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" a horizontal direction. |
i ilustrated and described as applied”to

case of accident thereto.

UNITED STATES
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No. 832,010.
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To all whome it DLl CONCETIL.

Be it known that I, MyroN CoOsSEY, a citi--
~zen of the United States;. and a resident of
“the borough of Brooklyn, city of New

Y ork,
York, have invented certain
in Door Car-
of which the

State of New
new and useful Improvements
rying and Operating Devices,
following is a specification.
My invention relates to improvements in
doer. carrying and operating ( evices, and 1S
especially well adapted for ¢ases where 1t 1s
desired to move two or morg doors simulta-
neouslv in the same

Sot limited to moving the doors simultane-
ously in the same direction, but, on the con-
trary, is adapfed,if modified, to-move them
simultaneously in opposite
varyving rates of speed. Moreover, my in-
vention mayv be applied to doors Moving ver-
tically or upw:u'di}f, as well as laterally or in

laterallv-movable doors. . The relative speed
of the dz ors may be varied. Thus one door
may move twice as fast as the other, or it may
he made to move either more or less than
twice as fast. -

[ have found from experience that wher-
ever operating mechanism is utilized to trans-
mit movement from one door to another it is
important, tf not . essential, to prevent the
transmission of strains from any of the doors
to the operating mechanism.
ing mechanism
doors which are either moving in the same
tirection and past each other or moving in
)pposite directions and toward each other,
any breakdown of the operating. devices will
result in rendering impossible any movement
of the doors without a complete destruction
of the operating devices. ]Ey the use of my
‘nvention 1 prevenf transmission of any
strains to the operating devices both when
the doors are in normal operation and also In
Obviously the de-
vice for prevention of transmission of strains
may be placed, strictly speaking, intermedi-
ate the doors and operating mechanism or
mav he merely so constructed with respect to
ihe doors and the operating mechanism and
to produce the
saine general result. | -

h the acehmpanying drawings, Figure |
shows diagrainmatically my invention ap-
plied to three shding doors arranged to move

\ direction and at varying .
tates of speed.” My invention, however, 1s

directions and at |

In the present case |

If the operat- |
directly ot indirectly connects -

¥
r 1 anilie.

-and antifriction devices.

* 1in the same direction. - Ing. 2 shows dia-

orammatically my invention applied to two

doors arranged- to move in opposite direc- .

tions. Kig. 3 shows & cear-wheel adapted to

L

he used in a modification of my invention.

6o

Figs. 4, 5, and 6 are front elevations of & con-

«truction enibodving a preferred form of my
- vention and showing two doors sliding in
the same direction and in three different po-
sitions. Thus in Fig. 4 the doors are closed,
in [ig. 5 they are partially open, and in Kig. 6
they are entirely open. Fig. 7 1s a top or
plan. view with the parts in the positions
shown in Fig. 4. Fig. 8 is a view, partially
in section and partially in plan, showing the
same construction illustrated in Fig. 7, but
with certamn parts removed to show more
clearly the arrangement of the racks, gears,
Fig. 9 is a Ccross-
<ection on the line 99 of Fig. 4, and Kig. 10 a
cross-section on the line

Taking up, now, the diagrammatic views,
g, ,
the same direction, the door A moving with
twice the speed of the door A’ and the door

A? moving with twice the speed of the doo

Az or four times as fast as the door A’. These
rosults are brought about as follows: The
doors A’, A%, and A® are hung, respectively,
from the sliding bars D', D% and D7, these
bars being supported In any suitable manner
to permit of longitudinal reciprocating mo-
:on.  The bars D* and D? are provided, as

‘shown, on their upper sides with rack-teeth.

