No. 787,293. ' - PATENTED APR. 11, 1905.
L. A. HAWKINS.

CONTROL OF BULKHEAD DOORS.
APPLICATION FILED SEPT, 30, 1904,

9 SHEETS—SHERT 1.

4.‘."#*_—_

==

P

-—-——l-—l-l-—--—'l—l-hl-r

Fig |

T A

JLMANERTEC TRMREREERULAY

il s aEm e wels e e e i,

I —

Witmnesses. ' nventor:

%@f‘%’“ Laurence XA Nawkins.

ALty

e lgnd o A0




No. 787,293, - ' PATENTED APR. 11, 1905.
o L. A, HAWKINS. _
CONTROL OF BULKHEAD DOORS.

APPLICATION FILED SEPT. 30, 1904.

2 SEEETS—SHEET 2,

0 :

O
*h_———-—- ————-—_ﬂ-ﬂ-ﬂr—_—-—n.‘.‘

Fig, 3.

_
N e

)

H

C?’

NN

N

il

v

N f};}\h\

2K

pyhiEebblh B e A
o el

Figd o

"4

N

T

T TTTTTITTTTTTFTTT7

RN RN

=

Witnesses: | - !n\/eﬁtor*; _ |
%%’m E oo laurence A HNawkns
4 7~ by At P

| [TC

"




IO

20

| 25

35

40

30 P

No. 787 .293.

UNITED STATES

Patented April 11, 1905.

PaTeENT OFFICE.

LAURENCE A. HAWKINS, OF SCHENECTADY,

GENERAL ELECTRIC COMPANY,

NEW YORIK, ASSIGNOR TO

A CORPORATION OF NEW YORK.

CONTROL OF BULKHEAD~DOORS.

SPECIFICATION forming part of Letters Patent No. 787,293, dated April 11, 1905.
| Application tiled September 30, 1904. Serial No. 226,625,

Lo all whom it muy coneceri:

Be 1t known that I, LAureENcE A. Taw-
KINS, a citizen of the United States, resid-
Ing at Schenectady, county of Schenectady
State of New York, have invented certain

new and usetul Improvemcnt.s in Control of
Bulkhead-Doors, of which the following is a
Speclﬁ(,atlon

My invention relates to the control of elec-
trically-operated devices which must be con-
trolled both from a distance and locally.

My invention is thus particularly apphm—-
ble to bulkhead-doors on shipboard, since
the several doors must be controllable from
a distant point and also by a man at the door,
who must be able to control the door inde-
pendently of the distant station. [ shall
consequently describe my invention as ap-
plied to the operation of bulkhead-doors; but
1t will be understood that my invention is
not limited to this particular application.

In the control of a system of bulkhead-
doors 1t 1s necessary that the operating mech-
anisms for.the several doors should be under
the control of an operator at a distant point,
who is thus enabled to close all the doors 1n
case of an emergency. At the same time 1t
1s necessary that the man at the door should
be enabled to raise or lower the door inde-
endently of the distant station.

The object of my invention 1s to provide a
control system which shall meet the above
requirements with economy, efliciency, and
reliability and with a minimum complication
and liability to derangement.

My nvention consists in providing a manu-
ally-operated reversing-switch for the motor
Wlth means for holdmcr the switch normally
In one operative posatmn together with a sec-
ond switch controllable either locally or from
a distance and arranged to complete the mo-
tor-cireuit when the. reversing-switch is 1n

. sald lowering position, the revemmw—swnch

45

being ‘nmnﬂ'ed when in 1ts other operative
poutlon t0 close the motor-circuit independ-
ently ot the second switeh.

More specifically considered, my invention
consists of a reversing-switch for the motor
with means for holding it normally m lower-

- Ing position,

a second switch controllable
from a distance and arranged to complete
the motor-circult when the 1eversuw—SW1tch
is In 1its lowering position, the I‘GVGISiHG‘—
switch being fi,n‘anﬂ'ed n 1ts raising p031t1011
to comple‘m the motor-cireuit 111depend011tl§r
of the second switch, a manually-operated
shaft and connections between the shaft and
both switches, whereby the reversing-switch
is moved to its ralsing position or the second
switch is moved to its lowering position, ac-
cording as the shalt 1s moved in one direction
or the other. - -

Still more specilically considered, my 1n-
vention consists 1 a manually - operated
shaft, a reversing-switch for the motor
loocs.ehr journaled on the shaft, means for
holding it normally at IOWBMHU‘ position, a
switch controll&ble from a d:{stance for com-
pleting the circuit when the rever sing-switch
1s in this position, a2 member loosely jour-
naled on the shaft and adapted by 1ts move-
ment to move the distant control-switch to
its closed position, and operative connections
between the shaft and both the reversing-
switch and said member, whereby the revers-
ing-switch or said member is moved accord-
ing as the shalt 1s moved 1 one direction or
the other.

