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UNITED mTA 'ES PATENT OYFICE,

FRANK SCOTT, OF ORBISONTA, PENNSYLVANIA, ASSIGNOR OF ONE-IALF TO JAMILS B.
SHIVELY, OF SHIPPENSBURG, PENNSYLVANIA,

DOOR OPENING AND CLOSING MECHANISM.

No. 925,956.

To all whom it may concern:
" Be it known that I, Fraxx hcmq a citi-

" zen of the United States, residing ,n‘ Orbi-
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Hunhnoclon and
have m\'enfed new

sonia, in the county of
bt'tte of Pennsylvania,

‘and useful Tmprovements in Door Opening

and- Closing Mechanism.
lowing is a spemﬁc ation.”

This invention relates to “automatically-
actuated doors of that type which ave
thrown open by suitable mechanism which
is set into operation by the depressing of a
platform, as by a person stepping upon the
same and-which is reversed to close the door
when the person steps off the platform, the

of which the fol-

" door ‘being especially useful in hutel, store,
and other Llrrre buildings where persons are .

constantly passing-in and out.

The invention has for one of its objects’

to imprové and simplify the construction
and operation of apparatus of this chavac-
ter so as to be comparatively simple and in-
expensive to manufaéture, thor mwhlv re
liable and efficient in use, and of wbqtamml
design.

The invention consists of a door- operating
mechanism designed for use in. connection
with 2 single or double door and including
electrically - actuated neans, in o conuection
with suitable mechanical means wherehy the
door will be thrown open as a person ap-
proaches and passes through the doorway
and thrown closed after the person leaves
the doorway. .

The invention comprises an electric motor
for operating the door-opening and clesing
element, which Iatter is driven forwardly
or reversely by the motor through a clutch
device that is centrolled by a platform ex-
tending from opposite sides of the doovrway
so” that as the platform i1s depressed. the
clutch device will cause the said element to
open the door and again close the door as
the platform returns to normal position. the
cirenit of the motor being controlled by the
movement of the platform.

The invention further comprises arranged
switches in the motor eivenit some of which
are closed by the depressing of the platform,
while the others are clgsed automatically im-
mediately after the door starts to open, so
that the motor circuit will be maintained
until the door has completed its movement

“without the opening of the switches asso-

ciated with the platform affecting the motor

Specification of Letters Patent.

Application filed Apnl 29,1908,

"‘umlmllino the latter.

Patented June 22, 1808.
Serial Ne.’429,924.

(ncnit thus preventing the door from ever
\tuppmn in an intermediate position.

With these objects in view and others, as
will appear as the description proceeds, the
imvention comprises the various novel fea-
tures of . construction and .nmngement ot
parts which will be more fully deservibed
hereinafter and set forth.with, particularity
in the claims appended hereto.

In the accompanying drawings, ‘which
rllustrate one
invention, Mgure 1 is a vertical sectional
view of the apparatus showing the doors in
closed pogition.  Fig. 2 is a horizontal cec-

tional view of the door showing the operat-
3 is a de-

ing platform in plan view. Iig.
tail view of a portion of the door showing
one of the door switches and the member for
Ifig. 4 is a sectional
view on ]mo d—b Mg 1. Fie. 5 is a detail
sectional view showing the stop device for
limiting the movement of the members on
the. doors for controlling the switches there-
on. Fig. 6 is a plan view of a modified
form of phtrm m and clutch actnating mech-

anism. Figs. 7 and 8 are sectional views on
lines 7—7 and 8—8. Fig. 6, respectively.
Fig. 915 a dingr ammatic view of the circuit

conneetions. v

Shilar reference charvacters ave emploved
to'designate corresponding parts throughout
tlie several views.

