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"UNITED STATES

- L777,475

PATENT OFFICE

EDWARD H. REMDE, OF CLEVELAND, OHIO, ASSIGNOR TO THE BAKER.
'  PANY, OF CLEVELAND, OHIO, A CORPORATION OF GHTO

LOAD-HANDLING MECEANISM

~ Application filed December 10, 1923, Serial No. 878,605, -

"This invention relates to a load handling' -

mechanism, whereby a load or loads may be

- readily raised and lowered, or transported
- from one place to another, and discharged.

10

. 1D

~crane and a hoisting or load engaging device,
1mproved means for operating the crane and

20

One object of the invention is to construct
an apparatus of this character of relatively
simple construction and capable of being op-
erated rapidly and economically. o

Another object of the invention is to pro-
vide a load handling mechanism having im-
proved means for engaging
logd 1n different directions, at will, for dump-
ing, transporting or elevating purposes.

Another object of the invention is to pro-
vide, in a load handling mechanism having a

hoisting device independently of each other
from a single motor and power transmitting
mechanism, _ - |
Another object of the invention is to com-
bine with a load handling mechanism hav-

- 1Ing a crane and a hoisting device operated by

_and carried out. o .
~Another object of the invention is to com-.

30

40

 ple and rapid manner.

- 45

a pair of drums, improved driving means
forthe drums, whereby the operations of the
crane and device may be readily controlled

bine with a load handling mechanism having
a crane and a hoisting device operated by a
pair of drums, a differential mechanism for

operating the rope or cable drums and to pro-
- vide improved means for controlling the op-

eration of the differential mechanism, where-

may be utilized to operate the crane or hoist-
Ing device at will. -

A further object of the invention is to pro-
vide an improved truck having a load han-
dling mechanism and novel means for oper-
ating the load handling mechanism in a sim-

Other objects of the invention will be ap-
parent to those skilled in the art to which
my invention relates from the following de-

'scription takeir in connection with the ac-

60

companying drawings, wherein =~

- Fig. 1 1s a side elevation of a truck and a
load handling mechanism embodying my in-
vention. | ' - -

and moving a

broken away.

| form portion
by a single motor operating - therethrough - placed; this

Hig. 2 is an end elevation of the truck and

load handling mechanism .(with parts broken

away), the latter being shown slewed or
swiveled about its pivot to one operative po-
sition to illustrate its manner of use.

Fig. 8 is a fragmentary side view of the
motor, power transmitting mechanism and
operating means for the crane and hoisting
device operating ropes. . _

Fig. 4 is a top plan of the mechanism and
parts shown in Fig, 3.

Fig.\5 is front elevation of the operating
mechanism and cable drums and the holding
and release means for the latter, parts being

Fig. 6 is a section on the line 6—6 of Fig. 5.

Figs. 7, 8 and 9 are sections on-the lines -

7—7, 8—8 and 9—9 respectively of Fig. 6.

RAULANG COM-

60

Fig. 10 is a diagram showing the electric

circuits for the motor which drives the op-
‘erating mechanism, the means which release -
the drum holding means and the traction mo--
 tor, and the controllers or switch devices for

closing the circuits.

In the drawings, 1 indicates a frame of any
desired shape and form, preferably con-

- structed from channel and angle bars suit-

ably connected by rivets or otherwise.. In

70

the 1llustrated form of construction the frame -

1 comprises a main portion 1* on which the

‘mechanisms for raising and lowering loads
-and moving the load carrying member, to be

30

later referred to, are supported, and a plat-

1°, on which loads may be
latter frame portion serving as
a supplemental support for a load, especially
where it is necessary to transport the load to
a distant point by the driving or operation of
the truck. 1In this connection, it will be un-
derstood that the platform portion 1® may
be rigidly connected to the frame 12 and it

- may be a. continuation thereof or disposed

in a.plane therebelow, as shown in the
drawings; or the platform portion 1* may
embody or have incorporated in or as-

sociated with 1t "a  superposed platform,

which may be raised or lowered relative to

the frame 1. Where the frame is constructed:
_as shown in the drawings, I preferably pro-

vide a pair of relatively small trailing wheels

85

90
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2 below the platform‘pbrtion 1* and a pair of

relatively large wheels 3 below the maln

frame portion 12

"4 indicates a motor, the shaft of which

througha suitable power transmittingmecha-

nism drives the wheels 3 in either direction,
such mechanism being shown enclosed 1n a
~ suitable housing 4%, b5 indicates a suspension
~ mechanism to permit of relative movements

10

15

between the motor and housing and the frame
1 incident to the driving of the truck, such
mechanism being similar to that shown in
Letters Patent No. 1,628,145 granted to John

H. Hertner and myself jointly. 6 indicates

pairs of casing elements enclosing suitable
springs between the frame 1 and housing 4*.