My invention also comprises a number of
other features, which will appear from the
following c,peclﬁcatlon and which will be
more spemhccﬂly pointed out in the appended
claims.

My invention will best be understood by
reference to the accompanying drawings, 1n
which—

Figure 1 shows a bulkhead-door provided
with the operating-motor and a motor-con-
troller. Fig. 2 shows a diagram ol connec-
tions of a motor-control SY stem arranged 1n
accordance with my invention. kg, 3 shows

a front elevation of the 11101;01‘—00111;1‘01181_‘
with the casing removed, and Ifig. 4 shows a
side elevation of the same.

In Fig. 1, M represents an electric motor
which drives a pinion P through the worm
W and gear . This pimion engages a rack
| R, carr ied by the door D, which 1s movable in
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the guides d and is raised or lowered accord-
ing to the direction of rotation of the pinion.
C 1epwsentg the controller for the motor,
wiich 18 provided with an Opbl&t]l]ﬂ—bh‘tft
extending through the bulkhead - door and

carrying at each end a handle I, so that 1t |

my be operated [rom either side of the bull-
head. .

In Ifig. 2 the circuit connections of the
motor and controller are shown. The con-
troller comprises a reversing-switch ¢/ and
a magnet-winding or 50101101(1 S, with the
switch-contacts b b’ controlled ther eby. The
reversing-switch €’ (,ompnsefs seven station-
ary contact - fingers ¢’ to ¢ and the movable
contacts, as shown. This reversing-switch
has two posmons for raising and for loweri Ing
the door, respectively. The switch is nor-
mally hdd by means which will be hereinaf-
ter duscmbud 1n the position shown, which is
the lowering posﬂalon With the reversing-
switeh (7 in this positionand thesolenoid deén-
ergized the motor - circuitis not completed.
It however the solenoid is energized, drawing
up 1ts core, ‘it will rock bell-cranlk lover B on
1ts pivot, bl'no*mﬂ the bridging members b b’
nto enwaoel1lellt with the statlonary con-
tacts. The circuit is then closed from the
line-wire @, which is connected to a suitable
source of current A through brideing mem-
ber b to contact ¢’, contact ¢, to the junction
of the motor-armature and the resistance r.
Here the current divides, part passing through
the resistance 7, the other part passme
through the motor -armature, contact ¢,
contact ¢*, to the other terminal of the re-
sistance r. The resistance r is thus placed
in shunt to the motor-armature for the pur-
pose of giving the motor a strong field to in-
crease the t01c ue and prevent racing when
the door 1s
the circult passes through the resistance
which is always in the motor-cir cuit to limit
the motor-current after the door is closed
and before the circuit is broken through the
motor-field thwuc-*h bridging member b’ to
the line-wire «/. The motor-civeuit is thus
closed for lowering whenever the solenoid S
1s energized. The circuit of the solenoid S
is controllable from the distant control-sta-
tion I, which 1s provided with a plurality of
switches ¢, by means of which the circuits of
the solenoids of the several motor-controllers
may be energized. DBy this means the mo-
tors at all the doors may be energized to close
them.

For purposes of local control by an opera-
tor at the door means 1s provided, as will be
hereinafter described, for closing the switch-
contacts b 0’ nmmmlly or for moving the re-
versing-switch C to 1ts other p()‘:-lt]()ll When
the oonmctb b 0" are closed manually, the
motor 1s connected for lowering the door in
exactly the same manner as Lhmwh these
contacts were closed by the energizing of so-

vemng lowered. From this pomt
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lenoid S. When, on the other hand, the re-
versing-switch is moved to its other 1)051{,1011
the circuit is closed as iollows from line-
wire ¢ to contact ¢’, to contact ¢, through the
armature of motor M 111 the mvex 56 G HGQLI()I]
contact ¢, contact ¢*, resistance 7/, thr uuﬂ‘h
themotor ﬁeld conmotc“ contact ¢ hlw “Wire
a’. The motm ~circuit 1s thus (*105@(1 nde-
pendently of the switch-contacts b §’, and the
motor 1s connected for rotation in the oppo-
site direction to raise the door. If while the
reversing-switch €’ is in its raising position
the solenold > 18 energized, the doqmtr of the
contactsd " will ha,ve NO eﬂ ect-on Lhu motor-
circuit, since contact b merely establishes a
conne@tlon from line-wire « to contact ¢/,
which 1s open-circuited in the raising ])O%ltl()ll
of the reversmtr—bmtch and blldﬂ']ll o member
Z)" closes a cir uut from hue -wire @’ to (,,rontajut
' which 1s alr eady connected to line-wire @’
thl ough contactc®. Assoon as the rever sIng-

switeh is released, however, and is returned to

—

- 1ts lowering pos,ltmn by the automatic return-

g means thesolenoid S, 11 still energized, will
connect the motor for loweri mg the door, and
the door will consequently be closed. Thus
while the door 1s always controllable from the
distant station, except while an operator has
hold of the rever sing-switch, nevertheless the
operator 1s able at all times to control the
d001 independently of the distant station.

