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~ UNITED STATES PATENT

IIAROLD ROWNTREE, OF CHICAGO, ILLINOIS.

CLOSURE-CONTROLLING APPARATUS.

SPECIFICATION ferming pars of Letters Patent No. 596,946, dated January 4, 1898.
Application filed December 21, 1894. Serial No, 532,540, (No model.)

To all whom it may concern:

Be it known that 1, HAROLD ROWNTREE, a
citizen of the United States, residing at Chi-
cago, 1n the county of Cook and State of I1li-

nots, haveinvented anew and useful Improve-

ment in Closure-Controlling Apparatus, of
which the following is a specification. |
Thisinvention relatesto mechanism for con-
trolling fire-doors, safety-gates, and similar
closures. | | |
The object of theinvention is the provision
of means of novel construction and arrange-
ment for operating and controlling closures
in a simple and effective manner. |
Theinvention consists, substantially, in the
construetion, combination, loecation, and rela-
tive arrangement of parts, all as will be more
fully hereinafter described, as shown in the
accompanying drawings, and finally pointed
out in the appended claims. |
Referenceishad tothe accompanying draw-
ings, and to the various views and reference-
signs appearing thereon, wherein— o
- Figure 1 is a view, partly in elevation and
partly in vertical section, of an apparatus em-
bodying my invention.
view in vertical section, illustrating a form of

motor and its valve-controlling mechanism

adapted for use in connection with my inven-
tion.
ing from the right of ¥ig. 2. TFig. 4 is a sec-
tional view taken on the line 44, Fig. 2. Fig.
2 1s a detail view in plan of a closure embody-
ing a feature of myinvention. TFig.6isa de-
tached detail view of an electrically-operated
detent for the valve-controlling mechanism.
Figs. 7 and 8 are details in elevation and lon-
gitudinal section, respectively, of a construc-
tion for automatically locking and releasing
the valve-controlling mechanism. |

The same reference-signs are employed to
designate the same part wherever it occurs
throughout the drawings. . | |

In the drawings I have illustrated a con-

struction wherein my invention is applied to

operating fire-doors in an elevator-shaft. 1
desire it to be distinetly understood, however,
that my invention is of general application
and is adapted for use in variouns other con-
structions —as, for instance, in operating
safety-gates, doors, skylights, and the like.

Reference-sign A designates the wall of the |

3

Fig. 2 is a partial

I1g. 31s an elevation of the same, look-

elevator-shaft; B, the casing forming the ele-
vator-well shaft; C, floors at different land-
ings; K, the doors and the like to be operated,
and D a motor for controlling the doors.

In carrying out the principles of my inven-
tion the object had in view is to operate
simultaneously a series of closures. Many

forms of apparatus may be provided for aec-

complishing this purpose. The form shown
is an exceedingly simple and effective one,

wherein a suitable rod, cord, or other similar

connection I extends throughout the length
of the elevator-well, as in the form illastrated
in the drawings, and adjacent to the closures
to be operated. Kach closure K is connected
In any suitable way with the operating rod or
cable F. A flexible connection G is attached
to the closure at one end and to the operat-
ing rod or cable I at the other end. A suit-
able spring H may be interposed between the

closure and a fixed part of the casing adja-

cent thereto and normally acting to throw the
closure into its closed position, the closure
being held against the action of said spring by
the operating rod or cable. When the operat-
ingrod or cord Fissuitably moved, the tension

i on the flexible connection G is released, caus-

ing the springs to act upon the closures and
effecting a closing thereof, and a movement
of the operating cord or rod F in the opposite
direction effects an opening of the closures.
In practice and in the form shown the rod or
cord ¥ is normally heldin the position where-
by the closures are held in open position. " I
will now deseribe the construction of a form
of motor for effecting this result, although it
will be understood that various forms of mo-
tors may be equally well adapted for accom-
plishing thisresult. The form of motor shown
comprises a cylinder S and a piston 9, hav-
ing a stem 10 rigidly connected in any suit-
able way to the operating cord or rod . A

i convenient form and arrangement for main-

taining the operating rod or cord F at one
limit of its travel is shown, wherein the valve
for admitting the operating medium to the
cylinder B is so arranged as to permit the

fluid to normally enter the said eylinder, to

maintain the piston 9 and consequently the

rod 10 and operating rod or ecord ¥ at one
| limit of their travel.

