the invention especially as defined in the ap-
pended claims,

What I claim is:

- 1. A load handling mechanism comprising a

frame including an upright support, a load car--

rier, a mounting for said carrier enabling same
to rock toward said support from a substantially
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vertical position adjacent the floor to a down- .

wardly inclined position with the rearward end
disposed above the forward end, said mounting
including main lever means connected to one
end portion of said carrier and secondary lever
means connected to an intermediate portion of
said carrier and having ambulatory engagement
with said main lever after the latter has com-
pleted its rocking movement, thereby to obtain
such downwardly inclined positioning of said
carrier, and means for effecting such carrier
movement.

2. Load handling mechanism comprising a
frame, a carrier normally disposed in vertically
arranged position with the lower end resting on a
supporting surface, lever means providing a con-
nection between the carrier and frame enabling
the carrier to be swung upwardly ang forwardly
and at a predetermined point tilted to discharg-
ing position with the lower end elevated above
the opposite end, said lever means including a
lever member to convey said ecarrier upwardly
and forwardly to a downwardly inclined position,
and a separate lever member to elevate the back
portion of the carrier relative to the front por-
tion thereof and a power driven flexible drive
for actuating said lever means.

3. Load handling mechanism comprising a
frame, a carrier normally disposed in vertically
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arranged position with the lower end resting on
the supporting surface, lever means pivoted at
its ends to said frame and the upper end portion
of said carrier respectively, an arm pivotally
connected at one end to an intermediate portion

‘of said carrier, inclining downwardly therefrom,

and having its opposite end position .in juxta-
posed relation fo said lever means, flexible actu-
ating means including a . portion operating
against the opposite end of said arm for succes-
sively rocking said carrier upwardly and then
tilting same forwardly to discharging position,
and means for operating said actuating means.

4. Load handling mechanism comprising a
frame, a carrier normally disposed in position
resting adjacent & supporting surface, means es-
tablishing an articulated connection between
sald. carrier and said frame, said connection in-
cluding lever means pivoted at its ends to said
frame and the upper end portion to said carrier
respectively and an arm pivotally connected at
one end to an intermediate portion of said car-
rier inclining downwardly therefrom, and hav-
ing its opposite end juxtaposed in relation to said
lever means, said arm having ambulatory move-
ment along said lever means after predetermined
movement of said carrier, and flexible cable
means for actuating said carrier to cause up-
ward and forward swinging movement controlled
by said lever means and upward and forward
tilting movement in response to ambulatory
movement of said arm.

5. Load handling mechanism comprising an
upright frame, a carrier normally disposed in
position resting adjacent a supporting surface,
lever means pivoted at one end to a lower por-
tion of said frame and at its opposite end to said
carrier, an arm pivoted at one end to said car-
rier, antifriction means at the opposite end of
said arm engageable with and movable along
said lever means, a cable cooperating with said
frame, arm and lever means for effecting upward
swinging movement of said lever means and
subsequently upward movement of said antifric-
tion means along said lever means, and power
means operatively connected to said cable for
actuating same.

6. Load handling mechanism comprising an
upright frame, a carrier normally disposed in
position resting adjacent a supporting surface,
lever means pivoted at one end to a lower por-
tion of said frame and at its opposite end o
said carrier, an arm pivoted at one end to said
carrier, antifriction means at the opposite end
of said arm engageable with and movable along
said lever means, a hoist mechanism, a sheave
on the upper portion of said frame, a sheave on
the outer end of said lever means adjacent said
carrier, a sheave carried by said arm and dis-
posed in the region of said antifriction means,
and a cable extending from said hoist mecha-
nism about the sheave on said arm, thence about
the sheave on said lever means, thence about the
frame sheave and dead ending in the region of
the sheave on the lever means.

7. Load handling mechanism as claimed in
claim 6, in which said hoist mechanism com-
prises a reversible mechanism for controlling the
elevating and lowering of said carrier.

8. Load handling mechanism as claimed in
claim 6, comprising means for securing said
lever means in vertical bosition, said securing
means being automatically operable to secure
said lever means in position and release same
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upon - commencement. of ~downward swinging
movement of said lever means.

9.-Load handling mechanism compnsmg an
upright -frame, & carrier normally disposed in
position - resting - adjacent a supporting surface,
a lever pivoted at.one end to a lower portion of
said frame and at its opposite end to an end por-
tion of said carrier, said lever being rockable.to
an. upright position into engagement with said
frame, an arm pivoted to an intermediate portion
of said carrier at one end, a roller on the oppo-
site ‘end of said ‘arm adapted to roll along said
lever when the. latter is in upright position, a
sheave adjacent the outer end of said lever, a
. sheave on said arm adjacent said roller, a sheave
on the upper portion of said frame, a cable pass-
ing ‘successively around the sheave adiacent said
roller, said lever ‘sheave and said frame sheave,
one end of said cable dead ending adjacent said
frame. sheave and a hoist for the opposn;e end
of said cable.

10. Load handling- mechamsm as clalmed in
claim 9, comprising a reversible electric hoist,
and means for automafically rendering said hoist
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ineffective when - the carrier has reached prede-
termmed upper and lower positions.

11, Load - handling ‘mechanism as clanned in
claun 9, comprising a latch for holding said lever
in upright position, said latch. being automati-
cally releasable upon initiating downward move-
ment of said:carriér, and means for holding said

" frame. stationary when sa1d carrier is in its nor-

mal position. -

12, Load handling apparatus as clalmed in
cla1m 9, comprising - rollers for supporting said
frame,:brake means for said rollers, and means
to automatically. apply said brake means when
said carrier is in normal position.

13..Load handling apparatus as claimed in
claim 9, comprising rollers for supporting said
frame, brake means for said rollers, and means
responsive to movement -of said carrier for ap-
plying said brake means when the carrier is in
normal and discharging positions and for releas-
ing said brake means when the carrier is mter-
medlate sald positions.

CLYDE W. MORRISON.



