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UNITED STATES PATENT OFFICE.
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To all whom it ma 1 CONCETTu:

Beitknown that we, GEORGE T. WARWICK
a subject of the Kmﬂ' of Great Britain, a,nd

ROB R. MAC‘DONALD, a citizen of the United |

States of America, both residents of Spring-
field, in the county of Hampden and State of
Massachusetts, have invented certain new

and useful Improvements in Door-Operating

Mechanism, of which the following is a full,
clear, and exact description.

This invention relates to improved means
for opening and closing doors, more particu-

larly car-doors, although the devices are ap-
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plicable in connection with doors in other
structures than cars.

One object of the invention is t0 provide
means whereby the motive agent or power

for the propulsion of the cer———-—sneh,~ for in-

stance, as eiectricity—may be utilized for ac-
tuating the car-door-operating mechanism,
which is also susceptible of being operated
manually. -
Another-object of the invention is to com-
bine the power-operated and the manually-
opereted door moving devices, so that parts
in common to both may be utilized without
affecting or being affected by certain other
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parts pertalnlnﬂ‘ to the one or the other of j

the species of door-operating means.

Another aim of the invention is to devise
means whereby the movements to be Impart-
ed to the door for openingand closing it, while
positive and certain, shall be without vio-
lence and abruptness.

To these ends the invention consists in the
combinations and arrangements of parts and

the construction of certain of the parts, all |

substantially as hereinatter described, and
set forth in the claims.

Reference isto be had to the accom penymg
drawings, in which—

Figure 11is substantially a pla,u view of Lhe
ea,r-door and combined electrically and manu-
ally operating mechanisms therefor, a part of
the door-casing and a portion of the electro-
magnetic opera,tmcr device being shown 1in

horizontel sectional view. FHig. 2 is a front

elevation of the same mechanlsm
Similar characters of reference mdleate
corresponding parts in both of the views.

|

formed on or af

In the dra,wmoe A represenbs a door for a
car or other str ueture, indicated as a,dapted
to slide in the casing B.

C is a gear-wheel, a seﬂ*mentel gear being
suificient, maemuch a8 this element 1S de-
signed to make only a part of a rotation In
1ts operations. .
with another gear-wheel D, also preferably a
segmental gear- Wheel but ef considerably-re-
dueed dlemeter and this segmental gear-
wheel D, which is in proximity to the top or
other approprmte portion of the door, has
ixed as one thereto a 1ever or
crank arm B, which is by the links F con-

| nected to a lever G, one end portion of which

is pivotally connected to a link H, which 1s
hung at a to a bracket or other ﬁxture J,

_whlle the extremity of the lever G 0pp051be

the link is connected at b to the upper edge
of the car-door. Electromagnetic devices
are employed in conjunction with the seg-
mental gear C, whereby the current trans-
mitted in the feed- conductor for propulsion
of the car may be utilized for imparting the
partial rotary motion to sald gear for operat-

| ing to open or clese the car-door, and, as

shewn we preferably make use of a pair of
solenoids K and L, for which K? e,nd L? are
the movable core-bars.

10 represents a feed-wire understeod as

| having connection with the feed-conductor—

such, for instance, as the overhead trolley-
wire or a third reﬂ-——‘nhe same connecting into
the switch 12, which i1s here shown as a com-
mon form of double-throw switch, and with
one of the contacts 13 of the switch the wire
14 conneects the winding-coil of the one solen-
oid K, while with the other contact 15 of the

switch the wire 16 connects with the winding-

coil of the other solenoid L, and the coils of
both solenoids are by the wires 17 17 in con-

nection with a suitable ground or return con-

ductor, so that accordingly as the switch-arm
18 is thrown onto the contact 12 or the one
15 the power-current will energize the solen-
oid K or the solenoid L. Each of the solen-
oid-bars has connection with diametrically
opposite studs d and e, affixed on the seg-
mental gear C, there being connections be-
tween these studs and the core- -bars of the
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The gear-wheel Cis in mesh
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or swiveling one.
the currents throucrh the solenoids,which may
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respective solenoids, such connections being | 1113tantaneonsly and that the rotational move-

preferably yielding connections, as may be
constituted by the spiral springs M and N.
As shown in Fig. 1, the arrangement of the
last-deseribed parts is such that the core-bars
of the solenoids operate alternately and re-
\TGI'SG]} To a stud on the segmental gear C
(which advantageously may be the aforemen—
tioned stud d, to which the spring M is con-
nected) another spiral spring O has by its one

end a connection, its other end being con- |

nected to a screw-stem f, which is adjustable
through an apertured post g, fixed on the
bracket J or other suitable support therefor.

