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UNITED STATES

| 1,725,968
PATENT OFFICE.

EDWARD H. REMDE, OF CLEVELAND, OBro, ASSIGNOR TO THE BAKER-RAULANG
COMPANY, OF CLEVELAND, OHIO, A CORPORATION OF OHIO.

OPERATING MECHANISM AND CONTROL MEANS THEREFOR.

Original application filed December 10, 1923, Serial No. 679,605. Divided and this application filed

November 11, 1924,

This invention relates to an operating
mechanism and the control means therefor
whereby such mechanism may be utilized to
effect two or more operations.

This application is a division of my appli-
cation filed December 10, 1923, Serial Num-
ber 679,605. ’

One object of the invention is to construct
an Improved mechanism capable of perform-
ing two or more operations and a control
means therefor whereby either of said opera-
tions may be readily effective.

A further object of the invention is to com-
bine with a plurality of operating mecha-
nisms driven by a single motor or single
driven means a selecting or control means
whereby either of said mechanisms may be
actuated by such motor or driven means.

A further object of the invention is to

, combine with a plurality of operating mech-
anisms driven from a single motor, elec-
trically actuated means and a control means
therefor whereby the cutting in of the source
of current supply to said motor will actuate
either of said mechanisms as desired.

" Other objects of the invention will be ap-
parent to those skilled in the art to which
1y invention relates from the following de-
scription taken in conmnection with the ac-
companying ‘drawings, wherein _

Fig. 1 is a side elevation of a truck and a
load handling mechanism thereon which
mechanism is operated by an operating mech-
anism and a ‘control means therefor em-
bodying my invention. = ° :

Tig. 2is 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 1ts manner of use.

Fig. 3 is a perspective view of the crane or
boom, hoisting device, operating drums and
flexible connections from the drums to the
crane or hoom and hoisting device, respec-
tively, arranged to clearly illustrate the
weaving of the.connections to operate and
control the crane and hoisting device.

Tig. 4 is a fragmentary side elevation of
the motor and operating mechanism.

Fig. 5 is a top plan view of the parts
shown in Fig. 4.

Tig. 6 is a tront elevation of the operating
mechanism, cable drums and the holding and

Serial No. 749,141,

release means for the latter, parts being

broken away. 66
Fig. 7 is a section on the line 7—7 of Fig. 6.
Fig. 8 is a section on the line 8—8 of Fig. 7.
Fig. 9 is a section on the line 9—9 of Fig. 7.
Fig. 10 is a section on the line 10—10 of

Fig. 7. 60
Fig. 11 is a diagram showing the electric

circuits for the motor which drives the oper-

ating mechanism, the means which release the
drum holding means and the traction motor,
and the controllers or switch devices for 65
closing the circuits.

Fig. 12 is a fragmentary view to show the
motor brake and its operating spring.

In the drawings, 1 indicates a frame of any
desired shape and form, preferably construct- 70
ed from channel and angle bars suitably con-
nected by rivets or otherwise. In the illus-
trated form of construction the frame 1 com-
prises a main portion 1* on which the mecha-
nisms for raising and lowering loads and mov- 75
ing the load carrying member, to be later re-
ferred to, are supported, and a platform por-
tion 1b, on which loads may be placed; this
latter frame portion serving as a supple-
mental support for a load, especially where 80
it is necessary to transport the load to a dis-
tant point by the driving or operation of the
truck. Where the frame is constructed as
shown in the drawings, I preferably provide
a pair of relatively small trailing wheels 2 gg
below the platform portion 1° and a pair of
relatively large wheels 3 below the main
frame portion 1% :

4 indicates a motor, the shaft of which is -
connected by a suitable power transmitting go
mechanism 4’ with the axles of the wheels 3
to drive them in either direction. The power
‘transmitting mechanism 4 and its connec-
tion with the wheel axles and the connecting
mechanism 5 may be similar to correspond- g5
ing parts shown in Letters Patent No. 1,628,-
145 dated May 10, 1927. 5 indicates a mech-
anism of any desired construction interposed -
between the motor 4 and housing members
4> and the frame 1 for connecting them to- 100
gether. The mechanism 5 may be construct-
ed to permit of relative movements between
the motor and housing members  and the
frame 1 incident to the driving of the truck.

