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August 22, 1927, Serial No.
and this application August

20, 1928, Serial No. 300,930
5 Claims. (CL 254—32)

“This invention relates to g transfer carriage or
delly and jack adapted for advantageous use in
the handling and transporting of various articles
and materials. ‘Thus, while $he present embodi-
ment of the invention is especially designed for
use in apparatus adapted for handling and stor-
ing or parking automobiles it is also adapted for
the handling of lumber ag well as for other di-
verse purposes. The present application is a di-
vision of the copending application of Arthur G.
Henricks for Apparatus for handling and stor-
ing, filed August 22, 1927, Serial No. 214,617,

One of the principal objects of the present in-
vention resides in the provision of a dolly and
jack of this character in which the dolly or car-
riage is positively driven by means of a self-con-
tained electric motor drive and in which the jack
is positively raised and lowered in any position of
the dolly or carriage.

Another object of the present invention resides

in the provision of a novel form of jack or hoist
alternately raised and lowered upon continued
rotation of the electric motor driving the same
without the aid of a complicated system of re-
versing switches, reversing limit switches, or the
like. In other words, the electric motor for driv-
ing the hoist or jack normally runs in the same
direction, although, of course, it may be reversed
under abnorma! or fmergency conditions, butg
with the motor running in the same direction the
jack is alternately raised and lowered. 'This
prevents damage to the jack or hoist in the event
the motor should continue to run after the com-
pletion of a raising or lowering movement inas-
much as sustained running of the motor will only
result in alternate raising or lowering of the
jack or hoist.
- Another object of the present invention is to
provide a novel controlling means for the jaek
whereby the jack is automatically stopped at the
end of a raising or lowering movement.

Another important object is to provide a device
of this character and having these advantages
and capacities and which is of simple and durable
censtruction, reliable and effective in operation
and easy and comparatively inexpensive to man-
ufacture,

In carrying out the present invention a motor
driven frame or carriage is provided. On the
frame a number of lifting elements are supported
for up and down movement. Preferably, the lift-
ing elements are in the form of a pair of bars
vivotally connected to the upper ends of link
members or frames, the lower ends of which are
pivotally connected to crank shafts journaled

on the frame of the carriage. Means is.provided
for constraining the iift bars to up and down
movement, when the crank shafts are rotated and
this means may consist of fie hars pivotally con-
nected to the frame and to certain of the dink
members. -‘The crank shafts are rotated from an
electric motor through a suitable gearing,

The control system for the jack includes a
controller having two “on” positions and g limit
switch actuated by one of the crank shafts.
‘When the controller is turned to the “on” posi-
tion for actuating the jack motor to elevate the
lift bars the motor continues to run until the jack
bars are fully elevated, whereupon the limit
switch breaks the motor circuit, To lower the lift
bars the controller must be turned to its other

“on” positicn which causes the motor to run in-

the same direction to effect lowering of the lift
bars. A controller is also provided for the motor
which drives the Tunning gear of the carriage.
The controllers may be located at some point off
of the carriage, or if desired, they may be placed
on the carriage.

Other objects and advantages reside in cer-
tain novel features of the construction, arrange-
ment and combination of parts which will be
hereinafter more fully described and particularly
pointed cut in the appended claims, reference be-
ing had fo the accompanying drawings, forming a
part of this specification, and in which:

Figure 1is a fragmentary plan view showing a
transfer carriage or dolly and jack embodying the
bresent invention and associated with apparatus
for handling and storing vehicles;

Figure 2 is a view in longitudinal section taken
on line 2—2 of Figure 1;

Figure 3 is a view in transverse section taken
on line 3—3 of Pigure 1;

Figure 4 is a diagrammatic view of the elec-
tric controls for the motor circuit of the jack
motor; and

Figure 5 is a diagrammatic view in side eleva~
tion showing one way in which the electric cur-
rent may be conducted to the transfer carriage.

In the present embodiment of the invention the
transfer carriage or dolly and Jack is especially
designed and adapted for use with apparatus for
nandling and storing automobiles. Such appa-
ratus includes a fransfer platform or traveling
bridge i adapted to he alined with stalls or com-
partmonts 2. This apparatus for handling and
Storing automobiles forms no part of the present
nvention and iz fully shown, described and
claimed in the copending application of Arthur
G. Henricks for Apparatus for handling and stor-
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ing, filed August 22, 1927, Serial No. 214,617. ‘And
reference is made to this copending application
for a full disclosure of this handling and storing
apparatus.

