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Ne. 818,595,

Specification of Letters Patent.
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Application fled Marck 24, 1905, Serial No. 261,766,

To all whom it may concern.: !

Be it known that I, Evererr W, Wircox, ]
acitizen of the United States of America, and !
a resident of Springfield, in the county of |
Hanpden and State of Massachusetts, have
mvented certain new and useful- Limprove-
ments in Store-Serviee Apparatuses, of which
the {ollowing is a full, clear, and exact descrip-
tion.

This invention relates to shelves and shelv-
“ag-supports, and more especially to that
¢lass thereof in which the shelves are sup-
pended at their opposite ends by endless ca-
bles that pass around upper and lower pairs
of grooved pulleys and by means of which
fhe apper shelves may be quickly moved
within reach of the operator,

Meading object of this invention is to pro-
vide a strongly-braced and self-supporting
structure to sustain the shelving and con-

stracted so as to permit of quick assemblage
by reason of the interchangeable and simple
organization of the parts, permitting of its
erection in places varying greatly in height
of ceiling and extent of wall-space,

Other objects are attained by the improved
able coustruction, the shelf supporting and
adjusting means, novel operating mechanism
for raising and lowering the shelves, and by

other devices and equipments hereinafter set
forth.

In the accompanying drawings, Figure 1 is
a front clevation of several tiers of shelves
embodying my improvements as adapted,
for instance, for library purposes. Fig. 2isa
vertical section through a set or tier of shelv.
ing as adapted for store or factory uses, the
structural supports, one of the cables, and
wheels therefor being seen in elevation. Fig.
3isa perspective view of g pair of upper stay-
rod clamps. Fig. 4 is a perspective view of
the upper wheel-supporting bracket. Fig. 5
i3 a perspective view of the lower wheel sup-
porting and adjusting bars. Fig. 6 is a per-
speetive view of the lmnger~supporting
guard. - Fig. 7 is a perspective view of the
base-plate and its clamp-sockets. Fig. 8is g
perspective view of a cable-button, showing
the parts thereof assembled. Fig. 9 is a per-
spective view of the parts of a cable-button
w separated relations to each other and to a
bend in the cable. Fig. 10 is a vertical sec-
tion similar to Fig. 2, but of the lower por-
tion of the appliances and on g, larger seale,
Fig. 1T is a front elevation of the adjacent

lower end portions of two sets of sllelving.

Fig. 12 is a perspective view of g locking-
clamp for uniting the sholf ends to their
hangers. Fig. 137is a perspective view of a
clamp for uniting the central portion of a
shelf to centm]ly-supported.hangcrs there-
for. Fig. 14isa longitudinal sectional view
of the worm-shaft operating ratchet and
drum; and Fig. 15 is an end view of the
same, the end plate of the drum being re-
moved.

Similar characters of reference indicate cor-
responding parts in all of the views.

Referring to the drawings, A represents a
tier or set of shielves at each end of which are
a pair of vertical shelf-supporting columns B
and B’ These pairs of columns rest on base-
plates b, fastencd to the floor, and the lower
ends of the columns are sectrely clamped in
upwardly-open sockets ', which are formed
at opposite portions of the base-plates.  The
length of these base-plates and the distance
apart theréon of the clamping-sockets b’ are
sufficient to afford a stable support for the
columns of each pair.

That each pair of columns comprised in
and located at each end of the shelving of a
tier may be maintained at their proper dis-
tance from each other the base-plate sockets
¥ have formed thercon clamp-supports 12,
which receive and rigidly hold the extremi-
ties of the column-uniting stay-rods b*, which
extend between two pairs of the columns for
one tier of shelving.

At the upper end portion of each of the

airs of columns B and B’ are clamp-collars
8, which have formed thereon clamp-sup-
ports ¢, (similar to those indieated by b* on
the base-plates,) which receive and hold the
ends of the upper stay-rods ¢’.

