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 HENRY D. JAMES, OF EDG—EWOOD PENNSYLVANIA, ASSIGNOR TO WESTINGHOUSE ELEC-

- n deelgna’ees a type of elevator which com-

10

~ for circuitous movement throuﬂh a eentmu-]

Fatented May 9, 1 933 '

TRIC & MANUFACTUFING COMPANY A CORPORATION OF PENNSYLVANIA

GIRGUI‘I‘ DUS ELEVATOR

Apphcatlen ﬁled Fehruary 15 1930 Serlel Nn 428 622

. My mventwn Iela,tes te a circuitous eleva-
~ tor for moving and storing ob]eets and par-

ticularly to a elreulteue elevator fOr MOVIng

and storing objects which GOIIlpl‘ISBS a 13ju-—“'
rality of leaﬂ receptacles “-llppi)rted 11"@1*1 2

emcrle end 1ese ﬂez{lble member.

prises'a plurality of load receptacles emtebly

cessive relation to one another and adepted

~ous or endless path.

Various types of construction for circui-
- tous elevators have been suggested. One type

. comprises a plur ality ot load receptacles sup-

ported from a pair of endless _
~bers or chains, each’ hfwmfr a contour of an

2 elongated ]eep.} which are diteposed apart in
20

30,

| 3_1“ep.:111* cost which is objectionable.
- der to reduce the Immber of cooperatively
' reduce the cost of

lexible mem-

parallel planes, one end of each load recep-
fiexible members,

sponding level to that of the first end.

This type of circuitous elevator has been
“adapted for storing and parking automobiles.

The most practical construction for the end-
lication
It
will be understeod that the various cooper-

ating links of the endless chains constitute a
ﬂreet number of HOVINgG parte which, due to
_the oreat stresses, 1*eeulte n exeeeewe fric-

less flexible members in this app.
thereof has been to use endless chains.

tion. and wear, and entailsa mamtﬂnanee and
In or-

moving parts and thus

L maix .h1tem11"tee and repalr, I have invented a

| _40

_ecireuitous elevator Whlch comprises but one
endless flexible member or chain. The cost
of maintenance and repalr 1s thus greatly re-
duced in- the euuuteue elm"f'ater ef my inven-

- tion.

In perfeetmcr mV invention it was Tnecessary
to selve the 1”“"" Tem of propeﬂy and ade-

and the other end to the
other endless ﬂeﬂ.ible member at a- corre-

quately eupportmg the emﬂle endless eham

and my 1nvention- includes a solution thereto

which will be disclosed 1N the followmg de—

scrlptlen of my invention.
1t 1s, therefore, an object of my invention

| ~ to construct a elreulteus elevator having a
The term e11 cultous elevator” es ueed here- |

50

minimum number of wearing parts, whereby

the cost of mamtenenee zmd repalr 1S Main-
tained at a minimum. =
supported in a supporting structure in suc-

- Another object of m‘}r mventlon 15 to con-
.-_-,:.,rmet a ‘circuitous elevator havi ng but one
endless.

pertmg a plurality of load receptacles.

Another object of my invention is to pre-'--'
vide a & u‘llltable eupportmg structure for the

various elements comprising the circuitous

~etevator of my invention.

Uther objects of my mventmn will be, in

~part, obvious and, in part, emphasmed In the --

_eubeequent deeemptmn ef my 1nvention.
‘tacle being ettaehed to one of the endless -

lexible member or chain for sup-

o0

60

65

My invention is deecrlbed with reference, '.

to the accompanying figures wherein

 Higure 1 is a fre:nt elevational view with

"'perts broken away illustrating the structure

of the circuitous elevator genera,lly and its

~application to the movmcr and stel‘mg of

au tomobiles,

- Fig, 2 is a seetlenal view on lme II----—II_'
of Flg. i, further 1111,1stretmg the structural
~elements compmsmg the elremteue eleva,tor.
of my invention. .
“Fig.'8 is a sectional view on hne III——III N
illustrating the structure of the

ot Flg 1,

70'.'

5

load reeeptaelee end the method of thelr '

_ suppert to the single endless chain, and
Hig. 41 an enlaroed sectional 'VleW on the

line IV —IV of K I‘lg 1, illustrating in detail
the method of attaehment of the suppertmg

trunnion bar of each lead receptacle to the_ '

endless chain.

seen that my mventlen eempmsee a building
structure 11 of a common type of construc-

~tion which may or may not be totally en- 00
' elesed as 11111strated Wlthm the bulldmg

- 80

Referring to Fis 125S. 1 2 and 3, it will be. -
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structure 11 is a plurality of lead rececte-
cles 12 disposed in twe adjacent columns.

As 1llustra,tecl these load receptacles are con- -

structed of smtable structural material and
are of a size sufficient to hold automobiles,

but it should be understood that T do not
mean to limit my invention to its applica-

tion for moving and storing automobiles
only and therefore, the size of the receptacles

as well as structural material might vary

with the particular use to Wlnch :my Inven-

tion is applied.