By preferénce, the pairs of wheels 2, 3, are
mounted on knuckles whereby, through. the

 connections indicated at 9 and steer handle

20

~ ably supported on the frame 1. 14 indicates

32, they may be simultaneously steered. 11
indicates a platform for an operative suit-

" uprights rigidly connected to the frame 1 and

25

30

36

forming a support for a dash 15. The dash
15 preferably supports the levers for operat-
ing certain of the controlling or operating
elements for the truck and the load support-
ing and engaging member, whereby the sev-
eral operations of driving, steering and han-
dling the load and load carrying member are
effected. 16 indicates a foot pedal asso-
ciated with the platform 11, and arranged to

control the release and application of a brake
‘mechanism, indicated as an entirety at 17,
the latter being normally biased by a spring

(not shown) into engagement with an ele-

ment driven directly by the motor 4, as will

s0-the motor 4. The shaft 24
-~ is operated through an arm 25 and link 26 by

45

50

55

be understood from Fig. 1. |
93 indicates as an entirety a contiroller for
of the controller

a lever 27, which1s pivoted on the dash 15.
98 indicates as an entirety a switch mecha-

nism (1) connected by a rod 28* with the

brake mechanism 17, whereby movement of
the pedal 16 opens or closes the motor circuit,
the purpose being to prevent operation of the

motor 4 by means of the controller if the

latter is moved from its “off” position in
either direction when the brake is in its ap-
plied position; and (2) interconnected with

the controller by means of a link 28" to pre-
vent closing of the circuit in.the event the

controller lever is in or is moved to an “on”
position and attempt is'made to release the

 brake. |

60

36)

34 indicates a frame for supporting the
batteries (enclosed in a sheet metal casing
a load supporting member, such as
a boom 40, a motor 41, a power transmitting
mechanism 42 and operating means 43, 44,
which will later be described. "The frame 34

. is mounted on a suitable vertically arranged

65

shaft disposed between uprights 37 and pro-

vided with a gear 47 which serves as a suit-

able element by means of which the frame or
support 34 is rotated in either direction about

the shaft by suitable power means (not
shown). - L -

51. indicates a pair of vertically disposed
plates on the frame 34 and formed with
aligned openings, preferably reinforced by
hollow bosses, to
pin 52. | |

_The booni 40 preferably. comprises a pair
of channel members 40* secured together in
spaced relation by a plurality of cross-pieces

40°. The lower ends of the channel bars 40*

are provided with suitable knuckles through
which the pivot pin 52 extends, the opposite
ends of the pin being provided with nuts 54
to prevent the pin from-moving endwise In
the knuckles. The boom 40 is raised and
lowered about the pivot pin 52 by any suit-
able means, but preferably by means of a

cable or other flexible connection 40" con- .

nected to the operating means 43.

55 indicates as an entirety a load engaging
member such as a clam shell bucket or a plat-
form, but for illustrative purposes 1 have

shown such member as comprising a hook

depending from a casing 56, which)in turn

form bearings for a pivot

70

75

80

85

90

is supported or suspended from the free end

of the boom 40 by a cable or other flexible con-
nection 57, connected with the operating
means 44 as will be later described. '

The operating means 43, 44, comprise a
pair of drums 58, 59, on which the cables 407,

57, respectively, wind and unwind, for swing-

ing the boom 40 about its pivotal support
and for raising. or lowering the load engag-
ing

direction in the manner to be later set forth,
to swing the boom 40 and raise or lower the
member 55. The cable 40’ may be connected

at its inner end to the drum 58 in any de-
sired manner.  From the drum 58, the cable

40’ leads to and reeves through and around

a plurality of sets of sheaves 60, 61, 62, sup-
ported in suitable blocks 60*, 61%, 62%, respec-

tively, the opposite or outer end of the cable

being carried down and preferably connected
or anchored to the block 61 - Each of the
block sheaves connected in any well known
manner to the boom 40 and frame 34, the
free end of the cable being suitably anchored.

The cable 57 is connected at its inner end

05

100

member 55. The drums 58, 59, ‘are ro-
‘tated independently of each other in.either

106

110

116

in any suitable manner to the drum 59. From

the drum 59, the cable'57 runs around a guide

- 120

sheave 69, supported on the adjacent up-
right member 87, and then around a sheave

70 loosely mounted on one of the reinforcing

bosses. - From the sheave 70 the cable 57 ex-
tends over a sheave 71, mounted on a shaft
712 which is supported at its opposite ends

125

by the plates 53. From the sheave 7 1 the

cable reeves around a sheave 72 supported in
the free end of the boom 40, then around a

130



'J' “sheave 73 mounted in the casing 56, and then
~around a second sheave sup
~shatt 72#, the outer end of the cable being

10

15

20
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ported on the

carried down and connected by a socket and
loop to the shaft of the sheave 73. :
102 1ndicates as an entirety a casting shaped
and constructed to form a cradle 102* for
the motor 41 and a housing section 102> for
the power transmitting mechanism 42. The
end walls of the housing section 102" are
formed with openings 103 through which the
driving means for the drums 58, 59, extend,
as will be hereinafter described. The end
walls of the housing 102° form suitable seats
for a pair of annular supporting disks or
members 104. and such walls and members
are tormed with aligned openings to receive
cap screws 105 which rigidly secure them to-

gether and the members 104 are provided’

with integral extensions to provide feet 106,
each of which is secured to an angle 107 car-
ried by an adjacent portion of the frame