In the present instance, T have elected to

“ilustrate the invention as applied to a don-

ble door, the section A of which is slidably
nrounted to wove i and out of a nocket 1 in
the wall 2 ai one side of the doorway, while
the section B is <0mp<)\el of two parts 3 and
+ conngtied together by hinges 5 and hing-
cdly-attached to the door frame by hmoes 6
50 as te open and close by a folding move-
ment, Tt 18 to be anderstood; however, that
the mvention can be carried out in connec-
mm with a single door either of the sliding
or foldable type. The doorway has horizon-
‘wHy -extending grooves T into which project
ping 8 sising from the tops of the door sec-

tions so as to steady the doors during the
npenmo and - 10%m«r movements. A\rranoed
in the doors ave vertical sleeves 9 at the in-

ner lower corner of cach seetion and in these

sleeves are stidably monnted bolts 10 that
carry at their lower ends vollers 11 and at-
{ached to the bolts are finger pieces 12 which
extend throngh vertical slots 18 in the

of the embodiments of the
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10

door sectiéns so that the bolts
pulated. In the floor under the
thamber 14 that contains a rotary
r roller 15 that has oppositely-dis-
posed spiral grooves 16 in which the rollers
11 on thé bolts 10 are adapted to run for
opening or closing the door sections. .The
ends of each groove communicate with an-
nular grooves 17 in which the bolts run when
the door is fully opened or closed and the

element 15 continues to rotate for any rea-
To direct the bolts intoé the grooves 16

son.
from the grooves 17, spring guards 18 are

“arranged at the ends of the grooves 16 and

20

iy

normally extend across the grooves 17, the
said guards being arranged to yield to one
side when the rollers 11 strike against the
same from the rear in case the rotary ele-

ment should continue to rotate through one

or more revolutions. : )

- The rotary element 15 for opening and
closing the door is driven by an electric mo-
tor M that has its shaft 19 provided with a
miter gear 20 that is constantly in mesh with
miter gears 21 and 22 disposed on the
shaft 23 of the element 15 so as to drive the

. latter in both directions.. The hubs 24 of the

80

_sliding clutch element 25 is thrown -intojen:

miter gears 21 and 22 are formed into toothed .

clutch elements with which cobperates a
sliding clutch element 25 that .is feathered
on the shaft 23 so that the said shaft can be
driven by either miter gear 21, or'22. - The

© gagement with either miter gear by a lever

35.

26 secuted to a rock shaft 27. Thisgiock

--shaft is connected by links 28 that afe in

40,

turn connected with bell crank levers 29 that
are actuated by a platform C arranged in

the floor at opposite sides of the door. Imn -

the present instance, the platform is com-

posed. of two sections 30 and 31 that are at-

tached at their outer corners to the floor by

hinges 32 with their meeting ends coinciding

“with the door, and depending from the plat-

form sections are arms 83 to which the bell
crank levers 29 are connected. 'Disposed un-

der the platform sections are springs 34 that
" - hold the said sections flush with the floor

.50

55

and permit the platform to yield or depress

‘when a person steps upon either section so as-
to throw in the cluten to connect the rotary .

element with the motor for opening the door.
A person approaching the door from either
side stéps upon one platform section or the
other and thereby automatically sefs the

" “door-opening mechanism ~ into operation.
‘When he passes from éne platform section

.to. the other, the latter will still hold the
- clutch ‘in engagement.-with the forwardly- |
driven miter gear 21, and when the pressurs”
is removed by thé person leaving the plat-

60

form after having passed through.the door-

way, the clutch will be automatically thrown.
‘into.engagenient with.the reverse gear wheel

22 by the. springs under ithe platform -re-

925,656

storing the latter, and thhé~cau_sé the door t'(_?_ :

be closed by the reverse rotation of the ele-”

ment 15. - '

" In the metor cireuit are arranged starting

switches a, @', %, a®, that ave of any suitable’

design such as is known in the trade as’the
“Perkins” or “Diamond H?” door push
switch that are located under the platform
sections, so that the depression of either of
the latter will ‘close the motor circuit for

70

[#13

starting the latter, it-being preferable to -

employ two switches for each platform sec-
tion to insure the closing of the circuit. As
soon as the door starts to open, additional

switches are. automatically closed so as to.

