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_AUTOMOBILE STORAGE

Application filed October 12, 1926. Serial No. i41,159.>

This invention relates to automobile stor-
age and it has for its principal object to
provide ‘an- elevator system involving the

- use of a plurality of cages moving in two
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columns and shiftable from one column to
another, whereby a large number of motor
vehicles may be stored in a structure .cover-
ing a comparatively small ‘ground-area
while all the vehicles are readily accessible
for individual removal.

Other objects relating to details of con-
struction and to novel arrangements and
combinations of parts will be fully brought
out in’the course ‘of the following descrip-
tion with reference to
drawings. . «

In the drawings in which similar charac-

ters of reference designate corresponding

parts throughout the several views
Figure 1 represents a fragmentary sec-
tional -plan view of the structure involving
the elevator-apparatus in accordance with
my invention,
Figure 2, a vertical sectional elevation
of the structure illustrated in Figure 1,
Figure 3, a vertical section in the plane
indicated by the line 3—38 in Figure 2,
Figure 4, an enlarged elevation of one of
the elevator-cages included in the apparatus,
Figure 5, a fragmentary side view of the
cage shown in Figure 4, ' T
Figure 6, a view similar to Figure 1,
showing the cages of the apparatus in an
adjusted position and in association with an
operating mechanism in the bottom portion
of their shaft, T
Figure 7, a sectional elevation of the ap-
paratus in a plane at right angles to that
of Figure 6, o
Figure 8 an enlarged sectional view of a
dog and its controlling means, included in

the construction of the lifting means of the-

apparatus,
Figure 9, an enlarged view of a system of
dogs and their controlling means, for the

support of the elevator cages in their shaft,

Figure 10, an outline view of an electric
control. element for the operating mecha-
nism including the system of supporting and
lifting dogs mentioned hereinbefore, and

the accompanying

Figure 11, a view of a portion of one of
the cables included in the shifting element
of the apparatus. , :

All of the views are more or less diagram-
matic, it being understood that the novelty
of the invention resides primarily in the ar-
rangement and method of loading, elevat-
ing, . shifting and supporting the vehicle

carrying receptacles or eiges and that the

‘mechanisms by which these results are ac-
complished are subject to variation within

1]

the scope and spirit of the invention as here-

-inafter to be set forth and as defined-in the

hereunto appended claims.

Referring further to the drawings the.
" reference numeral 5 designates a shaft or

well in a building in which the system of
elevators and its operating mechanism are
assembled. The shaft has at opposite sides
thereof a landing floor 6 on which the ve-

_hicles are moved to and from the load recep-

tacles or elevator cages 7 and the operating
mechanism is preferably installed in a cham-
ber 8 at the bottom of the shaft, separated
from the main portion of the same, by a hor-

“izontal partition 9.
* The elevator ca%es are rectangular in form,

open-ended and of sufficient size to house any

75

motor vehicle of standard proportions. -

Each cage has at its top, a series of rollers_

10 for the movable support. of a superposed
cage and it has at opposite ends of its floor,
outwardly projecting pins 12 which in the
operation of the apparatus. cooperate with
lugs on shifting cables hereinafter to be de-
seribed. . ‘

The cages are 1 bw
vertical guide ways which divide the shaft

“into two adjoining sections 13 and 14 and
“each upper cage may be supported on the

rollers of the next lower one as clearly shown
in the drawings. '

The operating mechanism by .which the.
columns of cages are lifted and by which

they are shifted from one shaft-section to
another, may, as stated hereinbefore, be of
any suitable character, that shown in the
drawings consisting principally of two hy-
draulic rams upon which the columns are

supported. Each ram has a plunger 16

86

mounted in two columns in .
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2
mounted for reciprocation in an ﬁpright‘cyl-

inder 15 and the plunger supports a skeleton
head 17 which in operation engages the lower

cage of the column in the respective section

of the shaft.

