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UNITED STATES

PATENT OFFICE.

- -_OLIV}LR H. HICKS AND. ROBERTUS ¥ TROY OF LIIIC‘AGO ILLI\TOIS
ASSIGNORS TO THE HICKS-TROY ELECTRIC DOOR COMPANY OF

SAME PLA CE..

' ELECTRIC_ DOOR-OPERATING APPARATUS.

SPEGIFICATION forming part ef Letters Patent No. 572,301, dated December 1, 1896

| Apphca,tmn filed J&nuery 28,1896, Serial No. 577,208,

(Ne model Y}

To all wivom it Ay COMCerm: |
Be it known that we, OLIVER H. HI0KS and

- ROBERTUS F. TrOY, citizens of the United

sy

States, residing at Chleaﬂ'o 1 the county of
Cook and State of Illmms h.:we invented an

Improvement in Electric Door-Opel ating Ap-

paratus, of Wthh the following is a speelﬁeﬁ,-

IO

505,271,

tion.
Our present invention relates to an im-

provement in the class of electric door-oper-

ating apparatus which is exemplified by Let-

- ters Patent of the United States No. 461,122,

issued October 13, 1891, to R. F. Tloy one

of the present applleante and by Letters Pat-

ent of the United States Nos. 505,270 and
granted to us jointly on the 19th day

~of Septembel 1893.

20

35
| .o
in startlnﬂ‘ to open than in sta,rtlnﬂ' to close.
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- mechanismisca used to operate the door.
30

- Thegenerally- sta,ted constr HCLIOH and mode
“of oper ration of the class of apparatus to which

ourinvention relates may be briefly described
as follows: Primary actuating means, prefer-

ably-electric, such as a mat a,t the threshold,

a plate on the door, or some form of pro;jee-

‘tion in the path of passage through the door-
‘way, so control the eircuit or circuits of elec-
“tric-motor mechanism that when the primary
‘means are actuated, as by pressure or strain

exerted upon or aframst the same, the motor
The
operation may be that of either opening or
closing the door, or both, although we find it
to be most pmetlcal to employ the electric-
motor mechanism for closing the door and to

control the opening ther eof by a spring ar-
ranged to be set by the closure, for the rea-

- son tha,‘n the spring is more lmmedmtely re-
- sponsive 1n its action than an electric motor,

owing to the greater resistance the latter pre-

- sents to overcoming its inertia, and a door

should, for obvious reasons, be more prompt

The eonstl uction involved in the mechan-
ism forming the subject of this a,pphed,tmn 1S
the result of our eonsmnt combined effort,

since devising the aforesaid patented con-
struetions, to produee a perfected so-called
““glectric” door which should perform all
functions which may be ‘required or desired
1n an automatically opening and closing door.

Om object, therefore, has been to provide

an eleeinie door of gener ally-improved eon-
struction and operation by improving and
adding to the formerly-patented features of
constluctlon Thus as the more prominent
particulars of improvement may be men-
tioned the following:

force of its opening-spring (whleh was set

ready to recoil by the closure of the door) by

the electric operating mechanism, thereby ne-

cessitating the em ploy ment of em rent during
‘all the tlme of closure of the door to 1e51st

the normal door-opening tendeney of the
spring.

According to our p1 esent 11np10veme]1t all'

electric circuits in the apparatus are open
when the doorisin its closed condition, where-
by all extravagance in current is avolded

Formerly the door was -
‘held in its closed eendwmn against the recoil

55
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Then we have devised a hovel and greatly-im-

proved construction of automatiec check for
the door to gage the distance to which it is

70

desired to permit it to open, and the electric

clutch for controlling winding up of the cord
which connects the motm &I]d door to close
the latter and for releasing the cord to per-
mit the door toopen, as also the means of con-

nection of the cord with the door, is novel
and materially improved. The same is also

the case with the circuit opening and closing
mechanism. Moreover, we have provided a
novel circuit alra,nﬂ'ement whereby when a

passer through the doorway from the side to-

e

8_0

ward which the door opens has stepped from

theinner mator matatthatside (having there-
by caused the door to open) through the door-
way upon the outer mat or mat dt the Oppo-

site side of the door, and while such passeris

still on the outer mat the door will start to -

close, whereas by passing through the door-
way in the opposite direction t,he effect of
stepping upon the same outer mat is to cause

the door to open and remain open as long as

the passer remains upon the mat. These and
other details and their particular functions
are hereinafter more definitely and fully de-

scribedd.

Referring to the accompﬂnylnﬂ‘ drawi Ings,
Figurelis a view in elevation of a single door
of the swinging variety equipped W113h our
improved eleetrm operating apparatus; Irig.
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2, a plan view of the electric motor with 1ts
electromaguetic cluteh, its brake or check,
and switch attachments; FKig. 3, a section
through the clutch mechanism, taken at the
line 3 on -Kig. 2 and viewed in the direction
of the arrow; Kig. 4, a section taken at the
line 4 on Fig. 2 and viewed in the direction
of the arrow; I'ig. 5, a view in elevation of
the mechanism presented by Fig. 2; Ifig. 0,
a section taken at the line 6 6 on Kig. 2 and
viewed in the direction of the arrows; Fig. 7,
a section taken through a switch device at
the line 7 on Fig. 2 and viewed as indicated
by the arrow; If1g. 3, a section taken through
the electromagnet of the cluteh at the line 3
on Fig. 2 and viewed in the direction of the
arrow; I'ig. 9, a broken section taken at the
line 9 on Ifig. 8 and viewed in the direction
of the arrow; Fig. 10, a section through the
cluteh, taken at the line 10 on Fig. 2 and
viewed in the direction of the arrow; Iig. 11,

a broken section taken through the splrally-

'wrooved spool of the c¢luteh at the line 11 on

i ig. 2 and viewed in the direction of the ar-
LOW; I‘lg. 12, a section taken at the line 12
on Fig. 2 and viewed 1n the direction of the
arrow to show a switch device for both the
double doors and the single door; IFig. 13, a
broken view in elevation, showing the por-
tion of the spirally-g orooved spool and the
door-checking end of the cluteh device, with
a modified form of the switch controlled by 1t,
for use with double swinging doors; Fig. 14,
a broken section taken at the line 14 on Fig.
13 and viewed 1n the direction of the arrow:
Fig. 15, a section taken at the line 15 on Fig.
1 viewed in the direction of the arrow and
enlarged; I‘ig. 16, a broken sectional view of
the cord-pulley located beyond the door; Fig.
17, a section taken at the line 17 on Fig. 15
viewed in the direction of the arrow and en-
larged; Ifig. 13, an enlarged sectional view
of a switch detail located beyond the door;
Fig. 19, an enlarged broken plan view, with
the cover removed to show the internal mech-
anism and with the parts in their closed rela-
tive positions, of a novel switch device also
located beyond the door; Fig. 20, a similar
view of the same with the parts in their op-
posite relative positions wherein the switeh
isopen; I'ig. 21, a plan view of the parts of the

aforesald switch mechanism removed from

thelir inclosing case and shown in the relative
positions they assume when the switceh is
about to close; Ifig. 22, a section taken at the
line 22 on Fig. 19 and viewed in the direction
of the arrow; Fig. 23, a section taken at the
line 23 on Kig. 21 and viewed in the direction
of the arrow; Ifig. 24, a broken view in ele-
vation of double electric swinging doors

equipped with releasing mechanism adapted

to permit both doors to be swung open in the
same direction, freed from the electric con-
trolling mechanism in case of emergency, as
fire or panie, or to permit more convenient
egress or ingress of a crowd; Kig. 25, a sec-

¥

the direction of the arrow and enlarged; Fig.
26, a broken section taken at the line 26 on
Kig. 25 and viewed in the direction of the ar-
row; Fig. 27, a broken section taken at the
line 27 on Fig. 24 viewed in the direction of
the arrow and enlarged; Fig. 28, a diagram
showing the arrangement of the electric cir-
cuits as applied in connection with a closed
single swinging door equipped with our im-
proved eleetnc operating apparatus, and Ifig.