The bar D’ is provided with a cear-wheel B,
rotatably mounted therecn m any suitable
manner. This gear-wheel meshes, as shown,
with the movable rack D? and, further,
meshes with the stationary rack C'. Con-
sidering now the effect of the mechanism so
t.+ described with reference to the relative
movement ofdoors A’ and A?and disregard ing
for a moment the door A%, it will be seen that,

when the door A’ is moved in the direction of

the arrow—_that is to say, to the lef t—1t will
cause the gear-wheel B to rotate in a clock-

wise direction, due to the fact that it meshes

with the fixed rack €7 and that such rotation

-
i

the movable rack
ended therefrom,
in the same

of the gear-wheel compels
D2 and the door A% susp
Hkewise to move to the left and
direction as the door A’
Toor A? will move with twice the speed of the
door A'. Referring again to Fig. 1 and con-
sidering now the relation of the door A* to

the others, it will bernoted that the door A* is

10 10 of kig. 4.

Moreover, the

7¢
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1 shows three sliding doors moving m
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geared to the door A? in precisely analogous
fashion to the manner in which, door A? is
geared to A’. In other words, the door A3 is
suspende_d from a slidable rack D3, . corre-
sponding with D? -A gear-wheel B? is pro-
vided corresponding with the gear-wheel B’

‘and 1s mounted in similar manner thereto,

and a fixed rack (*, corresponding with the
rack (, 18 also prowded to mesh with said
cear-wheel. The effect of the operation of
this duplicate mechanism is also the same as

before, which' is to compel the door A® to | |

move Wlth twice the s eed of the door A?, or,

in other words, with four tlmes the speed of-

15 the door A".

20

25

20

Referring to F‘lﬂ' 2, my invention is there
shown dmmamm&tmall as applied to two
doors which are compelled to move in oppo-
site directions, one twice as fast as the other.
This result 1s attained, as will be seen' by a
comparison of Fig. 2 with Fig. 1, by locating
the movable rack and the ﬁxed rack on the

same side of the gear-wheel. . Thus, referring
still to Fig. 2, €’ is'the fixed rack, and D? the

movable rack both located on top of the
cear-wheel B’ and of course arranged to mesh.

therewith. The gear-wheel B’, as before, is
mounted on the movable bar D’ which in
turn supports the door A’. Agam as be-

fore, the movable rack D? supports the other |

door A2~ When the door A’ is moved to the
left, for example, it will be seen that tne fixed

- rack C' will compel the gear-wheel B’ to ro-

335

40

45

55

tate in a clockwise direction, which in- turn
will eompel the movable rack D? and the
door A? to move to-the right and away from
the door A’ and with a speed twice as fast.

Thus far all the constiuctions described

have shown one door moving twice as Tast as
its adjacent door. This, however, is not a

necessary condition, because by a smlple
modification of the ﬂ'ear-wheel the relative
speed of the doors either in the same or in op-
posite directions can be varied at will. One

method of doing this consists in substituting -

for the frea,r-wheel B’, for example, in Fig. 2
the dupleh oear-wheel shown in Fig. 3. This
duplex w heel consists merely of two gear-

i

'832 010

Sp eed of the door A’. Of course it. will be
understood that the duplex wheel shown in
Flcr 3 may be substltuted not. only for the
crear-whee B’ in. Fig..2, ag;just described, for
purposes of ﬂlustratlon, but may also be sub-
stituted for the gear-wheels shown. in. Fig. 1
or in any other construction embodying my
invention where it is desired to move one

ually as fast as-another.
Eg descrlptlon of the dmgr&m—
1

The Toregoi
os. 1,2, and:3 will now make.

matic views of

‘door either more or less than twice and more
.than e

75

the practical Worﬁmg constructtons shown in. .

| the remamning figures easily understood.