The two cylinders of the rams connect with
a pump-unit 18 by which a fluid body is
transferred from one cylinder to another al-
ternately, so that one plunger is lifted while
the other one is lowered by its load in alter-
nate movements controlled by the operation
of the pump. ‘

Extending transversely of the shaft-sec-
tions in the lower portions thereof are two

airs of horizontal beams 19, carrying anti-

riction rollers 20 and constituting platforms
for the support of the lowermost cage of the
column. At the upper ends of the upright
members of the skeleton heads of the ram
plungers, are pivoted doigs 21 which may be
moved into and out of the paths of the ele-
vator cages by crank-movements 22 in con-
nection with pistons fitted for reciprocation
in cylinders 23 which by means of pipes 24
are connected at opposite sides of their pis-
tons, with an air-reservoir 25 in the cham-
ber 8. _

Pivoted on the upright guide-members of
the shaft-sections at a level slightly above
the top of the cages supported on the plat-
forms provided by the cross-beams 19, are
dogs 26 which likewise may be thrown into
or out of the paths of the columns of ele-
vator-cages, by crank movements 27 connect-
ed with pistons in air-cylinders 28 which at
their opposite ends are by means of pipes
29 conneected with the reservoir 25.

In Figure 2 has been shown one set of
dogs for each shaft section which in practice
supports the.entire column of cages, but in
Figure 7 has been depicted a modification.of
this construction in which the cages above
the lowermost ones are individually sup?ort-
ed on sets of dogs-26 and the dogs of the
various sets are connected for simultaneous

The last described system is distinguished
from the first described system in that the

" -operation by means of pivoted bars 30.

weight of the cages and their loads is dis-

tributed over a number of sets of supporting
members when the elevating system.is in a
condition of rest, but whether the multiple

_ sets of dogs or the single sets of dogs are

60

used in the shaft, these dogs as well as those
on the rams must be sufficiently strong to
sustain the weight of all the cages in each
column and their loads with a reasonable
margin of safety. . . .
The pump unit 18 is controlled by an air-
cylinder 31 similar in construction to those
associated with the dogs in the elevator
shafts and on the ram-plungers, the cylinder
81 being connected with the reservoir 25 by
a pipe 32. The flow of air through the pipes
connected to the variocus cylinders -is  con-

-operation of the system.
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trolled by electrically operated valves 33
connected in electric circuits controlled by a
switch 34 and this switch is constructed to
close the circuit through the several valves
in a determinate sequence. ro

The switch may, if necessary, be mechani-
cally or electrically operated so as to move
through its entire sequence of circuit-closing
positions by adjustment of a single operat-
ing handle of the mechanical operating
means or by closing a circuit of an electric

- operating mechanism as the case may be.

Neither of the mechanisms have been

shown in the drawings which as stated here- -

inbefore, depict the operating system of the
invention more or less diagrammatically and
not with reference to details of construetion.

The shifting element of the invention by
which the cages are transferred horizontally
from one column to another consists in the
construction shown, of two cables 35 mount-

ed to run over sheaves 36 and connected at -

their ends to the skeleton heads 17 of the
two rams. The sheaves are arranged so that
portions of the cables extend horizontally in
planes with the bottom parts of the upper
and lower cages of. the two columns and
these portions of the cables are provided
with U-shaped lugs 87 to engage with the

laterally projecting pins 12 on the cages as

(O
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best shown in Figure 11 of the drawings. .

Premising that the cages are in the posi-
tion illustrated in Figures 6 and 7, it will
be noted that in one of the columns, that
at the right hand side of Figure 6, the low-
ermost-cage rests upon the cross-beams 19,
below the landing floor while the next fol-
lowing cage is supported on a level with the
floor upon the inwardly projecting dogs 26
on the upright guide ways of the respective
shaft-section. The other cages of the col-
umn may be supported upon each other and
together upon the cage which rests on the
dogs on a level with the landing floor, in
case but one set of dogs is provided for the
purpose as shown in Figures 1 and 2, or
they may be supported individually on the