29 a similar view of the same as applied in
connection with closed double swinging doors
equipped with our improved electric operat-
ing mechanism.

A (see particularly Figs. 2, 3, and 4) is the
electric motor of any smtable construction in-
volving field-magnets A" and an interposed
rotary armature A% carrying at one end of its
shaft a commutator A’ for engagement by the
brushes A% and (,m*rym at the opposite end
of its shaft a worm 7', meshing with a worm-
wheel r In a lubrlcat.mg-housing  and sup-
ported on a rotatable shaft 7°, journaled to
extend at a right angle to the armature-shaft.

70
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The shaft r* carries, suitably insulated from

it, the cylindrical contacts 73, engaged by the
brushes 4, adjacent to which are the electro-

magnets B, electrically connected at « « with
the contacts 7%, as most clearly shown in Fig.
3. Between the spools of the magnets the
shaft r° carries a loose sliding bar £, project-

ing at its opposite ends through longitudinal

slots {* in the sleeve ?°, which extends from

the thimble #*, by which the magnets are fas-
tened to the shaft to rotate therewith, and
the extremities of this bar afford internally-

threaded bearings forset-serews?', which bear

at their ends against the head ¢* of the mag-
nets for a purpose hereinafter described.
B'is the armature of the magnets B, (shown
as a disk, ) of suitable metal, loosely surround-
ing the shaft »* and connected with the ad-
jacent head ' of the electromagnets by a link-
joint 7%, IFig. 2, and confining a spring s, Iig.
3, against the hub of the bar ¢ inside the
sleeve 2. Adjacent to the armature B’ and
loosely surrounding the shaft #? is a spool C,
surrounded near one end by a brake-band g,
adjustably fastened at one end to the upper
end portion of a post ¢', Fig. 10, and contain-
ing at its opposite end a spring-section ¢, by
which it is fastened lower down on the same
post. Adjacent to the part of the spool C
upon which the brake-band 1s applied the
spool is formed with a somewhat tapering

spiral groove p’ for the cord p, by which the.

motor mechanism of the apparatus 1s con-
nected with a door D in the manner herein-
after described. Nextto the spool Cand fas-
tened toits hub portion at o', as clearly shown
in Iig. 3, is a disk C’, loose on the shaft like
the spool, and having formed on 1ts inner face
acontinuousspiral groove C?, provided toward
its inner end with a cam elevation C° Ad-
jacent to the cam-disk C'is supported on the
shaft 7%, to rotate with it, a disk-head C*

tlon taken at the hine 25 on I‘1n' 94 viewed in | against an mterposed fl‘thlOH-pleCe v, which
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.&y be of 1eathe:1 the head C* being adjust-

‘ably fastened by a nut 2’ contammﬂ*pemph-

eral recesses v*to receive a stop screw or pin

v? for preventing the nut from tumnno" on its
| suppm ting-shaft.

As will be seen, the armature B’ and head
C* form a clutch for the spool C.  When the
magnet B 1s energized, the armature is at-
tracted against the resistance of the spring s,
(which may be set to any desired tension by

- properly adjusting the screws ¢',) thereby un-

. .20

shipping the clutch device to permit the spool

- Cto revolve freely on its shaft, and when the
-magnet 1s deénergized the recoil of the spring

'S forces the armature against the spool and

- the disk C'thereon aﬂ'amst the head C?, where-

by the spoolis clutched between the armature

S ‘and the head and caused to rotate with the
shaft .

Aswill her einafter more deﬁmtely appem
the force of the spring s is superior in effect
to that of the spring S (heremafter described)
on the door D for opening it, so that when the

door is once closed by the action of the motor

A against the resistance of the door-spring
the door is held closed against that resistance

by the effect of the spring s, which may prop-

- erly be termed the “clutch-sprmn* &

30

On the base E, which supports the mech-

anism thus described and which may be lo-
cated In any convenient part of a building for

connection with a door therein, are also sup- |

- ported amat-magnetanda Sllppl@ﬂl@ﬂt&l mag-

' 35

net, together with the switch devices for con-

trolhnﬂ their circuits and the motor-circuit.

Onanupright plate F, of insulating materml
Fig.

bindmﬂ-post devices 0% 0% 0%, 0°% O°, and o',

and a bell—erank-’shaped switch-lever 7, SO

fulerumed at its angle that one arm extends
between the eontaets 0 and o' and having 1ts

~other arm connected with a spua,l spring n/,
fastened to the plate.

| _:50

| ;55 |

- bar m* of insulating material bearing at its

| --60

- switeh -

ried by the
- K carries pwot&lly the stem of a holder 7, in

- G is an electromagnet for the mat-circuit,
formed with two Spools supported at the in-
ner side of the plate F and having a pivotal

armature G', connected at its free end by an

insulated link n* with the spring-controlled
finger n. Adjacent to the electro-
magnet ¢, when the apparatusis employed in
connection with a single swinging door hav-
ing an outside and an inside mat at the thresh-
old, 18 supported another electromagnet H,
having its armature H' pivoted at one end
and carryjng at its opposite end a depending

lower end against a spring m, which extends
at its free end into pmmmﬁy with a contact

mb, and electrically connected with the con-
tact mSis a post m?, having pivotally sup-
ported upon it a contact-hnﬂer m?3, controlled

by a spring m?* tending to foree it against a
contact m', from which the spring m proceeds

‘and with which the contfact-finger m? engages
car-

through the mediumn of a set-screw mb,
finger m° A bearingl on the bed

b, are fastened the contacts ¢ and 0 the._.,

r

the direction in which the door opens.
Fig. 1 the cord p 1s shown to have a spiral
spring p°, attached in stretched condition at

‘ger 1Y, connected from one side of its
by a spring h® with the head %° and carrying

curved slot A, Fig.

-

which thereis SuppOrted in inclined position

a rod I, provided at one end with a sliding
rotatable sleeve I, carrying a disk I?, engag-
ing at its edge the SplI‘&l oroove C2in the disk

C’, and from the opp(isite end of the rod 1,

where it 18 controlled by a spring {/°, tending
to force the disk I into enwawement with the
spiral groove, there extend% toward the free

end of the eontact ﬁncrer m3 an msulated

foot-pleee 3.

O

~

75

At S in Fig. 1 is shown the door- openmn'

spring, which may be of any suitable variety,
propet ly applied for its purpose, to cause it
to be set for recoiling by closing the door.
The operating-cord p is fastened at one end
to the spool C, preferably in the manner rep-

resented in Fig. 11, passes thence over a suit-

ably-located guide-pulley £, whence it may
pass through and be concealed in a tube %',

leading to a pulley-housing p*, located above
the door D and containing a horizontally-dis-
About thlS the cord passes

posed pulley 78,
and is connected at its opposite end with the
adjacent end of a rod p*, engaged near its op-
posite end by a coiled-spring device p°on the
door D, tending normally to pull the cord in
In

1ts Opposate ends to a length of the cord for
taking up slack in the latter.