T'he point of connection or anchorage at g for

the spring O is understood as bemcr a pivotal
The switch for eontrollmw

have its location eonveniently accessible to
the motorman or electrical engineer for the
car or train of ears, on being closed onto the
contact 12 to energize the solenoid K will
cause thereby the drawing of the core-bar
K* endwise inwardly into the solenoid, and

through the yielding connection of the spring

M wﬂl cause the starting of the rotational
movement of the seﬂ‘mental gear-wheel C to
operate the ear-door-_mﬂving devices, herein-
before deseribed as intervening between said
metal gear and the door, and 113 will be here

_ .explamed that lnasmueh as the point d of one
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“augmenting the resistance to the too abrupt

end connection of the spring O moves in the
arc indicatved by the broken line dg which in-

itially diverges from the arc >, genelated'

from the point of pwo‘ral connection ¢, the

spring O is necessarily in the first part of the

door-actuating motion, and when the spring
M is stretched to 1ts maximum and when
therefore, such spring M is of its greatest re-
action or power, stretched slightly, not only

atartmﬂ'of the movement of the door, but be-

- coming effective in the latter part of the door-
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- door-moving operation.
when, for instance, the solenoid KZ is being
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1t may come perpendicular tothe lme of draft |
of the reciprocatory part M-, necessitates a

6o

moving operation by its reaction and when
the spring M is at its lower degree of reactive
efficiency assisting in the latter stage of the
In other words,

drawn into 1ts magnet the line of the conneec-
tion which its spiral spring M has with a por-

dialline from the center of the gear C and the
line between the point where the spring O is
‘‘anchored ” and its connection also with the
gear-wheel at a point in a radial line from its
center are at acute angles to each other, so
that the movement of the spring O, wher eby

stretching of the spring O; butthe right-an-

gular relations having been reached the fur-

ther half of the motion is continued under
an obtuse angular arrangement of the spring
O to-the line of draft, so that the spring O
becomes an assisting factor in respect of the
cgear-wheel C. It will be understood the so-

lenoid-bar has its movement into the solenoid

ment of the gear C is comparatively gradual.
Of course it is apparent that when the core-

other core-bar I? will have moved out from

0
bar K* has moved into the solenoid K the

the solenoid L, so that the reversal of the -

current will reversely operate the mechanism

to have in the same manner the action as al-

ready described, but to close the then open
door.

75

We have also illustrated an additional

mechanism for operating the car or other
door, the same consisting of a manually-op-
emted device which is effective to turn the
aforementioned segmental gear C, the parts

of which device will be pomted ‘out as fol-

lows:
h represents a handle-lever mounted to
rock on a suitable stud /2, located within the

reach of a person on the floor or platform ad-

jacent the door, and this handle-lever has a
supplementary arm /% to which one end of a
connecting rod or lmk 2 18 secured, the other
end thereof having connection wnh the lever
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or erank-arm 4 of aroel{ shaft &k, at the oppo-

site end of which is a bevel gear-wheel m,
which meshes into the bevel gear-wheel fmg
which is affixed to the gear-wheel C?, wh_ieh
is in mesh with the aforementioned segmental

gear C. DBy turning the handle-lever ~ the

then manually-operated mechanism will in-
cidentally cause the solenoid core-bars to
move one in the reverse direction from the
other, and, on the other hand, when the
mechamsm is electrically operated the con-
nections. just deseribed for hand operamon
will incidentally be moved.

The invention is susceptible of chanfres in

| detail of construction and alranﬂement of

the parts without departing from the scope
and spirit of our invention, and while the car-
door-operating devices, comprising the gear
C and connections intervening between it
and the door, may advantageously be. oper-
atéd by electromagnetic means, substantially
as described, or through the medium of other
power available on the car or wherever the
door has its location, the mechanism herein
described and shown, consisting of the manu-

between it and the gear C, regarded as In
combination with the latter and the connec-
tions between the latter and the door, con-

stitutes a desirable and efficient; door- onerat-.
_mﬂ' means in itself.