- 34, The feet 106 operate through the disks

20

30

or members 104 and the housing and eradle
casting 102 to support the motor 41 and power

transmitting mechanism 42 in fixed relation

upon the support 34 and in operative rela-
tionship to each other. The motor 41 is fixed
to ‘the cradle 102* by a plurality of screws
107”. 108 indicates a housing section shaped

- to fit upon the open end of the housing sec-
. tion 102 and be clamped thereto and also to
- enclose the propeller shaft 109 connected to

35

the shaft of the motor 41. The housing sec-

tion 108 is adapted to support a pair of spaced

~ bearings for the propeller shaft. Between

40

45

the propeller shaft bearings, the shaft is pro-

vided with a worm 110 which meshes with
and drives a gear 111 forming one of the ele-"
 ments of the

_ ‘power transmitting mecha-
nism 42. - T
_The power transmitting mechanism 42 for

‘the operating means 43, 44, may be of any
desired construction. T prefer to use some

form of gear mechanism and accordingly

show for illustrative purposes a well known

type of differential mechanism, such as-is

50

- §b

commonly used .for driving the wheels of

automobiles. "Preferably, such mechanism is
similar in construction to ‘the differential
mechanism used by me for driving the wheels to-maintain it in close engagement with the

3 from the motor 4. By the use of a dif-flange of the sleeve 121. - |
© 125 indicates as an entirety means for hold-

ing, locking or connectinig each drum 58, 59,

ferential mechanism a single motor may be ™
employed to. operate either operating means
through the co-operation of certain devices
and means, to be later described, for holding

~.or releasing the driven elements of the dif-

60 °

ferential mechanism, whereby either drum
will be rotated in a simple manner. In the
Ulustrated form of construction, the -dif-
ferential mechanism comprises the main gear

- or worm gear 111, already referred to, con-

65

nected to a casing 112 having oppositely ex-
tending hubs 113. The hubs 113 are mount-
ed 1 suitable bearings 114 seated in pillow

.

blocks 115, carried by the housing sections
102°, 108, and secured together in any well

known manner. Asshown in Fig. 5, the hubs

113 are reduced to form seats for the inner
races of the bearings 114. 1142, 114", indicate -
-ring nuts screw threaded to the pillow blocks

115 and free ends of the hubs, and engaging
the races of the bearings to hold them in

place. The casing 112 supports a plurality

of stud shafts 116, on which loosely rotate
bevel pinions 116, The pinions 116* mesh
with bevel gears 117 to drive them. 118 in-
dicates axle sections keved at their inner ends

to the hubs of the bevel gears 117 .and con--
nected to the drums 58, 59, to rotate them, ,
preferably through the interposition of cap
plates 119, keyed upon the free ends of the
~axle sections 118 and connected to the pe-
ripherial edges of the drums 58, 59, by cap

screws 120. 121 indicates sleeves surround-
ing the axle sections 118 their inner free
ends having flanges which abut against the

inner end wall of the hubs 104* to prevent

movement of the sleeves outwardly. The
outer ends or extended portions of the sleeves
serve as bearings for the drums 58, 59, to ro-
tate - on, bushings being mounted on the
sleeves to provide suitable bearing surfaces.
The outer free ends of the sleeves 121 are
provided with screWw threads to receive nuts
122, which engage the ends of the hubs for
the drums to hold them in position on the

sleeves 121. The hubs of the drums pref-
erably have a width equal to the length of

the extended portions of the sleeves so that
the drums are held between the nuts 122 and

e
¢

€9

S0

a0

On

100

outer ends of the hubs 104® of the disks or

members 104 to prevent movement of the
drums endwise of the sleeves 121. 123 in-
dicates a dust sleeve loosely fitting each axle

- section 118 and interposed between the adja-
cent hub 113 of the casing 112 and inner end

of the adjacent sleeve.121. The inner end of
each dust sleeve fits within the end of the

adjacent hub 113 and its opposite end is
-flanged at 123> to abut the flange of the sleeve

121. 124 1ndicates a coiled spring surround-
ing

flange 1232 and arranged to act on the latter

wr
- ]

to the adjacent disk or- member 104 which, be-

ing ﬁaie,djfo the frame 34 in the manner al-

ready described; serves to prevent rotation of
the drum by the power transmitting or differ-

each dust sleeve 125 and engaging the
-Iree end of the adjacent hub 113 and the

105

110

115

entlal mechanism 42 when the motor 41 is

operated. As the holding means 125 for the
drums 58, 59, are similar in construction, the

description of one of them will suffice for both.
Kach said holding means 125 preferablv com-

125

prises a lock, preferably of the friction type,

one element of which is carried by the drum

[ 1
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 and-the other element of which is carried by

the adjacent supporting disk or member 104.
The movable element of the lock may be car-
ried by the drum or by the disk, as desired,
but I have chosen to show such element as
carried'by the latter to insure simplicity in
construction. One element of the lock com-

~ prisesarim 126 extending laterally from and

10

15

- 20

25

- 30

35

surrounding the periphery of the drum flange
592, being preferably formed integrally there-
with. The-inner surface of the rim 126 1s of

conical shape to form a friction engaging sur-

face 128 with which the friction engaging sur-
face or wall 129 of the movable lock element

180 engages. The lock element 130 is of an-
nular shape so as to extend entirely around

the lock element 126. The lock element 130
preferably .comprises a pair of rings 1307,

1800, connected together, preferably in face to

face relation, by any suitable means, for ex-
ample, rivets 181. The ring 180° is preferably
formed from bronze and carries at 1ts outer
peripherial edge a flange portion which forms

the wall 129 which engages the lock element .

