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Henry Harnischfeger, Milwaukee, Wis., assignor -
to Harnischfeger Corporation, Mllwa.ukee, Wis.,
a corporation of Wisconsin

Applxcatlon December 31 1927, Serial No. 243,812
6 Claims. (Cl. 214—16.1)

This invention relates to an appa.ratus for stor-
ing and handling vehicles such as automobiles or
the like, and is especially designed for embodi-~
ment in a building devoted to the. storage of motor

5 vehicles.
One object of the present inventlon is to pro-

vide an apparatus of this character which is.

especially designed and adapted for use in build-
ings of relatively great height and which in such

10  buildings effects the expeditious handling of the

) vehicles with a minimum of mechanical equip-
ment thereby reducing the original cost of the
apparatus and also reducing the cost of main-

) taining and operating the same.

15 Another object of the present- invention is to
provide an apparatus-of this character which
mechanically handles and stores the vehicles with
promptness and despatch, ‘without possibility of
confusion or liability of damage to the vehicle or

20 to the apparatus and in such manner as to eco-
ndmically and completely utilize the floor cpace
of the building to best advantage.

In carrying out the present. invention, a garage
Dbuilding is provided having a plurality of floors

o5 with storage compartments on the several floors,
the storage compartments being vertically alined
and located on the opposite sides of an elevator
well in the building, the arrangement consisting

essentially of -tiers of storage compartments:
39 flanking an elevator well, A plurality or a row.

of tiers are arranged on each side of the elevator
well, the elevator well being elongated and ex-
tending substantially for the full length of the
building or at least for the full length of the rows
35 of tiers of storage compartments. A number. of
elevators are provided in the well and each eleva-

tor has a plurality, usually three, transfer car-
riages or dollies or other suitable transferring de-
vices thereon. The elevators and also the storage

40 compartments may have run-ways for receiving
the wheels of the vehicles handled. Each storage
compartment may be designed to receive one, two,

or more vehicles in end to end relation. The

. transfer carriage shown is motor driven and runs
43 .on rails on the elevator and on rails in the storage

compartments, Each transfer carriage has a-

jack or hoist associated therewith which may be
raised to engage under one end of an automobile,
-usually under the front axle, to raise such end of
50 the automobile and to propel it on its other end.
With this construction the automobiles are run
into a receiving station on the ground floor of the
building, the transfer carriage moves out under
the automobile and has its jack engaged with the
55 same and then the transfer carriage runs back

onto the elevator and carries the automobile with
it. Three automobiles may be loaded on each

elevator in this manner, The elevator then rises -

to the floor or level of the storage compartments
into which the automobiles are to be placed and
the transfer carriages are then run off of the ele-
vator and into the storage compartments, the
jacks of the transfer carriage are then lowered to
deposit the automobiles in the storage compart-
ments whereupon the transfer carriages are run
back onto the elevator. In delivering any auto-
mobile the operation is reversed, that is, the
transfer carriages are run ‘off of the elevator, and

-into the storage compartments under the automo-

bile to be delivered, have their jacks engaged with

_.the automobiles and then are run back onto the
elevator pulling or propelling the automobiles

with them. At the ground level the transfer car-
riages carry the automobiles off of the elevator;
have their jacks lowered and are then run back
onto the elevator.

The transfer carriages are motor driven and
novel controls are provided therefor which pre-
vent the transfer carriages from being moved off
of the elevator unless the elevator is alined with
a floor or level of storage compartments. For this
purpose a contactor is incorporated in the circuit
for the motor driving each carriage and in series
with the coils of all of the contactors is a switch
mounted on the elevator, biased to open position
and closed by cams at the floor levels in the ele~
vator well. ' In others words, the switch is closed
and the contactor coils may be engaged only when
the elevator is alined with a floor or storage com-
partment.