The leceptames” are ettechecl I closely

spaced relation to a single endless flexible
member: 18; in the figure

within the bullcme structure o

at the top by

the sprocket or sheeve wheel 53, and at the-

bottom by the sprocket or shea,ve ‘wheel 54.

The cham 18 comprises a plura,llty of Iink

members in parallel and is whaL 1S COMINON-
ly known as a multlple link chai
to engage the separate rollers be ween the
parellel Tink members: of the chain 18, the

eprccket or sheave wheels 53 and 54 cem-
prise two parallel disc-like members proper-
a the separate

ly spaced apart so as to engag
rollers of the chain 18.
The sprocket or Shea,ve Wheel 53 is key ecl

- Lo a shatt 53" which is rotatably supported In

a bearing member 57 which is in turn suit-

ably supported upon a pedestal comprising

the wvertical channel membﬂzs 58 and 59.
These channel members are suitably at-

tached to and supported upon the I beam

member 29, which extends frcm the front
wall to tl’le rear wall of the bllllCllIlU‘ struc-
ture 11 and is disposed ccn‘timly of the

building structure in the space between the

41

b two cclumne of receptacles 12.
The lower sprocket or sheswe wheel 54

(See Fig. 1.)

is keyed to a.shaft 54 which is rotatabl y

sipported in a suitable bearing member 62

~ which is suspended from an I-beam member

1™

-
(e

+ 928 ‘similar to the I-beam member 29 by the

two channel members 63 and 64.

Each receptacle 12 comprises two separate
compartments or slings 13 and 14 each of a
box shape. The receptacles 12 are disposed

* with respect to the endless chain 18 so that

the sling 18 1s on one side of the plane of the
endless “hain 18 and the sling 14 is on the
oppcmte_ side. of the plene of the endless

~ chain.

Y
n

Rotatably attached to both slin s 13 and
ll and dis pesed perpendmularly to the plane

of the endless chain 18 is a trunnion bar 15 |

This trunnion bar may be of solid or pipe
censtructlon the latter bemo' 1llustra,ted 111
g, 3.
The slme‘s 13 and 14 of each receptecle 12
are spaced epart a sufficient amount to allow

- the endleee chain 18 and its associated struc-

tme to be positioned between them. -
A bracket arm means for plvotally “’ftach-

which

es shown.as a chain.
This endless chain 18 is smtably su]pported

in order

reqm red.

upon the endless chain 18 2

1,907,971

mg the portion of the trunnion rod 15 be-
tween the two slings 13 and 14 of each recep-
tacle, to the endiess chain 18 is provided and
ccmﬂ 1ces the arms 16 and 167 aligned with

each other 1n paraliel 1*elatlcn a,nd disposed

in ng 17 and 177

pa.rellel 1'elat-i011 with
Corresponding ends of the arms
16 and 16" are ]mm‘ia,!iy atiached to link
menbers 19 of the endless chain 18. Corre-
sponding ends oi the arms 17 and 177 are
pPivol: ‘1lﬂ? attached o f_t‘flcthu portion of the

endless chain 18 at um*- Link members 20 which

atl angular relation to the a
are aligned In
each other.

are scme distance from the link members 19.
The cp yosite {iilt_lb cf all the members 16, 167,

17 and 177 are wuam/ attached to a beard 1g
o qurlml 1emioer 21 in whiceh the trunnion
var 15 1s rotatably supported at its cential

- _E)O L.:.i)n

“)uwcu&l‘;: 1y invention is not limited to
a bracket member eucl‘l as siiown, since a
difierent 1111111‘)e1 01 bracket arm members
can be used .,_epceelng upon: the ctrength

The dl ancc ueiw’e »n the oin
ment cf LNe 1 1‘31{*1{et AT mefl bet
’Fh-l"

1 A7 te the tink members 19 anc
LJIV{L}:, HR

nts of attach-
s 16, 16" and
d 20, respece-

journal i'altlixlbel 21 to the endless chain 18,
Gatb 1g, aimension X is substantially equul

to the i mmension Y shown m Iig. 1. It
shouid be understood that this is a preferred
T”ldtl{}“‘"ﬁ but, however, the relation may be
changed  so that the dimension Y may be
areater than the dimension X.

This

bﬂc¢1uu1J thereby the forces on the endless

~chain 18 tending to distort it laterally exert-

edl by the *ﬂ‘me 18 and 16 111 one direction
and the arms 17 and 17
rection due to the movement Eﬁﬂtu“d by the
receptacles are maintained within reasonable
limits, since with (limcesmn X eq_ua,l to di-
mension Y, the lateral thrust forces exerted
' t the points of
attacnment o7 the bracket arm members 16,
167, 17 and 177 are « qual to the weight of a
1cccp+aclmm the weight of a rec epmcle plus
any load disposed tlwum Ines eaemgtle li-
mension. Yﬂ that 1s 111f1ee-f? ng the distance
between the points of att achment of the
bracket arms to *hc endless chain, causes this
lateral force or thrust tending to distort the
endless chain 18 to be even less than the
weight of the receptacle or the weight of the
'ccﬂptacle plus its Jond. -

