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UNITED STATES PATENT OFFICE. 
GEORGE RUDOLPH BASILER, OF CHICAGO, ILLINOIS, ASSIGNOR, BY MESNE ASSIGNMENTS, 

OF ONE-HALF TO JENNIE Y. SEELEY, OF CHICAGO, ILLINOIS. 
STORAGE APPARATUS. 

No. 893,563. Specification of Letters Patent. Patented July 14, 1908. 
Application filed December 21, 1907. Serial No. 407,550, 

To aluchom, it may concern: 
Be it known that I,GEORGE RUDoLPH 

BAsLER, a citizen of the United States, and a 
resident of Chicago, in the county of Cook 
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movement of said chains or belts they will be 

35 

and State of Illinois, have invented certain 
new and useful Improvements i Storage 
Apparatus, as set forth in my application for 
United States Letters Patent, Serial No. 
407,550, filed in the United States Patent 
Office December 21, 1907; and I do hereby 
declare that the specification of said applica 
tion is a full, clear, and exact description 
thereof, reference being had to the accompa 
nying drawings, and to the letters of refer 
ence marked thereon, which form a part of 
the said specification. 

This invention relates to means for storing 
articles such as papers, documents or letters 
in an office, or articles of merchandise in a 
mercantile establishment, in such manner as 
to economize floor Space while at the same 
time making the articles readily accessible. 
More especially the invention relates to 

apparatus for the purpose stated embracing 
a plurality of shelves, receptacles or the like, ep 
which are connected with a common sup 
porting means, such as chains or belts and 
which are arranged in two columns or tiers 
and have vertical movement in the space al 
lotted to them, in such manner that by the 
moved together, so that either one of said 
shelves or receptacles may be brought to a 
point where the articles may be placed upon. 
or within the same and removed therefrom. 
The object of my invention is to provide a 

construction by which a series of shelves, re 
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ceptacles or the like are connected with each 
other and move together as described and 
arranged so closely together vertically as to 
avoid waste or unoccupied space in the appa 
ratus as a whole, while at the same time the 
shelvesorreceptacles may be shifted or trans 
ferred from the upwardly to the downwardly 
moving tier of said shelves or receptacles, 
and vice versa, without the shelves or recep 
tacles interfering with each other at the 
points of transfer. 
My invention embraces, as its main or 

rincipal feature, a storage apparatus em 
RE: a plurality of connected shelves, re 
ceptacles or the like, arranged in two tiers, 
together with means for shifting or transfer 
ring said shelves, receptacles or the like, from 

one tier to the other, or vice versa, adapted 
to efect vertical separation of the shelves or 
receptacles at the time of transfer so as to 
permit the shifting of the said shelves, recep 
tacles or the like from one tier or the other 
without interference of the same with each 
other during the shifting movement. The 
invention also embraces other features of 
coustruction in devices of the kind referred 
to and will be hereinafter pointed out and 
set forth in the appended claims. 
My invention may be better understood by 

reference to the accompanying drawings, in 
which,— 

uponline 1-1 of Fig. 2, of an apparatus em 
bodying my invention. Fig. 2 is a face view 
of the parts constituting my apparatus, with 
the housing or inclosure of the apparatus in 
section, taken upon line 2-2 of Fig. 1. Fig. 
3 is a plan section, taken upon line 3-3 of 
Fig. 1. Fig. 4 is a detailview showing a part 
of the rim of the upper transfer wheel. Fig. 
5 is a detail section taken upon line 5-5 of 
Fig. 1. Fig. 6 is a detail side elevation of 
one of the end members of one of the shelves 
shown in the drawings. 
section taken on the line 7-7 of Fig. 1. 
As shown in the drawings, 1, 1 indicate a 

series of shelves, adapted to receive the arti 
cles to be stored, which are arranged in two 
paralel tiers. Each of said shelves, as ilus 
trated, is provided with two upright end 
plates 2, 2 which rise from the end margins 
of the shelves and are preferably made of 
triangular form. Each of said end plates is 
provided at its upper margin centrally there 
of with an outwardly projecting bearing 
stud 3 provided with a bearing roller 4. Each end 
edge at one side of its center with a guide pim 
5 provided with an antifriction roller 6. 

7, 7 are guide-bars located at the ends of 
the shelves and consisting of paralel 
parts and semi-circular upper and lower por 
tions connecting the upright parts with each 
other. 

8, 8 indicateguide-bars located inside of 
and paralel with the vertical portions of the 
guide-bars 7, 7. The guide-bars 7, 7 and 8, 
8 are spaced at such distance apart as to 
form between themguide-slots to receive the 
rollers 4, 4 on the ends of the shelves. The 
supporting studs 3,3 on said shelves extend 

Figure 1 is a view in vertical section, taken. 