Limit switches are incorporated in the motor
circuits of the transfer carriages for automatically
shutting off the motors driving the carriages when
the transfer carriage is returned to proper posi-
tion on the elevated platform. Push button

'switches are provided for short circuiting the limit

switches when the carriages are to be run off of
the platform.

Anocther safety feature is incorporated in the
controls which consists in preventing movement
of the elevator unless the transfer carriages are
properly centered thereon. This is accomplished
by incorporating a contactor in the elevator con-
trol circuit and placing in series with the coil of
the contactor limit switches biased to open posi-
tion and closed only when the transfer carriages
are in proper position on the elevated platform.

Other objects and advantages reside in certain
novel features of the construction, arrangement
and combination of parts which will be herein-
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after more fully described and particularly
pointed out in the appended claims, reference
‘being had to the accompanying drawings form-
ing a part of this specification, and in which:
Figure .1 is a fragmentary plan view showing

& portion of the garage bullding embodying the

present invention; :
Figure 2 is a fragmentary view thereof taken in
transverse section on line 2—2 of Figure 1;

Figure 3 is a similar view in longitudinal sec-.

tion taken on line 3—3 of Figure 1;
' Figure 4® is a portion of a diagram of the cir-
cults involved in the control of the three transfer
carriages of each elevator; and = . -
Figure 4 is the other portion of the diasgram.
Referring to the drawings, the numeral i desig-
nates a garage building of any suitable construc-
tion and having any suitable number of floors or
levels. Each floor of the building has rows
of storage compartments 2 on the opposite sides
of an elongated elevator well 3. The stor-
age compartments of one floor are alined ver-
tically with the storage -compartments of the
floors above and below so that the arrangemenc
presents horizontal rows of vertical tiers of stor-
age compartments flanking the elongated elevator
well. In other words, a plurality of tiers of stor-

. age compartments are provided on each side of

30
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the elevator well and are arranged parallel there-
to. A plurality of elevators designated generally
at 4 are arranged in the elevator well and travel
from the ground level to the highest floor or
story of the building, so that any elevator may be
alined with the storage compartments opposite
the same on any floor or level.

On each elevator a number, usually three,
transfer carriages or dollies or other transferring
devices, designated generally at 5, are provided.
As shown, each transfer carriage 5 includes a
suitable frame 6 mounted on wheels 1, at least
certain of the wheels T being driven by suitable
gearing from an electric motor 47. The wheels 7

of each transfer carriage run on rails 8, provided --

on the elevator, and also on rails 19, provided in
the storage compartments. A jack or hoist desig-
nated at 1! is provided on each transfer car-

' riage and is raised -and lowered under the con-

85

trol of an electric motor 63. When the jack i1 is

lowered the carriage may be run under an auto-
mobile to position the jack under the front axle -

thereof and then when the jack is raised it en=-
gages under the front axle and lifts the front
end of the automobile. The rear wheels of the
automebile run on the run-ways or tracks {3 pro-
vided on the elevator and in similar run-ways (4
provided in the storage compartments. Of course,

" in lieu of engaging the jack with the front axle

.80

65
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it may be engaged with the rear axle or with any .
'other appropriate part of the automobile. ‘But

in any event, the jack serves to lift one end of the
automobile and to enable the carriage to propel
the automobile on the wheels at its other end.

The transfer carriage 5, its jack f{ and the
control for the electric motor 63 of the jack are
identical with the transfer carriage and jack
shown and fully described and claimed in the co-
pending application of Arthur G. Henricks for
Apparatus for handling and storing, filed August
22, 1927, Serial No. 214,617, to which reference is
made for a detail disclosure of the construc-
tion, operation and control of the transfer car-
riage and jack.

The armature of each electric motor 63, under
normal eonditions, turns in the same direction to
effect alternate raising and lowering of the jack

‘Figures 4* and 4b, -

2,028,391

{1. This motion of the armature of the motor

63 is initiated under the manual control of the
operator, 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 mo-
tor 63 of each transfer carriage has a contactor
designated generally at 10, a controller designated

generally at 12 organized therewith, as shown in
As these parts are identical
with an organized and operated in exactly the
same manner as theé corresponding parts in the
co-pending application of Arthur G. Henricks,
Serial No. 214,617, they will not be further de-
seribed here.

