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IINITED STATES

PATENT OFFICE.

DAVID W. TAYLOR, OF WASHINGTON, DISTRICT OF COLUMBIA.

MECHANISM FOR OPERATING BULKHEAD-DOORS.

No. 797.987.

Specification of Letters Patent.

Tatented Aug. 22, 1903.

Original application filed March 21, 1904, Serial No. 199,267, Divided and this application filed jeptember 9,1804, Serial No. 228,854,

To all whom it ma 1/ COTLCECTTL:

Beitknownthatl, Davip W. TAYLOR a c1t1-
zen of the United bta,tes residing at the clty

of Washington, District of Columbia, havein-

vented certain new and useful Improvements

in Mechanism for Operating Bulkhead-Doors;
and I do hereby declare the following to be a

full, clear, and exact description of the inven-
tlon SLlCh as will enable others skilled in the
art to which it appertains to make and use the
same, reference being had to the accompany-
1Ny dmwmws, and to lettexs or figures of ref-

erence marked thereon, which form a part of |

this specification.

My invention relates to bulkhead-doors, be-
ing a division of my application, Serial No.
199 267, filed March 21, 1904; and it consists
of a fixed member or frame and a movable
member or door with wedging-surfacesonone
of the members and adjustable studs or pins
on the other member to codperate to wedge
the members together and means to operate

from its seat, together with details of con-
struction to be hexmmfter described and
claimed.

" Referring to the drawings, in which like
parts are similarly designated, Figure 11s an
clevation of so much of the entire structure
as will enable an understanding of the opera-
tion. Fig. 2 is a top plan view of the door-
frame and operating mechanism shown 1n
Fig. 1. Tig. 3 is a horizontal and Fig. 4 a
ver th‘ﬂ section showing the wedﬂ*e-ﬂ&nﬂ*e on
the movable member and one of a number of
- contacting screw-studs on the fixed member,

the Sphemcal end of the screw engaging tshe
surface of the wedge.

movable member. Fig. 7 1s a section of an
1dle-motion device, cmd Figs. 8, 9, a,nd 10 are
details of 1dle-motion demces

The fixed member or frame 1s indicated at
20. provided with the usual groove 21,
WhIC] travels the movable member or dom

99. that has near its edges a continuous or

dl%contmuous wedge 23.. The fixed member
or frame 20 1s p:omded with lugs 24, that
plo'ect over the wedge 23, that is shown In

Fig. 1 as a substantially continuous flange

_.:LI‘OUIld the edge of the door.

In each lug 94 is an adjustable contact de-
vice or stud here shown as screw studs or
bolts 25, that serew through the lugs and are
promded with a lock-nut 26. Fw's 1, 3, and

4 show these studs or bolts scr'ewed thr oua'h

the movable member and to jog it into and

Figs. 5 and 6 aresimi-
lar views Showmg the contact*screws on the

the 1110'8 924 and contacting with the mchned
face of the wedge 23, the spherical ends of
the screws being encratred by the wedge on
the door as 1t 1s closed, there being but sub-
stantially a single point of contact between
the end of the bolt and the wedge.
In Figs. 5 and 6 the wedge has been shown
on the ﬁxed member or frame, and in this
case I have shown the wedge as discontinu-
ous, there being short sections of the wedge

only at those pomts where the wedging pres-;
sure 1s to be apphed

The frame 20 is provided with short wedge-
sections 23* and overhang a line of contact:
pins or bolts. Each bolt 25 has a spherical.
head and is Screwed directly into the door
perpendicular to the face of the wedge 23"
and locked by a nut-lock 26.

The door,. Fig. 1, is provided with a central
lono‘ltudmally-operated rack 27, as 1s custom-
ary in some of these structures. At oneend
of the door, at the top in the case of a verti-
cal]y-slldmw door, there is bolted across the
frame a bridge 28 provided along its lower
edge with lu{m 29 similar to those on the
frame and throucrh which bolts 25 pass to en-

oage that portion of the wedge 23 across the
ton ot the door, the door being longitudinally

‘movable in the frame and behmd the bmdo*e |

On the bridge is a bearing 30, in which is
mounted a shaft 31, carrying a pinion 32, that
projects behind the bridge and engages the
rack 27. This shaft 1s promded with an en-
larged portion 33, having a feather 34 on it.