-inwardly projecting dogs when a system of

interconnected dogs is employed to that end
as has been shown in Figures 7 and 9.
The plunger of the ram below the column
is in its retracted position and the upper-
most cage of the column is below the top of
the shaft at a distance therefrom substan-
tially equal to the height of one of the cages,
to provide a space 38 into which the said
cage of the column may be shifted in the

In the other column of cages, that at thé
left-hand side of Figure 6, the lower-most
cage is on a level with the landing floor,

supported on the dogs projecting inwardly

from the respective shaft-section and the
other cages are sustained e¢ither upon the
lower cage or upon the series of dogs pro-
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. is in its extended position in which the head
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jecting into the shaft as hereinbefore ex-
plained with reference to the first described
column. The plunger of the respective ram

thereof is contiguous to the bottom of the

-lowermost cage, the space 39 between the

lowermost cage and the cross beams 19 is
open to receive the lower cage of the other
column which as stated before is below the
level of the floor, and the uppermost cage
of the column is at the top of the shaft
opposite to the space 38 at the top of the
other shaft-section.

The two cages which are on a level with -

the landing floor are in a position to be load-

ed with automobiles driven into their open

ends from either.direction and when one or
both of the cages are loaded, the operating

- mechanism is actuated through the medium

k4

35
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of the switch 34 to bring other empty cages
in register with the floor. - = - ' .
. The operation by which this result is ac-
complished is as follows: The dogs 26 in
the shaft-sections are moved about their
pivots to their retracted positions and the
dogs 21 on the heads of the ram plungers
are simultaneously moved to their inwardly
projecting positions. . The two columns are
now supported on their respective rams and
when ‘subsequently the position of the two
ram plungers is reversed by actuation of the

. pump unit through the medium of the valve

33, the column at the right hand side of Fig-
ure 6 i lifted to the position illustrated m

Figure 2, in which its uppermost cage oc-

cupies the space 38 and its lowermost cage
is brought to a level with the landing floor,
and the column at the left hand side of Fig-
ure 6 is lowered until the lowermost cage
rests on the rollers of the cross beams 19 and
the upper cage is distanced from the top of
the shaft to provide the space 38 into which
the upper cage of the other column may be
shifted, all as illustrated in Figure 2.
When the two columns have thus reversed
their positions, the shaft-dogs are again
moved to their projecting positions whereby
to support the columns independent of the
rams, and the dogs on the rams are at the
same time retracted, which leaves the rams
free for a separate operation by which the
uppermost cage of one of the columns and
the lowermost cage of the other column are
shifted horizontally into the open spaces 38

5> and 39.

During the upward and downward move-
ment of the columns the pins 12 on the upper
and lower cages were separated from the

U-shaped lugs 37 on the cables immediately.

after the cages were moved from their posi-
tions of rest, thereby permitting the cables
to move with the rams without interference
with the movement of the cages In order

that this separation of the pins from the lugs

may occur immediately after the columns

3

have begun their movement, the lugs have
been made sufficiently wide to permit of a
free movement of the cable during the time
i:he pins on the cages are separated from the
ugs.

In the next step of the operation, the ram

‘plungers, are reciprocated independently of

the columns for the purpose of shifting the
upper cage of the right hand column into

the space at the top of the left hand column’
_while at the same time the lowermost cage

70

&

of the left hand column is moved into the -

space below the right hand column, all of

which is accomplished by the longitudinal

movement of the cables instigated by the

reciprocating motion of the ram-plungers
and the engagement of the lugs on the cables
with the pins of the respective cages.

At the termination of this movement of
the rams and the cages, the ram-plungers are

80
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returned to their original positions, as shown -

in Figure 6. ,

_The operation as hereinabove described is
repeated each time one or both of the cars
on the level with the landing floor are loaded
or whenever it is desired to withdraw a car
in one of the loaded cages of either column,
by bringing the cage to the level of the floor.

It will be apparent that by the use of my
improved storage-system a large number of
automobiles may be stored in a shaft the
ground area of which is but slightly larger
than the space ordinarily occupied by two
of the vehicles placed side by side, that the
automobiles are readily moved into the stor-
age shaft and as easily removed from the
same and that each of the cars is automa-

tically protected against unauthorized re--

moval as long as the cage into which it is
stored is raised above the level of the landing

-floor.