The control of the carriage motors 47 is also
identical with that shown in said co-pending ap-
plication except that there are as many control
systems as there are motors 41 and that the
cireuits including the coils 182 of the contactors

[+

- generally at T, and a Umit switch designated

10
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166 controlling the motor circuits have a com-.-

mon path or portion extending through an ele-

vator alinement controlled switch 100 connected

in series relation with the coils 192 of the con-

tactors as hereinafter more fully described. The-

switch (08 is mounted on the elevator and biased
to open position to prevent any contactor coil {82

from being energized at any time except when |

the elevator is leveled with the floor, at which
time one of a number of cams 10{ in the elevator

30

well closes the switch 100.  Moreover, the control -

circuits for the carriage motors 41 are inter-.

locked with the elevator control circuit so¢ that
the elevator may not be moved up or down un-
less all the transfer carriages on the elevator are
properly positioned thereon. . This interlock is
effected by incorporating a contactor (10 in the
elevator control circuit and placing the coil
of the contactor in series with carriage controlléd
limit switches 120. There is one such limit switch
120 for each carriage and the switches are biased

to open position but are closed by cams 124, on-

the elevator when the carriages are properly po-
sitioned on the elevator. :

When the elevator is alined with the storage
compartments at any floor level the carriage or
dolly may be run off of the elevator and into the
sStorage compartment to deposit the car there-

As in the co-pending application referred to

. above, the motor circuit for each carriage motor

40
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has a controller designated generally at 165, a -

contactor designated generally at 166, a limit
switch designated generally at 167, and means for
short-circuiting the limit switches when desir-~
able and consisting of push button switches 216
controlling: a. shunt path around "the limit
switches 167. While individual limit switches

-167 are provided for each carriage motor 41, there

is but one elevator alinement controlled switch
100 which is connected in series with the coils of

60

all three contactors, this switch 100 including a

fixed contact 102 and a movable contact {03, the
movable contact 83 being biased to open posi-
tion out of engagement with the contact 102 by
means of & spring 104 or other equivalent means
but having a roller {05 adapted to engage the cam
{01 at each floor level in the elevator well so
that the contacts 102 and 103 will be engaged and
the switch closed when the elevator is alined with
any floor. The contact 102 connects by & wire 141
to the positive side of the power line while the
contact 103 connects by a wire (42 and branches
{43 with one end of each of the coils 192. In prac-

70
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'209 and also a contact 212.
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tice, a simphﬂed fuse arrangement makes it de~
sirable to have the positive pole 204’ of a knife
switch 2052 connected to one end of the wire 141,
but of course, this is not essential and this -wire
121 might be connected to the positive pole 204 of
any of the knife switches 205. The other termi-
nal of each coil 192 is connected by a wire 208

with a contact 208 of an overload relay designated -

at 210. A bridging contact member 2¢1 is in-
corporated in this relay and engages the contact
! A wire 213 leads from
the contact 212 to the contact 203 of the limit
switch 167, The other contact 202 of the limit

switch 167 connects by a wire 215 with the com-

mon return wire 129.

Each controller 165 (as in the other apphcatlon
referred to) has two “On” positions, one for caus-
ing rotation of the armature ‘of the motor 45 in
one direction, and the other for causing the re-
verse rotation of the motor, thereby rroviding
for the movements of the carriage onto and off
of the elevator platform. To this end each con-

" troller has a set of contacts designated generally

at 1718, 171, 172, 173, 174, 175, 176, 117, 1718, 1782
and 1719, and two sets of segments cooperable
with the contacts, one set of segments being des-
ignated generally at 180, 181, 182, 183, 184, 185,
186, 187, 188, and 188, and the other set of seg-
ments being designated at 180’, 181’, 182, 183’,
184’, 185’, 186’, 187, 188’ and (89’. The con-

- troller resistance is designated at 190 and a re-

]

St
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sistance of the conventional armature shunt at

Each contactor 166 (as in the other application
referred to) is of conventional construction and

‘has a contactor coil 192 and an arm {93 influ-

enced by the coil and engageable with a contact
194 when pulled over by the coil against the action
of -its spring 195. Of course, in lieu of a spring
the contactor arm may be biased to open posi-
tion by the action of gravity.