Truss-like “frames or brackets D, having
clamp-collars d formed on the extremities
thereof, unite the u bper portions of each pair
of columns B and B’ and contribute to the
rigidity of and help to maintain the said col-
umns in their upright positions.
ter of these brackets D are rigidly provided
short studs o', which Arry thereon the
grooved wheels or pulleys E. " Near the lower

portion of the columus and ad;

mlfustab]y at-
tached thereto by clamp-collars 7 are
bracket -bars ¥,

having shaft-bearings 77

formed therein and at the middle portions
thercof.  Supported in these bearings 1 and

extending from those of ane pair of eolumns
to those on the other is a shaft G. Groove-
wheels H, which may be identical in size and

In the cen--
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construction to the wheels B, are mounted on
shaft (i at points thereon directly below and
in coinciding planes with the wheels .

I [ represent endless cables (their ends be-
ing spliced or otherwise suitably
which are provided and carried in pairs by
aud around the wheels I and . These ca-

Bles are provided with buttons 1, which are
?

aceurately located thereon equidistant {rom
each other and engage in the half-round
notehes ¢ and A on the wheels E-and 1 re-
spectively, these notehes being of a distance
from each other equal to the distance be-
tween the cable-buttons 4. At equal dis-
tarices apart thereon and connecting the op-

“posite runs or portions of the cableés fora tier
: the’
ends of which are connected to certain of the

of shelving are tubular shafts ‘or bars J,

- eable-buttons 4 by long bolts ¢, (see Fig. 11))
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pinned
‘tached toeach of the bars J and

which are passed through the cable-buttons
and thence into the open ends of the tubular
bars J a distance suflicient to insure & firm
engagement therewith,. and to prevent.any
spreading apart of the eables T the bolts ¢’ are
at ¢? to the sait barsd.
at either end
thereof and adjacent the cables 1 are two
depending bars or shelf-hangers K. These
hangers K are of sueh length as to permit the
lower or depending end of each to clear the
next shaft J. One edge portion K of each
of thé hangers K is provided with rounded

“serrations or notches k; and cach end of the

shelves L is provided with locking attach-
ments for conneeting and maintaining said
shelves at any desired height.on the hangers
K by engagement with saidnotches k. Re-
ferring to Figs: 10, 11 and 12, this shelf-lock-
ing attachment comprises o flanged cleat por-
tion k&', on which theends of the shelves Livest
and are secured thereto by serews k2. A re-
cossed block &, formed centrally on cleat &/,
is provided at 1ts closed side with a notched

- surface £, which engages the notches k of
hanger K. A removable retaining-clamp 1,

I
1

3

go

~tightening

having ong side portion I and the angular
end: extensions & B, is adapted to be slipped
aboud the block k* after the desired point of
engagetient with hanger I has béen deter-
mined; and by then tightening the set-screw
% i the end extension I* the notched por-
tions of bar K and the block k* are<immov-
ably engaged and held together.

That the cables and the buttons secured
thereon may always have a close engagement
with the notched pulleys E and I a cable-
serow O is provided on and has a
serow-threaded engagement with a bar O,
that is secured to the columns B by clamp-

collars o, and this bar O is secured in place .

slichtly above the lower wheel-supporting
har I, To effect a tightening of the cable by
this means, the clamp-collars f of bar F are
first loosened, and the clamp-collars o of bar

¢ being locked to the columnns a powerlul

tightening the cables

joined) .

Pivotally at-

818,595

| downward setting of the bar ¥ is effected by

This means for adjusting or
is provided on both col-
umnns B and B’ of a set of shelving; but as
the stretch of wire cables is slight the amount
of adjustment necessary is correspondingly
slight. . :

Tn case the shelves are installed in places

the screw O.

where great weight is to be carried thereon a

curved supporting-guideway P for the cable-
buttons to ride on is provided under the
wheels H, the ends of this curved support be-
ing provided with clamp-collars p, which lock
the same to the columns, and thereby carry
the weight of the shelves suspended from
their cable-buttons, as before described, and
revent any disengagement of any of the ca-
ble-buttons from the wheel-notches h.