L 1s a pneumatic buffer device, which may
be of the well-known construction involving
a piston 7' on the spring-controlled rod piv-
otally supported on the door-casing near the
upper right-hand corner of the door D, which

carries, to work upon the piston, a perforated

cylinder 2. Onthe upper side of the cylinder

30
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of the bufferdevice are adjustably supported

side by side for the single-door-operating
mechanism two abutments 4* and 1, for pur-
‘poses hereinafter described.

On the pulley-housing p* is Suppmted a

switch device M, involving the construction
‘1llustrated in Figs. 19 to 23, inclusive, and of
‘which the following is a deseription: In a case

I, preferably of metal and of the form illus-
trated, 1s supported rigidly on the base of in-

sulating material a curved bifurcated spring-

contact i/, the open end of which is made

with somewhat-flaring lips A?, which extend

over a cam-plate h®onthe base. Atyis piv-
oted between its ends, directly upon the base,
a metal lever A%, carrying rigidly at one end

'a, head 7, of msula,tmn material, containing

an elonn‘ated slot h® and having pwoted upon

1ts opposuze end in position to alme with the

mouth of the spring-contact 4" a contact-fin-
plvot

near its oppositeend a depending guide-stud

h71n position to engage with the adjacent cam

edge of the plate hE. On one side of the case,
underneath its cover A, which contains EL
15 is fulerumed at its

angle a bell- crank- shaped lever A2, the longer
arm of which projects through an elonﬂ‘ated

I10O
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| slot in the olppdsite, side of' the casle and car-

ries a depending stud 5A'%, which enters the

slot 1° in the head /%, and the shorter arm of

which carries an upwmd -projecting pin I,
which passes through the curved slot A in
the cover 1.

connected outside the cover by a spring A
with a rigid pin 2%, extending from the cover.

By this “construction of the switch M (the
parts of which are shown in their normal.

relative positions in Fig. 19) when the lever

h1? is turned on its fulcmm against the re-

sistance of the spring /% to open the circuit
and bring the parts to the relative positions

in which they are represented in Fig. 20 the

engagement of the stud /' with the slot 11 in

_13116 head 73 turns the latter on ifs fulerum 4,
and thereby brings the stud A°, depending |

from the pivotal contact-finger 72,7 against the
cam edge of the plate A2, Wheleby the con-

| tact-ﬁnger 18 turned upon its pivot and

forced out from between the lips of the bifur-
cated spring-contact /', and in this move-
ment of the contact- ﬁnﬂel It antil its stud
passes the side edge of the cam-plate the
spring A° is ObVIOUbl)T stretched, and when
the stud passes that side edge to the end edge
of the cam-plate the spring is released and 1ts

recoll suddenly eompletes the final separa-

tion of the contact-finger /¥ from the jaws of
the bifurcated spring-contact 7’. In this

manner the break in the cireuit is rendered

so sudden as to avoid drawing a spark.

When the force which was applied to the

projecting end of the lever /'® (namely, that
of the closing door, as hereinafter deser 'ibed )
to produce the descubed operation is re-
moved, the spring /" returns the lever % to
1t 1101111@1 position, and in doing so the de-
pending stud A" on the lever, by its engage-

the latter back on the fulerum of the lever
it, in which movement of the latter the stud
I, depending from the contact-finger 77,

bems against and travels along the eud edﬁ'e-

of the cam-plate /2° till it r eaches the posmon

shown 1n Ifig. 21, meantime turning the con-

tact-finger on its pivot to the pomtlon therein
illustrated and thereby stretching the spring
I
pomt_ion and the free end of the finger A7 has
thereby been brought into close plommlty

with the jaws of the spring-contact 7' the
spring A°is freed torecoil and suddenly com-

plete the remainder of the return movement

of the finger /¢ to turn its free end between

the jaws of the spring-contact. Thus the
closure of the switch is also produced sud-

denly and, which i1s of more importance, posi-

tively. It will thus be seen that there can
be no half-way movement of this switch.

When it breaks, it must break wide open,

and when it eloses 1t must throw clear in and
make a perfect contact.

‘The lever 1** of the switch device M pro-
Jjects 1Into the path of the stop-abutment ¢ on
the cylinder ¢ of the pneumahc buffer.

This pin /'t on the lever is

; with the slot A° in the head A, tmns.

and when the stud A° has 1e&ehed Lhat :

N
1ng door D 1is located still another switch de-

nection with a single swinging door.
double swinging doors the mechanism is du-
plicated and cha,nﬂed In some particulars, as

572,301

On the door-casing above the single SWin Q-

vice N, Iig. 18, comprising a case ¢, the base
of which should be of insulating. material,
containing a contact-lever ¢', fulerumed be-
tween 1ts ends on a terminal bracket ¢* to
project at one insulated end through an elon-
gated slot ¢ J in the case into the path of the
abutment 4 on the buffer-cylinder ¢ 1, and nor-

75

mally engaging at its opposme end, Tunder the '

control of a spring ¢°, a spring-ter minal g*.
The foregoing describes the mechanism

mainly as especially adapted for use in con-
For the

hereinafter descubed

The following is a description of the cir-
cuits as arran fred in connection with the sin-
gle-door mechanism as. illustrated in Fig. 28,
and including the mat-sections O, O', and O?
therein mdmated ‘the constr 11et1011 of which
may be well known and is not ther ef01 e herein
shown in detail. |

At P on the side of the door-frame is shown
an electric switch of any suitable or well-
known construction for cutting in and out all
the ecircuits. Irom the source of current

supply (not shown, but which may be an es-

pecial generator or a wire of an incandescent-
electric-lamp circuit in a building) leads the

outgoing-wire ¢ to the connection with the

switch-ﬁnger 1, normally engaging the con-
tact o, from which the wire ¢ continues

thr oun"h the armature and the field-magnets

A’ of the motorand thence thr ough the switch
M to one side of the switch P, from the Oppo-
site side of which leads the 1*eturn-wire a’ 1o
the source of the current. The circuit thus
described is the motor-circuit, which is nor-
mally open at the switeh M, that is, when the
door D is closed by the pressure of the latter
against the switch-lever 1! when the parts
of that switch are in the relative positions in
which they are illustrated in Fig. 20. From
the contactoleadsthe wire ¢’ through the con-
tacts ° on the shaft 7 and through the mag-

nets B, from which the wire passes through the

binding-posts 0° and 0" and connects with the
wire a adjacent to the switch P. The circuit
thus described, which is a branch of the cir-
cult formed Wlth the wire a, is the clutch-cir-
cuit and is normally open (When thematisnot
depressed) atthe contact 0. From the con-
nection w the wire a branches, as a wire a2,

and leads through the binding- posts 0% o®

through one spool of the mat-magnet (z,thence
through the binding-post o* to the rigid con-
tact f on the mat O’ by a branch a* through
the switch device N, from which the branch
wire a® leads to the rigid contact f on the
mat O, while the spring-contact /' on the

-last-n&med‘mat 18 connected to the wire con-
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nection ¢’ by a wire ¢°, which leads from said .
spring-contact to the binding-post 0°, thence

through the other spool of the mat-magnet G
-and from the latter through the binding-post
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wire ¢*® with the wire ¢ and the spring-contact
- f’ on the mat-section O’ is connected by a

branch wire a** with the branch o, which
- Joins the wire as.