In the practical operation of my-invention

30

1t 1s desirable to provide some means for pre-

venting the transmission of strains from the
doors' to the racks and gear.
means for this purpose 1s to provide a door-
hanger comprising two outer bars or guides,
which constitute one element, and an-inter-

A preferred

mediate bar,which constltutes another ele- .

ment, with antifriction devices between the
outer bars or guldes and- the mtermediate
bar. One of these elements is designed to
have endwise movement with respect to the

00

other, and in the present case I have, asillus-

trated in- Figs. 4 to 10, shown the mterme—

diate bar movable With res ect to the outer - -
95

bars or guides. Thus in the said figures it
will be seen that there are two doors shown,
A’ and A? the door A’ being connected by

links 1 1 to a movable bsr D’ which bar is

slidably supported upon antifriction devices
between the fixed bars or guides 2 and 3. As
shown, these antifriction devices comprise

100

balls 4 which are loosely held in fixed rela~

tion to each other in a well—known manner by

a ball-carrier 5, the balls themselves running

| in lﬂngltudma,l grooves 6 and 7, (see Figs. 9

and 10,) located on the respectlve edges of
the ﬁ:xed bars or guides 2 and 3.
readily be understood that the bar I/ might
be.fixed and become the guide and the bars
2 and 3 be movable. Of course 1n this eveht
the links 1 would have to be connected to the

bars 2 and 3.
As shown more clearly in TFigs. 9 and 10,

wheels of different diameters rigidly con- | the antifriction devices or balls serve not
so nected. The effect of the substitution of the | only as antifriction devices, but also to reétain
duplex wheel upon the relative speed of the | the intermediate bars in Operatwe position
doors will depénd upon whether the larger | with regard to the outside bars and prevent
wheel or the smaller is made to mesh with the any movemem between the movable element
fixed rack. Thus if the large wheel X be | and the fixed element at a right angle to the
made to mesh with the fixed rack ¢V and the | endwise movement. This has several ad-
small wheel Y with the movable rack D? then | vantages. In the first place it does away
the movable rack, and consequently the door | with the necessity of any other retaining
A will move less than twice .as fast as the | means, and in the second lace 1t affords an
door A’, the amount of dlﬁeren(,e in speed absolutely sure means of keeping the inter-
6o ,(lopendmn‘ upon the r1elative size of said | mediate bar in its proper relation to the out-
wheels X and Y. If, on the contrary, the | side bars and also permitting a certain
small wheel Y is made to. mesh with the fixed | amount of flexibility. KFurthermore, in the
rack and the large wheel X with the movable | event of any one of the doors stnkmg an
- rack D? then things will be reverse, and the | obstruction during movement the resulting
65 door A* will niove with more than twu,e the | stram.s are dlstrlbuted over all the balls

10§

It will
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which obviouslyreduces the strain on any one | D?* and its door A? also to occupy different

ball. The aforesald movable bar )’ carries

a pair of guides 8 9, similar to the other guides.

2 3, already described. In the precise form
shown, Figs. 5 and 10, these guides 8 and 9
are each rigidly secured to a common base-
plate D* by bolts or rivets z, and the base-
plate D* is secured- to the movable bar D/, so
as to move with it:  One of the links 1T may
be utilized to connect the bar 1Y and base-

plate D*, as mdicated i Figs. 8 and 10, or

they may be connected together by other

means. Moreover, there 1s provided a mov--

able bar D?, stmilar to the mnovable bar D’ and
adapted, like D', to slide back and forth be-
tween the guides 8 9 and runuing, as before,

on balls 10, located in the longitudinal grooves |

11 12 (see Kig. 10) and held together by the
ball-carrier 13.

through the links 14. A rack D? is rigidly

secured to the movable bar 1), the teeth of

sald rack engaging the under side of a gear-
wheel B, as-will be more fully described Lere-
inafter. Thus the construction just de-
scribed 1 detail will be seen to comprise two
doors, A’ and A? the door A’ being connected
to a bar D, shdably mounted on antifrietion
devices between fixed guides 2 3, and the
door A? being likewise connected to the mov-
able bar D?, shidably mounted on antifrictiorn
devicer -.atwecn the gnides 8 4, which guides
are conrected to and carnied by the aforesaid
movabie bar D', to which the other door A/
15 connected.  The particular form of mecn-
antsm which’ I have shown for connecting
and mutually operating these doors com-