The construction of the cables for a set of
shelving is as follows: The number of shelf-
hangers to be employed having been deter-
mined, the two pairs of cables Tor the set of

‘shelving are cut to the required length and

their ends carefully spliced or united, care be-
ing taken to insure accuracy. The cable-

“buttons that are next secured to the cables

are, as seen in Fig. 9, made in two halves ot
sections 4% and 4%,
these button-sections are each provided with
half-round semicircular grooves i*and 7. The
manner of attaching these sections together
and to the cable consists in pressing 2 eurved
bend, as X, of the cable into.the grooves of
one section and then securing the other sec-
tion thereto by a screw 1°, as shown in Fig. 8.
1f desired, the central portion of the shelves
L may also be supported and prevented from
sagging by substantially similar hafger and
shelt-locking device to those above deseribed
for the shelf ends. .

Referring to Figs. 10, 11, andd 13, M is &
Jouble-arm hanger, the two depending mem-’
bers m united at the top by a yoke portion
m/, which is supported on the hanger bar or
shaft J.  Notches m? on the depending mem-
bers m m are engaged by the notches 7 of re-
movable blocks N of shelf - attachment de-
vices N, Each shelf-attachment device con-
sists of a flanged portion o, on whieh the
shelf rests, and of a hanger guide or casing:
n?, one end of which 1s angularly inclined and
receives between said end and the inclosed
notehed hanger the notched block N, Fig. 13.
Thé angular or heveled side of this block N
has a groove n’ formed thereon, which re-
ceives the point of the set-screw n', which has
serew engagement through the angularly-in-
clined side of hanger-guide n? whereby the
hanger-guide n*, hanger-arm o, and notched
block N are all rigidly locked together.

The means for operating the able-wheels,
and thereby clevating or- lowering a tier of
the shelving, as desired and as iltustrated in
}I*‘i‘g’s. 1, 2, 10, and 11 of the drawings, is
through a wornm-and-gear connection. A
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L is provided on one end of the

el
et

it Sworm-wheel, is seenred on oa shafy
7o tonnted inosuitable hoxes on supporting-
i B

> v chunp-collars r for sectiving the
stothe columns, (See Figs, 6 wwd 100

B
ferent sizes and the vortica) acdjusting of the
bar Boon the eohimuis to bring the worm Q
into mesh therewith v rving degrees of speed
or pover for raising and lowering the shelv-
e i quickly acguired.

Various means mey be emploved {or -
parting rorational movement to the worni-
shalt ¢, such as electric or water motors or
manualh-operated haud wheels or cranks,

A powerful foot-power device is illustrated
the drawings

I Fligs, 110, 11, 14, andd 15 of
and comprises o cable-drum or windliss S on
one end of shalft ¢, The ourer shell 3 of this

20

windinss, having the cable-grooves thoreon, |

has i an enlarged vecessed head thereol o
pair of pawls & 5. This (';1'!:If'—('zu‘x')';v';g shell
s oretatably moanted on o sleeve which
Bus secuved thereon a mbehiotow o Sowhich
votates i the enlarged and rocessed ond of
the outer shetl & and is enuvaged by the click-
pawls s therein, pivotatly momsred oa and
boddy carvied by the part’ S, Phis sloove s
30 1 Reved Lo shalt ¢, and the sleeve and shoell

are both held nainst endwise smovement on

hott g by adateh s, pivotally seeured in s ve-
he end of worm-shaft . Civotally
nftached 1o one of the supportine-columns
at @ point near the base is a pedal or foor-
fever T, dws foot-plate 17 heing preferably
hinged and foldable velatively taits free enid.
cabile U Is secured to (his fontplite and
extends upwardly to and with a windine en-
gagernent around the drum 8 and thened
downwardly o a counterweicht U7 Cen-
fo ol the spiral eable-grooves of the drum
S oare two fugs wor, formed thereon, through
widch the eable U s passed and seeuped
by set-scrows 1. (See P, 10 and
A staple-like wire guide Voon counter-
tght U emibraces the partof the cable foad-

thie foot-lever and serves to steady

Ccoss in ot

o
[

40

iri!