126 ; the ring 180" is formed from soft iron, so

‘that it may serve as an armature to effect sep-

aration of the lock elements 1n the manner to
be later described. By forming the ring 130°

of bronze, that wall of the lock element 130
which engages and disengages the lock ele-

ment 126 will freely disengage the latter,
since the metal of which 1t 1s formed is non-
magnetic, and hence it will not stick to the

lock element 126 when the armature 1s acted

upon, as will later appear. 132indicates a set

- of openings formed in the lock element 130

40

- 130 to freely slide on the pins 133. The open-
ings 132 and pins 133 are preferably disposed

and spaced from each other therearound and
arranged to receive supporting and guiding
pins 133 supported in opening
in the supporting disks 104. "The openings

1332 formed

132 are of a size to permit the lock element

. . . . ~ (
“jn outer and inner annular series, so that-the

45 lock releasing means may be disposed substan-

edges of the lock element 130. 135 indicates
- springs coiled around certain of the pins 133
and disposed between the lock element 130
and inner face of the disk or- member 104.
- The springs

50

55

tially midway between the outer and 1nner

gs 135 normally operate to move
the lock element 130 laterally on the pins
133 into engagement with the lock element

126. so that the drum to which the rim is con-

nected and the adjacent disk.or member 104

-will be connected together, the purpose of

which is to h‘old-or lock the drum against rota-

- 60

65

 Of the releasing means, indicated as an en-
tirety at 136, 1362, indicates windings or coils
carried by the disks or members 104 and ar-
ranged, when energized to attract the lock
rings or armatures 130® and thus move the
rings 130* away, or to ‘effect disengagement
thereof, from the lock elements 126. As ;bot-h

o 4

1,777,475 '

releasing means are similar in construction,
" but one thereof need be described. As shown

in the drawings, the coil 136* is preferably

of ring shape and fits into an annular re-
cess 187 formedin the face of the supporting
disk 104. 138 indicates openings formed in
the disk 104 and spaced therearound to receive
bolts 189, the heads of which over-lie the coil
136 to hold it in the recess 137. The inner
face of the disk 104 is countersunk to receive

the heads of the bolts 139 and the recess 137
is formed deep enough to receive the coil and

permit the bolt heads to engage 1ts outer sur-
face. - The arrangement prevents the bolt
heads from projecting beyond the inner face
of the disk 104 and also prevents the armature
from actually contacting with the coil 136"
140, 141 indicate the termninals of the ends of
the coils, each terminal being mounted 1n an
insulating bushing ‘142 which in turn 1s
mounted and fixed ™ an opening 142" formed
in the disk 104. The terminals are connected
to the batteries 36 by leads in the manner to
be later described. From the foregoing de-
scription it will be understood that the lock

action of the springs 135, so that both drums
58, 59, are normally locked or held against

70

o] |

80

00

_elements are normally engaged, through the

rotation in either direction, since the lock

elements 130 are connected to or carried by

‘the frame 34. In carrying out my inven-

tion, I utilize suitable'gearing, preferably of

the type wherein the power of its driving

95

means may be transmitted to one driven ele-

ment of a pair of driven elements when the

- other driven element is locked or held against
‘movement. Accordingly, it will be seen that
‘if the releasing means 136 for one lock1s oper-

ated to disengage the elements thereof and
the motor 41 is set in motion, the power there-
of will be transmitted through the power
transmitting or differential mechanism 42 to

rotate the drum which has been released and -

thus effect the winding of the rope 40" or 57
thereon or therefrom accordingly as the mo-
tor is driven in-'one direction or the other.

100

105

110

The circuits to the coils 1362 may be closed - '

by separate switch devices to energize the
coils independently and a separate circuit for
the motor 41 closed by a suitable controller,

‘may be provided; but to simplify the con-

: | - . N
struction of the mechanism, as well as to sim-

plify and increase the speed of operation of
the. load supporting and engaging devices,

T so arrange the circuits for the coils 136*

and the switch and control devices therefor,

that either coil may be connected in series

‘with the motor, whereby the operation of the
controller to drive the motor in either direc-
tion will simultaneously effect the operation
of either releasing means and the unlocking

of the lock acted on thereby to permit opera-

tion of the adjacent operating means 43 or
44. As a result either drum 58, 59, may be
rotated in one direction or the other to swing

115

120

130
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the boom 40 about its pivot pin 52 or to raise
or lower the load engaging device 55, as
desired. To carry out these operaftions, I
provide (1) alever 143, pivotally mounted on

& the dash 15 and connected through an arm 144

10

15

20

29

30

. 39

4.0

45

5

and link 145 with a crank arm 146, which is

connected to the shaft of a controller indi-
cated as an entirety at 147; and (2) a lever
148, pivotally mounted on the dash 15, and
connected through an arm 149 and a link