- is the mat-ecirecuit.
there proceeds a branch wire a¢* to the con-
- tact-finger m® and contact m® f01 the spring
m, and th1 ough the contact m’ from the fin-

The ecirenit thus de&crlbed
From the binding-post ¢*

- ger m® and the electromagnet H, which is in

the nature of a supplementa,l mat- magnet, to

~ the spring- -contact of the outside mat -Sec-

20

tion O-=
The operation of the mechanism, mth the

switch P closed and the parts in the position

which they occupy when the door D is closed,

themat-contacts fand /' beingseparated from

each other and all the other circuits open, is
‘as follows: By stepping on the mat O in ap-

- proaching the closed door from the side to-

~ward which 1t opens no action ensues, since

- the circuit remains broken at the switch de-
~vice N. The object of this dead condition of

the mat O when the door is closed is to pre-
vent 1t from opening in the face of or against

& would-be passer through the doorway, who

30

. a to the connection 1w,

| maﬂ'net (=, through the blndmﬂ*—post 0* to the
contact f of the mat O, thence from the con-

must, accordingly, step on the mat-section O’
to effect. the opening. The pressure on the
mat.O’, by bringing its contacts f and f' to-
gether, closes t-he ma,t-ch cuit throughthe wire
thence thl ough the
wire a®, binding-posts 0 0°, one spool of the

tact /' on that mat over ‘the wires a®* a® to the

- wire ¢, which leads through the binding-post

- - tuarn-wire a”.

“o0%and other spool of the magnet G and thence
~through the bmdm g-post o°, whel e 1t connects

40

with the wire a', leading to the switch P,
through which it eonnéct&, with the main re-
This closure of the mat-circuit
energizes the magnet G, causing it to attract

its arma‘nme G’ the movement of W]ll@h turns
' the 5W1t(3h-

no'er n from the contact o’ to the
contact o, thereby closing the cluteh-circuit

- from the wire a, throﬂgh the connection 1w,

- lfinger n, and contact o to the wire o', which.

50

passes through the contacts 7% and electro-
magnet B and through the binding-posts o°

- and o' t0 the SWlteh P and through the latter

to the main return—wue . Olosure of the

clutch-circunit energizes the magnet B, causing

it to attract 1ts ar matme B’ ag amst the r eSISt-

~ance of the spring s, whereby the spool C is

freed from the clutching or binding effect by

~ thespring between the armature and the head

..C* and is loose to revolve on the shaft 72.

'.60

T'he force of the spring s being thus with-

drawn from opposing that of- the door-spring
S, therecoil of the latter throws open the door

"Dto permit passage through the doorway.

The door in opening carries an abutment

v, Fig. 15, projecting from a side of the buffer-
-c¢ylinder 2 against the adjacent end of the

spring-controlled arm g% to which the cord is

‘attached, thereby forcing that arm to move

The rigid contact / on the ountdoor por- |
tion of the mat O° is connected by a branch

moved, the latter

‘main adjustment for the checking e

with the door and dr awing upon the COld »,

thus unwinding it from the spirally-grooved

spool C by lotatmn' the latter upon the shaft
7%, with the effect upon the rod I and results
thereof hereinafter described. '-

Obviously the moment the door beu'ms to
open, its pressure against the levers 72 and
g of the switch devwes M and N being re-
immediately close, the
former under the vecoil of its spring L5 and
the latter under that of its spring ¢°.

As will be observed, the pivotal rod I is re-
siliently held aaamst turning in one direc-

‘tion by the spring/?; butthe spirally-grooved

cam-disk C, in mtatmﬂ' with the Spool C by
the Opemnﬂ* of the dom causes the 10ta,1y
head I* on the rod, by follow ing the groove in
the disk, to be foroed when it 1eaeheg the cam
elevatlon in the dir ectlon to turn the oppo-

site end of the rod I against the resistance of -

70 -
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its controlling-spring 22 which is thus caused |

to exert, through the headed rod, a binding
or Checkmﬂ' ef‘feet against the cam- disk, and
through the latter aO‘am‘st the spool G for
checkmﬂ' the opening “of the door. Through
the medium of the set-serew I (shown in Fw
2). the effect of the foree of the spring 2 upon
the bearing strain of the head I? against the
cam-disk (' may be so regulated as to check
the opening of the door D by its controlling-
spring S at. any desired point, thoun*h the
fect is
attained by properly setting the cam-disk C'
on its bearing on the Spool-]lub. Moreover,
the described turning against the resistance
of the spring [? of the rod I by the opening
door causes the rod to perform the further
function of bearing at its foot [° against the
spring-finger m® to foree its contact m3 away
from the contact m', whereby, as will pres-

ently be seen, the descmbed conditions of the
mat and clutch circuits are maintained at

least for a short period after the passer
through the doorway has reached the outside
mat- sectmn O? and pressed the eoutacts I
thereon together.

For the sake of clearness it r4110111(“1 be stated
that the condition of the various parts shown

in KFigs. 2 to 14, inclusive, and in Figs. 18, 19,

23, and 29, is that wherein the door D is open
and the mat has been released and the mech-
anism 1s In condition to start to close the
door; and Figs. 1, 15, 17, 20, 24, 25, and 26
show the relative ‘condition of the parts of
the operating mechanism in the relative po-
sitions they assume when the door is closed.

- On reaching the outside mat-séetion O?the
passer throuﬂ‘h the doorway from the inside
by leaving the mat-section O permits its
contacts f f' to separate and thus open the
described mat and clutch circuits, whereby

the magnet G 1s deénergized and permits the .

switch-finger _'fn, by the recoil of its control-
ling-spring n' to engage the contact o', and
the magnets B3 are deenel gized to permlt the
spring s to press the elutchmg armature B’
against the spool C and clamp the latter to
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cause it to rotate when the shaft »?is rotated.

This condition of the parts is not changed

when the passer through the doorway reaches
and steps upon the outside mat-section O%,
for though he then presses the contacts f /"

“thereof together the circuit containing the
| Supplement&l magnet I 1s still open between

the points m”’ :;md m’ , a8 wWill be seen-by fol-
lowing the wire ¢ from its beginning through

the connection w, whence its branch o passes

to the binding-posts ¢° 0% one spool of the
magnet G, and binding-post of, from which

‘the branch a* leads to the switch-finger m?,

and from the contact m’ and spring m thereon
to the contact /' of the outer mat-section.
However, theen gagement of the switch-finger
nwith the contact o eloses the motor-circuit,
as follows: on the wire «, 13111011*3'11 the con-
nection 2w and W1te]1—»ﬁnﬂel 0’ whenee the
wire a continues through Lhe aunatule and
field-magnets of the motor A and through the
switch device M tothe main switch P, through
which it connects with the mam 161311111—
wire a’.