%
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The open-ended cage permits of cars en- .

tering or leaving the same from opposite di-
rections and the storage system requires
under ordinary conditions, the attention of
but one man who controls the entire opera-
tion by means of the switch 34.

The rollers at the top of the cars and those
on the cross beams greatly facilitate the hori-
zontal movement of the cages from one
column to another, but it is evident that
their function in reducing friction may be

110 -
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obtained in other ways or that the cages may .

be supported directly one upon another
without the intermediary of anti-friction ap-
pliances. '

One of the distinctive features of the in-

120

vention resides in supporting the columns of

cages and their loads from below the col-

umns, and in utilizing the supporting mech-
anism to lift the columns alternately as de-
scribed. This feature of the invention re-
lieves the building or other structure in
which the shaft is formed, from most of the
strains resulting from the weight and move-
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ment of the loaded cages, in the operation of
the apparatus.

While the cages have been shown and
described as being open at both ends, it is
to be understood that they may be open at
one end only or provided with doors if nec-
essary. It 1s also to be understood that the
operation of the elevating and shifting
mechanisms may be reversed at will, which
increases the accessibility of the cages for
the removal of the vehicles stored therein.

Having thus described my invention, what
I claim and desire to secure by Letters
Patent is:—

1. In an elevator system, means defining
a pair of adjacent vertical columns inter-
connected at their respective ends, a plu-
rality of load receptacles in each of said
columns supported one upon another, means
for circuitously moving said receptacles
through the path defined by said columns,
said moving means comprising a cylinder at
the bottom -of each of said vertical columns
and reciprocating means for each cylinder,
said cylinder having a non-elastic fluid for
actuating said reciprocating means for that
cylinder, said reciprocating means moving
the adjacent columns of receptacles simul-
taneously in opposite directions until the top-
most receptacle in the first column is en-
tirely above the topmost receptacle in the
second column and the bottommost recep-

tacle in the second column is entirely be-

low the bottommost receptacle in the first
column, means mounted on said means de-

~ fining said vertical columns for supporting

40
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said receptacles in each column in this posi-
tion, and means movable by subsequent
movement of said reciprocating means for
transferring the topmost receptacle in the
first column laterally into vertical alinement
with the receptacles in the second column
and the bottommost receptacle in the second
column laterally into vertical alinement with
the receptacles in the first column.

2.'In an elevator system, means defining

-a pair of adjacent vertical columns inter-

connected at their respective ends; a plu-
rality of load receptacles in each of said
columns supported one upon another, means
for circuitously moving said receptacles
through the path defined by said columns,
said moving means comprising a cylinder at
the bottom of each of said vertical columns
and reciprocating means for each cylinder,

" each cylinder having a non-elastic fluid for

actuating said reciprocating means for that

'cly]'linder, said reciprocating means engaging
t

e bottommost receptacle in their respec-
tive columns for moving the adjacent col-

umns of receptacles simultaneously in op-.

posite directions until the topmost receptacle

--1n -the_first column.is entirely above the

]

topmost receptacle in the second column and
the bottommost receptacle in the isecond

1,811,545 -

column is entirely below the bottommost
receptacle in the first column, means mount-
ed on said means defining said vertical
columns for supporting said receptacles in
each column in this position, and means mov-
able by subsequent movement of said recip-
rocating means for transferring the.topmost
receptacle in the first column laterally into
vertical alinement with the receptacles in
the second column and the bottommost re-
ceptacle in the second column laterally into
vertical alinement with the receptacles in the
first column.