150 with a crank arm 151 which is connected

to the shatft of a controller or switch device

152. The purpose of the controller 147 is

to supply current to the motor 41 to drive it
1n either direction, such operation being de-
pendent upon the movement of the lever 143
to either side of its neutral position, as
shown in Fig. 2. The purpose of the switch
device 152 1s to select or connect either one

of the coils 136?, dependent upon which one
of the drums is to be operated, in series with
the motor 41, so that upon the operation of

the controller lever 143, the selected drum
will be rotated in one direction or the other.
according to the direction of movement of the

The selector lever 148 is shown in a neutral

position in Fig. 2, that is, that position in

which neither.eoil 186* is connected in the
circuit of the motor and batteries, but by

movement of the lever to the right or left,

one ot the coils may be connected in the eir-

cuit as already described. This arrangement

imsures the complete cutting out of one coil
and 1ts de-energization before the other coil
can be connected.to it. The operation of the
levers 143 and- 148 and the controllers 147,

162, operated thereby, respectively, will be

more clearly understood from the diagram-
matic view (Fig. 10), which will be later

deseribed. |

- The motor 41 is preferably of the electric
type in order that it ‘may be operated from
batteries and co-operate with the operation
of the means for releasing the drum holding

~means herein illustrated and deseribed ; but

it will be understood that the holding means
nnd the motor may be operated in some other
manner ‘without departing from the scope
of the invention. The motor 41 may be of

of any desired construction. It preferably

has associated with it a brake mechanism, in-

~ dicated as an entirety at 153, to stop the ro-

- tation of its shaft-and elements driven there-

il
b} |

60
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by following the opening of the motor cir-

cuit. Of the brake mechanism 153, 154 indi-
cates a brake wheel fixed to the motor‘shaft,

‘which 1s extended beyond the upper end of

the motor casing for this purpose. 155, 1552,
indicate brake shoes pivoted at corresponding
ends upon a shaft 156 mounted in a boss on

the adjacent end of the motor casing. The

opposite ends of the shoes.are connected to a
pair of levers 157, 1572, which are so con-

nected to each other that upon’ the movement

of the latter in one direction the levers will
operate to clamp the shoes against the brake

wheel. The lever 1572 is connected to one

S

arm 158 of a lever 159, which is mounted upon

a shaft 159® suitably supported by the motor
casing. The arm 158 of the lever 159 is con-
nected to one end of a spring 160. The spring

160 operates to move the lever 157* in that

direction which applies the brake shoes and
thus normally keeps the latter in braking po-
sition. To release the brake shoes, the lever

159 1s rocked about the pivot or shaft 1592

1n the opposite direction, this operation being

-preterably effected by a solenoid 161, the

core of which is connected by a link 162 with

the arm 158¢ of the lever 159. The winding

on the solenoid is connected in series with the

80

circuit to the motor as will later be set forth -

in connection with Fig. 10 so that when the
circuit is closed the solenoid is energized and
automatically eifects the release of the brake
shoes ; likewise, upon the opening of the mo-
tor circuit the solenoid winding is de-ener-

gized and thus permits the spring 160 to au- -

tomatically actuate the brake shoes to clamp
the brake wheel. |

As will be understood from the foregoing
description, the load is raised and lowered by
winding the rope 57 on or unwinding it from
the drum 59, the boom 40 is swung upwardly

~or downwardly by winding the rope 40’ on or
unwinding it from the drum 58 and the sup-

port 34 1s swung or rotated about the shaft
33 by the operation of a suitable motor (not
shown). The movement of each of these ele-

ments 1s automatically stopped when moved

In either direction (except in the downward

- movement of the load engaging element 55)

at a predetermined position by a mechanism
which opens the circuit to the motor that op-

erates such element. The mechanisms for

stopping the movements just referred to may

89
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be similar in construction, each being prefer-

ably similar in construction to the mecha-
nmism which forms the subject matter of my
copending application Serial No. 610,791.

The mechanism for stopping the swinging or -

rotation of the frame 34, comprises a switch
means enclosed 1In a casing 163’ : the mecha-
nism for stopping the movement of the boom

40 comprises a switch means enclosed in cas- -

ing 165"; and the mechanism for stopping
the raising of the load engaging member or

110

113

element 55 comprises a switch means enclosed

1n a casing 169" carried by the boom 40, a flex-

ible connection 170 connected at one end to the
arm 171 of the switch means and leading

120

over sheaves mounted 'on the boom 40 and

conneacted at its opposite end to a weight 174,
which 1s disposed in the path of movement

of the casing 56. The arm 171 is connected

to a spring 175 which tends to swing the arm

in one direction—that direction which will

operate the switch means to open the circuit.

‘'The arm is moved. in the other direction— -



_that d1rect1on Whlch operates the switch

means to close the circuit—by the weight

- 174, so that if the casing 56 is elevated far

10

15

20
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enough to lift the weight, the spring 175 will
move the arm 171 and thru it effect the open-
ing of the circuit thru the switch means.

4 result the motor 41 will be automatlcally
stopped.

Referring to Fig. 10: the traction motor 4" 3
is connected with the terminals of the con-

troller 23 by leads constituting the circuits
176, 176#, to control the dlrectlon of rotation

of the motor and leads 177, 1772, to the ter-
minals of termmal blocks 178 178* and

through wires, 179, 179 with the opposite

s1des of the batterles 36. 180 indicates a con-

nection in the circuit leads 179, 179%, which
permits the batteries to be connected with
the terminals or with a charging plug to re-
charge the batteries.