Closure of the motor- euemt causes the ar-
mature A® to revolve and by its worm-gear
connection with the shaft »* rotate the 1atter,

and with it the spool C, (then clutched, as

aforesaid, by the spring s between the arma-
ture B3’ and head C4)in the direction to wind
upon it, in its groove p’, the cord p. If the
person immediately clears the mat-section O
In passing out, therefore, the door closes be-
hind him by the winding of the cord p upon
the spool C, and when the door is completely
closed the motor-circuitis opened at theswitch
device M, and the mat-circuits are alsoopened

-at the mat-contacts; butl if the person should

stand even for a brief period of time on the
outer mat-section, as in talking, or to turn
around for the purpose of returning through
the doorway, the door, instead of closing com-
pletely, will, after having closed part way,
again open. 'The way this result is accom-
plished will presently be described.

When the door D is open, the disk-head I?
on the ineclined rod I is at the highest point
of elevation on the cam C®on the face of the

- disk C', whereby the foot-piece [’ on the.oppo-
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site end of the rod is forced against the spring-

controlled finger n:’ to separate its contact m? |

from the contactm’, thus opening the circuit
containing the mag net IT and holding it open
till after the door beﬂ ins to close. Ly the ro-
tation of the spool C in closing the door the
disk-head I under the tension of the spring
[* on the pwota,l rod I', engages the groove C?
beyvond the elevation o Lhelem Lhus retract-
ing the foot-piece I* from the ﬁnﬂ‘el m® and
permitting its controlling-spring mt to force
the contactm’ into engagement with the con-
tact m’. Then, if the passer be still on the
outer mat-section, the circuits containing the
magnet G and clutech-magnets B will be closed,
as will be seen by following the wire a to the

connection w, thence the wire ¢® through the |

- of the

magnet G, and through the binding-post o

‘Thence the wirea!leads to the finger m?, con-

tact m/’, and through the magnet G to the con-
tact ' on the outer mat-section, from the
contacts f, on which the current then flows,
by way of the wire ¢ to the wire a°, w hich
leads through the binding -post 0°, thence
through the other spool of the ma?net G to
the bindinﬂ*-post 0%, where it joins the wire

«', which passes thou'nh the clutch-control-
11110 magnets B from the contact o (with which
the lever n is then in engagement) to the
main switch P. Of course under these last-
named conditions the motor-cireuit is broken
by the throw of the switch-lever n from o’ to
0, and the clutch-armature B’ being attracted
against the resistance of the spring s the
spool C is free to revolve loosely on its shaft
r* and permit the cord p to pay out by the
force of the door-spring S in opening the door.
Of course, also, when the door shall have
then opened fully, or to its limit permitted by

the checking effect of the mutual action on

each other of the cam elevation on the disk ¢’
and the disk-head I° on the rod I, the latter
will have been turned to force the foot-piece
[? against the finger m? and separate the con-
tact m® from the contact m'; but that will not
break the circuit contammﬂ the magnet I,
because by energizing it its armature I’ was
attracted 1;0 press the spring m against the
contact m® , thereby maintalning the circuilt
elosed t1ll 1t is opened by the passer stepping
off the mat O°; but should he reénter the door-

way while the door is still open, and in doing
so step on the mat-section O, the door will

remain open or continue to open in the same
way that it is caused to operate, as presently
to be described, by stepping upon it in pass-
ing through the doorway from the outside.
A person approaching the door D from the
outside with the purpose of passing through
the doorway first steps upon the mat-section
O, with the effect of keeping the door open
if it is still open as the result of another per-

son being on either mat- seetlon, and 1f the

door be closed with the effect of opening it
by the closure of circuits as follows: on the
wire « to the conneection w, thence on the

wire ¢® through the binding-posts 0* ¢° one

spool of the magnet G, and binding-post o
to the wire ¢ which passes through the mag-
net H to the contact /' on the outer mat-sec-
tion, and from the contact f thereon the wire
a* connects with the wire «°, which passes
through the binding-post 0, the other spool

the magnet device BB, from the contact o to
the main switch P. Again, by the closure of
these circuits the spool C is freed to rofate
independently of its shaft »* and permit the
spring S to open the door in the manner de-
scribed, and the door continues to open or
remains open while the person in passing
steps upon the inner mat-section O, since

bmdmﬂ'-pogts 0® o, through a spool of the | thereby the eontact‘s 7 1 thereon are plessed

magnet G, and connects at the bind-
ing-post 0® with the wire a', which includes
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motm -circuit and keeping closed the circuit
containing the magnet G and that containing
the clutch-mannet B, as will be seen by tm-
¢ing these cir cmts as follows: on the line «
to the connection 7w, thence by the wire ¢?
through the bmdmmposts 0* 0%, one spool of
the mannet &, and bmdlnn‘—-post 0* to the
branch af‘33 which passes through the switch
device N to the contact f on the mat-section
O, and from the companion contact f’ the
wire a°leads through the binding-post 0® and
other spool of the maﬂnet G to the binding-
post 0%, whence 1t connects with the wire ',

- proeeedmﬂ‘ from the switch-lever n, (then i in

engagement with the contact o as the result
of the attr action of thearmature G,) through

the clutch-magnet deviece and through the-

binding-posts o8 and o7 to the main swneh P
and main refurn-wire a®.

From the foregoing the following points to_

beremembered will be clear: First, that when
the door is closed all the circuits are open;

second, that for egress through the doorway

pressme on the mat—sectlon O closes no cir-

cuit, and consequently produces no effect

- upon the door; third, but that pressure on

30

the mat-section O’ closes the circuit contain-
ing the magnet G, which then closes the cip-
cult containing the magnet B and -causes it
to attract the clutch-armature B’ and with-

- draw the force of the spring s from the spool

C to loosen it and permit the door-spring S
to act to open the door, whereby the cord p
1s paid off its spool by the rotation of the lat-
ter; fourth, that by the rotation of the spool

- C 1005613? upon its shaft 7° the cam-groove

. 40
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C?, by engagement with the head I? on the
rod 1, eventually checks the door in opening
and turns the rod I to effect separation of

the contact fm*’ 011 the switch-finger m? from
the contact m’'; fifth, that by the opening
of the door both SWltCh devices M and N
are permitted to close; sixth, that in con-
tinuing the egress through the door way by

| Steppmﬂ on the outer mat section O°, owing

to the circuit on the wire a* being open at the

- magnet H, the circuit eontammn the mag-

5a

net G, and consequently that COlltELlIllllU‘ the
clutch - magnet, is opened by sepmatmn of
the contacts f f on the mat-section O’ as the

- result of removing the stress therefrom of

55
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the person seekmﬂ'enﬁess wlleleby the switch-
lever n engages the contact o', thus closing
the motor- (311'011113 and eausmo 10tat1011 of the
motor to turn the shaft » and with it the
spool C, elutched thereon to wind upon it the
cord p and start closure of the door; seventh,
that if the pressure on the outer mat- Seetmn
O° be immediately removed by stepping off it

on the way out the door continues its closing

movement till it closes completely; ew*hth
but that if the pressure remains for a b11ef
period until the spool Cin its rotation shall
have moved the head I? from the cam eleva-
tion C° the circuit containing the magnet H
will close, thereby closing the cireuit contain-

“together with the effect of keeping open the | ing - the man*net G and opening the motor-
“circuit and elo,smﬂ the circuit containing the

cluteh-mawnet B, mth the result that the door
will open; mn_th that when the door is closed