The dimenston X is substantially equel to
the radius Z of the sprocket or sheave wheels

- 53 and 54 ﬂe(l, therefo ore, it will be cleav that

the sneed of movement of the trunnion bars
15 and the 1eccpcacl es supuoorted
wili 1nc1 cfxec to a value appr oximately twice
tlm.., oi the endless chem wiich 1s the sane

as the normal Speecl of movement of the re-

shown as bt..lll” SUbE t(},lltmlly equal
to the shortest distance from the bearing or

reiation of dimensions 1s preferred

in the opposite di-

therefroin
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~ which the receptacles are laterally displaced
- from the line of movement of the endless
“chain enables the recuptaclw to move through ¢

20

~ greater - speed thus effecting
~ ance of successive recepmcleﬁ as they traﬂs-

1,007,971

. Ceptmdeg tlrm,wh ‘their veltlc.-_d path of
movement as thL Te ﬂq:)mdcs tr allbft;l around
the bp],{)(j](

wheels from’ 0111;

of nmwmmt to the (}Lhel | ihe chan

nmnnuun speed appr ummam-

Li,,. pd,fhf: T

. The reason for a,‘tmcmnﬂ* the 1ecept&clesl
to the endlesm chain 18 by ‘thf.., bracket arnt

“members 16, 167, 17 and 17’ or a bracket arm
- member :'olmllar thereto will be obvious,

namely, that such a method of support in

the vertical paths, in closely spaced rela-

from' one vertical path to the otlier at a
proper clear-

o _-fer around the sheave wheels 53 and 54.

30

' '](mdgd as, for example, when one of """he,'
slings 18 or a 1"eceptmle 12 1s lo&ded and
the other sling 14 is not loaded. Therefore,
~  in order to prm‘flde a suitable support in
 cases of this kind, I have 131*0171(1@(1 at one
15 on each recepiacie,
‘a pinion gear 22 which 18 keved thereto and
at the other end a pinion gear 23 which is
" likewise keyed thereto. Dls]mﬂ«ed in properly

“associative relation with each of ﬂm piion  at gpaced intervals

35
45

ol

60

Although the point of support for each re-

. geptacle 12 is located Le'ﬂtf'}hY and prefer-

“ably directly above its center of gravity so
- that the receptacles will natur 5,113 maintain
a substantially horizontal Pposition, it will

be obvious thfmt additional supporting means

for each end of the: 1ecepmdes s necessary

when the receptacles are unsyn ametrically

end of the tummml hear

gears 22 and 23, respectively, are endless rack

membm's 94 and 25 which have a contour sim-
ilar to that of the endless flexible member_ or
~ chain 18. These rack members 24 and 2
suitably attached, as shown in Fig. 3, to -
supporting channel members 32 and 33 re-
~spectively, which have a similar contour to
‘The channel member 32 support-
- ng the rack member 24 is in turn attached to

or supported from the building structure 11
by horizontally disposed clmnml members
96 and 27 which are supported by I-heam
The chan-
nel member 33 supporting the rack II’IEJIIb{J‘--“
- 95 isattached to or supported from the build-

~ ing structure by the horizenially disposed |
(‘hannel members 34 and 85 which are in

thelir own.

members 28 and 29, respectively.

beams members 28 and 29, as shown in Fig. 9

For the sake of snnphcltm T have shown
| 'onl*g‘f two attaching members for each of the
. rack members 24 and 25, one at the top of the.
-buﬂdmg structure and the other at’ the bot-

tom.

ertical pu,th:
ge 1
5 speed is gradual, the leccpuadm &u,eleratmﬂ
o _-':trla{itmilsr to a
- ly twice that of the endless chain 18 and ¢ 1{.,71""_
gradually decel e1ra wting to the normal spee
- of movernent’ Ot ﬂu, receptac L_,b i the Vﬂl'tl-f'--
16 ¢ | PR , | |

t"on at a certain speed and be transferred

_tour

:,} are 1

.)44 a roller 65 1s pmmdec
. @L ached to the end of the trunnion bar 15
at which the pinion gear 22 is keyed.
turn supported, respectively, upon the I-r’i’ oller eng fiaﬂea an endleﬁs ouide channel mem-'.

o ber 66 which has a contour corresponding
1o the pa ath of movement of the load recep-
tacles
? ﬂupported from the building structure or the

- bot tem mundatwn A4S by the Vertlcal I-beam

'membelc; 24 and 25.
Kwed to each trunnion bal 15 at its cen-

Obvmusly other similar supportmﬂ'-
structures may be added between the top and
bottom supporting members and varying in
‘number with the height of the building striic-
ture 11 to secure proper I‘l'?"lditY of the 1'1LL'

3

70

ral portlon are located two pinion gears 36

amld 37, one immediately admcent one side of
 the bearing or journal 21 and the other im-
mediately adjacent the opposite side thereof,

as shown 'in Fig. 4. The pinion 36 engages

75

an endless rack member 38 and the pinion 87

engages an endless rack member 39 both sun-

| 'uar to the rack members 24 and 25.