The circuit for the motor 76 may be traced

as follows: from the terminal 1782 by the
Jead 180’ to the terminal 181 of the SW1tch
means 163 if the frame 34 is to be rotated

to the rlght the circuit is through the lead
182 to terminal 183, across contact 184 to ter-

-minal 185, lead 186 winding of brake sole-

30
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noid, lead 187 to brush 188, from brush 189
to lead 190, terminal 191, contact 192, termi-
nal ‘193, lead 1937, termmal 194, ﬁeld coil
195, termmal 196 and lead 197 to terminal
178 If the frame 34 1s to be rotated to the
left as shown in Fig. 2, the circuit is traced

as follows: terminal 1783 lead 180, terminal

181, lead 198, terminal 199, contact 200, ter-
mmal 191, lead 190, brush 189, brush 188,
lead 187, wmdm of brake solcnmd lead 186
termmal 185, contact 201, termmal 193, lead

- 1937, termmal 194, field cml 195, termmal 196

v

and lead 197 to termmal 178.
If the boom 40 is to be raised, the circuit

for.the motor 41 and the electro magnet to
~be connected in series with the motor 41 so

- as to release the clutch 130 which -holds the

45

-adj acent the drum 58 (see Fig.

drum 58, is traced as follows: from terminal
1782 through lead 202, winding of brake sole-
n01d lead 203, wmdmcr 136* of magnet 136

5), lead 204,
terrmnal 205 of switch means 165 termmal

206, lead 207, contact 208, contact 209 termi-
'nal/210 of the selector SW1tch 152, lead 211, ~ 1.

 terminal 212 of the controller 147 contact

55

by

' termmal 995, lead 226, terminal 227 of the |
selector swﬂ:ch 152, contact 228, terminal 229,

- @5

213, terminal 214, lead 215, terminal 216 mo-
* tor brushes termmal 217 lead 2172, terml- 5
nal 218, contact 219, termmal 220, leads 2921,
2922, ﬁeld coils 223 and lead 224 to terminal
B 8

- C1rcu1t 1S

1f the boom 40 is to be lowered, the
as Tollows:
throug h lead 202, winding of the brake sole-

noid, lead 203, Wmdlng 136IEt of magnet 136,
lead 904 termmal 205 of switch means 165

lead 230, termmal 931 of the controller 147
contact 232 termmal 218, lead 217“ termlnal

As

from terminal 17 ge.,
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217, motor brushes, terminal 216, lead 215

termmal 214, contact 233, termmal 234, leacl
235, lead 222 field coils 923 and lead 224 to .
termmal 178

If the load engacrmcr element 55 is to be
raised, the circuit may be traced as follows:
from the terminal 17 82, through lead 202,

wmdmg of the brake soleno1d lead 237, wind-

ing 136® of the releasing means 136 ad]acent

‘the drum 59, lead 238, terminal 239 of switch

means 169, termmal 240 lead 241, terminal
242, contact 243, termmal 210, lead 211 termi-
nal 212, contact 213, terminal 214, lead 215,
termmal 216, brushes of motor 41 terminal
217, lead 217“ terminal 218, contact 219, ter-
mmal 220, leads 221, 222, ﬁeld coils 223 of mo-

tor and lead 924 to termmal 178. If the load

engaging element is to be lowered, the circuit
may be traced as follows: from terminal 1782
through lead 202, winding of brake solenoid,
lead 237 winding 136° of the releasing means
136, lead 244, termmal 245, contact 246, terma-
nal 229 lead 230, termmal 231, contact 232,
termmal 218, lead 2172, termmal 217, brushes
of motor, termmal 216, lead 215, termmal 214,

contact 233 terminal 234 lead 235 lead 222
field cogls 993 and lead 224 to termmal 178. '

247 is a resistance arranged to be connected
in- shunt with the motor circuit when the
motor is operated to lower the boom 40 or the

load engaging member 55, to prevent accel-

eration in the speed of the motor shaft.
From the foregoing description it will be

seen-that 1 have provided a load handling

mechanism in which the load may be moved
or operated in any one of a plurahty of direc-
tionsin a rapid and simple manner, for exam-
ple, by a raising or lowering of the load en-
gaging member, and by a raising or lowering
of the boom ; such operations being effected bv
providing lockmg means for certain elemeuts
through which the pewer of the métor is
transmitted to driven means and causing a
release of one of such elements accordingly
as one movement of the load or another is de-

~sired. While I have shown an electrically op-

erated means for operatmg—that 18, releas-
ing—either clutch, it will be understood that
other types of release means may be employed.