3. In an elevator system, means defining
a pair of adjacent vertical columns inter-
connected at their respective ends, a plu-
rality of load receptacles in each of said
columns supported one upon another, means
for circuitously moving said receptacles
through the path defined by said columns,

.said moving means alternately moving ad-

Jacent columns of receptacles in opposite

70
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directions simultaneously until the topmost .

receptacle in the first column is entirely
above the topmost receptacle'in the second
column and the bottommost receptacle in
the second is entirely below the bottommost
receptacle in the first -.column and trans-
ferring the topmost receptacle in the first
column and the bottommost receptacle in the
second column laterally simultaneously until
they are in vertical alinement with their
respectively opposite columns of receptacles,
and a plurality of dogs mounted on said
means defining the said vertical columms
and normally disengaged from said recep-
tacles for engaging each of said other re-
ceptacles individually to support them dur-
ing the time that the topmost receptacle
in the first column and the bottommost re-
ceptacle in the second column are trans-
ferred laterally to their respectively opposite
columns of receptacles. - .

4. In an elevator system, means defining

a palr of adjacent vertical columns inter--

connected at their respective ends, a plural-
ity of load receptacles in each of said col-
umns supported one upon another, means
for circmitously moving said receptacles
through the path defined. by said columns,
said moving means alternately moving adja-
cent columns of receptacles in opposite direc-
tions simultaneously until the topmost re-
ceptacle in the first column is entirely above

the topmost receptacle in the second column

and the bottommost receptacle in the sec-
ond column is entirely below the bottom-
most receptacle in the first column and
transferring the topmost receptacle in the
first column and bottommost receptacle in
the second column laterally sumultaneously

until they are in vertical alinement with

their respectively opposite columns of re-
ceptacles, and a plurality of dogs mounted

on said means defining said vertical columns
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and normally disengaged from said recep-
tacles for engaging each of said other re-
ceptacles individually to support them dur-

ing the time that the topmost receptacle.

in the first .column and the bottommost re-
ceptacle in the second column are transferred
laterally to their respectively opposite col-

umns of receptacles, means mounted adja-
cent said vertical columns for actuating all

the said individual dogs for each receptacle
simultaneously. = B

5. In an elevator system, neans defining
a pair of adjacent vertical columns inter-
connected at .their respective ends, a plu-
rality of load receptacles in each of said col-
umns supportéd one upon another, means
for circuitously moving said  receptacles
through the path defined by said columns,

' said moving means alternately moving ad-
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85 alinement with their respectively opposite colymns of receptacles, and means on each.

jacent columns of receptaclds in opposite
directions simultaneously until the topmost
receptacle in the first column is entirely.
above the topmost receptacle in the second
column and the bottommost receptacle in
the second column is entirely below the bot--
tommost receptacle in the first column .and
transferring the topmost receptacle in the
first column and the bottommost receptacle-
in the second column laterally simultaneous-
ly until they are in vertical alinement with
their respectively opposite columns of recep-
tacles, a plurality of dogs mounted on said

means. defining said “vertical colummns and.

normally disengaged from said receptacles,
for engaging each of said other receptacles
individually to support them during the
time that the topmost receptacle in the first
column and bottommost receptacle in the
second column are transferred laterally to
their respectively opposite columns of recep-
tacles, and reciprocating means mounted
adjacent said vertical columns for actuating
all the said individual dogs for each recep-
tacle -simultaneously. '
6. In an elevator system, means ‘defining
a pair of adjacent vertical columns inter-
connected at their respective ends a plu-
rality of load receptacles in each of said col-
umns supported one upon another, means
for circuitously moving said receptacles
through the path defined by said columns,
said moving means comprising reciprocat-
ing means in each of said vertical col-
umns for moving adjacent columns of
receptacles in opposite directions until the
topmost receptacle in the first column is en-
tirely above the topmost receptacle in the sec-
ond column and the bottommost receptacle in
the second column is entirely below the bot-
tommost receptacle in the first column and,
alternately, transferring the topmost recep-
tacle in the first column and the bottommost
receptacle in the second column simultane-
ously laterally until they-afe in vertical

1,811,545

columns of fecepﬁacles, a pfurality of dogs

mounted on said means defining the said ver-
tical columns and normally disengaged from

5

said receptacles, for engaging each of said .

