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Apphcatlon filed Fe'bruary 8, 1924 Senal No 691 437:

For a detailed descrlptlon of the present_

form of my invention, reference may be had

to the following specification and to the ac-

companylnd dmwmgs, wherein
Fig. 1 is a plan and :
Flo' 2-is-an elevation of my dev1ce,
FlO‘ 8 shows the gearing.. v
My invention relates to .a‘means for utiliz-
ing an electric motor for the operation of car
doors in place of the pneumatic motors here-
tofore commonly used therefor.

operating folding . doors; the main door of
each folding pair having a- yertical shaft
along its outer edge The two vertical shafts

-are operated simultaneously by an.-overhead

motor; through the agency of:a horizontal
rack-bar. which is moved Tongitudinally by
the motor through a spring sleeve on the bar:

‘This spring sleeve is also prov1ded with rack

_teeth which are enO'a(red by a pinion driven

by the motor through a very high-ratio re--

‘ ductlon Uearmcr having no back actlon The
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-instead of the spring.

spring sleeve is free to slide on the rack-bar
except ‘as restricted, by - the springs. -

tive ends of the sleeve and certain adjustable
stops on the bar. Thus.the motor drives the

doors through the mterventlon of one or.the

other of these two springs. In addition, I
locate a switch near the normal end of travel
of the sleeve ‘at each end. This switch'is. in
the motor circuit and serves as a limit sw1tch
to break that circuit when the doors are in
either closed or opén position. In addltlon,
I make these switches serve’ as . torsion
switches, by giving the springs a‘long range

of compression substantially equal to the

range of travel of the door. By this mesans
the motor having the. aforesaid high-ratio
gearing can operate, even with the doors
locked and make its normal run, but, instead

of moving the doors, it will compress the

spring and finally. operate the limit switch,
just as it would do if it ‘worked. the’ doors
"This device enables
me to eliminate from the organization. the
torsion switches that have heretofore been
found necessary in the case of electrically-

operated doors, and in that manner to mate-

In particu-.
‘lar I purpose to adapt an. electric motor for

The -
springs..are 1nterposed between the respec--

rially simpli fy and cheapen the COﬂSbI’HCthD T

I also interpose & manual clutch, between one,

at least, of the vertical door- shafts -and 1tsl »

! Oper"tan‘ pinion; whereby, in an emergency,
. the door can be disconnected from the motor

mechanism and opened ‘or closed by hand:

- That expedient renders the door-operation
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practicable under the conditions of actual -

service..and. adds. but little to the cost and
complexity of the mechanism.

- Turning to the drawings, A, Az represent-
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tlﬁe two Ieaves or sections. of one of the two.. -

v doors7 the.corresponding leaves or sections be-
“ing marked 1espect1ve1y B and Bz

1esents a vertical shaft-on the left-hand edge

of door A adjoining the door-frame, and C?
a similar shaft on the right-hand edge of the

-C rep- -

6 -

door B. These two vertical shafts have suit-

able bearings in the door-frame at- top and

bottom, while the leaves AZand B will be pro-
vided: with. the customary guides. -

‘Thereby
the- 51multaneous rotation of the shafts Cand

C? for 90 degrees will elther open or: close_ .

both doors:

“The motor P, togethel Wlth the associated

mechanism, " is contained -in a. pressed steel
a stitable base.
cated by. dotted.lines in Flo 1, to permit.a

ures the final motor—plmon is shown at

o

channel X above. the door which- constitutes S
‘The motor P is shown by
a full-line contour in Fi 'ig. 2, but is only indi- " -
80
clear showing of the mechamsm In both fi 5 N

That pinion Q, as appears in Fig: 8, is op- »

erated by the armature shaft through two sets -

of worm gearing giving a leductlon ratio of
60-to 1,-as an example of a large reduction.
On the. upper end of the said vertical door-
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shaft. O is a pinion D and a corresponding -

p1n1on D2 is apphed to the upper end. of door-
? with an interposed clutch R which -

shaft C
is nounallv closed by a spring ¢, but is capa-
ble of being lifted manually by a lever T to

disconnect the said shaft and pinion. -

Tt.will usually be sufficient to prov1de such

2 clutch for.only one of the two doors, to- per-,m_
A mit of its manual opemtlon in an emergency,
by thus unclutching it from its motive pinion. |

H'is a horizontal rack-bar havmg at.one end:

a rack F meshing with pinion D on door= -
T

shaft C, and at its opp051te end a smular
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- rack E* meshing . Wlth pinion D2 on door-"
~shaft C2

The rack-bar H will be mounted
1ndependent1y of the door in suitable bear-

- ings to permit of its longitudinal reciproca-

[043

tion, and, since it engages opposite sides of

the respectlve pinions D and D2, -such re-

_ ciprocation will cause the two doors to swing
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either toward each other for cloging or-away

from each other for-opening:  On: “the- rack-.

bar His a loose actuating sleeve F which.is
also provided with rack- teeth meshing ‘with

the aforesaid motor-pinion Q. The respec-'-

tive ends of sleeve F' bear against long, open

- springs (¢, G? which are coﬂed around bar H:

and. .rest aaalnst adjustable stops @ and y

‘thereon. On the opposite ends of the sleeve

- there are plo]ectlons ., f* which; at the end

%

of the opening and- closing strokes of ‘the

sleeve, engage ‘one or the other of the. two:,

spring ‘switches S, 8? in the motor-circuit.