Incidental to this mechanism it may be
stated that the car-door-operating'device con-
stitutes a locking means for the door whereby
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| ally-operated shaft £ and gearing connections
tion of the rotatable gear Cat a point in a ra- |
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the door will not, when in its open or its

closed position, be moved except as it is
properly and wilfully moved through the op-

erating mechanism as controlled either by
the electromagnetic or other power device or

by the manually-operatmﬂ' hand-lever.

Having thus described our invention, what
We clalm and desire to secure by Letters
Patent, is—-—- |
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1. In combination, a door and a rotatable |

part C, having a stud d a solenoid and its
core-bar, a spring connecting the core-bar

and said stud, a second spring connected to

a part independent of the part C and re-
moved from the axis thereof and connected
also to the rotatable part C at another point
beyond its axis, and arranged between its
two points of connection in a line normally
acute angalar to the line of the first-named
spring, for the purpose set forth.

9. In combination, a rotatable part C and
connections between the latter and the door,
a solenoid and a spring connecting its core-

bar and the said rotatable part, at a point

remote from its axis, a second spring con-
nected to the rotatable part at a point coinel-
dent with the point of connection of the first
spring and having a connection or anchorage
at a point opposite and beyond the axis of
said rotatable part,whereby thesecond spring

‘may have a swiveling movement from a piv-

otal point eccentric to the axis of rotation of
the part C for the purpose set forth.

3. In combination, a door, a rotatable part
C, having the opposite studs d and e, connec-
tions between said rotatable partand the door,
a pair of solenoids and their movable core-

bars, spiral springs M and N connecting said

bars and the opposite studs d and e, a post ¢
adjacent said rotatable part C and nearly op-
posite the stud d and a spring O having a
swiveling connection with said post g and an
opposite end connection with the stud d sub-

. stantially as-and for the purposes explained.
4. In combination, a door, a gear, a second

gear in mesh therewith carrying a lever, con-
nections between the lever and the door, a
power apparatus operatively connected to the
first-named gear, means for controlling said

power apparatus, whereby the power thereof
isexerted asrequired, and an additional man- |

ually - operable means, non-effective on the

means for controlling the power apparatus,

connected with said gear for also rotating the
latter. ' o
5. A door, a door-operating device, power

apparatus operatively connected with the |

door - operating device, and means for con-

trolling the power apparatus, in combination
with manually-operable means having an ac-
tuating connection with the door-operating
device,and non-effective on the meansforcon-
trolling the power apparatus, for the purposes

‘set forth. |

6. In combination, a door, a gear-wheel C
mounted for partial rotation, a second gear D
having as a part thereof the lever K, the lever

G pivotally hung to a link and connected to

the door, and a link F connecting lever K and
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the lever GG, and means for imparting a rotary

reciprocatory movement to the gear C.

7. In combination, a door, a gear-wheel C,
a second gear D having as a part thereof the
lever E, connections between said lever and
the door, a pair of solenoids and their core-
bars and connections, between the latter and
the gear C, a shaft and means. for operating

it manually, and gearing connections between .

said shaft and the gear C, for the purpose
set forth. |
3. In combination, a door, the gear C, the
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pair of solenoids and their core-bars, spiral

springs connecting said bars to opposite parts
of said gear, means for energizing the so-
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lenoids separately, connections between the |

gear C and the door, a shaft and means for
manually operating it, and gearing connec-
tions between said shaft and said gear C, for
the purposes set forth. |

9. In combination, a door, the gear-wheel
C, the gear D in mesh therewith, having the
lever E, connections between the lever and
the door, the rock-shaft £ having an operat-
ing-handleand having a gear-wheel m, a gear-
wheel C? in mesh with the gear-wheel C, and

‘having connected therewith, the gear-wheel

m? with which said gear-wheel m meshes sub-
stantially as described. R |
Signed by us at Springfield, Massachusetts,
this 3d day of July, 1902. |
GEORGE T. WARWICK.
ROB R. MACDONALD.

Withesses:
- WM. S. BELLOWS,
A. V. LeAaHY.
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