"6 indicates pairs of casing elements enclos- 105

ing springs 6* between the frame 1 and hous-
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ing members 4% each pair of casing elements
6 being formed with openings through which
extends a rod or bolt carrying nuts on its
outer end to prevent separation of the cas-
ing elements relative to each other beyond
certain limits. v

The outer ends of the housing members 42
are shaped to form'suitable knuckles 4* on
which the traction wheels 3 are pivoted for
steering purposes, the connection between the
wheels or the axles therefor and the power
transmitting mechanism 4’ being of such
character—universal joints for example—
that the wheels may be driven while being
steered. The axle for the trailing wheels is
also preferably provided with suitable
knuckles, which serve as pivotal supports for
the wheels 2, whereby they may be steered
and thereby enable the truck to be turned in
areas of relatively small dimensions. 9 in-
dicates steering connections between the
wheels 2 and wheels 8, whereby both pairs of
wheels may be simultaneously operated about
their pivots for steering purposes. The con-
nections 9 preferably comprise a tie rod 9*
between the wheels 3, a lever 10 fixed to the
hub of one of the wheels 3, a rod 10* connect-
ed to the lever 10® and one arm of a bell
crank 10 pivoted on the frame 1 and connect-
ing devices between the other arm of the bell
crank and the wheels 2.

11 indicates a support for an operative.
In the illustrated example, the support 11
comprises a plate or base adapted to serve
as a platform on which the operative stands
while operating the truck and the load sup-
porting and engaging members in the man-
ner to be later described. The platform 11 is
preferably pivoted to a rod 12, the opposite
ends of which are supported in suitable brack-
ets 13 secured to the lower end of a pair of
uprights 14. By pivoting the platform 11,
it may be swung upwardly—see dotted lines
in Fig. 1—when the truck is not in use. The
uprights 14 may comprise spaced angle bars
rigidly secured to certain of the longitudinal
or transverse sills of the frame 1 (see Fig. 2),
and extend upwardly to form a support for a
dash 15. The dash 15 preferably supports
certain of the controlling or operating ele-

_ments for t.he truck and the load supporting
. and engaging members and the handles or

&5

levers for operating these elements, this ar-
rangement permitting the operator to stand
within easy reach of all the handles or levers
by which the several operations of driving,
steering and handling the load and load carry-
ing member are effected. 16.indicates a foot
pedal associated with the platform 11, and
arranged to control the release and applica-
tion of a brake mechanism, indicated as an en-
tirety at ‘17. “The pedal 16 is preferably
mounted on the rod 12 so that it may readily
swing upwardly with the platform 11 for rea-
sons already set forth. '

1,725,968

The brake mechanism 17 is arranged fo
brake the movement of the truck or to hold it
against movement, its éperating elements be-
ing so arranged and connected to a suitable
spring that the latter normally acts to apply
the brake and to swing the pedal 16 upwardly,
as shown in Fig. 1. Accordingly, movement
of the pedal 16 downwardly, will release the
brake. As a result of this arrangement, the
truck is held against movement in either di-
rection at all times and can only be moved
upon the positive operation of the pedal 16.

23 indicates as an entirety a controller for
cutting in or closing the circuit to the motor
4 to operate it at different speeds and in oppo-
site directions, in a well known manner. The
controller is operated by a shaft 24 carrying
an arm 25, which is connected by a link 26 to
a lever 27. The lever 27 is pivoted on the
dash 15 to swing in vertical planes. 28 indi-
cates as an entirety a switch mechanism asso-
ciated with the controller 23 and brake mech-
anism 17, and automatically controlled by
the latter through a rod 28* to break the
cireuit to the controller or to the motor when
the brake is on (that is, the brake shoes
are operated by the spring already referred
to) and to close the circuit when the brake
is released (that is, the foot pedal is pushed

downwardly), the purpose being to prevent
. operation of the motor 4 by means of the

controller if the latter is moved from its

“oft” position in either direction when the

brake is in its applied position. By prefer-
ence, the switch mechanism is interconnected
with the controller by means of a link 28 to
prevent closing of the circuit in the event
the controller lever is in or is moved to an “on”
osition and attempt is made to release the
rake. .As this mechanism does not form
part of the present invention, further descrip-
tion thereof is thought to be unnecessary.

29 indicates a post or steering column ro-
tatably mounted in suitable bearings 292, 29°,
and connected by an arm 30 and link 81 with
the arm 10*. The upper end of the column
29 has connected to it a hand lever 32, by
means of which the column may be rotated
in opposite directions to effect steering of the
wheels 2, 8, through the connections 9 already
referred to.

33 indicates an axle or pivot member dis-
posed in vertical position on the main frame
portion 1* and extending upwardly therefrom
to form a vertical shaft for a frame 84. The
lower end of the shaft 83 is fitted into a sleeve
(not shown) fixed or seated between certain
of the longitudinal sills constituting the main
frame portion 1* and platform portion 1°,
these sills being arranged in spaced overlap-
ping relation for this purpose, as shown in
Fig. 1. The frame 84 comprises a base sec-
tion 34%, having cross bars forming a support
for a box containing a battery or batteries 36
and palrs of upright members 387, 38, con-
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nected by horizontal members 39. 89* indi-
cates plates disposed at the joints between the
horizontal members 39 and upright members
88 and connected in spaced relation by a cross
bar 39°, the purpose of which will be later
set forth. The pairs of upright members 37,
38, are arranged at points intermediate the
front and rear end of the base section 34" to
provide a support for a load supporting mem-
ber, such as a crane or boom 40, and space for
a motor 41, a power transmitting mechanism
49 and operating means 43, 44, which will
later be described. Suitable bearings are
provided for the frame 34 to swing on the
shaft 83. 47 indicates a gear fixed to the
frame 34 and serving as the element by means
of which it may be rotated in either direction
(see Fig. 2) by a suitable power means, one
element of which, as shown in Fig. 1, com-
prises a pinion meshing with the gear 47.