The rack member 38 is attached to a Sup-

porting angle bar member 40 which is of
Re-
ferring to Figs. 1 and 4, it will be seen that

ubstantmllv similar contour to its own.

to the anﬁle bar member 40 are suitably at-

tached, as b}f welding, a series of plate mem-
bers 41 spaced at intervals around its con-
Su1tab1v attached to plate members 41
at the top of the two straight portions of the

- rack member 38, as by Welr:hng;j is a horizon-
More

tally disposed channel member 42,
"’mztwul&ﬂy, one end of the channel member

49 is attached to a plate member 41 attached
to one straight portion of the rack member
38 and the other end suitably attached to the

plate member 41 attached to the top of the

~other straight portion of the rack member
28, The channel member 42 1 18, In turn, suit-

ably attached or supported on the I- heam
member 29. At the bottom of the building

structure the channel member 44 is similarly
~attached to plate members 41 and, in turn,
supported by the I-beam member 08,
"The endless rack member 39 is similarly
attached to an angle bar member 50 similar
in conteur to its own and to which is attached
throughout its contour
plate members 46, similar to plate members
The plate memberq 48 at the top of the 110
ber 50 are attached to opposi‘e ends of the
channel member 51 which is, in {urn, sup-

Al
two straight portions of the angle bar mem-

ported by the I- bﬂam member 29. The plate
membow* 46 at the bottom of the S‘tralght por-
tions of the &nﬁie bar member 50 are aftached

to- onpaqte end% of the channel member 52

which is, in turn, qupported _by. the I-beam

'member 98.
Err (J“rlez to 111&11’1!:‘1111 aQ fxed eno*afrement--

f the pinion gear 22 and the ri (:L... member

The channel member 66 is Smtablv

which is rotatably

This

80
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100
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4

members 67 and 68, respectwely} 3ttachef1;

to the straight por'tlons thereof.

B

In order to retain the pinion gear 23 in

fixed enﬁacrement with its associated rack

member % a roller 69 is
rot atably
nion ba1 15 at which the pinion gear 23 is

provided which is

keyed. This roller engages an endless chan-

13

20

' sponding to the

nel member 70 which has a contour corre-
path of movement of the
load receptacles and which is attached to
the bullmng structure by the I-beam mem-
bers 71 and 72, respectively assocmted with
the straight pmtmns of 1is contour and, ;(1_
turn attached to the horlzonmlh (nleposer*
channel members 73, 74 and 75 which extend
1ate1"111y from one side of the bmJ,dm o sfruce-
ture 11 to the other and parallel to t ne f1 ont
and rear walls thereof.

In order to retain pinion gears 36 fmdu?
in fixed engagement with the rack members

38 and 39, wr’rh which they are respectively

| assocrued a roiler 78 is provided which 1s ro-

29

40

: 49,

tatably attached to the periphery of the bear-

ing or journal member 21 and which uwab

l*ve endless I-beam member 79 which has a

contour similar to the contour of the end-
less flexible member or chain 18 and is suit-
ably supported from or attached to the
foundation 80 and tlle roof 81 of tne bvﬂdmo*
structure 11,

 In order to maintain a fixed padl of move-
“ment for the straight portions of the endless

chain 18 and 1n order to prevent lateral dis-

placement or distortion of the endiess chain

18 due to the bending moment exerted by the
bracket arms supporting the recep ptacles, an-
ole bar guide members 43, 44, 47 and 48, are
prowded as shown in Flo 4, -

Tt will be seen that to the plate members 41
dlﬂpoqed on.the one side ot the
18 are suizably attached the angle bar mem-
bers 43 and 44 so disposed that rollers 45 ro-
tatably atiached to the pins 46 of the endless
chain 18 are retained between the flanged

sides thereof. On the opposite side of the

endless chain 18, to the plate members 46 are

ttached the dnﬂ]_e bar members 47 and 48

’v.fthﬂ CONSs. 1tme a guide for the rollers 49 ro-

'~ tatably attached to the opposite. ends of the
pins 46, of the chain 18. Similar guides are

pmwded for the two straight portions of the
nath of movement of the endless (,ham 16,

It wﬂl thus be seen hat the ellmef*s chain

will be maintained in a fixed p‘ath of travel
without any distortion them::}i regardliess

of the lead on the receptac

The endless chain is drwe‘n '01rcu1tous1v
through the path defined by thls SUppor ting

mn‘tnar toth -ﬂ'

structure by a sprociet wheel 8
sprocket or sheave wheels 53 and 54 1n that

it comprises two parallel disc-like members

for engaging separate rollers of the multiple
link chain 18 and which 1s keyed to a slmft 83

‘which is, in turn, rotatably supported n the

attftched to the end of the trun-.