Wt

‘ the counterweight U7, A folding
50 1 Corbmeket Vs adjustably attachod
to e of the columns and extends alongside
of the Toci-lever 1Y, preferably to the left

l .

<hereby the operator may raise
Cibiereon o slivht distance above the
and fevel with the foot-plate T, with
e advanage of imparting the entire weleht
ol the body tathe foot-plate in an easier and

Blageous tanner than would bhe
Frostood on the floor,

NOTE
the case i

aion

The eper-

Go ; foct-devor T as deseribod, ro- |
aten Hhe deam S thivush the eable U and
by the rideheland - pawt devicos deseribed

roteten the wark <hofl g to ueve the shelves
mooae direefion. Paonove them in an eppo-
stte dhireevion, the drom = {cumprising tie

Goand w worin 7, wdapted to en- |

hesubstitntion of worni-wheels of dil- :

ot

steeve with Qs ratehiet and the outer sleeve
ith its pawh) s lipped oit from the and of
shalt ¢ and replaced thercon inoa position
endwise reversed from tt <hown iy the
drawines and §s retained by the Luteh &, as
Liefore deseribed.

By reason of the substantinl fengths of the
shaft-hanger bars that Lemploy and of the
low center of gravity of the shelves supparted
thereon there is no oceasion for aiiiding the
shelves i their moveimenis exeept a the
point where thes are necessible 1o the opee-
ator, and that at sueh locition the «hiofves
way not be inadvertently swung iinvardiv [
have provided a shelf-backing witich con-
sists of a panel W, preferabiy of ordinary
sheathine-boards, which is supporied, as
seen m Fige 2 and upper part of Vig, 10, by
brackets w, bolted to the fromt colummns ol u
pair in each set of shelving.

The front panels of woodwork Y sre so de-
Lened as 1o prevent any outwardly swineing
of the shelves.

Anydesign of woodswork or paneling of any
material, ornamented as shown in i o,
with mirrors or with any suitable decorgtion
iy be erected i front of sets of shely e Lo
conceal the colnmms and meelinnism from
view : but suelt sereening, whiie FHpUrtinge o
eood appearande to the suehving vognipnients,
forns no teportant aid to the support or
waintenanee thereof, as has heen commonly
heretofore the ease.

From the accompanving llustrations and
the foregoing deseriptions it is to be coon that

the purts and appliances comprising and lo-

cated bevween each of the end supports s a
wititary movableor revoluble shelf apparatus,
and by reason of the seetional, adjustable, wnd
titerchangeable character und capabilities of
the partsone oraseries of theshelving appara-
tuses iy be provided to correspond with any
given space for its occupaney, with shelf cq-
pacily proportionately available, and in any

of the unitary apparatures the shelves may”

he provided i as few and widely-separated
or i as many and closelv-disposed relations
as oceasion may demand, 1 is also appr-
ent that in the organization desceribed the
shielving of the apparatns of lavoe size wnd
areat capacity may be most easily and stead-
iy moved and with satisfactory rapidity by
the exertion of comparatively slight force by
the operator, and the apparatos is entirely
susceptible of being moved by power where

Psuch manner of operation is advantageous,

and important objects attained by the nven-
tionare the acquirement of provision of parts
which in their production and assemblage
are practicable. mechanieal, comparatively
mexpensive, durable, eapable of protracted
use without derangement, and which eon-
tribute to constitute an Apparatus especially
useful iy stores and other places which s
sightly and atteactive.
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Taving thus deseribed my invention, what
1 elaim, and desire to secure by Letters Pat-
ent, is— ) :

1. In a movable shelving apparatus, oppo-
site side supporting structures, upper and
lower pairs of wheels rotatably mounted on

each structure, endless cables provided to

10

20

25

30

run around the side pairs of wheels, a plu-
rality of shelves and shelf-supports having
swinging connections with the courses orruns
of the cables, and means for vertically adjust-
ing the shelves relatively to the cables.