51 indicates a pair of plates vertically dis-
posed on the base 84* at opposite sides of and
slightly forward of the opening therein for
the shaft 33 and provided with hollow bosses
which form bearings for a pivot pin 52 on
which the crane or boom 40 1s pivotally sup-
ported. The plates 51 are formed with open-
ings aligned with the bearing openings in the
bosses through which the pivot pin extends.

The crane 40 preferably comprises a pair
of channel members 4C* arranged -in spaced
relation, but slightly converging toward thewr
upper ends. The upper portions of the meur-
bers 40* may be curved forwardly and down-
wardly. The channel members are secured
together in spaced relation by a plurality of
cross-pieces 40°, 40°, 40* and diagonal pleces
40¢, 40t. At a point remote from their free
ends, the members 402 are provided with up-
standing plates 53, the purpose of which will
later appear. The lower ends of the channel
bars 40* are provided with suitable knuckles
40% through which the pivot pin 52 extends,
the opposite ends of the pin being provided
with nuts 54 to prevent the pin from rmoving
endwise in the knuckles and bosses. The
crane 40 is raised and lowered about the pivot
pin 52 by any suitable means, but preferably
by means of a cable or other flexible connec-
tion 40’ connected to the operating means-43.

55 indicates as an entirety a member for
engaging a load, whereby the load may be
raised or lowered or otherwise handled. The
load engaging member may be of any desired
construction, such as a clam shell.bucket or a
platform, but for illustrative purposes I have

shiown such member as comprising a hook de- .

pending from a casing 56, which in turn is
supported or suspended from the free end
of the crane 40 by a cable or other flaxible 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 40,
57, respectively, wind and unwind, for swing-

3

ing the crane 40 about its pivotal support and
for raising or lowering the load engaging
member 55. The drums 58, 59, are rotated
independently of each other in either direc-
tion in the manner to be later set forth, to
swing the crane 40 and raise or lower the
member 55. The cable 40’ may be connected
at its inner end to the drum 58 in any desired
manner. From the drum 58, the cable 40
leads to and weaves through and around a
plurality of sets of sheaves 60, 61, 62, sup-
ported in suitable blocks 602, 612 62°, re-
spectively, as clearly shown in Fig. 3, the op-
posite or outer end of the cable being carried
down and preferably connected or anchored
to the block 61%. Each of the blocks 607, 622,
is preferably connected by a strap 63, sockets
64, 65, and a rope 66, to one of the plates 53
the latter being formed with an opening
through which a rod 68 extends to engage the
bifurcated ends of the sockets 65. The block
61> is preferably connected by similar de-
vices to the cross bar 39*—see Fig. 3.

The cable 57 is connected at its inner end
in any suitable manner to the drum 59. From
the drum 59, the cable 57 runs around a guide
sheave 69, supported on the adjacent upright
member 87, and then around a sheave 70
loosely mounted on the shaft 52 adjacent one
of the bosses 40x. From the sheave 70 the
cable 57 extends over a sheave 71, rotatably
mounted on a shaft 712, which is supported at
its opposite ends by the plates 53. From the
sheave 71 the cable weaves around a sheave
72 supported in the free end of the crane

40, then around a sheave 73 mounted in the-

casing 56, and then around a sheave 74 sup-
ported in the free end of the crane 40, the
outer end of the cable being carried down and
connected by a socket and loop to the shaft
of the sheave 73.

102" indicates 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 housings 103 are thickened to
form suitable seats for a pair of annular sup-
porting disks or members 104, and such walls
and members are formed with aligned open-
ings to receive cap screws 105 by means of
which the disks or members 104 are rigidly
secured to the end walls of the housing sec-
tion 102°. The supporting disks or members
104 are provided with integral extensions to
provide feet 106, each of which is secured to
an angle 107 carried by the adjacent upright
member 38. The feet 106 operate through the
disks or members 104 and the housing and
cradle casting 102 to support the motor 41 and
power transmitting mechanism 42 in fixed re-
lation upon the support 34 and in operative
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relationship to each other. The motor 41 is
fixed to the cradle 1022 by a plurality of screws
107’. 108 indiecates 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
the shaft qf the motor 41, The housing sec-
tion 108 is adapted to support a pair of spaced
bearings for the propeller shaft. Between
the pr opeller shaft bearings, the shaft is pro-
vided with a worm 110 which meshes with
and drives a gear 111 forming one of the
elements of the power txansmlttlng mecha-
nism 42.