Fig. 7 is a detail. 

plate 2 is also provided at its lower 
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tained by the resting of their supporting 
studs 3, 3 on the arms 26, 26 and vertical 
movement of the shelves is efected by turn 
ing of the sprocket-wheels 23, 23, 24, 24 in a 
direction to carry the upright parts of the 
belts upward or downward. As ilustrated, 
one of the sprocket-wheels 24 is for this pur 
pose positively driven from the lower shaft 
19, the driving means ilustrated consisting 
of a sprocket-chain 27 (Fig. 1) which passes 
over a sprocket-wheel 28 on the shaft 19 and 
a sprocket-wheel 29, which are rigidly at 
tached to said sprocket-wheel 24, at the outer 
faces thereof; said sprocket-chain 27 being 
located outside of the plane of the sprocket 
wheel 24 between the latter and the side wall 
20 of the casing, as clearly seen in Fig. 3. 
As ilustrated in the drawings, the said lower 
shaft 19 constitutes the drivingshaft for the 
apparatus; the same being extended at one 
end through the side Wall 20 of the casing 
and squared at its outer end to receive a 
crank by which rotary motion may be given 
thereto. 
The upper shaft 18 is driven or rotated in 

the same direction as the lower shaft 19, and . 
any suitable form of driving connection be 
tween said shafts may be employed for iso 
turning it. In the construction illustrated 
the sprocket-chain 25 is utilized for this pur 
pose, the same engaging a sprocket-wheel 31, 
secured on said satis between the upper 
sprocket wheels 23, and in position for en 
gagement with the horizontal part of the said 
sprocket-chain which extends between said 
sprocket-wheels 23, 23. 
As hereinbefore stated, the several shelves 

1, 1 rest upon or are sustained by the arms 
26, 26 on both upright parts of the belts 25, 
25 and are moved upwardly or downwardly 
with said upright parts of said belts. The 
wheels 21 and 22, which may be properly 
termed transfer-wheels, operate by engage 
ment with the studs 3, 3 to remove the 
shelves from engagement with two of the 
supporting arms on the belts and to carry. 
them in a semi-circular path of movement 
into position for engagement with other sup 
porting arms on said belts, when said shelves 
reach the top or bottom of the apparatus. 
The devices shown for efecting engagement 
of said transfer wheels with the supporting 
studs 3, 3 on the shelves, are constructed as 
follows: On the rims of said wheels are mount 
ed a series of pairs of spring-actuated de 
tents 32, 32. These detents are alike on all 
four of the transfer-wheels and are similarly 
lettered in the drawings. Said detents 32, 
32 are pivoted to the side faces of the wheels 
neartheir margins by means of pivot studs 
33, 33, with the moving or swingingends of 
the detents adjacent to each other. 
tents have at their said swinging ends, trans 

65 
verse faces or shoulders, separated fromeach 
other by a space or notch suficient in width 

Said de 

to permit the introduction of the supporting 
studs 3 between them, as clearly seen in Fig. 
4. Said free or swinging ends of said de 
tents 32, 32, extend outwardly beyond the 
margin of the transfer-wheel such distance 
that, when the Supportingstud 3 is resting 
against said margin, it will be confined be 
tween the end faces of said detents. The 
detents are pressed yieldingly outward by 
means of leaf-springs 34, 34, and the out 
ward movement thereof is limited by means 
of stop-pins 35, 35 projecting from the face of 
the wheel and engaging slots in the detents. 
The arrangement of said detents 32 in pairs, 
both of which are movable, is employed in 
order to enable the transfer-wheel to engage 
the supporting studs on the shelves when said 
transfer-wheels are turned in either direction. 
Said transfer wheels 21 and 22 are turned or 
rotated at such rate of speed with respect to 
the rate of movement given to the belts 25, 
as to insure that one of the pairs of detents 
32, 32 Will engage the supporting studs 3, 
when said supporting studs reach points 
horizontally opposite the center of the trans 
fer-wheel and are also opposite the centers of 
the sprocket-wheels 23, 23 or 24, 24. It fol 
lows that, as soon as the studs belonging to 
either shelf, reach the points referred to, de 
tents on both wheels will be brought into 
position to engage said studs. In effecting 
such engagement of the detents with the 
studs, that one of each pair of detents which 
is in advance in the turning of the transfer 
wheel, will yield inwardly when it reaches 
and makes contact with the stud, and will 
R outward as soon as its free end passes 
the stud, so as to confine the stud between 
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the ends of the two detents; the other detent. 
of the pair, or the one whose end surface is 
directed forwardly in the turning of the 
wheel forming in effect a stationary stop 
shoulder for contact with the stud. In 
other words, one or the other detent of each 
pairacts as a swinging stop and the other as a 
stationary stop for engagement with the stud 
on the shelf, according to the direction in 
which the wheel may at any time be turned. 
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The pairs of detents 32, 32 on the transfer . 
wheels are arranged at such distance apart 
circumferentially of the wheels and the 
Wheels are driven at such speed in relation to 
the rate of the movement of the belts, that 
each shelf as soon as brought under the in 
fluence of the transfer wheels, has a more " 
rapid rate of movement than is imparted to 
it by the belts. The shelves will therefore 
be separated vertically from each other at 
the time of transfer by the action of the 
transfer - wheels, to an extent suficient to 
prevent interferencé of the vertically moving 
shelves, or those which hang on the belts 
with the shelves which are engaged with and 
are being laterally moved by the transfer 
wheels. The pairs of detents 32, 32 on the 