end’ess (,h"tm_

tacle in a substantially

cuitons ehﬂva LOT Gyt

bﬂarmg members 84 and 85 supported on the
I-beam member 86 which extends from the
front wall to the rear wall of the building
structure and is disposed centrally thereof in

the space between the two columns of load
receptacles and between the upper and lower
sprocket or sheave wheels 53 and 54. A driv-

ing motor 87 and an associated gear reduc-

tlon mechanism 88 are provided to drive the
shaft 83 and the sprocket wheel 82.
‘The driving motor 87 is provided with a

suitable control s ystem (not shown) and it
“may be either of an electrical or a mechamﬁ
cal character depenc_mg upon the nature of

the driving motor 87. | -
The operation of mv invention should now
be easily comprehe snded from the fmegomg
description.
to load an object, as for example, an auto-
mobile, upon one of the receptacies. In order
to load anv of the receptacles, the circuitous
elevator system is positioned so that the re-
ceptacle to be ioaded isin the bottommost DO
sition of its travel.  In this position the floor

of the load reueﬁta.cle i1s on a level with the

bottem floor of the building structure. In
Fig. 1 an fmtomoblle i1s driven through the
entrance 80, directly through the end of the
receptacle 1I1to the sling comprising one of

the compartments of the receptacle on that

side of the endless chain 18. The second
compartment or sling of the same receptacle
1s loacded from the Opp051te side of the build-

1ng structure and, in the case of an automo-

-blle it 1s driven mrectlv upon the shing of the
receptacle on the opposite side of the endless

chain to that of the sling first mentioned

throvgh a suitable dm:m**ﬂr” ul provided at
that Level -

However, it is not necessary that both COM-
partments or slings 13 and 14 of the same re-
ceptacle be loacded or occupied since the rack
and pinion mechanism supperting opposite
ends of each receptacle maintain the recen-
normal or horizontal
position, regardless of '*’ihe Hym}.nﬁirjf of load-
ing of the recaptade& '

In applications of my invention to the

-suomge ol automobiles both compartments of

a receptacle wounld lopically and efiicient!y he
loaded before the receptacle el would be
moved from the loading level and another

' em*)ty receptacle broughh to the loading level.
Assuming that it is desired to bring anothor

'receptacle to the entrance level at the bottom
of the building structure, the operator then,

by properly actuating the control niechani%m'

for the driving motor 87, causes the en’m‘e 01

111 1L0 be rotated sithor

her to bring g select

i one direction or the

ed receptacle to the entrance level.

Ag the endless flexible chain 18 smaves 1
either direction, the trunnion bar 15 of each

receptacle is caused to rotate in the bearing or

journal member 21. The pinion gears 22, 23,

Let us assume that 1t 1s desired

70
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36 and 37 are synchronously rotated there-

- with and thus all points of the trunnion bar 15

~ -are maintained at the same level which, of

B

constant horizontal level.

course, means that the load receptacle 12 sup-

ported therefrom is likewise maintained at a

- It will thus be seen that my mvention com-
prises a circuitous elevator for moving and

storing objects which comprises but one end-
less flexible member or chain having a plu-
. rality of load receptacles suspended there-
~Arom and circuitously movable therewith

within a suitable building structive.

15

Tt will be understood that the figures used
are intended to be illustrative only and my

‘mvention is not meant to be limited to the

- exaet structure as shown, since other struc-

- tures may be used or devised which do not

- depart from the spirit of my invention. =

I claim .as my invention:

~ 1.In a circuitous elevator, a supporting

structure, a single movable endless flexible

.member having two adjacent straight por-

25

_distance from the endless: _ er an
1n-close relation to adjacent others of said
-+ “Y Joad receptacles during the movement ot the

-tions, means for movably supporting said
“endless flexible member within said support- _ _ a
. 1ng structure and defining its path therein, a “tance between the points of attachment of
' plurality of load receptacles attached to said 0 '

 endless flexible member and movable there-
with circuitously within the said supporting.
structure, a pair of relatively  movable
“bracket arms for each receptacle for pivotally
attaching 1t to and in a

1exible member and

-receptacles through the straight portions of

- their path of travel and for effecting a orad-
“uial Increase in the speed of movement of the _ ,

_receptacles as they transfer from one straight *flexible member within said supporting strue-

~ture and defining its path of movement there-

“"-path to the other whereby successive recep-
- tacles clear each other, and means for moving -
~sa1d flexible member and the receptacles sup-
_ported therefrom circuitously within the said
supporting structure. -~
- 2. In a circuitous elevator, a supporting
- -structure, a single movable endless flexible
.~ -member, means for supporting said endless
flexible - member within said - supporting -
Cstructure and defining its path of movement
‘therein, a plurality of load receptacles, 2 DAIr -
- of relatively movable bracket arms for each
- of said receptacles for pivotally attaching it
~1n-spaced relation with respect to the others -
5 0f said receptacles at a point thereon directly -
- above the center of gravity to the endless
fexible member in a position at a lateral dis- @708 - BTa the endless flexible member,

- tance therefrom, and means for moving said

i %III & CI

the said supporting structure.