‘prises the gear-wheel B’, rotatably mounted

on and carried by the nmovable guide 8,
which 1n"turn 1s rigidly secured to and car-
ried by the movable intermediate bar 1V,
which carries the door A’. -This gear-wheel
B’ meshes® both with the {ixed rack (¥ and
atso with a movable rack D#) whieh 1s nigidly
secured to and practically forms part of the
movable mmtermediate bar D* which in turn
supports the door A% Consequently when
either the door A’ or the other door A? is
moved to the left, for example, the other
door must necessarily move . the same
direction and the door A? must alwavs move
at twice the rate of specd as the door A7, If
the moving -power 1s applied to the door A7,
the movable bar 1)’ must also move and drag

after 1t the gear-wheel B/; which being com-

pelled to rotate by the fixed rack (¥ drives
the movable bar D? through the intervention
of its rack which is.in mesh with the said
cenr-wheel, and thus drives the bar I?* and
1ts door A* In the same direction as the door
A/, but with twice its speed. It will be noted
(see particularly Fig. 10) that the cuides 8 9,
mounted on the movable bar 1)) are not
the same vertical plane as the other pair of

Like D/, the movable bar -
D* 1s connected to a door, In this case A2

‘I!

planes from the movable bar D)’ and its door
A’) so that the door A* 1s able to slide in
front of the door A’ without interference.

Having described my invention, I claim—

1. In a door carrying and operating de-
vice, the combination with a plurality of
dours of operating mechanism adapted to
transmit movement from one door to an-
other and means arranged to prevent trans-
missions of strains to said operating mechan-
181 N g

2. In door carrying and operating devices,

' the combination with operating mechanism

for connecting a plurality of doors and adapt-

| ed to transmit movement from one door to

another, of hangers adapted to be arranged

70
75

80

itermediate the doors and said operating -

mecharism and adapted both to support the

weight of a door and prevent the transmis-
sion of strains to said operating mechanism.

3. In door carrying and operating devices,
the cembination with operating mechanism

for coniecting aplurality of doors and adapt-

ed to transmit- movement from one door to
another. of hangers -adapted to be arranged
intermediate the. doors and said operating

mechsnism and comprising two elements—

one sn intermediate bar and the other com-

prizitnig two outside bars rigidly secured to--
geulier, one of said. elements being movable
witil respect to the other and adapted to

carr¥ 4 door. _ |
4. In door carrying and. operating devices,

| endwise - movable bars, fixed %Uid{“:-i upon

which sald bars move, means for piuzze:t-
mg movement between the movable bar: :ind
their guides at right angles to the endwise
moveiment, means for connecting a door to
each movable bar, and operating mechanism
for transmitting movement from any one of
sald movable bars to all the others. -

5. In door earrying and operating devices,
the combination with a plurality of hangers
c¢ach comprising two outside bars constitut-
ing one element and an intermediate bar con-
stituting another element— one of said ele-
ments being movable with respect to the
other, and the movable element being adapt-
ed to be connected to a door—of operating
mechanism comprising racks and a. gear
adapted to transmit movement of each mov-
able element to all the other movable ele-

‘ments.

6. In door carrying and operating devices,
the combination of a plurality of racks and
gear for transmitting motion from one door
to another door, and door-hangers arranged
infermediate the doors and said racks and
gear, and each comprising two outside bars
constituting one element and an intermedi-
ate bar constituting another element, one of
said elements being movable with respeet to
the other and said movable clements adapted

This permits the movable bar | to sustain the doors.