2. In a movable shelving apparatus, oppo-

site side. supporting structures, upper and

lower pairs of wheels rotatably mounted on
said structures, endless cables provided to
run around side pairs of the wheels, bars hori-
zontally carried between courses of the oppo-
sitely-located cables, hangers journaled on
said cross-bars and depending therebelew,
shelf-supports vertically adjustable on the
depending hangers, and.means for locking

_the shelf-supports in their adjusted positions.

3. In a movable shelving apparatus, oppo-
site side supporting structures, upper and
lower pairs of wheels rotatably mounted on
said structures, endless cables provided to
run around side pairs of the wheels, bars hori-
rontally carried Eetween courses of the oppo-
sitely-located cables, hangers journaled: on
said cross-bars and depending therebelow,
and having their depending members pro-

vided with teeth, shelf-supports vertically

35

40
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adjustable on the depending hangers, and
having teeth engaging those of the hangers,
and means for confining the shelf-supports in
their interlocked positions, relatively to the
hangers.

4. In an apparatus of the character de-
seribed, opposite side supporting structures,
upper an
mounted on said structures, endless cables
provided to run around side pairs of the
wheels, bars horizontally carried between
coutses of the oppositely-located cables,
hangers journaled on said cross-bars and hav-
ing separated depending members provided
with teeth, shelf - supports comprising hori-
zontal shelf-supporting portions and upright

sortions each comprising a part & having.
T g g

teeth & and separated clicek members angu-
larly arranged relatively to said part £, and
adapted to embrace and engage the depend-
ing members of the hangers, and a three-
sided part [ having a set-screw 0, substan-
tially as described. . :

5. In an apparatus of the character de-
seribed, opposite side supporting structures,
upper and lower pairs o} wheels rotatably
mounted on said structures, endless eables
provided to run around side palrs of -the
wheels, bars horizontally earrted between
courses of the oppositely -located eables,
hangers journaled on suid cross-bats and hav-
ing separafed depending members provided

lower pairs of wheels rotatably -

818,595

with teeth, shelf-supports comprising hori-
zontal shelf-supporting portions and upright
portions comprising a part i* having teeth, k*
and separated cheek members angularly ar-
ranged relatively to said part &° and adapted
to embrace and engage the de =nding mem-
bers of the hangers, and constructed with
edge recesses k°, and a three-sided part lhav-

ing a set-screw P,and adapted for an inter- .

locking engagement by said cheek members
in said recesses °, substantially as described.

6. In an apparatus of the character de-
seribed, opposite side supporting structures,
each comprising base-plites having front-to-
rear arrangements and columns or posts hav-
ing lower end connections with, an supports
on, said base-plates, and & transverse mern-

“ber D comprising the divergent arms termi-~

nating in contractible collars d for embracing
and adjustably engaging the upper portions
of the columms of & pair, an upper carrier-

75

8o

85

wheel journaled on each appliance D, and a- .

lower carrier-wheel and lower support there-
for sustained by said columns, endles: cables
provided to run around the side 1 s of
wheels, and a plurality of shelves an shelf-
supportg -having swinging connection with
the opposite courses or runs of the cables.

7. In an apparatus of the character de-
scribed, opposite side supporting structures,
each comprising base-plates having front-to-
rear arrangements and_ provided with up-
wardly-opening socketed bosses, constructed
with the transverse sockets b? and means for
constrieting the walls thereof, the stay-rods
b having their extremities confined in said
sockets b® and extending from the one side
structure to the other, columns or posts hav-
ing the lower ends thereof received in said
socketed bosses, and transverse members

uniting the upper portions of the columns of’

eachside pair, upper and lower pairs of wheels
rotatably mounted.on each of said side.struc-
tures, endless cables provided to run around
the side pairs of wheels, and a plurality of
shelves and shelf-supports having swinging
connections with the opposite courses or runs
of the cables. .