maintain the continuity of the motor circuit
and thus prevent the motor from being cut
out prematurely and leaving the -door in
open position, as would be the case as soon
as the person stepped off the platform, since
by so doing, the plajform switches would
immediately open.

ner that when the door is completely closed,

For this purpose, the
circuit-maintaining switches b, 6%, 6%, 0°, are
“mounted on the door sections in such a man- -

80

8%

80 .

these switches will be open and when the .

door starts to open, they will immediately
close and thus preserve the continuity of the
motor circuit.  These ¢ircuit-maintaining
switches are preferably of the same con-

95 .-

gtruction as those used under the platform '

-and are set-into the door sections ‘at their -

meeting edges, as clearly shown in Figs. 1"
~=d 4, and on each door section is a cireuit- -

eontrolling member, such ‘as a strip 35 con-

100

nected to its respective section by- hinges @ -

36 so as to swing outwardly when the’door

sections open, there being springs 37, Fig. 8,

which urge the said strips outwardly. These '

strips bear upen the push buttons 88, Fig. 4,
-of the switches 8, 6%, % 0% and hold

switches open ‘when the. strips are pressed
inwardly and held:in their:normal position

by g :
During the initial part of the

wardly, as shown in Fig. 4,
the maintaining.switches t
circuit, so that the con
the motor will be mainta;
15 again closed. - The out
the members 35 is limi!

each meémber; ‘as” shown®
gages in a slot 40 of such me
against the metal plate:
member is fully opened:

89 for

hen

the door sections:when in closed position. = -
{ing move- 110:.

wed  runping of
ed until the door 112

105,

1315

¢ prevent wear

of the said members wherg the buttons 38 -

‘project, metal’ plates 42 arg ‘provided.
door sections are provided with groov
channels for receiving thé conductors lead-

ing to the switches 5-—5%, the ‘conductors be-:
of the cord type such as used for port- -
e ‘cord conductor 43, con- .

ing
.ab?e la_m_'ps’;-'
nected: with switehes on the door section A,
is provided ‘with a take-up device such as a

125
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20

25

ing switches b, 0, 2% %, are automatically .

30

35

40

45

50

_arrow, the rollers 11 are brought into con-

60

65

the door section .\ moves inwardly and out-

The cord conductor 48 for the switches in.

“the conductor.

through which current passes when either
~pair of switches «, a', «%, «*, ave closed.

the door-opening and elosing device. . As the

“extreme position, regardless of the condi-

5 grooves 16, thus causing the door sections to
_move apart.

025,056

weight 44 which rises and falls in a cham-
ber 45 in the wall 2 having the pocket 1, the
cord passing over a fixed pulley 46 and
pulley 47 attached to the weight, so that as

wardly, the weight will take up the sag.

the door section B is sufiicienily loose, as at
49, where the parts of the door seetion hinge
so that the folding and unfolding of the
door can be accomplished without strain on

Referring to Iig. 6, S designates the main
switch for connecting the motor circuit with
the lead wires a of a suitable supply civeuit,
there being a protective device p such as
fuses. for preventing an overcharge of the
motor. - cirenit.  The  platform - actuated
switches a—a® are coniected in parallel with
the wires ¢, ¢, which lead to the switch
S, aid including in the wire ¢ is an auto-
matic switch S% consisting of a solencid s