other receptacles individually to support
them during the time that the topmost recep-
tacle in the first coluthn and the bottommost
receptacle in the second column are trans-
ferred laterally to their respectively oppo-
site columns of receptacles, and dogs on each
of said recigrocating ‘means normally en-
gaging the

of said columns of receptacles for supporting
the columns of receptacles respectively as-
sociated therewith during the movement of
the receptacles through the vertical columns
and disengaging the bottommost receptacle
during the time of transfer of the topmost
receptacle in the first column and the ‘bot-
tommost receptacle in the second column to
thelir respectively opposite columns of recep-
tacles. '

ottommost receptacle in each

70

80
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7. In an elevator system, means defining -

a pair of adjacent vertical columns intercon-
nected at their respective ends, a plurality of
load receptacles in each of said columns sup-
ported one upon another, means for circu-
itously moving said receptacles through the
path defined by said columns, said moving
means comprising reciprocating means in
each of said vertical columns for alternately

90

95

moving adjacent columns of receptacles in :
opposite directions simultaneously until the -

topmost receptacle in. the first column is
entirely above the topmost receptacle in the

100

second column and the bottommost receptacle

in the second column is entirely below the
bottommost receptacle in. the first column
and transferring the topmost receptacle in
the first column and the bottommost recep-

_tacle in the second column laterally simul--

taneously until they are in vertical alinement
with their respectively opposite columns
of receptacles, a plurality of dogs mounted
on said means defining said vertical columns
and mormally disengaged from said recep-
tacles for engaging said receptacles indi-

105
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vidually to support them during the time

that the topmost receptacle in the first col- .-

umn and the bottommost receptacle in the
second column are transferred laterally to
their respectively opposite columns of recep-
tacles, dogs on each of said reciprocating
means of sald moving means and normall

engaging the bottommost receptacle in eac

of said columns of receptacles for supporting
the columns of receptacles respectively asso-
ciated therewith during the movement of the

receptacles through-the vertical columns and -

disengaging the bottommost receptacle as-
sociated therewith during the time of trans-

_fer of the topmost receptacle in the first col-

umn and the bottommost receptacle in the
second column to their respectively opposite

115
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of said reciprocating means of said moving

means for actuating said dogs on said recip-

rocating means of said moving means.

8. In an elevator system, means defining
a pair of adjacent vertical columns inter-
connected at their respective ends, a plural-
ity of load receptacles in each of said col-
umns supported one upon another, means
for circuitously moving said receptacles
through the path defined by said columns,
said ' moving means comprising reciprocating
means in each of said vertical ¢olumns: for
moving said adjacent columns of receptacles
in opposite directions until the topmost re-
ceptacle in the first column is entirely above

the topmost receptacle in the second column

and the bottommost receptacle in the second
column is entirely below the bottommost re-
ceptacle in the first column and, alternately,
transferring the topmost receptacle in the
first column and the bottommost receptacle
in the second column simultaneously later-
ally until they are in vertical alinement with

their respectively opposite columns of recep-
tacles, a_plurality of dogs mounted on said -

means defining said vertical columns and
normally disengaged from said receptacles
for engaging said receptacles individually to
support them during the time that the top-
most receptacle in the first column and the
bottommost receptacle in the second column
are transferred laterally to their respectively
opposite columns of receptacles, dogs on each
of said reciprocating means of said movin
means and normally engaging the bottom-
most receptacle in each of said columns of
receptacles for supporting the columns of re-
ceptacles respectively, associated therewith
during the movement of the receptacles
through the vertical columns and disengag-
Ing the bottommost receptacle associated
therewith during the time of transfer of the
topmost receptacle in the first column and
the bottommost receptacle in the second col-
umn to their respectively opposite columns of
receptacles, -and means for effecting sequen-
tial operation of said moving means, said dog
on said means defining said vertical col-
umns and said dog on said reciprocating
means of said moving means.
9. In an elevator system,