8. In an apparatus of the character de-~
seribed,opposite side supporting structures,
each comprising base-plates having front-to-
rear arrangements and provided with- up-
wardly-opening socketed bosses, constructed
with the transverse sockets b* and means for
constricting the walls- thereof, stay-rods °
having their extremities confined in said
sockets B* and extending from the one side
strueture to the other, columns or posts hay-
ing the lower ends thoreof received in said
socketed bosses, and  transverse menibers
uniting the upper portions of the
cach side pair, clamp-collars C and means for
confining them on the upper portions of the
columms having horizoutal sockets, and stay-
rods ¢ adjustably confined in said horizontal

columns, of |
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sockets and extending from those of one side
structure to the other, upper and lower pairs
of wheels rotatably mounted on each of said
side structures, endless-cables provided to
run around the side pairs of wheels, and a
plurality ‘'of shelves and shelf-supports hav-
ing swinging connections with the opposite
courses or runs of the cables.

9. In a store-service apparatus of the char-
acter described, opposite side supporting
structures, upper and lower pairs of wheels
rotatably mounted on éach structure, end-
less cables provided to run around the side
pairs of wheels, hangers having swinging con-
nections with the courses or runs of the
cables, and depending members, a plurality
of shelf - supports connected with said de-
pending members, and shelves on said sup-
ports. '

10. In a store - service apparatus of the
character described, opposite supporting
structures, upper and lower pairs of wheels
rotatably mounted on each structure, end-
less cables provided to run around the side
pairs of wheels, bars J supported horizon-
tally by, and between, the runs of the oppo-
sitely - located cables, hangers K having
swinging connections with said bars near the
cables, and intermediately-arranged hangers
M, each comprising depending front and rear-
wardly located members m, m, and a uniting
upper portion engaged with an intermediate
portion of a bar J, a series of shelf-supports
on, and adjustably connected to respective
sets of said hangers, and shelves on said sup-
ports.

11. In an apparatus of the character de-
seribed, oppositely - located end structures
each comprising a front and rearwardly lo-
cated column, wheel-carrying members trans-
versely connecting the pairs of columns, one
thereof being vertically adjustable relatively
to said columns, and means for confining
such member in 1ts adjused position, a mem-
ber connected to, and extending hetween,
the columns of 2 pair, and a device mounted
thereon and operable relatively to the adjust-
able wheel-carrying member to impart its ad-
justing movement thereto, cables for runs
around the wheels, bars J extending between
the runs of the different cables, hangers and
shelf-supports, and shelves thereon.

12. In an apparatus of the character de-
scribed, oppositely -located end structures
each comprising a front and rearwardly lo-
cated column, wheel-carrying members D F,
transversely connecting the pairs of columns,
the one If thereof being vertically adjustable
relatively to said columns, and means for

-confining such member in its adjusted posi-

tion, a bar O’ having collar-provided ends,
and confinement devices, and connected to
the columns of a pair, and a screw () engaging
through said bar O and coacting with the ad-
justable wheel - carrying bar I, cables’for

runs around the wheels, bars J extending be-
tween the runs of the different cables, hang-
ers and shelf-supports, and shelves thereon.

13. In an apparatus of the character de-
scribed, opposite end structures, cable-sup- 70
porting wheels thereon, one adjustable verti-
cally relatively to the other, endiess cables
running around the upper and lower wheels
comprised in each end pair, hangers support-
ed for swinging movements by, and relatively 7s
to, the cables, and a plurality of shelf-sup-
ports, individually vertically adjustable on
each hanger, and shelves carried by pairs o
said shelf-supports.

14. In an apparatus of the character de- 8o
seribed, opposite end supporting structures,
adjustable toward each other, and upper and
lower stay-rods extending between and ad-
justably connected to said end supporting
structure, cable-supporting wheels on said 85
end structures, endless cables running around
the upper and lower wheels in each end pair,
hangers supported for swinging movements
by, and relatively to, the cables, a plurality
of shelf-supports individually vertically ad- go
justable on each hanger and shelves carried
by oppositely-located pairs of said shelf-sup-
ports.