On the enlarwed portionis mounted a worm-
whee] 35, promded with an arcuate recess 36
in its hub in which the feather 1s free to ro-
tate, so that the wheel can make a partial turn
(here shown as quarter-revolution) without
actuatinge the shaft 31.

On the bridee 28 is a worm 37 on a shaft
38, mounted in bearings 39, saild worm en-
gaging the worm- _wheel 85 to rotate it. The
worm-shaft 38 is connected by a clutch 40,
having idle motion for a partial turn to the
shaft 11 of an electric or other motor 42. One
terminal 43 of the field-windings of the motor
is directly connected to line by wire 44, and
the other terminal 45 is connected by wire 46
to a contact-point 47, being one of a number
that are sunultaneously connected - to line by
any suitable mechanism.

One of the armature-terminals 4:8 is con-
nected by wire 49 to a contact 50, and the
other armature-terminal 51 is connee‘ted by
wire 52, series resistance 53, and wire 54 to
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contact 55. Contact 56 is directly connected
to line by wire 57.- Wire 52 is also connected
by a branch wire 58, resistance 59, and wire
- 60 to a contact 61. -

S 1s a solenoid-switch whose solenoid 63 1S
connected at one end of wires 64 and 65 to
~one of the line-wires and at the other end
through wire 66, wire 67, push-button 68, or
other “hand- operated contact, wire 69, hmp
70 in series, and wire 71 to the other l1ine-
wire.

From wire 66 th@re is a branch wire 72,
leading to a spring-retracted contact-arm 73,
mounted on the bridge 28 or other stationary
part. This arm 73 contacts with a point 74,
connected by wires 75 and 65 directly to line.

On the door 1s a bracket 76, carrying aft its
free end an adjustable screw 77, that engages
the arm 73 to close circuilt throu oh 73 T4 ‘when
the door 1s closed. |

The core 76" of the switch Scarriesan arm
7%, that has two conductive plates, one, 78,
to connect the contacts 55 and 56, and .the
other 79, to connect the contacts 4:7 50, and
61.

TIn addition to the distant control appliances
described above, the motor 1s provided with
~a local control—sxwtch as 1s customary in such
apparatus, by mhmh it can be operated in
either direction from the vicinity of the door
and from either side of the bulkhead.

90 represents a section through the bulk-
head, and mounted therein 1s a cylinder of
insulatine material 91, carrying suitably-con-
nected contacts and provided with a handle 92
to operate said cylinder from one side of the

bulkhead and a handle 93 to operate it from |

the other side. On the bulkhead 1s a lug or
stop 94, that is engaged by a stop 95 on the
cylinder 91, so that the cylinder will not be
rotated too far by the operator.

In line with the contacts are a suitable num-
ber of controlling-fingers ¢ 6 ¢ d ¢ to trail on
the contacts on the cylinder to properly dis-
tribute the current. -

bupposmw the door to be open the opera-
tion is as follows: The push-button and lamp
are at a distant station, usually the pilot-
house. The push-button isdepressed to close
circuit through the solenoid-switch,which is of
such resistance that thelamp 70 oan olows red.
The solenoid 63 is energized. The core 76"
is drawn up to connect contacts 55 and 56
through plate 78 and contacts 47, 50, and 61
through plate 79. Current will pass (single
arrows) from the positive line-wire, wire 44,
- terminal 43, field-winding of the motor, ter-
minal 45, wire 46 to contact 47, plate 79,
where the current divides, part going to the
armature through contact 50, wire 49, arma-
ture-terminal 48 armature, armature-termi-
nal 51, and wire 52, the othex part going by
plate 79 contact 61 wire 60, resistance 59,
wire 58 to join wire 52, then through the re-

sistance 53, wire 54, contact 55, plate 78, con- |

switch S to throw the
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tact 56, wire 57 to the negative line- wire,
thereby starting the motor 42, which is series-

wound.