. 
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transfer-wheels, in order to efect such verti 
cal separation of the shelves are located at a 
distance apart greater than the distance be 
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tween the supporting arms 26, 26 on the 
belts. In the construction ilustrated, each 
transfer-wheelis provided with three pairs of 
detents 32,32 and the speed of rotation of 
the transfer-wheels is such that said wheels 
will make one-third of a revolution during 
the movement of the belts through a distance equal to the spaces between the supporting 
arms 26, 26. It will be observed that the 
operation of the lower pair of transfer-wheels 
22, 22, is the same as that of the upper pair 
21, 21. That is to sayin the case of the up 
per pair of transfer wheels the shelves, as they'reach the upper ends of the upwardly. 
moving parts of the belts 25,25, will be lifted 
from one pair of the supporting arms 26, 26, 

the Supporting arms at the 
carried over to the downwardly moving part 
of the belts, and deposited on another pair of 

upper ends of said 
downwardly moving parts belts, while, 
in the case of the lower transfer wheel 22, 
each shelf, on reaching the lower ends of the 
downwardly moving parts of said belts, will 
be disengaged from one pair of supporting 
arms, transferred to the lower transfer 

carried upwardly. away from 
wheels: In case of the lower transfer 
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wheels, and will be carried by the latter.to 
the lower ends of the upwardly moving parts 
of said belts where they will be engaged by 
another pair of said supporting arms, and 

said transfer. 

wheels 22, 22 the rate of movement of the 
detents thereon-will be so adjusted with re 
spect to the position of the arms 26, 26 on the 
belts that the supporting studs 3, 3 on the 
shelves will reach the lower ends of the up 

40 Wardly moving, parts of the said belts at points just in advance of or above one pair of 

45 

said arms; this result being produced in the construction shown by making the parts of 
the belts between the lower sprocket-wheels 
24, 24 somewhat longer than the correspond 
inghorizontal parts of the belts between the 
upper Sprocket-wheels 23, 23, so that the lower parts of the sprocket-chain will hang 
loosely between the said lower Sprocket 
wheels, as clearly seen in Fig. 1. 

It will be understood that the shelves 1 1, 
1, ilustrated may be employed to support 
boxes or receptacles for containing pairs, 
documents or articles of merchandise, or the 
shelves themselves may constitute the bot toms of like receptacles. Manifestly, either 
one of the shelves in the entire series may be 
brought by the movement of all of the shelves, 
to a position opposite an opening, such as in 

60 
tus. 

dicated by 40, in the frontwall 41 of the cas 
ing or housing which surrounds the appara 
ofice or commercial establishment and it is 

65 . 
desired to utilize the entire space between 

takes place. 

When the apparatus is located in an | 
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thereby afford a maximum storage space 
with a minimum floor space occupied by the 
apparatus, the latter will extend from the 
floor to the ceiling. 

in prior storage 
receptacles carried by belts trained over pul 
leys, at the top and bottom of the apparatus, 
the shelves have been placed at a distance 
apart from each other vertically much 
greater than the heights of the efective stor 
age spaces afforded between the shelves, this 
arrangement having been necessary for the 
reason that the points at which the shelves 

devices.having shelves or 70 

75 - 

are connected with the beltsin such a struc 
ture must be arranged at such distance from 
each other along the belts that, when the 
belts pass over the said upper supporting 
wheels or pulleys, the shelves will not inter 
fere with each other. In other words, in 
such prior constructions, the distances be 
cess of the distance above the shelves in 
which articles might be stored, with conse quent loss of space; it having been necessary 
that the points of attachment of the shelves. 
to the belts should be so widely separated. 
that any shelf which is being shifted laterally 
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tween the shelves have been greatly in ex- . 
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shall have substantially completed its lateralº 
movement before the next succeeding shelf 
begins its lateral movement. In the con 
struction herein described, the shelves sup 
ported on the "upright portions of the belts 
may each carry articles filing the space be 
tween the same and the shelf above it, and 
when the lateral movement or transfer of any 
shelf takes place, the latter is lifted or sepa 
rated vertically from the shelf below it, so 
that no interference of one shelf with an 
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other in the lateral movement of the shelves 
It follows 

tion embraces as its essential or material 
feature, a series of shelves or receptacles, 
carrying belts on which the same are hung 
and by which they are given vertical move 

. . . . 105 
from the above that my inven 

10 
ment, together with means for efecting 
lateral movement of the shelves, so arranged 
as to º increase the distance between the 
shelves during such lateral movement, and 
inasmuch as this feature of construction 
may be embodied informs of apparatus dif 
fering from that ilustrated, sofar as the 
broader aspects of the invention are con 
cerned, I do not desire to be limited to the 
particular features shown. My invention 
also includes the details of construction ilus 
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trated so far as the same are pointed out in 
the appended claims as parts of the same. 

I claim as my invention:-- 1. A storage apparatus comprising a plu 
rality of shelves arranged in two tiers and 
adapted for vertical movement, and means 
for efecting lateral movement of said 

" . shelves from one tier to the other, at the 
the floor and ceiling of the apartment and to upper and lower ends thereof, adapted to in 
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