When the valve is op-

erated to relieve the piston 9 from the action
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of its impelling medium, the piston is per-|
mitted to move toward the opposite limit ol
its travel, thereby operating rod If, whereby
the closures are permitted Lo close the tension.

of the springs II, and gravity acting upon the |-
closures when vertically-swinging closures

- are operated, effecting longitudinal pull on.
| ‘the operating rod or cord, thereby effecting
. a closure of all the closures simultaneously,
the movement of the operating rod or cord
effecting an exhaust of the operating me-
“dium from the cylinder, the valve mechan-
Jism for said cylinder being arranged to cut.
off the supply of medium to the cylinder and |
simultaneously therewith opening said cyl-

- inder to the exhaust. In this manner the

~ piston is cushioned—that is, is opposed by
the resistance offered to the exhaust of the
operating medium—and hence acts as a buf--
fer fortheclosures, thus avoiding a slamming -

. of the closures to their closed position.  Any

~suitable form of meehanism for accomplish-
- ing this purpose may be provided. I have
shown ‘a convenient form of mechanism
“wherein reference - sign 11 designates the
valve-chamber, 12 the valve, 13 the supply-
~ pipe, 14 the exhaust-pipe, 15 a rock-shaft,

~ having an arm 16 rigidly connected to the
~ valve. ' A single opening 17 is provided from
the valve-chamber to the chamber of .eylin- .
- der 8, which constitutes both the supply and

~ valve 12is constructed so as to normally close

-~ the opening to the exhaust-pipe 14, and when
suitably operated, as:will be more fully here-
inafter described, it effects a communication
between the opening or port 17 and the ex-
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~exhaust port for the motor-cylinder. The

haust-pipe 14, thereby not only cutting off
the supply of medium to the cylinder but
also opening communication between sald
cylinder and the exhanust.
of mechanism for manipulating valve 12 1n
order to accomplish this result may be pro-
vided, that shown being a convenient form

wherein a crank-arm 18 is rigidly mounted
upon shaft 15 and a crank-arm 19 is loosely

mounted upon said shaft. Crank-arm 18 is

~ provided with an arm 20, adapted to project

e
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into the path of movement of the arm 19, as
shown. |
ment may be provided whereby the loose
crank-arm 19 isnormally in engagement with
the arm 20 of crank 18. In the form shown
a spring 21 is suitably secured at one end
to a part of the framework or to the valve-
casing and atthe opposite end toalug formed

upon the-hub of the loose crank 19, the ten-.

sion of the spring 21 acting to rock the loose

arm 19 into engagement with the arm 20 of

crank 18. TUnless a hindrance 1s offered to
the action of spring 21 its tensionis sufficient
to rock fixed crank 18, and hence shaft 19.

A rocking of shaft 15 causes the valve 12 to |

open communication through port 17 between
the motor-cylinder and the exhaust-pipe,
thereby permitting the piston ¢ to travel from

Any suitable form-

Any convenient form of arrange-

~In order to hold rigid crank

rangement, wherein crank 19 is adapted to

be engaged by a hook or latch 22, suitably =
pivoted and earrying a pole-piece 23, which - .
| forms the armature of an electromagnet I,

included in electrie circuit L. . Suitable cir- @
cuit-closures may be provided in the electric

circuit, whereby the electromagnet K may -
‘be operated when desired to attract thear- =
mature 23 thereto, and hence to release the.
detent or lateh 22 from its engagement with

crank 19, thereby permitting the spring to. .
90 ..
with it crank 18, thereby operating the valve. . -
~ When my invention is appiied as a fire - . .
safety device the circumit-closures may com- -
prise any suitable form of thermostat M,
‘adapted to be.operated by an undue increase

operate on said crank to rock the same and

toward the opposite limit of its stroke, there-
by releasing control-rod or operating-cord K,
and hence permitting the inclosures to move
into their elosed position.. - . .
18 against the
action of the tension -of spring 21:and in po- - .. -
sition to hold valve 12, so as to open port 17
to the supply of operating medium and to o
close the exhaust-opening, any suitable auto-
matically-operated catch or detent may be =
provided, that shown being a convenientar- -
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‘electric circuit. If desired, suitable push-but- .

tons O may be provided for accomplishing

the same result. -~
. In some instances it may be desirable to
operate the rigid crank-arm 18 independently -
of the latch mechanism -above deseribed, and
‘hence independently of the loose crank 19,

whereby the valve may be operated to per-
mit the closing of the closures without dis-
turbing or affecting the electric circuit. In
order to accomplish this result, I provide a
suitable rod 24, secured in any convenient
way to the cerank-arm 18, and by suitably
manipulating the connection 24 said crank-
arm, and hence shaft 15 and valve 12, may
be manipulated without disturbing the lateh
connection of crank 19, and hence independ-
ently of the spring 21. It will be observed
that many other suitable constructions for