As indicated, the present invention relates en-
tirely to the transfer carriage or dolly and jack,
one of which is provided on each transfer plat-
form or traveling bridge.

HEach transfer carriage or dolly consists of a
suitable frame 41 having axles 42 on which flanged
wheels 43 are mounted, the wheels 43 running on
the rails 36.. For driving the carriage back and
forth one of the axles 82 has a gear wheel ad
fixed thereto, the gear wheel 44 meshing with the
pinion 45 fixed to one end of the armature shaft
26 of an electric motor 47 (see Figure 1) suitably
supported on the frame A1 of the carriage.. The
other end of the armature shaft 46 has an elec~
tromagnetic brake 48 associated therewith and
this electromagnetic brake 48 is of conventional
construction, it being designed to be automatically

- released by an electromagnet when the motor 47 is

running and yet being ‘gutomatically set by a
spring when the electric motor 41 is stopped.
" Hach carriage has a jack or hoist arrangement

associateéd therewith and made up of a pair of

1ift bars 50 which may be constructed of metal
and covered with leather or othersuitablecushion-
ing material and which are pivotally mounted as
4t -39’ on the upper ends of link frames 54, the
jower ends- of the link frames 51 being pivotally
mounted on crank shafts 52 having trunnions 53

“journaled in bearings provided therefor in the

side members of the frame 81 (see Figures 2 and
3). Tie bars or tie links B5 are pivotally con-
_nected to the bars 58 and to the adjacent link
fraie 81 at the pivotal connections 56’ of these
parts, the tie bars also being pivotally mounted
“as at 56 on the adjacent end of the frame ai.
These tie bars constrain the lift bars to up and
down movement in a vertical plane.’

Tor the purpose of rotating the crank shafts 52

" to raise and lower the lift bars 58, one trunnion-
B3 of each crank shaft 52 has a worm wheel 57

fixed thereto, the worm wheels §7 meshing with

“worms 58 fixed on a worm shaft 9. The worm

.shaft 59 also has a worm wheel 60 fixed thereon
and meshing with a worm 6{ fixed on one end of
an armature shaft 62 of an electric motor 63
supported on frame &1 as shown in Figure 2. The
opposite end of the armature shaft 62 of the
motor ‘63 is equipped with an electromagnetic

- prake 64 similar to the electromagnetic brake 48.
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With this arrangement the motor 63 may be of
simple - type of electric- motor (such as a series
wound direct current motor) which, under normal
conditions, constantly turns in the same direc-
tion and yet effects alternate raising and lower-
ing. of the lift bars. ‘

" An important advantage of the jack construc-
tion resides in the fact that the motor, during
-the lifting ‘operation, may and does acquire con-
sidersable-torque before it is subjected to the load,
since during the first phases of the movement of
the erank shafts the vertical component of their
motion is slight and consequently their lift is
slight. Moreover; the lift bars do not engage the
automobile or other load until moved upwardly
slightly. These lift bars 89 are designed to en-
gage under the front axle of an automobile when
they are elevated and by virtue of such engage-
ment to lift the front end of the automobile to an
extent sufficient to interconnect it with the car-
riage and provide for its control by the carriage.
In other words, the weight of the automobile is

-arm 81 to engage a contact 88.
is de-energized a spring 88 pulls the arm 82 into 4!

2,058,080

taken partly by the bars 8 and partly by the
rear wheels of the automobile, the front wheels
being lifted up above the runways. :

The jack itself possesses inherent features of
safety in that even though the motor ‘or other
actuating means therefor run uncontrolled or
over a longer period than intended, the jack can-
not and will not become stuck or jammed or
otherwise injured but would merely raise and
lower slowly and smoothly. And the jack is not
capable of injuring its associated parts or the
articles with which it coacts even though the
jack be improperly operated. .