Each limit,switch 167 (as in the other applica- .

tion referred to) comprises a lever 196 fulcrumed

as.at 197 on the carriage and having a roller 198
at one end of the lever engageable with a cam *

199 mounted at a suitable point on the élevator

platform. A spring 201 is associated with this le- -

ver 196 and tends to cause a contact 202 carried
by the lever to engage a contact 203 mounted on
the carriage. When the rollers 198 engage their
cooperable cams 199, the levers 196 are rocked
to disengage the contacts 202 and 203,

Each positive pole 204 of the three knife
switches 205 connecting with the power lines or
source of current has a wire 206 connected there-
with and leading to the contact 194 of the con-
tactor. The arm 193 of each contactor 166 con-
nects by a wire 222 with one end of the coil 223
of the overload relay. From the opposite end
of the coil 223 a wire 224 leads to the contact 1T
of the associated controller 165. ‘

The size of the diagram necessitated the plac-
ing of the same on two sheets and on reading the
diagram it is suggested that Figure 4> be placed
above Figure 4P with the cables-C!, C2?, C3, C4, C*
and C6 alined. It is also to be understood in con<
sidering the description of the circuits that the
cables C!, C3 and C5 contain portions of the wires

213 and that the cables C2, C4and C¢ contain por-
To

tions of the wires 128, 225, 230 and 231.
facilitate reading of the diagram, the numerals
129, 213, 225, 230 and 231 have been applied not
only to different portions of the wires but to the

" points where the wires enter and leave the cables

and associated parts.

-of the controller 165..

Figure 42 shows the limit switches 167 in the
position which they assume when the carriages
are traveling or moving on 'the elevator platform
or in a storage compartment. As explained,
when the carriages move to their proper position
on the elevator the cams coact with the rollers

3

(2]

198 of the levers to rock the levers 196 and dis-~

engage the contacts 202 and 203. Thus, in order
to cause any carriage to move from iis proper
position on the elevator platform it is necessary
to short circuit the limit switch 167 associated
therewith in order to energize the contactor coil
192 of the carriage motor circuit and it is for this
purpose that the push button switches designated
generally at 216 (see Figure 4b) are provided.
Each switch 216 comprises a push button 211
for bridging contacts 218 and 219 which connect
by wires 220 and 22{ to the wires 213 and 129
respectively.

With the arrangement shown, however, when
it is desired to ‘start movement of any of the
carriages the push button 217, associated with
such carriage circuit, is depressed whereupon
current flows from the positive pole 204’, through
the wire 14{ to the elevator alinement switch

180. If this switch is closed, as it will be if the

elevator is alined with a storage compartment,
the current passes from the wire (41 through

10

20

the contacts 102 and 103 to the wire 142, and ’

from the wire 142 it flows through the appro-
priate branch 143 to the coil 192 of the proper
contactor 166. After passing through the coil
192 the current flows through the wire 208, con-
tacts 209, 211 and 212, wire 213, wire 220, con-
tacts 217, 218 and 219 of the push button switch
216 and wire 221 back to the common return wire
129, from whence it flows back to the negative
pole 204= of the knife switch 2085 associated with

the circuit of theé particular motor to be oper- '
‘ated.