“These two sw1tches are in the circuit of the re-
_versible element of the motor—say, the arma-.

ture=—wherehy the opening  of one limit

o switch, at the end of ‘a door-closing run, will

.25

leave unopened the other limit sw1tch in the

‘reverse circuit, so that the subsequent closure

of that. reverse circuit by the control-switch

~will cause the motor to start on its reverse, or

30

“deor-opening,’ Tun.

shown at X and it may be assumed; for in-

stance, that it is in its door-closing’ p051t10n,

~and that the motor has completed its door-
" ‘closing operation and then stopped with the

20 limit-switeh S open, the sw1tch S being
3B

closed: * The door-closing circuit is ‘from the

‘phis terminal to switch plates 1-and 2, thence
to the armature wires 5 and 6, thence to'the

- limit-switch S*and then, if said limit-switch

ER 1)

a5

were closed, to. the contacts”8 and 4, to the

ﬁeld magnet wires 7-and 8, and ﬁnally, tothe "
minus’ terminal of the 01rcu1t
“quent movement of the switch X to the left’
-would “then close the door-opening circuit -

‘The  subse-

through contacts 9 and-10, limit-switch' S,
whlch is now closed, armature wires. 6 and 3

(thereby reversing.the motor) to contacts 11

- and 12; to field-magnet wires. 7 ‘and 8 -(the
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field- maonet remaining unreversed) and
: ﬁnally, to the minus. terminal. "~

The character of the springs G and G2 18
an important. factor of my construction.

First they have such a-degree of stiffness that
3react1n0' drlvmg eonnection actuated thereby,, s

they will not yield materially when the mo-

“tor'is operating the ‘doors at a time when the
doors are free from obstruction ; second, they
- have such length and coil-spacing that, “while

their resistance to compression will be over-

come by the motor without undue increase of:
“current.in the motor coils, yet such resist-
-ance will not increase materially over a long
SR length of spring-contraction.

" 1f the doors should be blocked at the begin-.
“ning of a run,
‘fstopped but - would not only compress the
: sprmcr but contmue to compress it for a long

Thereby, even

the motor W0uld not -be

‘The. control-switch 38

‘worm. gearing

1,851,431

the meanwhile remaining blocked “and mo-
tionless.
tension in the spring prevents it from subse-
quently ¢losing thée door with a violent slam.

“Heretofore, it “has been proposed to provide
~an-electric door-motor with torsion-switches.
‘that-would act temporarily to relieve the mo-
‘tor if the door encountered an obstruction.

and also with limit-switches that would only

act at the end of the run, and were merely:

The absence of a- high degree of:

- distance sufficient to enable one of the projec-
tions f, /2 on the sleeve to reach and operate
“the corresponding limit- switch, the doors in

70

dependent on ‘the position of the door and -

not upon: spring tension. . By the construc-. ¢

80

tion aforesaid:T'am enabled to do away with -

one of the sets of switches heretofore con-

sidered necessary, with no- impairment of the

apparatus, but with a material simplifica-

tion thereof., The safety of ‘the motor and-of

any passenger who might be. caught in the
door is still preserved over the ent1re range

gearing the springs-G, G2 can not react to

reverse the motor mechamcally when the-cur--

rent is cut off by a limit-switch at a time
when' the springs  are under- tension. “But
the said’ sprmgs can react at any- pomt in
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of travel of the door and yet the motor cir- - -
cuit will ultimately be broken. Tt should be
also observed that, by virtue. of the worm .
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the operation to move the doors whena tem-_ .

porary obstruction is removed.

What T claim as’ neW and desne to secure ,

‘ by Letters Patent is:

1. An" electrlc door- motor, pr0v1ded Wlth a

gitudinal movement socas to operate the:door,
2 'movable member propelled: by said: gear-

‘ing, 4 driving spring between said movable,
member and the rack-bar and a limit-switch
“actuated by said. movable member and con-

trollm«r the motor.

non-reacting driving connection, a longitudi-

‘nally -movable rack- bar, a door operatlnfr
‘gear wheel engaged by the rack- bar, a slid-
Ing sleeve on said rack-bar having rack-teeth

en or‘rged by a gear-wheel driven bV the moter
throuoh sard non-reacting gearing, and- a

.dr1v1ng spring 1nterposed between s‘ud sleeve

and the rack-bar.