Referring now to BWS 3 and 4, the con-
struction of the (3011131‘0111110‘—8115"113(;11 will he ex-
plained.

h represents the operating-shaft extending
through the bulkhead and ])10V1ded at cach
end with an operating-handle . On this
shatt % 1s loosely journaled the controlling-
switch €, which is normally held against the
stop 1 both by 1ts own weight and by the ten-
sion-spring 2. The reversing-switch is pref-
erably made hcavv enough to return b Y OTaV-
ity when released to the position shown, so
that the spring 2 may be omitted; but this
spring serves to give a quicker break and a
more positive action of the switch. In the
position shown the rever sm{r switch 1s en-
caged by the contacts ¢’ to ¢!, which are con-
nectulJ as has been already oxplmned The
reversing-switch is provided with a pin 3,
which 1s admpted to be engaged by a pin 4,
carried by the operati 10'—-bhai th. Thuswhen
the shaft  is turned in a clockwise direction,
as viewed 1 Ifig. 3, the reversing-switch C“' iq
moved imto 1ts mlsmg position, in which 1t
arrested by thestop 5. Therever snw*—awn,ch
is then m eng Lfremwt with the amhomu\;’
contact- ﬁnﬂ'els ¢’ to ¢, as has been heretofore
explained. In this 1)081L1011 the motor is con-
nected for raising the door, ashasbeen already
explained; but when the operator releases
the handle the reversing-switch is returned
to the position shown by oravity and by the

spring 2, carrying the oper atmtr—%ha[t with 1t.
Aiso lomdy jour rnaled on the shaft 4 is the
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arm I, which is normally held in the POsi- |

tion shown in engagement with a stop 9 by
the spring 6. This spring may also be omitted
if the arm K is made heavy enough to re-
turn to the position shown by gravity. The
arm K 18 provided with a pin 7, which is
adapted to be engaged by a pin 8, carried by
the operating-shaft, so that when the operaf-
ing-shaft is rotated counter-clockwise, as
viewed in Fig. 1, the arm K is raised. Thus
1t 1s seen that as the operating-shaft is moved
| 10 one direction or the other the reversing-
switch C’ or the arm K is raised, the other in
each case being left stationary, and when the
operating-shaft is released it will always be
returned to the position shown either by the

weight of the reversing-switch and its Spring

or by the spring attached to the arm K. At~
tached to the extremity of arm K is a ten-
sion-spring 10, the other end of which en-
gages one arm ot the bell-crank lever B, piv-
oted on the support 11, the other arm of
which carries the bridging members b ¥’
With the arm K in the position shown the
spring 10 tends to hold the bridging mem-
bers b 4" 1 open position; but when arm K is
raised so as to pass above the line connect-
B ing the pivot of bell-crank lever B and the
| pomnt of attachment of spring 10 to the lever

) the tension of spring 10 will tend to rock the
R bed-cranklever B on its pivot, and the bride-

ing members b " will be closed with a snap
} action. When the operating-handle is re-
leased, the arm K will be returned to the po-
sition shown by the spring 9, shifting the
spring 10 below the pivot of bell-crank lever
B, so as to open the bridging members b ¥’
with a snap action. When the solenoid S is
| energized from the distant control-station,
the bell-crank B will be moved to close the
| bridging members b " independently of the
position of the operating-handle.

It will be seen that since the reversing-
switch €7 is normally held in lowering posi-
tion by gravity and since the core of solenoid
S 18 directly connected to the bell-crank lever
I3 the breaking of one or all of the tension-
springs cannot interfere with the control of
the motor from the distant station. TFur-
| thermore, since there is a positive though
loose connection between the operating-
shaft and the reversing-switch ( the revers-
ing-switch may be moved by an operator at
the door to connect the motor for raising re-
gardless of whether one or more of the springs
| is broken. In order to enable an operator at
the door to close it in case of an emergency,
even though spring 10 is broken, I provide
the extension %, carried by the arm K, which
projects into the plane of movement of the
bell-crank lever B. This extension is nor-
mally inoperative, since the bell-crank lever
1s moved to closed position before the exten-
sion I is brought into engagement with it;

e e m  —— i —

3

but in case the tension-spring 10 should 6z

break extension [ will engage the bell-crank
lever B and move it to closed position in the
same manner as though the spring were in-
tact, though no snap action is obtained. The
control 1s therefore absolutely reliable and
cannot tail in case of an emergency as long as
the electric circuits are intact.