“accomplishing this purpose may be provided,

and I do not desire, therefore, to be limited
to the specific form shown.
It may be desirable to provide a construc-

‘tion wherein the valve-controlling mechanism
‘may be automatically locked against dis-

placement or actuation during certain inter-

vals of time—as, for instance, when the in-
vention is applied to elevator constructions
it may be desirable to provide an arrange-

ment wherein the valve mechanism 1s locked
while the elevator-car is in motion, thereby
avoiding the danger of having the closures
operated while the elevator-car is between
the landings. I have shown a convenient
and exceedingly simple way of accomplish-
ing this result, but I do not desire to be lim-
ited thereto, as many other forms of mechan-

its normal position at one limit of its stroke | 1sm may be provided to accomplish the same
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- result.
- valve for controlling the hoisting
which valve is adapted to be opemted by the

10
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operating-cables from the car. As is well
known, the piston of the valve P.is moved
to 1ts midway position, as indicated by the
dotted lines at 25, Fig. §, to effect a stopping
of the car, and 53.1{1 plston is moved either to

one side or the other of its medial position

in order to effect the movement of the hoist-

Ing mechanism to hoist or lower the elevator-

car.

I make use of this well-known arrange-

- ment in order to perfect a simple means for

13

therein, and I arrange lever or connection 24

20

effecting a locking of the operating mechan-
ism for valve 12 by mounting upon the rod
26 of the valve a plate 27, havin ¢ a notch 23

adjacent to the path of travel of plate 27, and

~in position to register with the opening 28

therein when said valve 13 in its medial posi-

tion, but adapted to bear against the side of
| plate 27 when said valve is mmfed to one side

- or the other of its medial position.

- armregisters with notch 28, and hence, as this

By the construction above described the
arm 24 is locked, thereby locking the operat-

ing mechanism 0f valve 12 except when said

reg 1ster is not effected, as above explamed

~until the hoisting mechanism controlling-

- 20

valve has moved to such a position as will ar- |
- rest the hoisting mechanisin, it will be impos-

 ? - sible to effect an aetuatlon of the valve 12
- while a ear is in motion. Of course any other

arrangement for accomplishing the same pur-

pose may be employed.
In many relations in which my invention

- may be applied it is necessary to provide slots
-in the closure to accommodate for various ob-

- structions or obstacles.

40

For instance, when
my invention is applied for opembmﬂ fire-
doors in elevator-wells the closures may be

 slotted, as at 30, (see Fig. 5,) to accommodate

.55

6o 1

o the lwisting-mble R when the closure Kisin
- 1ts closed position.
‘openings when the closure is in its closed po-
sztmn and hence in order to avoid any open-
ings tﬁndmﬂ to form a well or draft, I provide
| smmble automdtw mechanismfor elos,m?' said

In order to close such

slots. This may be accomplished in many

 ways, a simple and convenient arrangement

being shown wherein a cord or any suitable
eanmeetmn ol is secured at one end to a fixed

- part, as the casing B, and at the opposite end
- to a rod 52, pivotally secured to an arm of a
pairot bell-cranklevers 33, pivotally mounted
~upon the closure, as shown.
~cured to the other arm of said bell-crank le-
- ver is a plate or cover 34.

‘vers are pivoted adjacent to the slot or open-

Pivotally se-
The bell-crank le-

ing to be closed. The connection 31 is of a

.i -Ienﬂ th adapted to be slackened -as soon as the

elasure commmences to open, thereby permit-

ting a spring 35 to act upon the bar 32 and to

rock bell-crank levers 33 in a direction to im-

mediately draw the cover or plate 34 out of

In the fc:}rm shown P designates the ] ‘When said closure 1s closed, the cord or con-

nection 381 by reason of its length effects a
movement of the rod 32 in a direction opposed.
to the tension of spring 35, whereby the bell-
crank levers 33 are rocked in the opposite di-
rection and the plate or cover 34 ismoved info
a position to cover and close the slot or open-
ing, as will be readily understood by reference
to Fiﬂ“ D.