2: An electric door- motor, prowded with a:

100
, a Tack- bar supported for Ton- - - .- .

11¢

316,

‘8. ‘An electric door: motor havmo' a non- ,

a longitudinally movable: rack- bar, a. moving

member driven by said géaring; a spring be-
‘tween said member and the rack-bar, a door-

operating shaft, a gear wheel for said shaft

engaged by the rack-bar and a clutch con-

-t olhng the OUeratron of sald shmft by the
‘rack-bar. -

4 A door operatmw motor locued above

“a-pair of folding doors, vertical shafts for
‘said doors, a: rack~bar movable horizontally
“androppositely geared to the respective shafts,
a stop on said rack bar; a- movable member 130
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operated by the motor, a spring between said
member and said stop,-and a limit-switch op-

erated by said movable member and control-

ling the motor.

5. A door-operating motor located above

a pair of folding doors, vertical shafts for
said doors, a horizontally moving rack-bar
geared to the respective shafts, a stop on said
rack-bar, a sliding sleeve on said rack-bar,
a spring between said sleeve and said stop,
and a pair of limit-switches engaged by said
sleeve at the respective ends of 1ts reciprocat-
ing travel. SR o

6. A door operating mechanism compris-
ing an electric door motor, a door operating
rod provided with stops, a movable element
operated by said motor and yieldably inter-
posed between the motor and said stops so
that movement imparted to said element by
said: motor will be transferred ‘to said rod,
and a motor switch so located as to be oper-
ated by the yieldably mounted movable ele-
ment at the end of its travel independently
of thetravel of said rod. ; e

7. An eléctric door motor for folding doors
provided with a rectilinearly movable door

" actuating bar mounted to move with respect

- 30

to the doors to be operated; a movable mem-
ber. driven by the motor through a non-
reacting connection, a spring between said
member and the said bar so that said bar
may be actiated by movement of said mem-

. ber,and a limit switch operated by said mov-
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able member and controlling the motor.

8. A door closing ‘mechanism comprising
a pair of vertically: disposed rotatable shafts,
doors mounted.on said shafts, an electric mo-
tor located above said shafts, a horizontally
movable door operating member engaging
both shafts so-as to rotate them, a moving
member operated by the motor through a
non-reacting connection, a driving spring be-
tween said member and the said door operat-
ing member, and a limit switch operated by
said member and controlling the motor.

9. An electric door motor provided with
a compression spring, a worm gearing hav-
ing a high ratio of reduction connected to and
operated by said motor, a movable actuator
member operated by said gearing and bear-
ing against one end of said spring, a rotat-
able door shaft, means engaged by the other
end of said spring for operating said shaft,

3

‘to operate the door upbn removal of said ob--

struction.. = ,

11. A door operating mechanism compris- -

~ing a gear, an electric door motor provided

with a non-reacting driving connection be-.
tween it and the gear, a door operating rod,

and a movable element mounted on said rod .

and operated by said gear, said element hav--
ing a yieldable engagement with said rod,
together with & motor switch operated by said -
movable element at the end of its travel in-

dependently of the door travel.

12. A door operating mechanism compris- -
ing an electric door motor, a door operating -

rod provided with spaced apart stops; an ac-

80 -

tuating element operated by said motor and

movably mounted on said rod, springs inter-
posed between the actuator element and said

stops, so that movement imparted to said ae- -

tuator element by the motor will be trans-
ferred to said rod, said springs having:a com-
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pression range corresponding to the range of-

travel of the door, and a motor switch so lo--

- cated as to be operated by the actuator ele--

ment at the end of its travel independently
of .the travel of said rod. nE
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13. An electric door motor provided witha -

and propelled by said driving connéction, a’
rectilinearly ‘movable door - actuating - rod
mourited independently of the door to be op-
erated, and a spring having one end bearing °
against said movable member and its other
end engaging said rod, so that movement of
said member will compress said spring and

non-reacting driving connection, a_movable.
member mounted to-travel-in a straight line :
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impart corresponding movement to said rod.

Signed at Albany, county of Albany and
State of New York, this 5th day of February,
1924, , g ‘

' LEE_P. HYNES.
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and a motor switch operated by said actuator -

member at the end of its travel.

10. An electric door motor having a defi-
nite range of action determined by a limit
switch, a spring, a rectilinearly movable op-
erating connection. between said spring and
the door to be operated, means operated by

~the motor for building up a tension to said

spring while movement of the door is ob-
structed, said operating connection being so
arranged that said spring will supply power
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