] : means defining
a pair of adjacent vertical

columns inter-

cconnected at their respective ends, a plurali-

~ ty of load receptacles in each of said col-

55
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umns supported one upon another, means for
circuitously moving said receptacles through
the path defined by said columns, said mov-
in each of said vertical columns for moving
said adjacent columns of receptacles in op-
posite directions until the topmost receptacle
in the first column is entirely above the top-
most receptacle in the second column and the
bottommost receptacle in the second column

is entirely below the bottommost receptacle

Ing means comprising reciprocating means

1,811,545

in the first column aﬁd, alternately, trans-
ferring the topmost receptacle in the first

.column and the bottommost receptacle in the

second column simultaneously laterally until
they are in vertical alinement with their re-
spectively opposite columns of receptacles,
a plurality of dogs mounted on said means
defining said vertical columns and normally

‘disengaged from said receptacles for engag-

ing said receptacles individually to support
them during the time that the topmost re-
ceptacle in the first column and the bottom-
most receptacle in the second column are
transferred laterally to their respectively
opposite columns of receptacles, dogs on
each of said. reciprocating means of said
moving means and normally engaging the
bottommost receptacle in each of said col-
umns of receptacles for supporting the col-
umns of receptacles respectively associated
therewith during the movement of the re-
ceptacles through the vertical columns and
disengaging the bottommost receptacle as-
sociated therewith during the time of trans-
fer of the topmost receptacle in the first

_column and the bottommest receptacle in the

second column to their respectively opposite
columns of receptacles, and an’ electrical
switch for effecting sequential operation of
said moving means, said dogs on said means
defining said vertical columns and said dogs
on said reciprocating means of said moving
means. L

10. In an elevator system, means defining
a pair of adjacent vertical columns inter-
connected at their respective ends, a plurali-
ty of load receptacles in each of said col-
umns supported one upon another, means
for circuitously moving said . recepta-
cles through the path defined by said col-
umns, said moving means comprising recip-
rocating means in each of said vertical col-
umns for moving said adjacent columns of
receptacles in opposite directions until the
topmost receptacle in the first column is en-
tirely above the topmost receptacle in the
second column and the bottommost recepta-
cle in the second column is entirely below
the bottommost receptacle in the first column
and, alternately, transferring the topmost
receptacle in the first column and the bot-
tommost receptacle in the second column
simultaneously laterally until they are in
vertical alinement with their respectively
opposite columns of receptacles, a plurality
of dog means mounted on said means de-.

fining ‘said vertical columns and normally

disengaged from said receptacles, for en-
gagin% said receptacles individually to sup-
port them during the time that the topmost
receptacle in the first column and the bot-
tommost receptacle in the second column are
transferred laterally to their respectively
opposite columns of receptacles, dog means
on each of said reciprocating means of said
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: mdving means and normally engaging the

io

15

bottommost receptacle in each of said col-
umns of receptacles for supporting the col-
umns of receptacles respectively associated
therewith during the movement of the re-
ceptacles through the vertical columns and
disengaging the bottommost receptacle as-

sociated therewith during the time of trans-.

fer of the topmost receptacle in the first
column and the bottommost receptacle in
the second column to their respectively cp-
posite columiis of receptacles, an electrical
switch for effecting sequential operation of
said moving means, said dog on said means
defining said vertical columns and said dog

- on said reciprocating means of said moving

20
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means, and motive means for actuating said

electrical switeh.

11. In an elevator system, means defining
a pair of adjacent vertical columns inter-
connected at their respective ends, a plural-
ity of load receptacles in each of said col-

umns supported one upon another, means for -
~ circuitously moving said receptacles through

the path defined by said columns, said mov-

- ing means comprising reciprocating means

30

in each of the said eolumns for supporting
all of the receptacles in their respective col-
umns and moving them simultaneously in
opposite directions until the topmost re-
ceptacle in the first column is entirely above

- the topmost receptacle in the second column
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and the bottommost receptacle in the second
column is entirely below the bottommost re-
ceptacle in the first column, and cables the
opposite ends of which are attached to sep-
arate reciprocating means for engaging and
moving the topmost receptacle in the first
column and the bottommost receptacle in the
second column simultaneously and laterally
into vertical alinement with their respec-
tively opposite columns of receptacles and
operable by subsequent reversed movement
of said reciprocating means.