Upon the energizing of the sdlenoid, the mo-
tor M is connected in cireuit so as to drive

door begins to open; all the circuit-maintain-

closed so that current will pass through a
shunt eivcuit consisting of the wires-d, 3,
connected respectively with the wires ¢, ¢!,.
the:said circuit-maintaining ‘switches being
connected in series with the wides d, d*. As
long as the switches h—0b% ave closed, the mo-
tor will be driven in oune direction or the
other, according to which gear 21 or22 is in
wesh, so that the door will be moved fo its

tion of the switches g—, o

The operation of the apparatus will be
briefly described as follows. When a per-
son approaches the doorway and treads upon
cither platforin section, the latter is de-
pressed and causes the motor circuit to be
coinpleted by the starting switches under
the platform section that is depressed and
at the sanie time the mechanieal connection
between such platform section and-the cluteh
will connect the door-actuating element 15
with the motor.  Assuming that the element
15 1s rotated in a direction indicated by the

tact with guards 18 in the inner annular

; As the door sections move
apart, the members 35 spring outwardly to
permit the circuit-maintaining switches on
the doors to be connected in circuit with the
wotor. The continued retation of the ele:
ment 15 ‘completely opens the door, and
should the platform be held depressed for a
longer period than is necessary to open the
doors, the element 15 will continue to rotate,

while the rollers 11 are in the onter annular

£

grooves 17, A< soon as the person steps off
the platform, the depressed section thereof
will be antomatically raised by its springs
s as {o reverse the eluteh and connect the
element 15 with the motor in sneh a manner
as to rotate the element in the opposite direc-
tion, thereby moving the door sections closed.
As dong as either platforn seetion is. de~
pressed, the cireditis copleted through the
stavting  switches  and - the maintaining

switehies, and as soon as the person steps off

the platform, the maintaining switches «lone
complete the circuit. When the door sec-
tions have come together, the members 35
contact and are pressed inwardly co as to
open the switches d—0* and thus cut the
motor out of circuit. -

Referring to the modified corstruction -

shown in Iigs. 6 to 8, inclusive, D desienates
the platform which is made in one piece and
extends from opposite sides of the door and
is provided with a central slot 50 in which
move the bolts 51 on the door sections. . At

the corners of the floor opening 52 in which -

the platforny is disposed ave fixed cuides 53
huving vertical slots 54 into which project
horizontal pins 53 scenred to the corners of
the platform and disposed under the Iatter.
These guides limit the downward movement
of the platform and also insanre against lat-
eral displacement of the latter. Extending

‘transversely to and disposed under the plat-

form are longitudinally movable rods- 56

82

83

90

slidably mounted at their ends in bearings -

57, and on each rod are cones or wedges 58
with which engage pointed lugs 59 secured
to the under side of the piatform. so that
when either end of the platform is depressed.
the rod 56 immediately under the depressed
end will be shifted longitudinally for the
purpose of actuating the cluteh device. The.
rod 56 is restored to normal position by a
spring 60 pressing on one of the bearings 37
ind one of the space collars 61.

. Arranged under the middle of the plat-
form and divectly in line with the slot 39
thercof is the door-opening and closing ele-
ment 62 substantially similar to the element
15.veferred to in conncetion with Fia. 1, and
equipped with a cluteh device whereby the
element, 62 can be driven in forward or re-
verse direction by a uni-directional motor.
The movable member 25 of the cluteh de-
vice is connected with oppositely-disposed
levers 63 mounted on fulerums 64 and the
cuter ends of the levers engage between the
collars 61 on the rods 56 at the ends of the
platform.  The springs 60 restore the levers
to normal position and also restore the plat-
form when a person steps off the same.

When a person steps on the platform, the.

approach end thercof is depressed where-
upon the rod 56 is moved laterally so as to

100

105

115

125

throw in the clulch and permit the motor to -

rotate the element 62 in a direction to open

130



4

the door sections, and as long as a. pexsori is
-on the platform the motor- wili continue to
operate and upon leaving the platform the
parts will be restored to normal position and
5 ‘the clutch reversed so ds to-cause the element
62 to return the door sections to closed posi--

tion: -

From the foregoing description, taken in
shuection with the accomn anyng. draw-
’g’jthe advantages of the- construction and
' ngthod oi operation will be readily
a r}'ga ent to those skilled'in tne art to-wvhich
d.