The armature of the electric motor 83, under
normal conditions, turns in the same direction to
effect alternate raising and lowering of the lift
bars 59. This motion of the armature shaft 62
is initiated under the manual control of the op-
erator, but the armature shaft is stopped auto-
matically at the end of a raising or lowering
movement.- - In order to provide for this operation
of the jack the motor circuit of the electric motor
63 has a contactor designated generally at 18, a
controller designated generally at Ti, and a limit
switch designated generally at 72 organized there-

- with, as shown in Figure 4.

As shown in Figures 1, 3; and 4, the limit switch
72 preferably comprises & mutilated slip ring as-

sembly made up of a hub 74, a full ring 75 and |

5 mutilated or half ring 76, the hub 74 being
mounted on and secured to an extension of one
of the trunnions 53 of one of the crank shafts 52
but being electrically insulated from its trunnion
53 by means of an insulating sleeve 71. The hub
14 and rings 75 and 18 are of conductive mate-
rial. Spring fingers 78 and T8 ave carried by a
pracket 79’ mounted on the frame of the car-
riage and bearing against the rings 15 and 16,
respectively. (see Figures 1 and 3). -

“The contactor 79 includes a contactor coil 80
and arms 8! and 82 rigidly connected to each
other and pivoted as at 84. The coil 88 when en-
ergized draws the arm 8¢ to it and causes the

engagement with a contact 87 and simultaneous-

ly disengages the arm &{ from the contact 85.
The controller 71 has two “on” positions in

either of which the motor 63 is, under normal

conditions, rotated in the. same direction. As -

shown, the controller has contacts 88, 89, 90, 94,
02, 83, 94, 85, and 96, and two sets of segments
designated at 91, 98, 99, 198, 181, 182, 183, and
97, 98/, 89’, 100’, 1017, 182’, and 163, respec-

tively, one set of segments being engaged with

the contactsin one “on” positicn of the controller
and the other set of segments being engaged with
the contacts in the other “on” position of the
controller. = .

A wire 194 which connects with the positive
pole of a knife switch J leads to the contact 28
of ‘the controller, this contact 8§ being electri-
cally connected with one end of the controller
resistance 108.
cally connected with the contacts 23 and 30, re-

.spectively, the wire 10§ leading to the contact

87 of the contactor 18, while the wire 187 leads
to-the contact 85 thereof. One terminal of the
contactor coil 80 -is connected by a wire {28 with

the contact 88 of the controller and the other T

terminal of this coil 88 connects by a wire 109
with the spring finger 79 of the limit switch 12,

-The arms 8! and 82 of the contactor 78 are con-

nected by a wire {10 to one contact 1 of a re-
versing switch designated generally at | {2. This