12. In an elevator system, means defining
a pair of adjacent vertical columns inter-
connected at their respective ends, a plu-
rality of load receptacles in each of said
columns supported one upon another, means
for circuitously moving said receptacles
through the ‘path defined by said colummns,
said moving mieans comprising reciprocat-
ing means m each of the said columns for
supporting all of the receptacles in their
respective columns and moving them simul-
taneously in opposite directions until the
topmost receptacle in the first column is
entirely above the topmost receptacle in the
second column and the bottommost recep-
tacle in the second column is entirely below
the bottommost receptacle in the first column,
pins on each receptacle, and cables having
the opposite ends thereof attached to sepa-
rate reciprocating means, said cables en-

. 65 gaging said pins on the topmost receptacle

in the first column and the bottommost re-
‘ceptacle in the second column and moving
those receptacles simultaneously and later-
ally into vertical alinement with their re-
spectively opposite columns of receptacles
by the subsequent reversed movement of

“said reciprocating means.

13. In an elevator system, means defining
a pair of adjacent vertical columns inter-
connected at their respective ends, a plu-
rality of load receptacles in each of said
columns supported one upon another, means
for circuitously 'moving said receptacles
through the path defined by said columns,
said moving means comprising reciprocat-
ing means In each of the said columns for
supporting all the receptacles in their re-
spective columns and moving them simul-
taneously in opposite direction until the top-
most receptacle in the first column is entirely -
above the topmost receptacle in the second
column and the bottommost receptacle in
the second column is entirely below the bot-
tommost receptacle in the first column, pins
on each receptacle, cables having the oppo-
site ends thereof attached to separate recip-.
rocating means, lugs on said cables for en-
gaging the said pins on the topmost recep-
tacle in the first column and the pins on the
bottommost receptacle in the second column
whereby subsequent reversed movement o
said reciproeating means moves the top--
most receptacle in the first column and the
bottommost receptacle in the second column
simultaneously and laterally into vertical
alinement with their respectively opposite
columns of receptacles. '

14. In a storage system, means defining
a pair of adjacent vertical columns intercon- -
nected at their respective ends, a plurality
of load receptacles in each of said columns
supported one upon another, means for cir-
cuitously moving said receptacles through
the path defined by said columns, said mov-
ing means comprising reciprocating means
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for moving adjacent columns of receptacles - .

simultaneously in opposite directions until
the topmost receptacle in the first column is
entirely above the topmost receptacle in the
second column and the bottommost recep-
tacle in the second column is entirely below
the bottommost receptacle in the first
column, means mounted -on said means de-
fining said vertical columns for supporting
said receptacles in this position, and means
directly attached to and movable by subse-
quent movement of said reciprocating means
for transferring the topmost receptacle in

‘the first column laterally into vertical aline-

ment with the receptacles in the second
column and the bottommost receptacle in the
second column laterally into vertical aline-
ment with the receptacles in the first column.

15. In a storage system, a plurality of load
receptacles supported one upon another in
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two adjacent. vertical columns, means for
circuitously moving said receptacles suc-
cessively through the adjacent columns, said
moving . means including reciprocating
8 means for moving adjacent columns of re-
ceptacles simultaneously in opposite direc-
tions until the topmost receptacle in the first
column is entirely above the topmost recep-
tacle in the second column and the bottom-
10 most receptacle in the second column is en-
tirely below the bottommost receptacle in
the first column, and meafis mechanically
connecting said reciprocating means with the -
topmost receptacle in one column and the
15 bottommost receptacle in the other column
for effecting lateral movement of these re-
ceptacles to their respectively opposite col-
umns by subsequent movement of the recip-
. rocating means. .
20 TIn testimony whereof I have affixed my

signature.
, CHARLES F. GODDARD.
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