Whenever the contactor coil 192 of any con-
tactor is energized in this manner then the arm
193 of the contactor is drawn over into engage-
ment with the contact 194 thereof and motor

circuit proper is completed - in the following’

manner.
. The current flows from the positive pole 204 of
any knife switch 205, through the associated
wires 206, contact 194, arm 193, wire 222, over-
load relay coil 223, wire 224, to the contact 111
The controller is turned
in the direction which causes the segments 180
to 189 to engage the contacts 170 to 119 so that
the current passes from the contact 171 over to
the segment 181 and thence through wires 178’
and IT1’ to the segments 180 and 182. As these
segments [80 and 182 engage the contacts 170
and {72 part of the current passes from the
contact 170 through the conventional armature
shunt 191 in the usual manner and part of the
current passes from the segment (82 over to the

contact 172 and ‘through the wire 225 to the-

brush 226 of the armature 227 of the motor 417.
From the other brush 228 of the armature the
current flows back through a wire 230 to the
contact §713 of the controller, over to the seg-
ment 183, down through the wire (832 of the
segment 184 and thence through the controller
resistance 190 and wire 190® to the contact 178.
From the contact 178 the current passes to the
segment 188, through the wire 1882 to the seg-
ment 189, over to the contact 179 and through
a wire 231 leading from the contact 179 to the
field- 232 of the motor 41. After the current
passes through the field it passes on to the
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coil 282 of a conventional electroma.gnetic hrake

associated with the motor 47 in the usual man- -

. ner and then travels through a wire 234 back

{1)
15

20

to the common return wire 129, which leads back

‘to the negative pole 284= of the switch 208.

As soon as the carriage begins to move the

roliers (98 of the limit switch is disengaged from ~

its cam thereby permitting the spring 201 to
engage the contacts 202 and 203. As soon as
this cccurs the push . button 2T may be re-

- leased, for at that time, the path of the cur-

rent through the contactor coil 192 may be
completed from the wire 213 through the con~
tacts 203 and 202 and wire 215 back to the
common return wire 128.
button switch in this organization not only per-
mits the employment of a simple yet effective
means for limiting the movements of the car-
riage but it also makes it necessary for the
operator to exercise a deliberate and conscious

.control of the movements of the carriage, as

more fully pointed out in the co-pending ap-

. plication referred to.

25

30

In the other “On” position of the.controller
165 the segments 180" to 189’ coaect with the
contacts 170 to 179 in order to reverse the flow
of current through the armature. In such po-

- sition of the controller thé current flows to the
contacts {Tf of the controller as before but
passes over to the segment {81’ where it divides,

part of the current passing over to the contact
180’ and through the armature shunt, and part
of the current passing through a wire (82 down

" to the segment {82’ and -thence over to the con-

tact 173 through the wire 230 to the brush 226.
After traversing the armature fhe current flows

" through brush 228 and wire 225 back to the

40

60

contact 1712 of the controller and then passes
down through a wire [T4* to the contact 74.
The segment 183’ engages this contact 174, so
that the current passes over to this segment
183’ and down through a wire {715* to the seg-

_ment 184’ from whence it passes to the contact

115 and through the controller resistance {90 to
the contact {718. The current then passes over
to the segment 188’ and down to the segment
i89’ through a wire 189*. From the segment

189’ the current passes over to the contact 179

and thence through the wire 234, through the
field 232 and brake coil 233 to the wire 234 and
then on back through the return wire 128.

It is to be understood that the motor circuit -
for the motor 41 cannot be completed except -
when the contactor coil 192 is energized. The -

contactor coil 192 cannot be energized unless
the contacts 102 and 103 are engaged. It is
therefore a prerequisite to operation of the car-
riage that the elevator platform be alined with

‘a, storage compartment as the contacts 102 and

103 are not engaged unless the platform is so
alined. .
The elevator control circuit is illustrated dia-