1t opens the switch devices M and N; tenth,

that a person seeking ingress thloufrh the
closed doorway by steppmﬂ" on the 01113@1 mat-

“section O? and thus bringing its contacts 7 f’

together closesthe 611011113 containing the mag-

'net H (it will be remembered that the con-:

tacts m® and m' are together when the door
is closed) and the cir cuits containing the
magnets G and B, with the result that the
door is opened bythe spring S; eleventh, and
that when such person 1eaches and presses
on the mat-section O to bring its contacts f 1
together the circuits contammﬂ' the said
magnets remain closed,
closed switch device N ) with the result that
the door continues to open until checked or
until the person steps off the mat-section O,
when these circuits open at the mat-contacts
and the motor-circuit closes at the lever n to
actuate the motor A to close the door.
Owing to the manner of connecting the cor d

(thmuu*h the then

em, lz . .
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p with the door at the spring- contmlled arm

p* thereon, the door may be closed at any time
by pr essme or strain exerted against it with-
out in any way affecting its Opelatlnﬂ' M a-
chinery other than the spring S. Suppose,

95

as an instance, where this feature would be

advantageous, that in closing up the build-
ing the switch P were tumed while the door
is open. Then by forcing the door closed to
lock it the spring S will be set, so that when
the door is unlocked from the outside to per-
mit entry into the building (say the next
morning) the recoil of the spring will open-it.
1The door having no connectwn Wlth the cord
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D, except at the spring-arm p4, the latter will

hold the cord taut Whlle the door IS bemn"
closed in the manner desceribed.

When the door is opening and the cord is

being paid off its spool C, the turning of the
latter may pay o
taken up by the speed with which the door
opens. Then the cord tends to buckle more
or less. The stretched spring p® on the cord

immediately takes up the slack when this

buckling takes place.

Tn the application of our improvement to

double swinging doors, according to the dia-
grammatic 1eplesentat10n in Fw 29,we may

| d1spen~;e with the switch device N and conse-
quently with the abutment 2* on "the buffer-

off the cmd faster tham 1t is

110
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cylinder 2, and also with the magnet device |

H and its immediate companion meehamsm

‘and the action of the rod Iis also modi: 1ed

125

all as hereinafter described. Otherwise the |

parts of the mechanism are all duplicated,

one set being provided for each of the two

doors, except that the mat-sections O" are
omitted and only an inner mat-section O and

an outer mat-section O® are provided at the
threshold of each door. When our Improve-
ment, moreover, 1s applied to two swinging

- companion doms each should be arranﬂ‘ed to
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~and the door D’ to open outward.

[T, carryin;

swingonly through about a quarterof a cirele
and in the direction opposite to that in which
the other swings, so that egress through the
doorway may be had onlyatone door and 1in-
oress only at the other. In Fig. 29, though
Lhe doors themseives are Ommted from the
view, the relative directions in which they
open are indicated by arrcws, the door D,
FFig. 24, being thus arranged to open inward
In this
construction the inclined rod 1 is also sup-

ported in a pivotal head [’ on a bearing /,

from one end of which there extends a post
o a set-serew (Y, the rod being con-
trolled in its movement with the pivotal head

'"bythespring %, as and for the purpose here-

inbefore described with relation to the corre-
sponding parts, and on the end of the rod ad-
jacent to the cam-grooved disk C' it carries

‘the sliding collar 1" and rotary disk-head I7,

as also a sliding bearing , while at its oppo-
site end it carries a rigid bearing d', shown
as of insulating material, though it need not
be. A supplemental rod I° is loosely sup-
ported between its ends in the pivotal head
' and supported at its opposite ends, respec-
tively, in the bearings ¢ and ', the end of
the rod I® (if the latter be of metal) which
projects beyond the bearing d being insu-
lated, as shown at d?® in Fig. 14, and between
the bearing d’, in which the supplemental rod
is supported to slide, and a rigid collar d* on
the rod is confined about the latter a spiral
spring °>. On a bearing-plate e on the base

I is supported a contact m®, adjacent to the

end d? of the rod 1% in engagement with
which end is a switeh-finger m™*, extending
from a post m?*, carrying a spring m*,which
controllably engages the switeh-finger.
When either of the two doors is closed and
its controlling-switeh I? 18 in 1ts normally-
closed condition, by stepping on the mat O
of the door D for ingress through the door-
way that door opens, since the circuits con-
taining a magnet G and a cluteh-controlling
magnet device B are closed as follows: over
the main outgoing wire ¢ to the connection
w with the switeh-lever n, thence by the wire
«® through the binding-posts 0® 0 and one

spool of the magnet G, thence through the

binding-post o* to the contact 1 on the mat-

section O% from the contact f, on which the

wire o connects with the wire «’, which
passes thence through the binding-post 0® and
other spool of the m&ﬂneb G to 1;116 bmdmf)-

post 0¥, where it eonue(,ts with the wire «/,

leadmﬂ through the binding-post o' to the
switeh P, and thenee to the main return-wire
a’, and by the consequent attraction of the
armature G, whereby the circuit containing
the motor A is broken at o', (this circuit be-
ing on the wire ¢ through the lever n, contact
o', motor A, and switch device M to the switch
P,) the circuit containing the clutch-magnets
B is closed over the wire a, connection v, and
lever n to the contact o, wheuee the wire «’
leads through the clutch- magnet device, and

against the switch-

8 | | 572,301

the binding-posts o o' to the switeh IP. As
a result of t]m& pressing the mat O? in front
of the door D, its spring 5 1s free to open it
in the same manner, as already described.
When the person passing through steps
from the mat-section O° upon the mat-section
O behind the door D, the same condition of
the circuits is maintained, since, when the
decor opens, the turning of the grooved disk
C' has, by its engagement with its groove of
the sliding head I* on the rod I, carried the
head to its position nearest the center of the
disk, thereby permitting the spring d’ to ex-
pand. and retract the supplumontcﬂ rod If’
from engagement with the switch-finger m”
ITence the cireuits will be closed over the wire
a to the connection 20, thence over the wire
«®, through the bmdmﬂ -posts 0° 0° and one
&)pc-ol of the magnet G to the binding-post o,
from which the wire a! leads through the con-
tact m% and finger m* to the contact ' on the
said mat-section O; and from the companion
contact f
wire ¢?, which leads through the binding-post
o° and other spool of the magnet G to Lhe
binding - post 0%, where it joins the wire «,

which leads through the switeh P to the ro-

turn-wire ¢’; and the circuit containing the
clutch-magnet device is closed on the wire ¢
to the connection w and on the lever n to the
contact o, and thence on the wire ¢', which
passes through the magnets B and b111(1111ﬂ—
posts o' and o' to the 1eturn wire ° 13111‘011“]1
the switech P. When such person steps off
the respective mat-section O, the door D be-

the branch ¢*® connects with the
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ing open, obviously the mat- circuit opens at

the mat- contacts, leaving the spring n' free
to bring the lev_er ninto engagement with the
contact o' and thereby close the motor-circuit
and open the clutch-cireuit in the manner
hereinbefore described, with the result that 1t
turns the shaft »* to wind the cord p upon the
spool C and pull the door to.