When the coil 80
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Ieversing switch {f2 has & companion contagt
113 for the contact fil and also has a set of
contacts 118 and 115 ang switch arms 118 ang
117 designeq to £ngage the contacts 114 ang {15
or the contacts {i{ ang 113, A cross wire i3
Lconnects the contacts 4! and 115 and a similar
wire 118 connects the contacts 113 and 114. The
arm 116 is connécteq by a wire 129 With a brush
121 of the armature 122 of the electric motor
63 and the arm 17 is similarly connected by a
wire 123 with a brush {24, The contact {14 con-
nects by a wiré {25 With the field 126. A coil
J21 of the electromagnetic brake §4 is connected
In series with th 126 and connects by 5
wire 12§ with g tommon return wire 129 which
leads back to the negative pole of the knife switch
J ‘which connects with the source 'of current.
The contact finger 78 of the mit switch 72 also
connects through a wire 18" with the’ commion
return wire 129. ’ S
" 'With the limit switch 72 bositioned as shown
in Figure 4, and the controller 74 turned to the
“on” position in which the segments 97, g3, 99,
aid 100 engage their respective contacts 83, 98, 62,
and 93, current flows from the source threugh the
‘wire 104 to the contact 85 and thence through
the resistance 105 to the contact 9% of the con-
trolier. From the contact 93, the cuirent passes
over to the segment 189 ang then flows through
wire 923, ‘connecting segments 109 with segment
99','th"1'*oug}’1's,égme‘nt §8, contact 82, wire 912 con-
necting contacts €2 and 9f, contact 81, wire 99>
connecting contacts 84 and 82, wire 108 to the
coil 80 of the contactor 19, through the coil 'to
the Wiré' 199, and thence to ‘the” contact finger
19 of thé limit switeh 12. The current flows
through'the halr ring’ 76, hub 14, and full ring
78 of the limii switch to the spring finger 18 and
basses from the spring finger 78 to the common
return wire 129, through which' it flows back to
the negative source of current. In this way the
coil ‘89 is energized and the arm 8{ is pulled into
engagement with the contact g5. Engagemeént
of contacts 8 and 8% completes the motor cir-
electric motor 63 with the Control in
the “on” position wherein the segments 97 ‘to
f63 are engaged with their Tespective contacis,
the current at this time” flowing through "the
following path. The current flows throtgh the
wire 164 to the contact 88, resistance 105 sngd
contact 93 of the controller and passes froin the
contact 82 to the segment i93, therice’ through
the wire 922, segment 93, and ‘contact 92, to the
wire 812, through the wire 91%, contact 81, and
wire 882, to the contact 88. Here the current
divides, part bassing on through the coil 89, as
breviously described, and part passing over to
the segment 97, ang down through the wire 87a
to the segment 82 which engages the contact 99
to permit the current to flow to this contast ‘and
on through the wire 187 to the contact 85 of
the contactor. The current then flows through
the arm 81 and wire {18 to the contact {14 of the
reversing switch. Léaving contact 111 the cur-
rent passes through the wire 118, contact 115, arm
111, wire 123, to the brush 124, thenge through
the armature of the motor and out through the
brush 121, wire 28, arm {18, contact (14, wire
25, to the field 128, The current traverses the
field 126 and then passes through the brake coil
121, and the wire 128 to the common return
wire 129. This starts up the motor and the mo-
tor continues to move until the half ring 15
moves out of engagement with the spring finger
19. Disengagement 6f the half ring 35 and

3

18 breaks the circuit through the
ereby de-energizing the coil and per-

Spring finger
coil 83" the

tor 63." This has, however, engaged the arm 82
with the contact £1 so that the motor circuit may
be completed to continue the rotation of the
armature in the same direction by turning the
confroller o its other “on” position wherein the
segments 97 to 183’ are engaged with their re-
‘spective contacts 88 0 86. With the controller
80 pqsitiqned and thfe arm 82 engaged with the
contact 81 the current flows through the wire
184 to the contact 96, resistance 165 and con-
tact 83 of the controller, and thence passes over
to the segment | 08, through a wire 1082, to the
segment 85’ and to the contact 91 engaged there-
with. " From the contact 81 the current passes
through wire 882 to the contact 88 and thence
over to the segment 97’ engaged therewith. A
wire 98a connects the segment 987 with the seg-
ment ‘98’ and the current flows through this
wire 882 to the Seement 98’ ang to the contact 89
engaged the;‘e,with. Leaving the contact 89 the
'cu,rrent basses through a wire 10§ to the contoct
87 of the contactor and thence through arm 82
and the wire (18 tg the contact {1f of the re-
versing switch, from whenee it flows through the
armature 122, field 126, brake coil 123, wire 128
and common return wire 128 as before, During
this operation the contactor coil 88 is not ener-
gized "as the circult through the coil is broken
through the Yimit' switch 12 since the spring
finger 79 does not engage the half ring 75. This
operation continues until the half ring 7§ again
Lomes into engagement with the spring finger
19'whereupo;.1ithe coil 89 is energized to disen-
gage the arm 82 from the contact 87 of the con-
tactor. This breaks the motor circuit for the
electric motor 63 but it engages the arm 8! with
the contact 85 80 that upon shifting the con-
troller 7{ to its other “on” position the motor
cireuit may he again made in the manner first
described. S