" grammatically in Figure 4b at 308 and in this

70
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elevator control circuit the contactor {10 is in-
corporated as above mentioned. As shown, the
arm 301 of the contactor is connected with one
of the wires 302 of the control circuit and is
adapted to engage a contact 303 connected with
the other wire 304 of the contirol circuit. The
contactor coil is designated at 305. A spring or
any other suitable means may be provided for
biasing the arm 30! to open position where it is
disengaged from the contact 303. Referring now
to Figures 4* and 42, one end of the contactor.
coil -30% connects with a wire 306 which is elec~

The. use of a push -

3,088,391

trically connected with the fixed confact $67 of
one limit switch 120. :
of this imit switch connects by a wire 309 with
the fixed contact 301 of the lmit switch 20 of
the adjacent carriage. Similarly, the movable
contact 388 of this second limit switch 120 con-
nects by a wire 310 with a fixed contact 307 of a
third limit switch (20 mounted on the third
carriage. The contact 308 of the third limit
switch connects by a wire 3f{1 with the other
negative pole of the switch 205s.
terminal of the coil 30%¥ is connected by a wire
312 with the positive terminal 204’ of the
switch 208=,

In other words, the imit switches m are con-
nected in series with the coil 385 of the contactor
110 so that unless all of the limit switches are
closed the contactor coil 305 may not be energized.
However, when the carriages are properly posi-
tioned on the elevator all of the limit switches

The movable contact 308 -

The other

16

20

120 are closed and the contactor coil is energized -

so that the arm 38f engages the contact 303 to
complete the elevator control circuit. The- mov-
able contacts 308 of the Hmit switches 120 are
biased to open position by springs or other suitable
means but when the carriages are properly posi-
tioned on the elevator platform the cams 12f en-
gage rollers 120’ of the limit switches 120 to close
the limit switches. .

- ‘It is to be understood that the method of wir-
ing illustrated is shown for the purpose of illus-

25
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tration only and various changes, additions, and

omissions are contemplated within the spirit
of the invention and the scope of the subjoined
claims. -

. As disclosed in the Hendrick’s application for

- Apparatus for handling and storing referred to

above, the controllers for the motors which drive
the transfer carriages and for the motors which

- operate the jacks of such carriages are grouped

at a control station located on the platform on
which the fransfer carriages are normally posi-
tioned, the platform in this instance being the
elevator platform. This is illustrated diagram-
matically in Figure 4° where the controllers are
shown grouped with the elevator control switch.
As ahove described and shown in Figure 42 sec-
tions of the wires connecting the controllers with
the various control circuits and with the motors

.on the carriages are embodied in cables which

are automatically wound up and paid out by reels

on the transfer carriages, such reels being  dia-.

grammatically shown in Figure 4* and being fully
shown and described in the said Hendrick’s ap-
plication.

. The spparatus embodying the present inven-

‘tion has an especial advantage when embodied in

35
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tall buildings, that is, buildings with a great many .

stories, for with such buildings it requires only
the elevators and the transfer carriages to effect
the mechanical handling of the automobiles from
the receiving stations to the storage compart-

~ments and back from the storage compartments

to the receiving stations. In operation, the auto-
mobiles are run into a suitable receiving station
provided on the ground floor of the building near

the elevators. The transfer carriages move out

from the elevators under the automobiles and
have their jacks engaged with the automobiles.
They then run back onto the elevators carrying
the automobiles with them. The elevators are run
up fo the level of the storage compartments in
which the automobiles are to be placed and the
automobiles are then run into the storage com-
partments under the control of the transfer car-
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riage. The jacks on the transfer carriages are
then lowered and the transier carriages are run
back onto the elevators. o :
Delivery of any car simply means a reversal of
this process. Of course, where more than one
automobile is stored in any compartment it may