QO
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7. In door carrying and o erating devices,

832,010

ﬁovable' bar is controlled by the -endwise

the combination with a plurality of racks | movement of every cther movable bar.

and a gear arranged to impart. motion from

“one door to another door, and in the same di-

rection, of a plurality. of hangers each com-
prising two outside bars constituting one ele-
ment and an intermediate bar constituting

another element, une of said elements being

movable with resliect to the other and means |
| means for connecting them to doors—an

for connecting the movable element to a

- door. -

- and a gear arranged to impart motion from:

~ two outside bars comprising one element .and

20

30

35

40

45
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8. In door-ca,rrying and operating devices,
the combination with a plurality of racks

13. The combination with a plurality ofl

racks and a gear. of a plurality of hangers,
each comprising two outside bars constitut-
ing one element and an intermediate bar con-
stituting another element—one of said ele-
ments being movable with respect to "the
other and said. movable elements havin

balls arranged on each side of said intermedi-
ate bar and in grooves provided in the adja-
cent surfaces of the intermediate and outside
bars to retain said intermediate bar 1n opera~

one door to another door and in the same di- ‘__j_:_i_ve position with regard to the outside bars.

‘rectfon but at varying rates of speed, and a

plurality of door-hangers each comprisin

an intermediate bar comprising another ele-

ment, one of said elements being movable.

n

14. Indoor carrving and operating devices,
the combination of a-pair of fixed guides; a
movable bar slidably mounted between said
guides; antifriction devices arranged be-

tween said movable bar and said guides; a -

with Tespect to the other, and the movable | gear-wheel carried by said movable bar; a

element having means for carrying & door..

9. In door carrying and operating devices,
the: combination of a gear-wheel and racks
adapted to be comnnected to doors for trans-
mitting movement of one door to another, and
means including antifriction devices for sus-
taining the weight of the doors gnd relieving
the racks and gears from strain. N

10. In door carrying and operating devices,
the combination of a gear-wheel and racks

-adapted to be connected to doors for trans-

mitting moyement of one door to another,
and means . including antifriction devices
adapted to be interposed between the doors

and the racks and gear for sustaining the

weight of the doors and relieving the racks

and gear from strain.

11. In door carrying and operating devices,
the combination of a plurality of sets of
three bars each, the said three bars of each
set being parallel and situated one above the
other, each set being composed of two mem-
bers, one of which comprises two outer bars
rigidly secured together, and the other.a cen-
tral bar; antifriction devices interposed be-
tween said central and outer bars; devices
for connecting one of said members of each
set, with a door, the other member being se-
cured to cause relative motion between 1t
and the first member, and teans including

" racksin mesh with a gear whereby the lateral

58

6o

movement of each movable member is con-
trolled by the movement of every other mov-
able member. - |

12.-In door carrying and operating devices,
the combination of endwise movable-bars
arranged to reciprocate between outer bars
situated on either side thereof and substan-
tially parallel therewith; antifriction devices
interposed between said movable and outer

 bars; devices on.each of said movable bars

55

for connecting it to a door, and ineans in-
chuding racks in mesh with respective gears,

whereby the endwise movement of each

]

|

pair of guides carried by said movable bar; &
second movable bar slidably mounted be-
tween sald last-named guides; antifriction
devices between said last-named guides and
said second movable bar; a rack carried by
said second movable bar and in mesh with
sald gear-wheel; and a stationary rack aiso
in mesh with said gear-wheel. N

15. In door carrying and operating devices,
the combination with a plurality of movable
bars, means for connecting a door to each
movable bar, guides for each movable bar,
antifriction devices arranged on each side of
each said movable bar and intermediate. it
and its guides, a rack rigidly secured to the
first set of guides and another to each suc-
ceeding set of guides, excepting the last, a ro-
tatable gear-wheel connected and traveling
with each set of guides, excepting the first

set, and arranged to mesh with the rack af-

fixed to the immediately - preceding set of
guides, and a movable rack connected and
moving with each movable bar excepting the
first and meshing respectively with the atore-
said gear-wheel attached to the cuides sup-
porting its movable bar—the first set of
cuides being fixed and immovable and each
succeeding set being rigidly connected -and
moving with the immediately-preceding mov-
able bar. '