15. In an apparatus of the character de-
seribed, oppostte end structures, one adjust- 93
able toward and from the other and upper
and lower stay-rods extending between and
adjustably connected to the end structures,
cable-supporting wheels on said end struc-
tures, one adjustable vertically velatively to roo
the other, endless cables running around the
upper and lower wheels comprised in each
end pair, bars J supported horizontally be-
tween the runs of the endwise opposite cables,
hangers supported for swinging movements 105
on said bars, a plurality of shelf - supports
individually adjustably connected on said
hangers, and shelves on pairsof thesaid shelf-
supports.

16. In an apparatus of the character de- 110
scribed, opposite end structures and cable-
supporting wheels thereon, one of said cable-
supporting wheels having a worm-wheel con-
nected to Totate as one therewith, endless ca-
bles running around the upper and lower rt5
wheels comprised in each en({ pair, hangers
supported for swinging movements by, and
relatively to, the cables, shelves carried by
and extending between the apposite hangers
of each pair thereof, a support vertically ad-
justable on one of the end structures and hav-
ing journals for a shaft which is carried there-
by and which has & worm in mesh with the
said worm-wheel.

17. In an apparatus of the character de- 125
seribed, opposite end structures, cach com-
prising a front and a rearwardly located col-
umn and means of transverse connection
therefor, and cable-supporting wheels mount-
ed for rotation on said end structures, and 130
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one of said cable-supporting wheels having a

worni-wheel conmected to rotate as one there- |

with, endless cables running around the up-
per and lower wheels comprised in each end
pair, hangers supported for swinging move-
ments by, and relatively to, the cables, shelves
carried by and extending hetween the oppo-
site hangers ofscach pair thercof, transverse
supporting-har R having the clamp-collars »
at the ends thereof to embrace the columns
of one of the end structures, and means for
effeeting the continement of said elamp-col-
lars o said columns, and said bar having
horizontal journal-bearings, a worm - shaft
supported by and extended through said
bearings and having a worm in resh with
the worm-wheel, and neans for rotating the
worni-shatt. ‘

18, In an apparatus of the character de-
seribed, opposite end struetures, and cable-
supporting wheels, one of said eable-support-
ing wheels having a worm-whéel connected to
rotate as one therewith, endless cables and a
plurality of shelves carried thereby, a shaft
horizontally mounted at one end of the ap-
paratus, and having & worm in mesh with the
said worm-wheel, and a drum mounted on
the worni-shaft, pawl-snd-ratchet devices
having intervening connections between the
druln and the worni-shaft, a lever, and a ca-
ble connected with the lever and having a
winding engagement about said drum.

19. In an apparatus of the character de-
seribed, opposite end structures, and cable-
supporting wheels, one of said cable-support-

ing wheels having a worm-wheel connected

to rotate us one therewith, endless cables and

a plurality of shelves carried thereby, a shaft’
horizontally mounted at one end of theappa-.
catus, and having a worm-in mesh with the

said worm-wheel, and a drum mounted on
the worm-shaft, pawl-and-ratchet devices
having intervening connections between the
drum and the worm-shaft, a lever, a cable,
one portion of which is connected to said le-
ver, and another portion thereof having a
winding engagement about said drum, and a
cable section: having a winding engagement
with said drum, and having a portion de-
pending therebelow and carrying a weight.
20. In an apparatus of the character de-
sceribed, opposite end structures, and cable-
supporting wheels, one of said cable-support-

.ing wheels having a worm-wheel connected

to rotate as one therewith, endless cables and
a plurality of shelves carried thereby, a shaft
horizontally mounted at one end of the appa-
ratus, and having a worm in mesh with the
said worm-wheel, a foot-lever and means ac-
tuated thereby for intermittently rotating
the worm-shalt in a given direction, and a
bracket or foot-support projecting from the
one end structure at a place somewhat above
the floor and adjacent the said foot-lev