" be necessary to remove the automobile’ adjacent

10

30

the elevator well and place it in an empty storage
compartment. in order t0 get to the innermost
automobile. Thus, the avtomobiles are handled
without the necessity of anyone getting into the
car -and with power other than that of the ve-
hicle itself. - The safety features make it impos- .
sible for the elevator to be started up or down .
whenever any. of the transfer carriages are in a

storage compartment or not properly -positioned
‘on the -elevator; and also makes it impossible for
the carriages to be moved off of the elevator unless

the elevator is properly alined with a -storage
compartment. " . } . :
While transfer carriages have been shown and’

described as representing one means for effecting -

the transfer of the automobiles to.and from the
elevator and storage compartments, it is to be

understood that any suitable transferring device .-
.may be employed which is movable across the

elevator and into storage compartments and -

which is adapted to be run under an automobile

and to be engaged therewith to propel the-auto-

mobile. . . ST .
The invention-claimed is:

1. A garage building having ‘tiers of storagé

- compartments and an ‘elevator well adjacent the .

storage compartments, an elevator in the well, 2
transfer.device mounted on the elevator and mov-
able off of the elevator into the storagé com-
partments and back from the storage compart-

- ments onto the €elevator.for transferring cars di-
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rectly from the elevator to the storage compart-"-
ments and from the storage compartments to the
elevator, a motor for driving the transfer device

‘and cooperating means on the transfer carriage

and elevator for preventing operation of the ele-

vator at all times except when the transfer car-

riage is properly positioned thereon. )

2. A garage building having tiers of storage
compartments and an elevator well adjacent the
storage . compartments, an elevator in the well,.

g transfer device mounted on the elevator and
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movable off of the elevator into the storage com-
partments and back from the storage compart-
ments onto the elevator for transferring cars
directly from the elevator to-the storage com-
partments and from the storage compartments
to the elevator, a motor for driving the transfer

5

device, coopérating means on the transfer car-- .
riage and elevator for preventing operation of the -

motor except when the elevator is levelled with

a storage compartment, and means. for preventing -- N

“operation of the elevator at all times except when
- the transfer device is properly positioned thereon..

3. A garage having storage compartments, an

<

elevator adjacent said compartments, an ele-" |

vator control circuit, a transfer device mounted
on the elevator and movable ‘out into the storage

100

compartments, and back onto the elevator, an . -

electric motor for driving said carriage, a circuit

for the electric motor, means for preventing com-

pletion of thc motor circuit except when the ele-.

vator is levelled with a storage compartment, and
cooperating means on the transfer carriage and

. elevator for preventing -completion of the elevator .

control circuit except when the device is _proper_ly - ‘

positioned on the elevator. A R o
4. A ‘garage having storage compariments, an

“elevator well, an elevator in the well, a transfer

20

device mounted on the elevator and movable into -

the. storage -compartments -and - back -onto’ the
elevator, an electri¢ motor for driving said device,

a circuit for the motor, a ‘contactor incorporated

in said motor .circuit, a switch’ mounted. on-the.

95

elevator.and biased to open position and con-- -

nected in -series with the contactor and a num-

“per of cams in the elevator well for closing said = .
30"

switch -when the elevator is alined with -any

storage compartment;

‘5.'A" garage having -storage' compartments, an. »

elevatb{';servmg said compartments, an elevator

control cifcuit, a-transfer carriage mounted on,

the elevator and movable out-into the compart-

=t

ments and back onto the elevator, a contactor

incorporated in the elevator control circuit-and

adapted when energized to complete-the elevator.

control circuit.and when de-énergized to break
the same, a normally open switch mounted cn

the carriage and in series with the cotitactor, and

a cam mounted on the elevator and cooperahle

40

with said switch for closing the same when tre '

carriage is properly positioned on the elevafor.

6. In a vehicle storage system, a plurality of
. vehicle storage stalls, rising tier on tier, an ele-

vator having a . platform travelling between the

45

tiers and a plurality of vehicle carriers, each

having a pair of spaced apart vehicle wheel guid- "~ - -
50

ing tracks, permanently fixed to said elevator
platform each of said carriers comprising mech-
anism for moving a vehicle in either direction
over their Tespective spaced apart vehicle wheel
guiding tracks.. - = S ‘

’ HENRY HARNISCHFEGER.
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