16. In door carrying and operating devices,
the combination with a plurality of movable
bars, means for supporting a door from each
of the movable bars, a pairof guides arranged
on each side of each movable bar, one pair of
cuides being fixed and the other guides mov-
able, antifriction devices arranged-‘on each
side of each movable bar and intermediate it
and its guides, and means comprising racks

i-and gear adapted to transmit movement
-Lrom either movable bar to all the other mov-

&ble ;b&I'S. .
'17. In door carrying and operating devices,

the combination with a plurality of movable
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bars, means for supporting a door from eacly
~ of the movable bars, a pair of guides arranged
on each side of each movable bar, one pair of

ouides being fixed and all the other guides
movable, antifriction devices arranged on
each side of each movable bar and intermedi-
ate 1t and its guides, and means comprising
racks and a gear whereby a movement 1m-
parted to any one.of the movable bars will
produce a movement of each other bar and
at a rate of speed different from that of every
other bar. - -

- 18. Indoor carfying and opérating deﬁces, |
the combination with a plurality of movable

bars, means for supporting a door from each

movable bar, a pair of guides arranged on

each side of each movable bar, one pair of
cuides being fixed and all the other guides

“movable, antifriction devices arranged on

each side of each movable bar and interme-
diate it and its guides, and means comprising
racks and a gear, whereby any movement
imparted to any one of the movable bars will

produce a movement of every other movable.

bar in the same direction, but at varying
rates of speed. | SR
19. In door carrying and operating devices,

the. combination with a plurality of movable

hars, means for supporting a door from each
movable bar, a pair of guides arranged on
each side of each movable bar, antifriction
devices arranged on each side of each mov-
able bar and intermediate it .and 1ts guides,
and means, comprising a fixed rack, a mov-
able rack and a movable gear meshing with

hoth racks, for compelling movement of all

the other movable bars upon the movement
of either of them. o ,

20. In door carrying and operating devices,
the combination with a pair of fixed guides,

a movable bar supported to slide between

said guides, a pair of movable guides, a sec-

ond movable bar supparted to slide between

sald movable guldes, means for ngidly con-
necting the first-named movable bar to the
movable guldes, a gear-wheel carried by the
movable guides, a rack rigidly connected to
the second movdble bar and meshing, with
said zear-wheel, and a stationary rack with
which said gear-wheel meshes.

21. In door carrying and operating devices, |

¥

‘the combination of two movable bars, means
For supporting a door from each movable bar,

a pair of guides arranged on each side of each

movable bar, one pair of guides being fixed

and the other pair movable, connections be-
tween the movable pair of guide§ and the bar
supported - between the fixed guides, and
means comprising racks and a gear whereby
a movement imparted to any one of the mov-

able bars will produce a novement of the

other bar. , |
22. In door carrving and operating devices,

the combination of two movable bars, means

for supporting a dooft from each movable bar,
a pair of guides arranged on each side of each
movable bar, said guides being in different
vertical planes and one pair of guides being
fixed and the other pair movable, and the
movable guides being connected to the mov-
able bar supported between the fixed guides,
and means comprising racks and gear where-
by any movement imparted to one of the
movable bars will produce a movement of the
other movable bar. o

23. In door carrying and operating devices

the combination with operating mechanism

for connecting a plurality of doors and adapt-

ed to transmit movement from one door to -
another, of hangers adapted to be arranged

intermediate the doors and said operating
mechanism, each hanger comprising three

bars of which the two outer bars are con-
nected together and constitute one element,

and of which the middle bar constitutes an-
other element, and one of these elements be-
ing movable with respect to the other, and
the opposing edges of the two outer bars ana
of the middle bar being grooved, means for
connecting said movable element to a door,
and balls supported in the grooves between
the middle and outer bars for preventing

"movement between the middle and outer

bars at rigcht angles to the endwise move-
ment of the movable member.

In witness whereof I have signed my name
to the foregoing specification in the presence
of two subscribing witnesses. - |

~MYRON COSSEY.

Wi tnesses:
[IENRYE

LY
T ora
o

S. K STEVEN.
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