. In my construction I am enabled to efiect

70
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105

110

135

the various operations of the load engaging

member and the boom from a single motor

and a unitary driving or power transmitfing

mechanism, which tends toward economy and
simplicity as well as compactness of the con-

struction. While I have shown the driven
means as directly connected to the driven ele-
ments of the power transmitting mechanism,
this is merely for the purpose of 1llustrat1ng

the preferred embodiment of the invention
as adapting 1t to a construction in which the
loading engaging member is controlled in its
vertical and to ping movements by flexible
menibers wound on and off the drums

130
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Tt will also be noted that the selector handle ,ﬁsail"cﬁl holding ‘means,. "afnd a selective mecha-
- and the controller actuated thereby are ar-

ranged tobe set at a neutral position, at which

time neither electro-magnet winding is ener-
‘gized, and that they must be moved in one di-
rection or the other to effect the operation (re-

lease) of the desired clutch elements. By this

arrangement I insure the de-energizing of one.

magnet winding prior to the energizing of the
other magnet winding, so that proper opera-

tions of the load engaging member and boom -

to handle the load as desired are effected in =
rapid and positive manner. |

Lo those skilled in the art to which my in-
vention relates many alterations in construc-

tion and widely differing embodiments and

applications of the invention will suggest
themselves without departing from the spirit
and scope thereof. The disclosures and the

description herein are purely illustrative and

are not intended to be in any sense limiting.
What Lelatimis: ' .
1." In apparatus of the class described, the
combination with a frame and a source of

power: supply thereon, of a motor, connec-

-t1ons between said motor and said source of
‘power supply, a plurality of mechanisms con-

nected 1n driving relation with said motor for

handling and positioning a load, separate

means between said frame and each of said
mechanisms for normally holding the latter
against movement, and means for releasing
each of said holding means, and means. for

selectively connecting either of said holding

means 1nto the connections between said mo-
tor and said source of power, whereby the lat-

. ter operates one of said holding means when

40

the motor is operated. ,1

2. In apparatus of the class described, the
combination with a frame and-a source of
power supply thereon, of a motor arranged
to be connected with said source of power
supply, a plurality of mechanisms connected
in driving relation with said motor for han-
dling and positioning a load, separate means
between said frame and each of said mecha-
nisms for normally holding the latter against
movement, and means for-selectively releas-
ing either of said holding means, the opera-

tion of said releasing means being dependent

- upon the supply of power to said motor, but

B o
i |

independent of its direction of rotation.
3. In apparatus of the class described, the

combination with a frame and a sotirce of

clectric power supply thereon, of an electric
motor arranged to be connected with said
source of power supply, a plurality of mecha-

~_ nisms connected in driving relation with said

060

~motor for handling and positioning a load,
separate means between said frame and each-

of said mechanisms for normally holding

the latter against movement, means for con-

necting said motor with said source of power

~supply to drive it in either direction, sepa-

rate magnetic means for releasing éach of

nism arranged to connect either of said mag-

“netic means in the motor circuit, whereby one

-

of said means is operated wlien the motor is

started. o~ o .
4. In apparatus of the class described, the

‘combination with a frame, of a source of elec-
tric power supply, an electric motor arranged
to be connected with said source of power sup-

75

ply, a plurality of mechanisms connected in

driving relation with said motor for handling

and positioning a load, means between said
frame and each of said mechanisms for nor-
mally holding the latter against movement,
and means for releasing either of said holding
means and connecting said motor to said
source of power supply, the last said means
comprising magnetic releasing devices for

each said holding means having leads for
-connection i the motor circuit, in series with
said motor, a selector for connecting any of

sald leads into the motor circuit and a cir-
cuit closer for said motor eircuit.

80

5. In apparatus of the class described, the -

combination- with a frame and -a source of
power supply, of a motor arranged to be con-
nected with said source of power supply, a

plurality of mechanisms connected in driv-

ing relation with said motor for handling
and positioning a load, means between said
frame and each of said mechanisms for nor-
mally holding the latter against movement,
means dependent upon the supply of power

to said motor for releasirig either of said hold-
‘1Ing means, and a selective means for effect-

g operation of one of said releasing means

when the motor is connected to said source of

power supply. =~ )
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6. In apparatus of the class described, the

- combination withaframeandasourceofpower

supply thereon, of a motor, connections be-

‘tweensaid motorandsaid source of power sup-

ply, a plurality of mechanisms connected in
driving relation with said motor for handling
and positioning a load, spring operated means
between said frame and each of said mecha-
nisms for normally holding the latter against
movement, means for connecting said motor
with said source of supply to drive it in eith-

er direction, releasing means for each o1 said
“holding means arranged to operate simulta-

neously with the completing of the connec-
tion between said motor and said source of
power supply, and means for selectively con-

necting either of said releasing means with

said connections between said motor and said
source of power supply. .