M&ny variations and changes in the loca-
tion, arrangement, and detml of construection

of parts may be made by any person skilled

in the art without departing from the spirit
of my invention. I do not desire, therefore,
to be understood as limiting myself to the ex-
act details shown; buft,

Having now fully ascertained the object
and nature of my invention, its principles of
operation, and a form of mechanmm embody-
ing the same, what I claim as new, and desire

to secure by Letters Pa,tent of the United

States, is—
1. Tn an apparatus of the c¢lass deseribed, a

series of closures, a fluid-motor, connections

between said motor and each of said closures,

a valve mechanism comprising a rock-shaft,
a valve operated thereby, arms mounted

‘thereon, one loosely and the other rigidly with

respect thereto, means for imparting a ten-
sion to saild loosely-mounted arm, whereby it
engages said rigidly-mounted arm, and an
a,utomatlcall} -operated locic for retammﬂ‘ said
loose arm out of engagement with said rwul
arm; as and for the purpose set forth.

2. In an apparatus of the class described, a
series of closuires, means for movi ng the same,
comprising a motor, connections between said
motor and each of smd closures, a valve mech-

anism forsaid motor, comprising a rock-shaft,

devices normally acting to impart a rotary
tension to said shaft to shift the valve mech-
anism, means opposing said tension devices,
and means for releasing said opposing means;

i as and for the purpose set forth.

3. In an apparatus of the class described, a
series of closures, a motor, connections be-
tween said motor and each of sald closures,
whereby when said motor is operated, Sm_d
closures are all simultaneously moved, avalve
mechanism for controlling said motor, and
means for locking said vah"e mechamsm

against mov ement during the travel of the
elevator-car; as and for the purpose set forth.

4. Inan appm*atus of the class deseribed, a
closure, having a slot or opening therein, a
pair of bell-crank levers pivotally mounted
upon sald closure adjacent to said slot or
opening, a plate pivotally secured to one arm
of each of said levers, a bar connecting the
other arms of said levers, a spring connected
to said bar, normally acting thereon to rock
said levers, and uncover smd slot or opening,

a flexible connection between said bar and &
fixed part of the framework, adapted when

| sald closure 1s moved to its ClObed p(}sm{m to

position as a cover for the slot or opemnn. | move said bar in opposition to de spring,
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~whereby said levers are rocked to move said |
plate to cover said slot or openm
_the purpose set forth. |

IO
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- --1‘anged:a.ti-diﬁ?erent-l&ndings.-therein',-a-rnOter,':
~means for automatically controlling the ac--
tion of said motor, and connections between
said motor and each of said closures, whereby
~when said motor is actuated, all of said eclo- .

.40
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5. In an apparatus of the elass descrzbed

series of closures, a motor provided: with a
. “piston, means for normally maintaining said
. piston at one limit of its stroke, connections

between the rod of said piston and each of

said closures, whereby said closures are main-

tained in open position when said motorisin |
its normal position, and means for permitting
said piston to move to the opposite end of its
- stroke, thereby releasing said conneeﬁems
ias and for the purpose set forth. o
-6, In an apparatus of the class deeerlbed a
o eeues_ of closures, a fluid-motor having a pis- -
. ton, connections between the rod of said pis-
- ton and each of said closures, devices for nor-
. mally admitting fluid to said motor to main-
tain said piston at that limit of 1ts travel
- which holds the closures open, and devices |-
~ for automatically opening said motor to the
- exhaust, whereby said piston is permitted to
~movetotheoppositelimit of itstravel,thereby
‘releasing said connections, permitting said

e:'lesuree tomove to a closed pesﬂslon and cush-

o loning the movement,- as :md forthe purpose
set forth. o

7. In a ﬁre-door epperebus for elevaters an

elevator shaft or well, a series of closures ar-

sures are simultaneously operated; said mo-
tor normally acting to maintain said closures
in one limit of their movement as and for the
purpose set forth., -

8. In afire-door apparatus for elevators, an

elevator shaft or well, a series of closures ar-

ranged at different landings therein, a mo-

tor, means at will for antomatically control-

hnﬂ* the action of said motor, and connections
between said motor and each of said closures,
whereby, when said motor is actuated, all of_
said closures are simultaneously operated; as
and for the purpose set forth.

9. In a fire-door apparatus for elevators, an
elevator shaft or well, a series of closures ar-

ranged at different landings therein, a single

motor connections between said motor end
each of sald doors, a motor on each of said
closures, means for automatically controlling
the action of said motorin one direction, and
means for releasing said motor at will, as end
for the purpose set forth.