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
commonly used for driving the wheels of au-
tomobiles. .Such mechanism may be similar
1n construction to the differential mechanism
4/ utilized in the truck construction herein
illustrated for driving the wheels 3 from the
motor 4. By the use of a differential mecha-
nism a single motor may be employed to op-
erate the operating means through the co-
operation of certain devices and means, to
be later described, for holding or releasing

“the driven elements of the differential mecha-

nism, whereby either drum will be rotated
In the llustrated form
of construction, the differential mechanism
comprises the main gear or worm gear 111,
already referred to, connected to a casing

112 having oppositely extending hubs 115,

The hubs 113 are mounted in suitable bear-
ings 114 seated in pillow blocks 115, carried
by the housing sections 102, 108, and secured
together in any well known manner. As
shown in Fig. 6, the hubs 113 are reduced to
form seats for the inner races of the bear-
ings 114. 1142, 114%, indicate ring nuts screw
threaded to the plllow blocks 115 and free
ends of the hubs, engaging the races of the
bearings to hold them in place. The cas-
ing 118 supports a plurality of stud shafts
116 on which loosely rotate bevel pinions
116%. The pinions 1162 mesh with bevel gears
117 to drive them. 118 indicates axle sec-
tions keyed at their inner ends to the hubs
of the bevel gears 117. At their outer ends
the axle sections 118 are keyed or otherwise
secured to the drums 58, 59, to rotate them,
preferably through the interposition of cap
plates 119, key ed upon the free ends of the
axle sections 118 and connected to the pe-
ripheral edges of the drums 58, 59, by cap
screws 120. 121 indicates sleeves surround-
ing the axle sections 118 and supported at
their inner ends in the openings extending
through the hubs 104¢ of the supporting disks
or members 104, the inner free ends of the
sleeves having ﬂanges which abut against

1,725,968

the inner end wall of the hubs 1042 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 pro-
vided with screw thréads 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 preferably 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 outer ends of
the hubs 104 of the disks or members 104 to
prevent movement of the drums endwise of
the sleeves 121. 123 indicates a dust sleeve
surrounding and loosely fitting each axle sec-
tion 118 and interposed between the adjacent
hub 118 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 adja-
cent hub 113 and its opposite end is flanged
at 123* to abut the flange of the sleeve 121.
124 indicates a coiled spring surrounding
each dust sleeve 123 and engaging the free
end of the adjacent hub 118 and the flange
123* and arranged to act on:the latter to

-maintain it.in close arrangement with the

flange of the sleeve 121.

195 indicates as an entir ety means for hold-
ing, locking or connecting each drum 58, §9,
to the adjacent disk or member 104 which,
being fixed to the frame 34 in the manner al-
ready described, serves to prevent rotation
of the drum by the power transmitting or dif-
ferential 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. Each said holding means 125 prefer-
ably comprises a brake, one element of which
is carried by the drum and the other element
of which is carried by the adjacent support-
ing disk or member 104. The movable ele-
ment of the brake may be carried 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.
The brake shown for illustrative purposes
is of the frictional type. The brake com-
prises a rim 126 extending laterally from and
surrounding the periphery of the drum flange
59° being preferably formed integrally there-
with. The inner surface of the rim 126 is of
conical shape to form a friction engaging
surface 128 with which the friction engaging
surface or wall 129 of the movable brake ele-
ment 130 engages. The brake element 130
is of annular shape so as to extend entirely
around the brake element 126. The brake
element 130 preferably comprises a pair of
rings 130%, 130°, connected together, prefer-
ably in face to face relation, by any suit-
able means, for example, rivets 131 (see Fig.
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8). The ring 130° is preferably formed from
bronze and carries at its outer peripheral
edge a flange portion which forms the wall
199 which engages the brake element 126;
the ring 130° is formed from soft irom, so
that it may serve as an armature to effect sep-
aration of the brake elements in the manner
to be later described. By forming the ring
1302 of bronze, that wallof the brake element
130 which engages and disengages the brake
element 126 will freely disengage the latter,
since the metal of which it is formed is non-
magnetic, and hence it will not stick to the
brake element 126 when the armature is acted
upon, as will later appear. 132 indicates a
set of openings formed in the brake element
130 and spaced fromi each other therearound
and arranged to receive supporting and guid-
ing pins 183 supported in openings 133*
formed in the supporting disks 104 The
openings 132 are of a size to permit the brake
element 130 to freely slide on the pins 133.
The openings 132 and pins 133 are prefer-
ably disposed in outer and inner annular
series, so that the brake releasing means, in-
dicated as an entirety at 184, may be disposed
substantially midway between the outer and
inner edges of the brake element 180. 135
indicates springs coiled around certain of
the pins 183 and disposed between the brake
element 130 and inner face of the disk or
member 104, The springs 135 normally
operate to move the brake element 130 later-
ally on the pins 133 into engagement with the