7. In apparatus of the class described, the
combination with a frame and a source of

electric:current supply thereon, of an electric
motor arranged to be connected with =said
source of sapply, a plurality of mechanisms

connected 1n driving relation with said mo-

tor for handling and positioning loads, means

between said frame and each of said mecha-

110
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~arranged to be connected with said source of-
~supply, a plurality of mechanisms connected

15

8

‘nisms arra,nged to normally hold the latter

against movement, magnetically operated
means for releasing each of said holding
means, and selective means for connecting

either of said magnetically operating means

in the circuit between said motor and said
source of supply,  whereby said releasing
means are actuated and the motor driven in
one direction. ) -
8. In apparatus of the class described, the
combination with a frame and a source of
electric current supply, of an electric motor

in driving relation with said motor for han-

- dling and positioning loads, means between

20

‘'said frame and each of said mechanisms ar-

ranged to normally hold the latter against

movement, magnetically operated means for
releasing each of saidrholding means, means.

for connecting said motor with said source ot

'-  supply, and means for selectively connecting

~ 1n seriesin

25

tion of one of said releasing means.

the circuit between said motor and
said source of supply either of said magneti-
cally operating releasing means, whereby the
connection of said motor with said source ot
supply will simultaneously effect the opera-

. 9. In apparatus of the class described, the

30

combination with a frame and a source. of
electric current supply, of an electric motor
‘arranged to be connected with said source of
-supply, a plurality of mechanisms connected
in" driving relation with said moter for

handling and positioning loads, means be-
tween said frame and each of said mecha-

- nisms arranged to normally hold the latter
- against movement, magnetically operated
" means for releasing each of said holding

40"

means, means for connecting said motor with
said source of supply to drive it in either
direction, and means for selectively connect-

 ing in series in the circuit between said motor

45

~and said source of supply either of said mag-
‘netically operating releasing means irrespec-

tive of the direction of rotation of sald motor,
whereby the connection of said motor with

 said source. of supply will simultaneously

. 60

. OB
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- effect the operation of one of said releasing

meals. '

. 10. Inapparatus of the class deﬁmbed, the

combination with a frame and a ééurce of

- power supply thereon, of a motor arranged to

be connected with said source of power sup-
ply, a differential mechanism having a main
oear connected in driving relation with said
motor, separate means connected respectively
in driving relation with the driven elements

of said mechanism for handling and position-

ing a load, devices between said frame and
each of said means for normally holding the
latter against-movement, means for connect-

ing said motor with said source of power

65

‘supply to drive it in either direction, means

for releasing either of said holding means,

nism for handling and

1,777,475

and selective means for connecting either of

said releasing means in the connecting means

between said motor and source oI power
supply. _ o S

- 11. In apparatus of the class described, the
combination with a frame, and a source of
electric power supply thereon, of a motor, a
circuit between said motor and said source
of power supply, a differential mechanism
having a main gear connected in driving rela-
tion with said motor, separate operating
means respectively ebnnected in driving rela-
tion with the driven elements of said mécha-

devices between said frame and each of said
operating means for normally holding the

70
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positioning a load, .

80

latter against movement, means for connect-
ing said motor with said source of power

.supply to drive it in either direction, means

for releasing each of said holding devices,

said releasing means being arranged to oper-
ate simultaneously with the completing of -

the circuit between said motor and sald source

of power supply, and selective means for con-
necting either of said releasing means in the
circuit in series with said motor. '

.90

12. In apparatus of the class described, the . "

combination with a frame and a source of
electric current supply, of an electric motor
arranged to be conngcted with said source of

supply, N . .
main gear connected withand driven by said

motor, separate operating means respectively

connected with the driven elements of said
mechanism for handling and positioning

loads, brake devices between said frame and

each of said operating means arranged to

hold the latter against movement, magneti-

cally operated means for releasing either of
said brake dévices, means for connecting said

i

‘a differential-mechanism having a .

100
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motor with said source of supply, and means

“for selectively connecting in series-in the. cir-
cuit between said motor and said source of

supply either of said magnetically operating
releasing means, whereby the connection of

‘said motor with said source of supply will
simultaneously effect the operation of one of

sald releasing means. -~

110

- .18. In apparatus of the class déscriﬁed,-the '-

combination with a frame and a source of

‘electric current supply, of an electric. motor
‘arranged:to be connected with said source of

supply,.-& differential mechanism having a

AT

115

main -gear connected with said motor, sepa-- .

‘rate operating means respectively connected

with the driven elements of said mechanism

-

120

for handling and positioning loads, devices
between said frame and each of said. operat- -

ing means arranged to hold the latter against

movement, magnetically operated means for
releasing either of said holding devices,

means for connecting said motor with said

source of supply to drive it in either diree-

tion, and means for selectively connecting in

}

series in'the circuit between said motor and 13¢p
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sald squrce of supply either of said magneti-
cally operating releasing means irrespective
of the direction of rotation of said motor,
whereby the connection of said motor with

sald source of supply will simultaneously

effect the operation of one of said releasing
means. | - |

14. In apparatus of the class describ,ed, the

. combination with a frame and a source of

10

electric current supply, of an electric motor
arranged to.be connected with said source of

supply, a differential mechanism having a

main gear connected to said motor, a pair of

~drums connected to the driven elements of

15

20

€2
>

35

“scribed my name.

sald differential mechanism, load handli_nﬁ
members, movable relative to said frame and
each other and each connected by a flexible

member with one of said drums, devices be-

tween said frame and each drum and ar-
ranged to hold the latter against movement,
magnetically operated means for releasing
each of said ho%ing devices, means for con-
necting sald motor with said source of supply,
and means for selectively connecting in series-
1n the circuit between said motor and said-

source of supply either of said magnetically

operating releasing means, whereby the con-

nection of said motor with said source of sup-

ply will simultaneously effect the operation
of one of said releasing means. . }
In testimony whereof, I have hereunto sub- _

"EDWARD H. REMDE.

i
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