10. Inafire-door apparatustorelevators,an
elevator shaft or well, a series of closures ar-
ranged at different 1&11(1111”‘8, a motor, con-
nections between said motor and each of said
closures,means fornormally maintaining said
motor at one limit of its travel, and electrical
means whereby said motor is automatically

operated at will; as and for the purpose set

forth. S
11. In an apparatus of the class deseribed,

&S and fer:

the combination with a series of closures, of

-a-motor, a valve mechanism for controlling -
the action of said motor, means for automat-
| ically actuating said valve mechanism, aux- .
iliary means independent of said automatic -
means for actuating said valve mechanism, -
“and connections between said motorand each
of satd c,loeures as and for. the purpose *set-

forth.

7s

12, Inan app&mtus of the elass deserlbed -

the combination with a series of closures, ef.- SR
“a motor comprising a cylinder-and piston, a
| valve mechanismarranged to normally admit
| an opemtmw fluid to smd cylinder, whereby =

S0

said piston is normally held at one limit of f

its travel, means for automatically shifting
said valve mechanism to open said cylinder
i to the exhaust, and connections between said
piston and ea,eh of sald closures, as and for . .
| the purpose set forth. |

13. In an apparatus ef theeless descmbed

the combination with a series of closures, a -

“motor, devices for-auntomatically e-_ontrelling :
{ the action of said motor, auxiliary means, in- .
dependent of said. automatic devices, forcon- :
trolling said motor, connections between said
| motor .‘:L}fld each of saild closures, -
normally held in one limit of 1ts movement,
and means for releasing said motor at will,
| as and for the purpose: set forth.

50

said motor -
05

14. In an apparatusof the class deseflbed

magnet, and connections between said motor
and each of said closures; as and for the pur-
pose set forth.

15. In an appamtns of the class described,
the combination with a series of closures, a
motor, a valve mechanism theretor, an electro-
magnet arranged to control said valve mech-
anism, means for automatically opening or
elosmﬂ the circuit of said magnet upon an
&bnormal rise of temperature, whereby said
motor is actuated, and connections between
said motor and each of said closures; as and
for the purpose set forth.

16. In an apparatus of the class described,

the combination with a series of closures, a

cylinderand piston, connections between said
piston and each of sald closures, a valve ar-

ranged to control the supply to and exhaust

from said cylinder, means for normally main-
taining said valve in position to open said
eylinder to the supply, whereby said piston
is held in one extreme limit of its travel, and
said closures are held in normal position, and
antomatic means for moving said valve to
open said cylinder to the exhaust, whereby
said closures are moved from their normal
position; as and for the purpose set forth.
17. In an apparatus of the class deseribed,

the combination with a series oi closures, a

single motor, connections between said motor

and ea,ch of said closures, means for normally

.the combination with a series of closures, a
‘motor, means for throwing said motor into
action, inecluding an electromagnet, means. . . -
for opening or closing thecircuit of said mag-
 net, a valve mechanism controlled by said
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maintaining said motor open to its operating |

medium, whereby said closures are normally |
maintained in open position, a tension device
against which the action of said motor nor-
mally operates, and means for automatically
opening said motor to the exhaust, whereby
said motoris released and said tension device
effects a movement of said closures to their
closed position; as and for the purpose set
forth.

18. In an apparatus of the class desecribed,

‘the combination with a series of closures, a

single motor, connections between said motor
and each of said closures, means for normally
maintaining said motor open to its operating
medium, whereby said closures are normally
maintained in open position, a fension device
against the action of whiceh said motor nor-
mally operates, automatic means for opening
sald motor to the exhaust,and auxiliary means
independent of said automatic means, for

opening said mofor to the exhaust; as and |

for the purpose set forth.

- 19. In an apparatus of the class described,
the combination with a series of closures, of a
single motor, connections between said motor

and each of said closures, means for normally ;

maintaining said motor open to its operating
medium, whereby sald closures are normally

i

19

maintained in open positions, tension devices
against which said motor normally operates,
md tension devices normally tending to close
said closures, each of said closures prowded
with slots, means operated by the movement
of said closures to their closed position for
automatically closing said slots, and means
for releasing said mator; as and for the pur
pose set fmth
20. In an apparatus of the class described,
the combination with a series of closures, a
rod or cord arranged adjacent thereto, & mo-
tor, connections between said motor and said

rod or cord, a flexible connection between

said rod or cord and each of said closures,
means for normally maintaining said motor
at one limit of ifs action, whereby said clos-
ures are normally maintalned in open po-
sition, tension devices against the action of

‘which said motor normally operates, and

means for automatically releasing said motor
at will from any desired point, as and for the
purpose set forth.
In witness whereof T have hereunto set m v
hand this 13th day of December, 1394.
HAROLD ROW’I\ TREL.
In presence of—
M. I. CAVANAGH,
- S. E. DARBY.
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