21, In an apparatus of the character de-
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Fseribed, opposite end structures, and cable-

supporting wheels; one of said eable-support-

ing wheels having a worm-wheel connected

i to rotate as one therewith, endless cables and

- a plurality of shelves carried thereby, a shaft. 7o

i horizontally mounted at one end of the appa-

| ratus, and having a worm in mesh with the

i sald worme-wheel, and a device niounted on

{ the worm-shaft and comprising a ratchet-

i wheel in non-rotatable engagement with the 75
shaft- and a rotatable drum-shell having a
pawl pivoted theréon, and engaging said -
ratchet-wheel, a lever and a cable connected
with said lever and having a winding engage-
mentabout said deum and means for exerting 8o
a retracting or reversing force on said drum.

22, In an apparatus of the character de-
seribed, opposite end- structures, and cable-
supporting wheels, one of said cable-support--
ing wheels having a worm-wheel connected 8g
to rotate as one therewith, endless cables and
a plurality of shelves carried thereby, a shaft
horizontally mounted at one end of the appa- .
ratus, and having a-worm in mesh with the
said worm-wheel, and a device mounted on. go
the worm-shaft-and comprising a sleeve hav-
ing a ratchet-wheel, in non-rotatable engage-
ment with the shaft, and a drum-shell sur-
rounding and rotative relatively to the said
sleeve, and having'a pawl pivoted thereon' gg
~and engaging said ratchet-wheel of the sleeve,

a foot-lever and a c¢able therewith connected
and havinga winding engagement about said
drum. i : ]

23, .In an apparatus of the character de- 100
scribed, opposite end structures, and cable-
supporting wheels, one of said cable-support-
ing wheels having a worm-wheel connected to
rotateasone therewith, the endless cablesand
a plurality of shelves carried thereby, a shaft 1oz
horizontally mounted at oné end of the appa-
ratus, and having a worm in mesh with the
said worm-wheel, and a4 device mounted, on
the worm-shaft and comprising a sleeve hav-
ing a rib-and-groove engagement with the 110
worm-shatt, and removable therefrom, and -
endwise reversible relatively thereto, a
ratchet-wheel provided on said sleeve, and &
druin-shell rotative about the sleeve and hav-

Ing a: pawl, pivoted thereon, and engaging ris
said ratchet-wheel, a latch for retaining the
sleeve and shell in place on the worm-shaft, a '
lever, and 'a cable connected with said lever -
and having a wiading éngagement about said
drum, and means for exerting a retracting or 120
reversing force on said drum. ' '

24. In an apparatus of the character.de-"
scribed, opposite supporting structures, upper

and lower . pairs of peripherally - recessed
wheels rotatably mounted on each structure, 123
endless cables provided to run sround the
wheels, and having buttons connected at in-
tervals thereon, hangers arranged in.opposite
pairs and. horizontal cross-bars having at
their extremities, supporting connections 130
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onwhich the | buitens each eoprising a pair of facewise
a1y are -shupvd Cadjoined and separable sections., constructed
‘wnnemum on in the proximate faces thereof \\dh _are-
8, adjacent the sha‘u“i and endwise- alined grooves 44, #, for
03 10115 recelving un"‘mrex‘wm of ~“l.)](‘ Dends th were iy,
Ceab and me Uhiul‘(UHI]"LUH“ the button-sections

D thelr embre acing engagements ahout {he
b3 frave "m\ r*wm s awum- i eichle,

AT e heels, wnd s

27. [n an apparatus of the chueactor do-

seribed, op posite end siructures and cable~
D wheels Iutd«z'b!\’ mowited thereon and con-
mmt;.l with recesses or notches e in their
perinheries, e bles ving buttons connected
orvals s m'mm 'u zdwd I()\l\t ex f(‘ whing

[5e,

'
i

‘ Y lh"'l sid vods onter, \mm-u.:; fol‘
rnhm ne th bmtrm\ rods und tubular bars

n theiy mml'fou relations, hangers suppox*ed
“sald tubulay bars and she h'(‘b cartied by
1 hangers.
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