10?.

th" invention appeltams, and while I have
seribed the principle of operation of the
entlon, together ‘with  the -apparatus
which T now consider t¢ be the best embodi-

ent thereof, I desire to have it understood
ﬁ‘lat the .apparatus shown is merely illus-

{rative, and that such changes may ‘be made
20 %when desired as are Tithin the scope of the
t:l‘ums appended hereto.

Ihvmo thus descubed the invention, what
I claimis;—

41, The combmatlor; of a door, a mechar-
1sm for olpemncr and closing the same includ-
ing an electric motor, & platform, switches
ior,'_, losing the circuit’ of the motor by the
depression of the platmrm, a switch set into
the:door and connected in circait with the
30 ‘Wotor,;a member on the door.concealing the
switch and arranged to hold the latter open
wvhen: the door is closed. and means disposed
between the door and member for moving
the latter ‘when the door is open to pﬂwut
the switch of the door to close to hold the
motor civcuit closed independently -of the
§witch . controlled by. the plmfoun
£+2. The combination. of a door, » member
ngedly connected with the door adjacent
¢ free edge thereof, bpunm interposed: be-
tween” thie door and memoez for urging the
latter outwardly, means for wn'ung “the out-
ward movement of the member, & switch
mounted on the door and held opu1 by the

member while the door s closed and : dapted
to close simultaneously with the openmo of
the. door,-a mechanism for. openn.g and cios-
ing the door including an-electric motor, a
circuit- for the motor in which the said
switch is included, and means for doqng the
mgtor circuit for startmo the motor to move
the door sufficiently: to pELIFlt the first-men-
tloned switch to close and mamtam the motor
‘cireuit completed..

"3, The ‘combindtion of a sliding door, a
switch, darried thereby and a1ranged to be

35

40

45

50

93

opehed when the door is élgsed, a flexible
Coiiductor" ‘connected  with the swn‘cn and |

925,@56

concened within the door, a motor’ Lantrolled "
60

by the switch, means driven by the motor

for actuating the door, and a switch for.
‘connecting the motor in circuit prior to the

closing of the first-mentioned switch.

4 The combination of a door mounted for

sl iding movement, a normally open switch
carried thereby and adapted to close auto-

-matically with the opening of the door, 2

fiexible conductor connected with the switch

,_and having one portion fixed and another

grtion carried by the door, a take-up device

'acuno ont the conductor between the fixed

portion therecf and the part bonnected with

‘the door, a motor for opening and closing

the door and controlled by the switch, and
2 second switch arrang; ed to connect the motor

65

70

75

in eivcuit prior to the closing of the first- -

mentioned switeh. . -
5. The. combmauon of a fioor, a hinged

muubev theéreon and disposed vertlcally'.

along the free edge thereof, méans arranged
to throw the member ouuvardly when the

80

door is opened, switches arranged on the

door and disposed between the member and

“door to be opened and closed by the member,

electrically actuated means for opening and
closing the door connected in cireuit by the
szud smtches, and a switch for connecting

85

said last-mentioned means in circuit to give

.ihg door the necessary movement to permit,
the members to close the first- mentloned‘

sivitches.

9

6. The ¢ ombmanon of a pair of door sec-

tlons movable simultaneously, a rotatable

element having oppositely-dispesed grooves,
( members on the door sections engaging in

the grooves, a motor, & gearing between the
motor  and . element, a “clutch device for

“throwing in the gearing to rotate the element

95

in either- direction, a phttorm a pair-of *

levers both engaging the clutch to shift the
same, and separy ate means under the plat-
form for shifting the levers when the plat-

160

form is de pzessed switches under the parts -

of the platiorm’ arranged to be closed by the’

depression of the Iattex, and switches carried
by the door sections and ananged to be
closed at ‘the initial part of the opening
movement for maintaining the continuity 'of
the motor circuit until the door sectlons are
returned to closed position.

In tebumony whereof I affix my swnauure

in presence of two witnesses.

- FRANK COTT,
“Witnesses:
Frang H. hAI‘RIQON,
W. T. Barr.
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