. ‘endless flexible member circuitously within
60 o

. » N 1

position at a lateral

jtaC].eS
~1n the said supporting structure.
4. In a eircuitous elevator, rting
structure, a single movable endless flexible

ot the BﬂdléSS’ |

“and means for moving the said endlesg f
- 1ble member and the receptacles supported
RO - Sab vkt o . therefrom circuitously within the said sup-
L cuifous elevator, a SUpPOTting porting structure. 0]
- structure,.a single movable endless flexible * 5 T, % cirenitn
- member having two adjacent straight por- .
tlons, means for movably supporting said

- % ‘endless flexible member within said support- less flexible member within said supporting !

‘ing structure and defining its path of move-

tacles during the movement of the receptacles’
through the straight portions of their path of
‘travel and for effecting an increased speed
o1 mevement of the receptacles as they trans-

fer from one straight path to the other where-
by successive receptacles clear each other, said 80
‘bracket arm means comprising two members

exible member and

-ment therein, a plurality of load receptacles |
attached to said endless fle _ _
‘movable therewith circuitously within the
“sa1d supporting structure, bracket arm means
-+ *or each receptacle for pivotally attaching it
to and in a position at a lateral distance from
the endless flexible member and in close rela-
tion to adjacent others of said load recep- . '7 o
76

70

angularly disposed with respect co each other

other corresponding ends of the two mem.-

bers being jointed to constitute a member for |

- pivotally supporting a receptacle, the dis- 90

a supporting

member, means for supporting said endless

in, a plurality of load receptacles disposed in

two adjacent columns within the said sup-
porting structure, adjacent receptacles in

-y

- each column being closely spaced one above

having two compartments which are cdisposed
slightly apart one on one side of the plane
exible member and the other
~on-the opposite side of the plane of the end-
less flexible member, bracket arm means at-
taching the portion of the trunnion rod on
each receptacle between the two compart-

nents of that receptacle to the endless flexible.
‘member and disposing the receptacle 1n a-

i

position laterally displaced from the path

5. An 2 circuitous elevator, a supporting

$100°

and having the one end of the one member
~attached to the endless flexible member at one o
‘point thereon and the corresponding end of 85
‘the other member attached to the endless flex- |

“1ble member at another point ‘thereon, the

“the two members comprising one bracket arm

%o the endless flexible member being at least
equal to the shortest distance from the j oIn-
ture of the two members constituting a mem- *
“ber for pivotally supporting a receptacle to
the endless flexible member, and means for
- moving said flexible member and the recep-

supported therefrom circuitously with-

=08

_the other, trunnion rods on each of said load 110

receptacles, each of the said load receptacles

ex-

125

-structure, & single movable endless flexible -
member, means for supporting said en d-

130
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structure and de Aining its path of movement

therein, a plurality of load receptacles dis-

posed. 1 in two adjacent columns within said
supporting structure, a trunnion rod rotat-

ably attached. to each of said load receptacles
and disposed in a direction perpendicular

to the plane of the endless flexible member,

- means for rotatably attaching the trunmon

10

rod on each reeeptacle to the endless flexible

member whereby the said load receptacles

- are supported from the endless flexible mem-
~ber in closely spaced relation to one another,

16
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a gear wheel attached to the one end of the

'trunmon rod and a gear wheel attached to the
» other end of the same trunnion rod, a rack

member having a contour similar to the path
of movement of the endless flexible member
and disposed apart from the plane of the end-

- less flexible member on one side thereof and
‘a rack member similar to the first mentioned
_rack member disposed apart from the plane
of the endless flexible member and on the
~opposite side to that on which the first rack
‘member is disposed, means for supporting
said rack members within the said building

- structure, the rack members being enga D'eable

- by the said gear wheels respectwely,

- 35

the
gear wheels on the trunnion rods being

synchronously rotatable upon movement of

the endless flexible member whereby an equal
support is effected for opposite ends of the

said load receptacles and a substantially hori-
_zontal position of the receptacles is main-
- tained regardlese of the dlsposmon of the

load placed therein, and means for moving

the endless ﬂemble member and the re-

"ceptecles supported therefrom -circuitously
~within the supporting structure.

6. In g

- ture and deﬁnmg its path of movement there-

~ 4b

1, a plul ality of load receptacles d1eposed 1n
two adjacent colu.mns within said supporting

structure, & trunnion rod rotatably attached

to each of the receptacles and dlsposed per-

~ pendicular to the plane of the endless flexible

‘member, means for rotatably attaching the
'.trunmon rod to the endless flexible member

- whereby the said load receptacles are sup-

ported from the endless flexible member in -

~closely spaced relation to one another, a gear

55

wheel fixedly attached to one end of the trun-
nion rod and a. G*ear wheel fixedly attached

~to the other end of the same trunnion rod, a

member and disposed apart from and paral-

- disposed apart from and parallel to the plane
of the endless flexible member on the opposite:

65 side to that on which the first rack member

lel to the plane of the endless flexible mem-

‘ber on one side thereof and a rack: member

similar to the ﬁrst mentioned ra ck member

porting structure. defining
“eircuitous elevater a suppoj, ting

structure, a single movable endless flexible
meimber, means TFor supporting said endless
flexible membez within said suppel ting struc-

and moving
less path having straight and curved por-- 120

tions, a plurality of Toad receptacles disposed
- rack member ha,vmﬁ a contour similar to the'

path of movement of the endless flexible ~similar to 1ts own, and means for attfl,ehmg