The motor when st"u ted by the distant con-
trol appliances as above described operates
to close the door. While so operating the

slack of the clutech 40 is necessarily taken up;

but the slack or idle motion of the worm 35

on the shaft 81 may or may not be taken up.

In either case when the door.is arrested by

contact between wedges and studs the motor

is still revolving rapidly. When all slack has
been taken up, the inertia of the motor and

other moving parts will be suddenly applied

to the pinion 32 and rack 27 to jog the door
to its final position..

As the door receives the ] ]00 the adjustable
screw 77 in bracket 76 on top of the door
forces down arm 73 against its spring and
closes eircuit throngh contact 74 and wires 75
and 65 to line, short-circuiting the solenoid-
full current through
the lamp 70 and cause it to glow full, thereby
indicating at the distant station that the door

1sclosed. The solenoid-switch S being short-
circuited has not sufficient pull to keep 1ts

core up. This drops, and thus breaks all the

contacts and cuts the motor out of circutt.

The solenoid-switch deseribed above 1s not

‘novel, and other known eélectrical contriv-

ances may be used to start the motor from a

cistance.

The door being closed, as above desellbed '
and the slack all tftl{_en up, it may be opened

by hand or by the motor, the latter being

started by the local control switch.
When -the door has been closed as above

deseribed, it is jammed tight on its seat, and

a, considerable force 1s -required to start 1t.
The operating mechanism is also jammed, re-
quiring, in order to overcome 1ts initial fric-
tion, a force greater than that due to the
torque of the motoratrest. The motor, how-

ever, 1s connected to the mechanism through
‘the clutch 40, which allows 1t to turn freely
‘through a fraction of a revolution.
ertia thus accumulated by the motor 1s sufh-

The 1 1D-

cient to overcome the initial friction of the
mechanism, which operates freely for a num-
ber of revolutions of the motor until the lost

‘motion between the shaft 31 and worm-wheel
'35 is taken up, whereupon the inertia of the
‘moving motor and mechanism issuddenly ap-

plied, throuc‘rh the pinion 32 and rack 27, to
jog the door from 1ts seat against its mltml
friction. The motor therefore imparts a dou-
ble knock. The door énce jumped from its
seat, the motor continues to raise 1t at a uni-
form speed until it comes to any desired

point.

Supposing the door to be closed a,nd it is de-
sired to open 1t by means of the local control-
switch at the door, handle 92 or 93 is turned
to bring the contacts shown on the upper part
of cylmder 91 under the fingers. Current
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will then pass from line (half-arrows) by wire |
44, terminal 43, field-windipgs, terminal 45,
wires 46 and 96, finger ¢ to contact 97 on cyl-
inder 91, whloh 1S oloctrlomlly connected to
contact 98, thence by finger ¢, wire 99, re-
sistance 53, wire 52, terminal 51, armature,
terminal 48, wires 49 and 100 to finger ) and

- contact 101, which is electrically connected to
contact 102, thence by finger @ and wire 103 |

to line, thoreby reversing the direction of the
current through the armature and reversing
the direction of rotation of the motor to open
the door.

By continuing the movement of the handle
after the door Thas been opened the fingers
will leave the upper line of contacts and cir-
cuit will be broken, while a.further move-

ment will rotate the eylinder 91 to bring the

lower line of contacts under the fingers to
close the door again, current passing from
line through wire 44, (double arrows, ) termi-
nal 43, fields, tormma] 45, wires 46 and 96 to
finger ¢, contact 104 on the cylinder 91, that
1S electr ically connected to contact 105, Wthh
is broad enough to contact with both ﬁngers
hande. From finger ) current passes to wires
1100 and 49 to terminal 48, armature, terminal
51, wire 52, resistance 53, wire 99, finger d,
_ contact 106, that is electr IC&HY connected to
contact 107, finger ¢, wire 103 to line shunt.