5 brake element 126, so that the drum to which

the rim is connected and the adjacent disk
or member 104 will be connected together,
the purpose of which is to hold or lock the
drum against rotation. )

Of the releasing means, 136 136, indicate
windings or coils carried by the disks or mem-
bers 104 and arranged, when energized to at-
tract the brake rings or armatures 130° and
through it to move the rings 130* away, or to
effect disengagement thereof, from the brake
elements 126.  As both releasing means are
similar in construction, but one thereof need
be described. As shown in the drawings, the

- coil 186" is preferably of ring shape and fits

50

o
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into an annular recess 137 formed in the 'face
of the supporting disk 104. 138 indicates
openings formed in the disk 104 and spaced
therearound to receive bolts 139, the heads
of which over-lie the coil 186* to hold it in
the recess 187. The inner face of the disk
104 is countersunk to receive the heads of the
bolts 189 and the recess 137 is formed deep
enough to receive the coil and permit the bolt
heads to engage its outer surface. The ar-

Tangement prevents the bolt heads from pro-

jecting beyond the inner face of the disk 104
and also prevents the armature from actually
contacting with the coil 1862, 140, 141, indi-
cate the ferminals of the ends of the coils,

each terminal being mounted in an insulating neutral position,

5
bushing 142 which in turn is mounted and
fixed in an opening 142’ formed in the disk
104. 'The terminals are connected to the bat-
teries 36 by leads in the manner tobe later de-
scribed. From the foregoing description it
will be understood that the brake elements are
normally engaged, through the action of the
springs 185, so that both drums 58, 59, are
normally locked or held against rotation in
either direction, since the brake elements 130
are connected to or carried by the frame 34,
being connected thereto through the sup-
porting disks 104, feet 106 and angles 107.
In carrying out my invention, I utilize suit-
able gearing, preferably of the type wherein
the power of its driving means may be trans-
mitted to one driven element of a pair of
driven elements when the other driven ele-
ment is locked or held against movement.
Accordingly, it will be seen that if the re-
leasing means 134 for one brake is operated
to disengage the elements thereof and the
motor 41 is set in motion, the power thereof
will be transmitted through the power trans-
mitting or differential mechanism 42 to ro-
tate the drum which has been released and
thus effect the winding of the rope 40" or 57
thereon or therefrom accordingly as the motor
is driven in one direction or-the other.

The circuits to the coils 186, 136> may be
closed by separate switch devices to energize
the coils independently and a separate cir-
cuit for the motor 41 closed by a suitable con-
troller ; but to simplify the construction of the
mechanism, as well as to simplify and increase
the speed of operation of the load supporting
and engaging devices, I so arrange the cir-
cuits for the coils 136 and 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 41 in either direction will
simultaneously effect the operation of either
releasing means and the unlocking of the
brake acted on thereby to permit operation
of the adjacent operating means 43 or 44.
As a result either drum 58, 59, may be ro-
tated in one direction or the other to swing
the crane 40 about its pivot pin 52 or to raise
or lower the load engaging device 55, as de-
sired. To carry out these operations, I pro-
vide (1) a lever 143, pivotally mounted on the
dash 15 and connected through an arm 144
and link 145 with a crank arm 146, which is
connected to the shaft of a controller indi-
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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 shaft of a switch device 152. The pur-
pose of the controller 147 is to supply current
to the motor 41 to drive it in either direction,
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such operation being dependent upon the

movement of the lever 143 to either side of its
as shown in Fig. 2. The

130




=3

10

15

20

25

30

35

40

45

&0

55

6

purpose of the switch device 152 is to seleet
or connect either one of the coils 136, 1367,
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 direc-
tion of movement of the lever.

The selector lever 148 is shown in a neutral
position in Fig. 2, that is, that position in
which neither coil 136, 1362, is connected in
the circuit of the motor and batteries, but
by movement of the lever to the right or left,
one of the coils may be connected in the
circuit as already described. This arrange-
ment insures the complete cutting out of one
coil and its de-energization before the other
coil can be connected to it. The operation of
the levers 143 and 148 and the controllers
147, 152, operated thereby, respectively, will
be more clearly understood from the dia-
grammatic view (Fig. 11), which will be
later described.