With the door D closed it will not be opened
by stepping upon its inner mat-section O in
an attempt to pass through the doorway from
that side, since then, by the rotation of the
spool C to wind the cord p upon it, the head
I? on the rod I will have been brought by the
oroove C* in the disk €' to a remote point
trom the center of the disk, thereby sliding
the sleeve 1I' downward upon the rod agamst
the sliding bearing d and forcing the sul:)ple—-
mental rod I3 out thy ough 1ts bearing d’
inger M 40 separate Cthe
latter from its contact m®.

It may here be stated that When by the
contrary rotation of the disk C' the sleeve T’

is drawn, in following the spiral groove, to-

ward the center of the disk it 1s followed by
the supplemental rod I° under the force of
the recoil of its spring °, which was com-
pressed by the movement of the rod I°in the
opposite direction; and in this connection it
may further be mentioned that when the
sliding disk-head I*is in the position in which

it is represented in Fig. 13, namely, in en-
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gagement with the cam C3, it exerts, under |

- the influence of the spring 7, the checking

IO

effect in the opening in the manner already

described. When the finger m* is thus sep-

arated from the contact m, notwithstand-
ing the engagement of the contacts F f' on
the respective mat-section O, the circuits con-
taining the magnet G and clutch-magnets B
are obviously open at that separation, as may
be verified by tracing the circuits, so that the
mat-section O is then dead. The advantage

~of this 1s that the door cannot open in the

_15

face of the person undertaking to pass through
it from that side; and such person must ac-

cordingly step on the adjacent mat-section O

to cause the other door, D', to open. The re-
sults of stepping on and off the mat-sections
O O° of the door D' need not be described, as

- they are practically the same as those ensu-

- 20

ing from stepping onand off the mat-sections
of the other door, as may readily be verified

- by any one skilled in the art to which our

30

invention relates tracing out the ecircuits,
which are indicated correspondingly for both
of the double swinging doors. |

In the use of a pair of double doors which,
like the doors D D', are arranged for the use
thereon of our improved electric operating
mechanism to open and close in relatively
opposite directions, but each to open in only
one direction, it is desirable in case of emer-

- gency, as of a fire or a panic, or to facilitate
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the arm /.

the egress of a crowd, that both doors may
be swung outward without interference from
our operating appliance. Accordingly we
apply to the door D (the other door already
opens in anoutward direction, so that no fur-
ther provision to that end is required for it)
means for normally preventing its outward
swing, but which may be readily adjusted to
release the door to be swung outward, it be-
ing hinged to permit swinging to open it in
either direction. *

-T'he following is a description of the means
referred to with particular reference to Figs.
24 and 27: At the outer end of the arm ex-

‘tension S’ of the door-spring S (the spring »°
and arm p* being omitted from the double-
-door arrangement, and the spring S being

raised to the position shown in Fig. 24 and
provided with the arm extension S') the arm
extension is adjustably connected with the
cylinder ¢ of the buffer L, with which also the
end of the cord p is connected at z, Fig. 26.
In this way the buffer-cylinder is carried by
From near the outer end of the
arm S’ there extends a link ¢, pivotally con-
nected at one end with the arm and embraced
at 1ts opposite end, which is perforated at ¢’

between a perforated upper clip ¢® (shown as |
~fastened to the door D near its upper right-

hand corner) and a perforated lower clip c3,
extending from the upper end of a plate ¢,
fastened on the door and carrying near its
lower end a perforated guide-bearing c¢? for a
spring-bolt R, having a depending handle c5,

- connected with the bolt by a flexible or rigid

connecting medium ¢’. The perforations in
the clips ¢* ¢’ link ¢, and bearings ¢® aline
with -each other, whereby the spring-bolt R
may pass through all of them and stop the
door D by its indirect connection thus af-
forded with the cord p and the buffer-cylin-
der which alines with the upper door-casing
from opening outward. When it is desired
to throw open the door D in the outward di-
rection, (thus correspondingly with the door

D’,) the bolt R is withdrawn sufficiently to

clear the link ¢, which is then swung outward
from between the clips ¢* and ¢%, thereby ab-
solutely disconnecting the cord p from the

~door, which is accordingly free to be swung

outward without impediment from or inter-

ference with the door-operating mechanism.-

- The complicated nature of this invention
hasrendered necessary forits proper explana-
tion the foregoing somewhat minute descrip-

tion of the various parts and their functions."

We do not wish to be understood, however,
as implying that our invention is dependent:
upon the particular details, their particular
relativearrangements, and their precise func-

tions, as these, or some of them, at least, may
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without departure from ourinvention, be va-

riously modified by those skilled in the art to
which 1t relates.

As one example of a departure which is

within the spirit of ourinvention may be men-
tioned that the primary actuating means are
not essentially mats, electric or otherwise,
though they are preferably electric mats, and
as another such example it is suggested that

our arrangement of the various cireuits may |

be changed without materially, if at all, im-
pairing the functions of the door-operating
mechanism. = Furthermore, it is within our
Invention to arrange the door-spring to close
the door and the motor mechanism to open it,
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though for the reason suggested thisisnotso

desirable, and it is not essential for the ap-
plication of our invention that the door or
doors shall be of the swinging variety. -

~ What we claim as new, and desire to secure
by Letters Patent, is— o

- 1. In combination with a door, an electric

motor primary actuating means in the ap-
proach to the door, a magnetic clutch device

spring-actuated in one direction and electric-
ally actuated against its spring in the con-
trary direction,a connecting medium between
sald clutch device and door, a check on said
clutch device for regulating the extent of
opening the door, and electric circuits includ-
Ing said primary actuating means and said
magnetic spring-clutch device and motor,

substantially as and for the purpose set forth.
2. In combination with a door, primary

IIC
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actuating means in the approach to the door

ab 1ts opposite sides, an electric motor, a mag-
netic clutch device, a connecting medium be-

tween sald clutch device and door, electric

circuits including said primary actuating

means and said magnetic clutch device and

motor, and a switch connected with said
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cluteh device and controlled thereby to main-

tain open the circuit containing the primary

actuating meansat one side of the closed door
for a short time after their contacts are
brought into mutual engagement and thus
1*ender such means tempomrlly inoperative,
substantially as and for the purpose set forth.

3. In combination with a door, electricmat-
sections in the approach to the door, one in
front of the door and two behind it, an elec-
tric motor, a magnetic clutch device, a con-
necting medium between said clutch device
and door, electric circuits containing said
mat-sections, and an electromagnetic switch
device, electrie circuits containing, respec-
tively, said clutch device and motor, and both
controlled by said electromagnet switch de-
vice from said mat-sections, a switch device
in a mat-circult, and a connection between
sald switch device and cluteh device actuated
by said clutch device to open said switch
while opening the door, and thereby cut out
of circult a mat-section ‘behind the door, sub-
stantially as and for the purpose set forth.

4. In combination with a door, electric mat-
sectlons in the approach to the cdoor, one in
front of the door and two behind it, an elec-
tric motor, a magnetic clutch device spring-
actuated 1 one direction and electrically
actuated against 1ts spring in the contrary
direction, a connecting medinum between said
cluteh device and door, a check on said cluteh
device for regulating the extent of opening
the door, electrie circuits containing said
mat-sections and an electromagnetic switch
device, electric circuits containing, respec-
tively, said cluteh device and motor and both
controlled by said electromagnet switch de-

vice from said mat-sections, a switeh device

In a mat-circuit, controlled by said check to
open by opening the door and thereby cut out
of circuit a mat-section at the door, and a
switch device in a mat-circuit and a switch
device in the motor-circuit, both located in
position to be engaged by the door and main-
tained open when the door is closed, substan-
tially as and for the purpose set forth.