I do not desire to limit myself to the par-
trcular construction and arrangement of parts
shown, but aim in the appended claims to
cover all modifications which are within the
scope of my invention. |

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. In combination, an electric motor, a
manually -operated reversing-switch there-
for, means for holding said switch normally
In one operative position, and a switch con-
trollable locally or from a distance for com-
pleting the motor-circuit.

2. In combination, an electric motor, a
manually -operated reversing-switch there-
for, means for holding said switch normally
In one operative position, and a switch con-
trollable locally or from a distance for com-
pleting the motor-circuit when said reversing-
switch 1s in said position, said reversing-
switch being arranged in its other position to
complete the motor-circuit independently of
the other switch.

3. In combination, an electric motor, a re-
versing-switch therefor, means for holding
sald switch normally in one operative posi-
tion, an operating-handle for said switch, a
magnetically -operated switch adapted to
complete the motor-circuit, and mechanical
connections between said operating-handle

and sald magnetically-operated switch.

4. In combination, an electric motor, a re-
versing-switch therefor, means for holding
sald switch normally in one operative posi-
tion, an operating-handle for said switch, a
magnetically -operated switch adapted to
complete the motor-circuit- when said re-
versing-switch 1s in said position, said re-
versing-switch being arranged in its other
position to complete the motor- circuit in-
dependently of the magnetically - operated
switch, and mechanical connections between
sald operating-handle and said magnetically-
operated switch.

5. In combination, an electric motor, a re-
versing-switch therefor, means for holding
said switch normally in one operative posi-
tion, a switch controllable from a distance
and adapted to complete the motor-circuit,
said reversing-switch being arranged in its
other operative position to complete the
motor - circuit independently of the second
switch, an operating-handle, and operative
connections between said handle and both of
said switches whereby said reversing-switch
1s moved to 1ts other position when said han-
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dle is moved in one direction, and the second
switch 1s moved to 1ts closed position when
said handle 1s moved in the other direction.

6. In combination, an electric motor, a re-
versing-switch therefor, means for holding
sald switch normally in one operative posi-
tion, a switch controllable from a distance
and adapted to complete the motor-circuit,
an operating-handle, and operative connec-
tions between said handle and both of saia
switches. |

7. In a controller for electric motors, a
manually-operated shatt, a reversing-switch
loosely journaled thereon, means for holding
sald switch normally In one operative posi-
tion, a switch controllable [rom a distance, a
member loosely journaled on said shatt and
adapted when moved to move the second
switch to closed position, and operative con-
nections between said shaft and both said re-
versing - switch and said member whereby
sald switch or said member is moved when

sald shaft is moved 1n one direction or the

other.

8. In a controller for electric motors, a
manually-operated shaft, a reversing-switch
loosely journaled thereon, means for holding
sald switch normally in one operative posi-
tion, a switch controllable from a distance, a
member loosely journaled on said shaft and
adapted when moved to move the second
switch to closed position, and means carried
by said shaft for engaging said reversing-
switch or said member when said shaft 1s
moved in one direction or the other.

9. In combination, a switch, a magnet-
winding adapted when energized to close said
switch, a manually-controlied movable mem-
ber, a spring connecting said switch to said
member,said member being arranged to vary
the direction of the tension of said spring on

787,293

said switch, whereby said switch 1s opened
and closed with a snap action by the move-
ment of said member, and means for holding
said member normally in position to open
said switch. ;

10. In combination, a system ol doors, a
motor for raising and lowering each door, a
reversing-switch for each motor, means for
holding each switch normally 1n lowering po-
sition, a second switch for each motor adapt-
ed to complete the motor-circuit when the
reversing - switch is in lowering position,
means controllable from a distant point for
operating the circuit-completing switches for
the several doors, and means at each door
for manually closing said circuit-completing
switch or moving said reversing-switch to 1ts
ralsing position. -

11. In combination, a system of doors, a
motor for raising and lowering each door, a
reversing-switch for each motor, means for
holding each switch normally i lowering po-
sition, a second switch for each motor adapt-
ed to complete the motor-circuit when said
reversing-switch is in lowering position, sald
reversing - switch being arranged In rasing
position to complete the motor-circuit inde-
pendently of the second switch, an electro-
magnet for each circuit-completing switch,
means at a distant point for controlling the
circuits of the several electromagnets, and
means at each door for manually closing the
circuit-completing switch at that door or
moving the reversing-switch to its raising po-
sition.

In witness whereof I have hereunto set my
hand this 28th day of September, 1904.

LAURENCE A. HAWKINS.

Witnesses:

- Bexsamin B. Huowr,
Herexn ORrorp.
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