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 described; but
it will be understood that the holding means
and the motor may be operated in some other
manner without departing from the scope of
the invention. The motor 41 may be of any
desired construction. It preferably has as-
sociated with it a brake mechanism, indi-
cated as an entirety at 153, to stop the rota-
tion of its shaft and elements driven thereby
following the opening of the motor circuit.
Of the brake mechanism 153, 154 indicates a
brake wheel fixed to the motor shaft, which
is extended beyond the upper end of the
motor casing for this purpose. 155, 1552, in-
dicate 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 move-
ment’of the latter in one direction the levers
will operate to ¢lamp the shdes against the
brake wheel. The lever 157* is connected to
one arm 158 of a lever 159, which is mounted
upon a shaft 1592 suitably supported by the
motor casing. The arm 158* of the lever
159 is connected 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 position. To release the brake shoes,
the lever 159 is rocked about the pivot or
shaft 159* in the opposite direction, this
operation being preferably effected by a sole-.
noid 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 circuit to the motor as will
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later be set forth in connection with Fig. 11,
so that when the circuit is closed the solenoid
is energized and automatically effects the re-
lease of the brake shoes; likewise, upon the

opening of the motor circuit the solenoid
winding is de-energized and, thus permits -

the spring 160 to automatically 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 crane 40 is swung upwardly

or downwardly by winding the rope 40" on
or unwinding it from the drum 58 and the
support 34 1s swung or rotated about the
shaft 33 by the operation of a suitable motor
indicated at 76 in Fig. 11. The movement of
each of these elements is automatically
stopped when moved in either direction (ex-
cept in the downward movement of the load
engaging element 55) at a predetermined po-

sition by a mechanism which opens the circuit .

to the motor that operates such element. The
mechanisms for stopping the movements
just referred to may be similar in construc
tion, each being preferably similar in con-
struction to the mechanism 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 163 en-
closed in a casing 163’. The casing 163" is
fixed to a plate 1632, supported upon the hori-
zontal bars 39. The mechanisms for stop-
ping the movement of the crane or boom 40
comprises a switch means 165 enclosed in
casing 1657, preferably supported on the outer

“face of one of the upright members 37, a rod
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166 carrying a pair of spaced tappets 167 and .

pivotally connected to an arm mounted on the
lower end of the adjacent frame channel bar
40

and thus cause one of the tappets 167 to. en-
gage and move the arm 168, which in turn
will open the circuit’ and stop the motor 41.

The movement of the crane 40 about its =
fulcrum 52 will move the rod 166 endwise -

110

The mechanism for stopping the raising of-
the load engaging member or element 55 *
comprises a switch means 169 enclosed in a.

casing 169’ carried by the crane 40, a flexible
connection 170 connected at one end to the
arm 171 of the switch means and leading over
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sheaves on the shafts 712 and 722 and .con--

nected at its opposite end to a weight 174,
which is disposed in the path of movement

120

of the casing 56. The arm 171 is connected to- .~

operate the switch means to open the circuit.
The arm is moved in the other direction—
that direction which operates the switch

.a spring 175 which tends to swing the arm ..
.in one direction—that direction which will @~

1257

means to close the circuit—by the weight 174.

The weight 174 is of a size to overcome the
tension of the spring 175 and thus normally

maintains the switch means in the latter
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position. If the motor 41 is operated and the
drum 59 rotated to raise the load-engaging
member 55, the casing 56, upon approaching
its extreme upper position, will engage the
weight 174 and 1iff it, which operation will
release the tension on the rope or cable 170,

and thus permit the spring-175 to move the -

arm 171 and through it effect the opening of
the circuit through the switch means 169.
As a result, the motor 41 will be anutomati-
cally stopped.

Referring to Fig. 11: the traction motor
4 is connected with the terminals of the con-
troller 23 by leads constituting the circuits
176, 176", to control the direction of rotation
of the motor and leads 177, 1774, to the ter-
minals of terminal blocks 178, 178% and
through wires 179, 1792, with the opposite
sides of the batteries 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 178* by the lead
180’ to the terminal 181 of the switch means
163; if the frame 34 is to be rotated to the
right, the circuit is through the lead 182 to
terminal 183, across contact 184 to terminal
185, lead 186, winding of brake solenoid, lead
187 to brush 188, from brush 189 to lead 190,
terminal 191, contact 192, terminal 193, lead
198/, terminal 194, field coil 195, terminal 196
and lead 197 to terminal 178. If the frame
34 is to be rotated to the left as shown in
Fig. 2, the circuit is traced as follows: termi-
nal 1782, lead 1807, terminal 181, lead 198, ter-
minal 199, contact 200, terminal 191, lead 190,
brush 189, brush 188, lead 187, winding of
brake solenoid, lead 186, terminal 185, con-
tact 201, terminal 193, lead 193/, terminal
194, field coil 195, terminal 196 and lead 197

to terminal 178.