Current passes throuo*h finger ¢, wire 108, re-

sistance 59, wire 53, tosist&noe 53, wire 99,
and back to line. as above described.
I use in plaoe of the double-knock mechan-
ism-—that is, the clutch 40 and the loose worm-
wheel to permit a number of idle revolutions

of the motor—the device shown in Fig. 7,

which is fitted in the place of cluteh 40 and
is used with a worm—wheol keyed tight on its
shaft.
threaded, as shown at 81. The worm-shaft
38 has keved to its end a sleeve 82, provided
with internal feather-ways 83 and an end plate
84. -On the threaded end of the motor-shaft
is & nut 84* having feathers 83, slidable 1in
the ways 83. The motor will make several
revolutions, causing the nut 84" to slide in the
sleeve 82 antil it takes either acainst the end
of the sleeve or against the plate 384, thereby

locking shafts 38 and 41 and causing them to

turn together.

In FIU 1 I have shown the worm -wheel
loose on its shaft 81 and having a quarter-turn
of idle movement, the worm 37 being fixed
on shaft 38; but in Fig. 8 I have %hown the

worm 37 slldable on %ha’rt 38. a feather 86 en- |

oaging the worm to prevent its rotation on
the Sha,tt
worm 37 will long 1tudlmlly travel on the shaft
38 and feather 86 until stopped by jam-plates

87 at either end of its travel, said plates sur-.

rounding the shaft 38 at the bearmﬁ'b 39. The

worm bemo‘ no longer permitted to move lon-
mtudmally “will then begin to drive the worm-

wheel.

The end: of the motor-shaft 41 1is

By revolving the shaft 38 the

The clutch 40 is shown on a larger scale in
Figs. 9 and 10 and 1is oomposed of two mem-
bers 88, both identical in oonbtruomon and one
Seourod to each of the shafts 38 and 41. Hig.
10 shows the face of one of these clutch mem-

‘bers, here shown as having oppositely - dis-

oosed sectors 89 of one- olohth of acircle, g1v-~
ing a quarter-revolution of idle movement.

Should there be a small lump of coal at the
bottom of the door, the final jog given the door
will ordinarily be sufficient to cut it; but
should the door not be able to do so the lamp
will not glow full, indicating to the operator
at the dlstant qtcltlon that tho door has not
closed. Should the lamp fail to glow red
when the distant control-circuit is closed it
indicates to the operator at the distant station
that the distant control appliances are i1nop-
erative.

The motor c;hown in Fig. 11is series wound;
but compound or shunt- wound motors are EL]SO
applicable. Whatever the type of motor 1t
should be of such construction that the full
voltage may remain on with the motor at rest
for a Teasonable time without damage to the
motor. 'This is readily aooomphshed by the
well - known device of suflicient resistance
in series with the armature to prevent abnor-
mal current passing when the motorisstopped.
The loss of efficiency incident to this device

is not of serious importance for motor-oper-

ated doors.

Heretofore it has been difficult to adjust the
double wedges ouqtonmmly fitted on sliding
water—twht doors to insure water-tightness
when the door is closed. To accom: )lISh this
result requires very careful and difficult work..
By the structure herein shown and described
the screw-studs can be adjusted with the door
closed and under water-pressure by simply
loosening the lock-nuts and screwing up the
slack stud until there 1s no leakage. | |

Having thus described my invention, what
I claim as new therein, and desire to secure by
Letters Patent, 1s—

1. The combination with a fixed member or
frame and a sliding member or door, of means
to operate the door and oive it a jog or blow:
in the direction of 1ts tmvel substantially as
described. |

9. The combination with afixed member or
tframe and a sliding member or door, of means
to operate the door and 3 jog 1t to and from its
seat in the direction of travel of the door, sub-
stantially as described.

3. The combination with a fixed member or
frame, a sliding member or door and mechan-
1sm to operate the door and olve it a jog, of a
motor to operate sald mooham%m and means
between the motor and moohanism to permit
idle motion of the motor substantially as de-
seribed.

4. The combination with a fixed member or
frame and a sliding member or door, of mech-

| anism to operate the door, a motor and means
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to permit the motor to begin revolving before
actuating said mechanism, substantially as de-
scribed.