-'1,'90'7',971-.'1 N

18 dlsposed means for svpportmg said rack

members Wlthm the said building structure,
the said rack members being engageable by

the sald gear wheels on the trunnlon rods, the _
said gear wheels on a trunnion rod bemﬂ %4

synchronously rotatable upon movement of
the endless flexible member whereby an equal
support 1s effected for opposite ends of each
of the said load receptacles and a subst‘m—.
tially horizontal posgition thereof is mem-

tained regardless of the disposition of the
load laeed therein, a separate roller rotat-

ably ettached to one end of each of the trun-
nion rods and a separate roiler 10Latab13r at-_

tached to the opposite end of each of the frun-"co

nion rods, a guide engageable by the roller
on one end of the trunnion rod and a 81111113,1'
guide engageable by the roller on the othe

end of the trunnion rod, the said guides hdv
mo* a contour similar to the

spectlve ends of the trunnion: rod, 1n CHgage-

‘ment with the said rack members Wl’:hh they .
respectively engage, and means for movmg 90

the endless emblﬂ member and the

re-

-cep‘tueles supported therefrom cueultously

within the said supporting structure
7. In a circuitous elevator 2 suppmtmg

‘structure, a single endless flexible member 95
~movable circuitously in said supporting
“structure successively through two adjacent
‘straight paths in the same plane, a plurality

of load receptacles attached to said endless.

fiexible member and disposed in two adjacent 100

oppositely movable rows having a space
therebetween, means at the top of the sup-

uhe path of and

supporting the endless ﬂemble member there-
at, said means including a supporting mem- 105

:ber of said supporting structure disposed per-
. pendleularly to the plane of the endless flexi-

ble member in the space between the adjacent
rows of receptaeles, and means at the bottem.

of the supportmg structure defining the path 110

of and supporting the endless exible mem- _
ber thereat, said last means including a sup-

porting member ot said supporting strue‘ture
dlsposed perpendicular to the plane of the.
~endless flexible member in the space between 125

the adjacent rows of receptacles. |
8. In combination, a single movable end-
less flexible member, means for supporting

said endless member in an end-

to be moved by said endless member in a path

said receptacles to said endless member in

spaced relation, including a pair of relatwely 125
‘movable arms f01 movebly connecting each

receptacle to the endless flexible member and
effecting gradual changes in the speed of

movement of said receptacles as they traverse

‘the curved portwns of their path of travel. 130

p“Lth of travel-s5
of 'the endless flexible member and ietammcr |
“the said gear wheels, attached to their re-
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- -57‘1':';%_0*7;5711 '

9 In combmatwn a smﬂ]e nmmble end-_-'
less flexible member means for supporting %
‘and moving said endless member 1n an end-

less path havmﬂ' straight and curved por-

tions, & plurahtv of load receptacles disposed

~ tobe moved by said endless member ina patn -
similar to its

said receptacles to sald endless member in
closely spaced relation and effecting a speed

own, and means for connecumﬂ'

of movemen‘c of said receptacles hich is

o frrefz,t@r than that of the endless member when

the receptacles traverse a curved portion of
their path of movement whereby proper
~clearance between successive receptacles  1s

ing & 1’}3,11* of relatively movable arms for con-

-_ nectmﬂ each receptacle to said endless flexible
 member and effecting gradual increases and
~ decreases in the speed of movement of said
‘feceptacle s thev traverse the cuwed por-

tions of their path of travel.

- 10. In comLmatmn a single 111ovable enf"*l-
less flexible member, means for supporting
. and moving said endless member in an end-

25

~tlons, a plur ahty of load receptacles disposed

legs pfuﬂh havmﬂ straight and curved por-

- to ba maved by said endless member in a path
similar to its own, and a pair of relatively

“movable arms for cach receptacle for attach-
ing it to said endless member in a Pposition

| whel"em portions thereof project on opposite

~gradual changes in the speed of movement of

.
- L

sides of the Dlane of said endless member,

e(.,t

said arms being relatively movable to e

the 1*eceptmcles as they traverse. curved pm-—
th‘i‘*S of their path of travel.
11, In combination, a Smnle momble end-

less flexible member, means for supporting

- and moving said endleSS member in an endless
e

path hmrlng straight and curved portmns a

plurality of load receptaclbs disposed to be
moved by said endless member in a path sim-
1lar to 1ts own, and a pair of 1*@1%11?617 mov-
“able arms for each receptacle for attaching ;
‘the receptacles to said endless member in

closely spaced relation and in positions
wherein portions thereof project on opposite

‘sides of the plane of said endless member, |
said arms effecting a change in the speed of .
‘movement of said recemtacles as they traverse
the curved portions of their path of travel

- whereby proper clearance between successive

‘receptacles iy obtained, and being 1'elatleﬁlv-"
‘movable to eﬂect such chan ges ‘in Speed:.