If the crane 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
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release the brake 130 which holds the drum
58, is traced as follows: from terminal 1782
through lead 202, winding of brale solenoid,
lead 208, winding of magnet 136 adjacent the
drum 58 (see Fig. 6), lead 204, terminal 205
of switch means 165, terminal 206, lead 207,
contact 208, contact 209, terminal 210 of the
selector switch 152, lead 211, terminal 212 of
the controller 147, contact 213, terminal 214,
lead 215, terminal 216, motor brushes, ter-
minal 217, lead 217%, terminal 218, contact
219, terminal 220, leads 221, 222, field coils
928 and lead 224 to terminal 178; if the crane
40 is to be lowered, the circuit is as follows:
from terminal 178? through lead 202, wind-
ing of the brake solenoid, lead 203, winding
of magnet 136, lead 204, terminal 205 of
switch means 165, terminal 225, lead 226, ter-
minal 227 of the selector switch 152, contact

7

998, terminal 229, lead 230, terminal 231 of
the controller 147, contact 232, terminal 218,
lead 217%, terminal 217, motor brushes, ter-
minal 216, lead 215, terminal 214, contact 233,
terminal 284, lead 235, lead 222, field coils 223
and lead 224 to terminal 178,

If the load engaging element 55 is to be
raised, the circuit may be traced as follows:
from the terminal 178, through lead 202,
winding of the brake solenoid, lead 237, wind-

-ing of electro-magnet 136% lead 238, terminal

939 of switch means 169, terminal’ 240, lead
941, terminal 242, contact 243, terminal 210,
lead 211, terminal 212, contact 213, terminal
214, lead 215, terminal 216, brushes of motor
41, terminal 217, lead 217%, terminal 218, con-
tact 219, terminal 220, leads 221, 222, field
coils 223 of motor and lead 224 to terminal 178.
If the load engaging element is to be low-
ered, the circuit may be traced as follows:
from terminal 178¢ through lead 202, winding
of brake solenoid, lead 237, winding of elec-
tro-magnet 1362, lead 244, terminal 245, con-
tact 246, terminal 229, lead 230, terminal 231,
contact 232, terminal 218,.lead 2172, terminal
217, brushes of motor, terminal 216, lead 215,
terminal 214, contact 233, terminal 234, lead
235, lead 2929, field coils 228 and lead 224 to
terminal 178.

947 is a resistance arranged to be connect-

‘ed in shunt with the motor circuit when the

motor is operated to lower the crane 40 or the
load engaging member 55, to prevent acceler-
ation in the speed of the motor shaft.

Trom the foregoing description it will be
seen that I have provided a load handling
mechanism in which the load may be moved
or operated in anyone of a plurality of direc-
tions in a rapid and simple manner, for ex-
ample, by a raising or lowering of. the load
engaging member, and by a raising or low-
ering of the crane; such operations being ef-
fected by providing locking means for certain
elements throngh which the power of the mo-
tor is transmitted to driven means and caus-
ing a release of one of such elements accord-
ingly as one movement of the load or another
is desired. While I have shown an electri-
cally operated means for operating—that is,
releasing—either brake, it will be understood
that other types of brake means may be em-
ploved.
~ In my construction I am enabled to effect
the various operations of the load engaging
member and the crane from a single motor
and a unitary driving or power transmitting
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 illustrating
the preferred embodiment of the invention as
adapting it to a construction in which the
loading engaging member is controlled in its
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vertical and topping movements by flexible
members wound on and off drums.

It will also be noted that the selector handle
and the controller actuated thereby are ar-
ranged to be set at a neutral position, at which
time neither electro-magnet winding is ener-
gized, and that they must be moved in one
direction or the other to effect the operation
(release) of the desirved clutch elements. By
this arrangement I insure the de-energizing
of one magnet winding prior to the energiz-
ing of the other magnet winding, so that
proper operations of the load engaging mem-
ber and crane to handle the load as desired
are effected in a rapid and positive manner,

It will also be noted from the foregoing
deseription that in my construction I provide
a mechanism wherein separate operations
may be effected from a single motor or a driv-
ing means connected therewith and associate
with such mechanism and motor a selecting
means which permiit either operation to be
carried out upon the driving of the motor.
While I have disclosed a mechanism wherein
two separate operations may be effected, as
desired, it will be apparent that this mech-
anism can be developed to provide for a
larger number of operations so that the select-
ing means can operate to effect one of any

number of operations upon the operation of:

the motor or its driven means.

To 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 therecf. The disclosures and the
description herein are purely illustrative and
are not intended to be in any sense limiting.

What I claim is:

1. In apparatus of the class described, the
combination of a motor, a controller for oper-
ating the motor in either direction, a plural-
ity of electrically actuated elements, and se-

“lector means for connecting either of said ele-

ments in series with said motor whereby said
motor and one of said elements are operated
when said controller is moved in one direc-
tion.