5. The combination with a fixed member or

frame and a sliding member or door, of mech-
anism to operate the door havmmdle motion,
a motor and means between the motor and
mechanism to permit the motor to begin re-
volving before driving sald mechanism, sub-
stantially as described.

- 6. The combination with a fixed member or
frame and a sliding member or door, of an
electric motor, mechanism to actuate the door
and means to permit the motor to first begin
revolving and then make a number of idle

revolutions before driving said mechanism,

substantially as described.

{. The combination with a fixed member or
frame, a sliding member or door and a rack
on the cdoor, a pinion to operate the rack to
move the d001 of a worm-wheel having idle
motion to drive the pinion, a worm -having
idle motion to drive the worm-wheel, an elec-
tric motor to drive the worm and a clutch be-
- tween the motor and worm-wheel to permit
the motor to make a partial revolution before
~driving the worm, substantially as described.

8. The combination with a fixed member or
trame and a sliding member or door, of its op-

erating mechanism, a motor, means between

the motor and sald mechanism to knock the

latter loose from its jammed position, a local
control to operate the door from each side of
the bulkhead, means to operate the door from
a distant station and means operated by the
door to stop the motor, substa,ntla,lly as de-
seribed.

9. The combination with a ﬁxed member or
frame and a sliding member or door, of a mo-
tor, and mechanism between the door and mo-
tor to operate it and including means to 1m-
partadouble knock,substantiallyasdescribed.

10. Thecombination with afixed memberor
frame and a sliding member or door, of studs
on one of the members having spherical ends
and a wedge on the other member, mechan-
1sm to open and close the door and give it a
jog, a motor to operate said mechanism and
hand-operated means to actuate said mechan-
- 1sm, substantially as described.

11. Thecombination witha fixed member or

frame, a sliding member or door and a rack on
~ the door, of a motor and its shaft, a shaft in
alinement with the motor-shaft, an i1dle mo-

tion between the two shafts, whereby a blow

15 1mparted to the alined shaft, and hand-op-
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“erated means connected to the alined shaft to
rotate both shafts, substantially as described.

12. Thecombination with afixed member or
frame, a sliding member or door and a rack on

the door of a pinion to operate the rack to

move the door, a worm-wheel having 1dle mo-
tion for a part of a revolution to drive the pin-
ion and jog the door, a worm and worm-shaft
to drive the worm-wheel and a motor, a clutch
to connect the motor to the worm-shatt, said
clutch permitting idie motion of the motor for
a part of a revolution to jog the rack-operat-

-mcr elements substantially as described.

The combination with a door, of an elec-
tric motor mechanism between the motor and
door including means to permit idle motion of
said motor and mechanism whereby a double

knock 1s imparted by the motor, means at a

distant point to operate the motor to close the
door, and a local control-switch at the door to
reverse current through the armature of the
motor to open antl. clocse the door, substa,ntmllv
as described. -
14. The combination with a door and 1ts op-
erating mechanism, of a motor, means between
the motor and mechanism to give the latter a
knock and means between sald mechanism and
door to give said doora jog or blow, substan-
tially as described. |
15. Thecombination with afixed memberor
frame and a sliding member or door, of ad-
justable screw-studs on the frame and wedges
on the door cooperating with said studs, a rack
on the door, worm mechanism having idle mo-
tion for a partlal revolution to drwe the pin-

i

jon and a motor to drive said worm mechan-

1sm, means to permit idle motion between the

motor and worm mechanism and means oper-

ated by the door to stop the motor, substan-

tially as described.

16. The combination with a frame, a door,
and a rack on the door, of a pinion meshing
with the rack, a worm-wheel having idle mo-
tion for a partial rotation to actuate the pin-
ion, a worm and worm-shafttodrive the worm-
wheel, and a cluteh to connect the worm-shaft
with the motor to permit a partial idle rota- -
tlon of the motor, substantially as described.

In testimony that I claim the foreg 01ng as
my invention I have signed my name In pres-
ence of two subscrlbmw witnesses.

DAVID W. TAYLOR

Witnesses:
- C. W. FOWLER,
Hexry OrrH, Jr.
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