The limit switch 12 is designed to permit half
revolutions' of the crank shafts 52 each time the
controller is thrown to the proper “on” Pposition.
This permits alternate raising and lowering
Movement of the lift bars and while these rais.
ing" and lowering movements are started under
the manual control of the operator they are au-
tomatically terminated by the limit switch 72.
From the foregoing and from a consideration of
Figtre ¢, it will be understood that the controller
must he turned to its proper “on” position to
energize the Jack motor 3. For instance, if the
controller is turned to the “on” position wherein
thye"contac,ts’aa, 89, 81, and 92 engage the seg-
ments §71’, 88", 99’, and 129’ while the spring
finger 19 engages the half ring 76 the motor §3
will not be energizeg bécause to energize the
motor in this position of the controlier the motor
circuit must be completed in part through the
contact 87 and the arm 82. This cannot oceur
becatse the instant that the controller is turned
to the position just described the contactor coil
80 is energized and the arm 832 ig swung out of
engagement with the contact 87, Ag long as the
spring finger 19 engages the contact 76 the jack
otor may be energized only by turning the con-
troller to engage the contacts 88, 89, 22, and 93
with the segments 87, 98, 99, and {395, On the
other hand, when the limit switch 72 is so posi-
tioned that the spring finger 19 is disengaged
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from the half ring 76 then the contactor coil
80 cannot be energized and consequently the
circuit for the motor 63 can be completed only
by engaging the contacts 88, 89, 9{, and 93 with
the segments 97, 88, 99’, and 100’. The advan-
tage of this is that even if the operator inadver-
tently turns the controller to the wrong position
no damage will be incurred and no inappropriate
operation will be initiated. In the operation of
the jack the reversing switch is left in the posi-
tion shown in Figure 4 and it is not employed
except in an emergency, that is, when it is desir-~
able for one reason or another to interrupt the
the lift bars which
have been partially raised to descend or lower
before completing the upward ‘movement.

In handling automobiles these lift bars are
designed to engage under the front axle and if,

_ under unusual circumstances, the carriage is in-

correctly positioned with respect to the automo-
bile and the operator starts the elevation of the
1ift bars before he detects their improper posi-

* tioning, he can throw the controller to “off” posi-
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tion, throw the reversing switch 12, and then
lower the lift bars. It is not often that the
reversing switch will be employed, and in fact,
under many circumstances it can be omitted en-
tirely.

Tt is to be understood that the method of
wiring illustrated is shown for the purpose of
illustration only and various changes, additions,
and omissions are contemplated within the spirit
of the invention and the scope of the subjoined
claims.

The jack on the carriage is so constructed, or-
ganized, driven and controlled that successive
reverse manipulations of the controller T{ causes
operation of the electric motor 83 over such pe-
viod as to result in alternate raising and lowering
of the lift members of the jack.

Sections of the wires
rent for the motors 47 and 62 is transmitted are
embodied in cables 285 trained around rollers or
spools 289§ and wound on reels 287 and mounted
on the carriage and wound up by springs (not

shown) to tension the cables and yet permit them:

to reel out when the carriage moves off of the
traveling platform. However, it is to be under-
stood that any appropriate means may bhe pro-
vided for conducting current to the motors of
the ecarriage and for this purpose appropriate
contact shoes, mounted on the carriage and in-
corporated in the motor circuits, may be pro-

_ vided, the contact shoes coacting with electric

current supply rails parallelling the track or
tracks on which the carriage runs. In fact, any
suitable expedient may be resorted to and the
usual trolley and trolley wires are contemplated.

Although the traveling platform is always sub-
stantially alined with the selected stall or eleva-
tor it is difficult to obtain exact alinement in all
instances and for the purpose of obtaining a final
and substantially exact alinement between the
carriage and the selected stall ot elevator the
carriage ‘is provided with a set of guides 300.
Tach set of guides includes a pair of guide mem-
bers, each of which has a,-substantially straight
central portion 302, and outwardly inclined end
portions 3083, the end portions 303 providing out-
wardly -diverging wings. These guides are de-
signed to coact with vertical guide rollers: 304
provided on the traveling platform. It is to be
noted that the wheels which support the carriage
are relatively broad and are flanged at their inner
margins only. ‘When the carriage begins to move

through which the cur-.

2,053,080

off the platform one or the other of the wings
coact with the guide rollers 284 of the platform
to center the carriage on the platform. Then as
the carriage moves off of the platform its wheels
are positioned to engage the bent or curved ends
of the rails of the compartment or elevator. In
this way such final matching or final alinement
as is essential is insured. The flanged wheels 43
are designed to permif the action as will be
understood from Figure 1. .