2. In apparatus-of the class described, the
combination of a motor, a controller for oper-
ating the motor in either direction, a plural-
ity of devices arranged to be driven by said
motor, electrically actuated elements control-
ling the operation of said devices, and selector
means for connecting either of said electri-
cally actuated elements in series with said
motor, whereby said motor and one of said
elements are actuated when said controller is
moved in one direction to effect a driving of
one of said devices.

8. In apparatus of the class described, the
combination of a motor and a circuit there-
for, a pair of devices to be driven by said
motor, a controller for said motor, a plurality
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of eléc_trically actuated elements, selector
means for connecting either of said elements

in series with said motor to control the driv-

ing of one of said devices, and a switch in
sald circuit arranged to open the circuit when
either one of said devices is driven beyond a
predetermined position. ’ '

4. In apparatus of the class described, the
combination of a motor, a circuit for said
motor, a pair of devices arranged to be driven
by said motor, a controller for operating
said motor, a pair of electrically actuated ele-
nients,; selector means for connecting either
of said elements in series with said motor to
control the driving of one of said devices, and
a pair of switches in said circuit each ar-
ranged. to be actuated by one of said devices
to open the circuit when it is driven beyond
a predetermined position.

5. In apparatus of the class described, the
combination with a support, of a motor, a cir-
cuit for said motor, a pair of devices each con-
nected to said motor and said support, a con-
troller for connecting the said motor in said
circuit, a pair of electrically actuated ele-
ments arranged to disconnect said devices
from said support, and a selector means for
connecting either of said elements in series

-with said motor to effect the release of one of

said devices and its operation by said motor.

6. In apparatus of the class described, the
combination with a support, of a motor, a
circuit for said motor, a pair of devices, means
for connecting each of said devices to said
motor and to said support, a controller for
connecting said motor in said circuit, a pair
of electro-magnets arranged to disconnect
said devices from said support, and a selector
means for connecting the winding of either
of said electro-magnets in series with said
motor to effect the release of one of said de-
vices and its operation by said motor.

7. In apparatus of the class described, the
combination with a support, of a motor, a cir-
cuit for said motor, a pair of devices, means
for connecting each of said devices to said
motor and to said support, a controller for
connecting said motor in said circuit, a pair
of electro-magnets arranged to disconnect
said devices from said support, and a selector
means for connecting the winding of either
of said electro-magnets in series with said
motor to effect the release of one of said de-
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vices and its operation by said motor, said se-

lector means including a member movable
from a neutral position to an “on” position
for connecting either winding in said circuit.

8. In apparatus of the class described, the
combination with a support, of a motor, a
controller for operating said motor, a plu-
rality of devices operatively connected with
said motor, electro-magnetic means arranged
to be connected in series with said motor and
arranged between each of said devices and
said support, one element of each said electro-
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magnetic means operating to connect the ad-
jacent device with said support, and selector
means for connecting either of said electro-
magnetic means in the motor circuit.

9. In apparatus of the class described, the
combination with a support, of a motor, a
controller for operating said motor, 2 plu-
rality of devices operatively connected with
said motor, means normally tending to con-
nect each of said devices to said support, elec-
tro-magnetic mechanisms arranged to be con-
nected in series with said motor, one element
of each of said electro-magnetic mechanisms
being connected with the connecting means
between the adjacent device and said support,
whereby said connection is broken when the
controller is operated, and selector means for
connecting either of said electro-magnetic
mechanisms in the motor circuit.

10. In apparatus of the class described, the
combination with a support, of a motor, a con-
troller for operating said motor, a plurality
of devices operatively connected with said
motor, means normally tending to connect
each of said devices to said support, electro-
magnetic mechanisms arranged 'to be con-
nected in series with said motor, one element
of each of said electro-magnetic mechanisms

9

being connected with the connectipg means
between the adjacent device and said support,
whereby said connection is broken when the
controller is operated, selector means for con-
necting either of said electro-magnetic mech-
anisms in the motor circuit, and means for
automatically stopping the motor when the
operated device operates to a predetermined
position. '

'11. In apparatus of the class described, the
combination with a support, of a motor, a cir-
cuit for said motor, a pair of devices, each ar-
ranged to be operated in opposite directions
by said motor, means for connecting each of
said devices to said motor and to said support,

a controller for connecting said motor in said

circuit, a pair of electro-magnets arranged to
disconnect said devices from said support,
and a selector means for connecting the wind-
ing of either of said electro-magnets in series
with said motor to effect the release of one of
said devices and its operation by said motor,
irrespective of the direction of operation of
said device.

Tn testimony whereof, I have hereunto sub-
scribed my name.

EDWARD H. REMDE.
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