' | . 3{‘%'1.*‘ ti*ﬁ:‘:j])]ﬁ 1“’1{}1‘»’1}‘)@'{* Tl'leg 'ﬁ% ‘EO?‘ | r11~§}!o}(~}$ ulﬂg .
D m* m f}wnﬂ 58 ld end,‘,ﬂ%ﬂ 11‘1@111]361‘ in a.n {311r1- 1

.60

~ positi ons wherein nortions of s*ud *ef,ﬂn- '
tacles project on (}ppomte sides of t
-~ of said endless membm‘, and means for con-

| h of the

11(1 |

- 65

g ra dually

12, In emnbmfitmnj 1 sin ole- nmvabﬁ@ end—

e

_OMJ, ttﬂched t{) 5*‘11{“1 e:tld]ef;s mer 1be

he r 1NE

tinuously supporting one end of eac
receptacles on one slde of the :ﬂanﬁ of &

endlu |

'_111{}

positions Whu"em portions
~obtained, said last mentioned means includ-

1
'.Lg
o 31

ya

otaliy

including a sut:u:)muw endless rack, a
- for each receptacle rotatably mmmted there-
- on, and a gear wheel secured to-each of said

'ceptacles each in a

(MR

tacles in horizontal position regardless {:sf

the maml r of tmposition of load therel
a stationary endless rack, a Shaft
mted on each receptacle, and a gear wheel - ¢
-'on each of said shafts fOl 81{}:1{3'111“ said

_1110 i;m

amon .y rack and rotating in ﬂccardance
with the movement of the 1‘0(3@[“[*1

13. In combination, a single movab e md-“ -
flﬂ&ﬁ flexible member, means for. supporting > ¢
saicd endless 'membm 1n -an end- o
less pa 1th, a pmm“ty of load receptacles piv-

and lllt}Vl 1L 24

otally attached to said emlless 111ember 1n

sald endless member and at oppo-

Hf“

that end and 1‘otatnm in aecm*dance Wzth

'_tlm mf; ‘ement of the 1'eceptacles
in cembumtum ‘a single movable bnfl- |

14.
flex cible member, means for mp‘portmﬂ'
b1l
loss

attached %

of ‘said 1ecep—~ ,-
'sdﬁlm preject on opposite sides of the plane
of said endless member, and means for con-
tinuously supporting the opposite ends of-
said receptacles on opposite sides of the plane
.,Ji the endless membe1 for ma mtummg the
muephmiea each in a horizontal position re- &
- gardiess of the manner of imposition of load
_thelem mcludmﬂ a pair of spaced endless
racics dis sposed 1n parallel relation to the
' p.iflﬂ“ ﬂ:}h
' ends, respectively, of said receptacles, *
a shaft mounted on each Ieceptﬁclej anc Q '
Soear wheel on the Ol_:})O%lue ends of each of
said ‘ﬁi‘?ﬁiftS for engaging the endless rack at

member for. mmntammg the recep-v '

G2
-

d moving sald end].efss member in an end-
] mth, a plu‘*‘ahtv of load receptacles piv-

said endless member in.
-_*}oqmom Wherem portions of said recep-

100

acles pmwcu on opposite sides of the plane

of sald endless member, and means for con

tinuously supporting one end of each of the =

tacle in a horizontal 13031131011 regardless of
tha manneir of imposition of load therein,

ﬂmfts Tor engaging sald stationary rack, said
gear wheels and shafts being rotatable in ac-

cordance with the rllt)vemult of the recep-
tacies by the cooperation of the gear wheels 118
:Wlﬂl tﬂe bt&tli}ll‘}.l‘V Tack du]j'lnﬂ the 1110?’%— S |

ment of the receptacles. |
15, In wmbm&tmn ) smﬂle movabw end-

less flexible meﬂ’*bm, means for supporting

~ and moving said endless member in an end-“zq_ N

" receptacles on one s 1de of the plane of said 198

‘endless member for maintaining the recep-

E)hclft.;._- _' :
110

legs path, a plvwhty of load 1’*eﬂeptacl 3 mv-'--

'-{Jt&*h} attached to sald endless member in
ositions wherein portions of sald receptacles
| :prmect on opposite sides of the plane of said

cndless member, and means for continuous-
hf supporting the opposite ends (}f sald re-

p}ane' of
the endless member for maintaining the re-

1101'1?011&11 ]30511;1011 Te: |

ceptacles on opposite sides of th

tmd
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therein, including a pair of spaced endless

racks disposed in parallel relation to the

plane of said endless member and at oprosite
ends, respectively, of said receptacles, a shaft
rotatably mounted on each receptacle, and a
oear wheel on opposite ends of each of said
shafts for engaging the endless racic at that
end, said gear wheels and their shafts being

- simultaneously rotatable at the same speed

210

‘in accordance with the speed of movement ot

- the receptacles by the cooperation of the gear

15 .

- 20

1930. :

wheels with their racks during the move-
ment of the receptacles. B '

In testimony whereof, I have hereunto
subseribed my name this 5th day of February

HENRY D. JAMES.
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