5. In combination with a door,a door-spring,
primary actuating means in the approach to
the door, an electromagnet G, a switch device
controlled by the armature of said magnet,
electric circuits containingsaid primary actu-
ating means and magnet, a rotary magnetic
cluteh device comprising an electromagnet I3
supported on a rotary shaft % and included
In & branch circuit controlled by said switch
device, an armature B’ controlled by a spring
s 1n opposition to said door-spring, a spool C
loosely supported on the shaft and a head C*
between which and said armature the spool is
clutched by the force of said spring, a cord p
connecting said spool with the door, an elec-
tric motor A geared to said shaft and con-
tained in another branch circuit controlled
by sald switch device, and a switeh devicein
the motor-circuit located in position to be en-

572,301

gaged by the door when closed, substantially
as and for the purpose set-forth. -

6. In combination with a door,a door-spring,
primary actuating means in the approach to
the door, an electromawrlet (=, a switch device
eontrolled by the m*mature of said magnet,
clectric circuits containing said primary a,ct_u-
ating means and magnet, a rotary magnetic
clutch device comprising an electromagnet I3
supported on a rotary shaft »* and included
in a branch circuit controlled by said switch
device, an armature B’ controlled by a spring
S in opposition to said door-spring, a spool C
loosely supported on -the shaft and carrying
the cam-disk C’, a head C*and the interposed
friction-piece v, a cord p connecting said spool

‘with the door, an electric motor A geared to

said shaft and contained in another branch
circult -controlled by said switch device, a
switch device in the motor-circuit and located
in position to be engaged by the door when
closed, a branch of said eircuit, including the
primary actuating means, a switch device in
sald branch circuit, and a connecting-rod be-
tween said switch device and disk ac¢tuated
by the rotation of the spool in the opening of
the door to open sald switch device, substan-
tially as and for the purpose set forth.

7. Incombination with a door,a door-spring,

primary actuating means in the approach to

the door, an electromagnet G, a switch device
controlled by the armature of said magnet,
electric eircuits containing said primary actu-
ating means and magnet, a rotary magnetic
clutch device comprising an electromag net B
supported on a rotary shaft 72 and 111(31Hded in
a branch circuit controlled by said switch de-

| Vlee_., an armature B’ controlled by a spring s

in opposition to said door-spring, a spool C
loosely supported on the shaft and carrying
the spirally-grooved cam-disk €', a head C?
and the interposed [riction-piece v, a cord p
connecting said spool with the door, an elec-
tric motor A geared to said shaft and con-
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tained in another branch circuit controlled

by sald switch device, a switeh device in the

motor-circuit and located in position to be en-

caged by the door when closed, a switch: de-
Vlce in a mat-cirenit, a connecting-rod be-
tween sald switech deviece and disk operated
by the rotation of the spool in the opening of
the door to open said switech device, and a
switch device in said mat-circuit located in
position to be engaged bv the door when
closed, substantially as and for the purpose
set forth.
3. Incombination with a door,a door-spring,

electric mat-sections in the approach to the

door, one in front of the door and two behind
1t, an electromagnet z, a switeh device con-
trolled by the ar m&hue of said magnet, elec-
trie eircuits containing said mats and mag-

net, a rotary magnetic cluteh device compris-

ing an electromafrnet B on a rotary shaft »*
and included in a branch circuit controlled

| by said switch device, and armature B’ con-
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trolled by a spring S In opposition to said | latter, substa,ntla,lly as and for the purpose

door-spring, a spool C loosely supported on
- the shaft and carrying the cam-disk C', a head

- C*and the interposed washer v, a cord 77 CON-~

necting said spool with the door, an electric

- motor A geared to said shaft and contained

10

in another branch circuit controlled by said
switch device, a switech device M in the mo-
tor-circuit located in position to be engaged
by the door, a switch device in a mat-circuit,
comprising an electromagnet H, a spring m
controlled by the armature H’ of said magnet
and connected with a contact m’ and a spring-
controlled switch-finger m® having an exten-
sion m°, a pwotally-supported rod I for en-
waﬂ‘ement at one end with said switch-finger

emd provided at its opposite end with a head

'. _20

at which it engages the said cam-disk, and a

switch device N in said mat-circuit 1ocated

in. position to be engaged by the door, sub-
stantially as and for the purpose set forth.

9. Incombination with a door,electric mech-
anism for operating it, conta,mmﬂ' a switch de-
vice M comprising & statlonary contact a piv-
otal contact, a cam in position to be engaged
by sald pivotal contact, a pivotal head on
which said pivotal contact is supported and

~ having a spring connection therewith, an op-

_.30

- erating-lever engaging said head, and a sup-

port for the smtch mechamsm substantlally
as described.

10. In combination with a door, electric
mechanism for operating it, containing a

- switch device M comprising a stationary bi-

- 35
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furcated contact h', a pivotal contact A7, a

cam h®, in position to be engaged by said con-
tact h‘ a pivotal head A® havmﬂ' a slot 2% and
on which said contact /i’ is pwota,lly support-
ed, a spring /i° connecting said head and con-
tact therein, a spring-controlled operating-
lever A' having a stud A'® entering said slot,
and a case N supportmﬂ' the switeh mechan-

ism, substantially as described.

11 In combination with a door, eleetl 1C
mechamsm for operating if, a spring-con-

‘trolled arm adjacent to the door in position to

enwage 1t and a cord connecting said mech-

anism with said arm at the free end of the |

the door, a spring-controlled arm p*
door, a cord p connecting said spool with said

set forth.
12. In combination with a door, electric

mechanism for operating it, including a ro-
| tary spool, a spring-controlled arm, p%, on the

It
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door, a buffer device L between said arm and

door, and a cord p fastened at one end to said

spool and at its opposite end to said arm and.

passing between its ends over an interposed
guide-pulley p°, substantially as described.

13. Incombination with a door, a door-open-

Iing spring S, electric mat-sections O, O’ and
O at the door-threshold, an electromagnet
Gr, a switch device controlled by the arma-
ture of said magnet, electric circuits con-

taining said mats and magnet, a rotary mag-

netic cluteh device comprising an eleetro-
magnet B on a rotary shaft »° and included
in a branch circuit controlled by said switch
device, an armature B’ controlled by a spring
s in opposition to the door-opening spring, a
spool C loosely supported on the shaft and
carrying the cam-disk C', a head C*and the

interposed friction-piece v, a cord p connect- .

ing sald spool with the door, an electric mo-

55
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tor A geared to said shaft and contained in

another branch circuit controlled by said
switch device, a switch device M in the mo-

tor-circuibt located in position to be engaged
by the door, a branch circuit of said mat-cir-

cults containing a switch device a connecting-

rod between said switeh device and disk and

actuated by the rotation of the spool in the
opening of the door to open said switch de-

75
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vice, a switch device N in said branch ecir- -

c¢uit and located in position to be engaged by
on. the

arm and a buffer device L in position to en-
gage sald arm and to engage said switch de-
vices M and N in the closing of the door, sub-
stantially as and for the purpose set forth.

OLIVER H. HICKS.
ROBERTUS F. TROY

In pr esence of—
- J. H. LEE,
J. N. HANSON.
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