When the invention is embodied in an appara-
tus for storing and handling vehicles, vehicles are
run into the receiving station which the ground
floor of the building provides and are loaded on
the elevators and carried to the floor on which
they are to be stored. On each floor there is a
traveling platform equipped with a carriage and
jack for transporting the gutomobiles to and from
the elevators and stalls. The traveling platform
is lined up with the elevator which brings the car
to the floor and when so lined up the carriage is
run off of the platform onto the elevator and
when properly positioned under the automobile
the jack of the carriage is elevated into engage-
ment with the front axle of the automobile. The
carriage is then run back onto the traveling plat-
form and in this way the automobile is taken from
the elevator onto the traveling platform. - With
the automobile properly positioned on the travel-
ing platform the platform is run down the aisle
until ‘it is alined with the selected stall where-
upon the carriage is run off into the stall to carry
the automobile thereinto. With the automobile
properly located in the stall the jack is lowered
and. the -carriage with the lowered jack is re-
turned onto the platform. These operations
being partly automatic may be carried out with a
great deal of expedition so. as to speed up the
handling of : the automobiles. The automatic
features while speeding up the operation in this
way also operate as safety features as herein-
above pointed out.

The invention claimed is: .

1. A jack comprising a lifting element, means
for. alternately raising and lowering said lifting
means, an electric motor operable in the same
rotational direction for driving said means, &
controller for said motor having two “on” posi-
tions, a contactor operatively associated with the

motor and controller and operable to permit flow 5

of current to the motor in one or the other-of the
“on” positions. of the controller, and a limit
switch operated in synchronism. with the lifting
element and coacting with the contactor to shut
off the current to the motor automatically at the
end of g lifting movement and also at the end of
2 lowering movement. .

9. A jack comprising a lifting. element, means
for alternately raising and lowering said lifting
element, an electric motor operable in the same
rotational direction for driving said means, & cir-
cuit for said motor, a contactor including con-
tacts incorporated in the motor circuit and arms
cooperable with the contacts, means for biasing
one of
other arm to disengage its contact, a contactor
coil operable when energized to reverse the posi-
tion of said arms, a circuit for the contactor coil,
3 1imit switch embodied in the contactor coil cir-
cuit, and a controller having two “on’ positions
and incorporated in the motor circuit and in the
contactor coil circuit.

3.'In a motor driven transfer carriage of the
character described, comprising spaced;, crank

the arms to engage its contact and the
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shafts rotatably mounted on said carriage, a pair
of spaced lifting bars positioned above the crank
shafts, link members pivotally connected to the
crank shafts and bivotally connected to the lift~
ing bars, means constraining the lifting bars to
raising and lowering movement, a motor mount-
ed on the transfer carriage and gearing between
the motor and the crank shafts for rotating the
same in one direction and thereby causing the
lifting bars to alternately raise and lower.

4. In a motor driven transfer carriage of the
character described, comprising a pair of longi-
tudinally extending and transversely spaced lift-
ing bars disposed substantially horizontally and
adjacent the top of the transfer carriage when in
the lowermost Dosition, crank shafts rotatably
mounted on the transfer carriage below and ad-
Jacent the end portions of the lifting bars, links
extending upwardly from the crank shafts and
pivotally connected thereto and to the lifting hars,
tie links between the frame and the lifting bars
for constraining the lifting bars to raising and
lowering movement, and means carried by the
carriage and connected to the crank shafts to
rotate the same in one direction thereby causing
the lifting bars to raise and lower,

5. In a motor driven transfer carriage of the
character described, comprising a pair of longi-
tudinally extending and transversely spaced lift-
ing bars disposed substantially horizontally and
adjacent the top of the transfer carriage when in 5
the lowermost position, crank shafts rotatably
mounted on the transfer carriage below and adja-
cent the end portions of the lifting bars, links
extending upwardly from the crank shafts and
bivotally connected thereto and to the lifting 10
bars, tie links between the frame and the lifting
bars for constraining the lifting bars to raising
and lowering movement, a motor mounted on the
carriage in between the crank shafts, a worm
shaft driven from the motor and extending lon- 15
gitudinally of the carriage, worms on said worm
shaft and worm wheels meshed with the worms
and fixed to the crank shafts.

FIRST WISCONSIN TRUST COMPANY, 20
Executor of the Estate of Arthur G. Henricks,
Deceased.
By W. I. BARTH,
Secretary.
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