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To all whom it mey concern:

UNITED STATES

PATENT OFFICE.

WILLIAM BARNUM COWLES, OF CLEVELAND, OHIO, ASSIGNOR TO THE
“LONG ARM” SYSTEM COMPANY, OF CLEVELAND, OHIO, A CORPO-

~ RATION OF OHIO.

No. 810,915

S_peciﬁdation of Letters Patent.

AUTOMATIC.CUT-OUT MECHANISM FOR ELECTRICALLY-OPERATED BULKHEAD-DOORS.

Patented Jan. 30, 1906.

Application filed July 11,1904, Berial No. 216,143, -

" Be it known that I, WiLLiam BarNUM

. CowLEs, a citizen of the United States, resid-

ing at Cleveland, in the cOuhty of Cuyahoga
and State of Ohio, have invented certain new

and useful Improvements in Automatic Cut-

. Qut Mechanism for Electrically - Operated :
- Bulkhead-Doors, &c.; and I do hereby de-

~“clare the following to be a full, clear, and ex-

10

‘act description of the invention, such as will

enable others. skilled in the art to which it

. gppertains to make and use the same.

15

y invention relates to automatic cut-out

- meéchanism primarily intended for use in the

electrical . operation . of water - tight -doors,

- hatches, or the like; but it is also capable of

use whenever it is desired to cut off the elec-

. tric current from driving mechanism when
- the load exceeds a predetermined limit.

o 20

25

- My
ence to the accompanying drawings, in which
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45

- My invention is especially intended for au-
tomatically cutting off the current from slid-

ing bulkhead-doors when any obstruction to -
" the motion of the door is encountered which.
‘would impose an excessive load on the motor

and either burn. out the fuse or the motor.
My invention also relates to certain im-

“proved mechanism whereby the door may be

moved either by electricity or by hand-
power and whereby the door may be oper-
3ted either from a distance or locally at the

0Or.

invention will be imdérsﬁop&by refer-

the same parts are indicated by the same let-
ters throughout the several views.

.Figure 1 is a front view showing the door-
frame. and a horizontally -sliding vertical

bulkhead-doorin the closed position, together-

with the parts for operating the same. Fig.
2 is a similar view to Fig. 1, except that the

-Eart of the casing at the top of the door is |

roken away. Fig. 3 shows 2 section along
the line 3 3 of Figs. 1 and Z, parts being
shown in elevation. Fig. 4 shows a section
along the broken line 4 4 of Fig. 5 and look-
ing down said figure. Fig. 5 shows a section

. along the line 5 5 of Fig. 4, parts being shown

50

in elevation. Fig. 6 is a detail showing the
pivoted arm for operating the yoke connect-~
ed to the rod for turning the limit-switch,
the view being taken on the reverse side from
that shown in Fig. 5. Fig. 7 shows a section
along the broken line 7 7 of Fig. 5, parts be-

ing shown in elevation. Fig. 8 shows the
cam engagement for operating the arm con-
trolling the limit-switch; and Fig. 9 is a de-
tail showing the action of the arm for operat-
ing the limit-switch.. ‘

A represents the bulkhead, having guidé—-

rails A’ for the door to run out on, and the

55
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bulkhead carries a heavy frame A? in which

.the door is jammed when. closed, so as to be

substantially water-tight, in the manner well
known in the art. - The manner of tighten-
ing the door is not part of my present inven-

 tion and will not be further described herein.

- B represents the door-plate, to which hori-
zontal racks B’- are secured, which racks
mesh with pinions C’, secured to the shaft C.
These pinions are preferably inclosed in
boxes C° to keep out dust, &c. Secured to
the shaft C, néar its head, is the worm-wheel
D, which meshes with the worm E’ on the

counter-shaft I, which counter-shaft carries

a pinion E?, which meshes with the pinion F*
on the shaft F. This pinion F* is dfiv
the pinion G’ on the armature-shaft G of the

electric motor, which is contained in the cas-'

ing G°. The shaft E carries the hand-wheel

E* on one side of the door, by means of which.

the worm D may be turned by hand, and the
shaft F carries a hand-wheel F? at the other
side of the door, which may also be used to
turn the worm-wheel D. Thus it will be
seen that the door may be opened by hand
from either side of the door. It will be ob-
vious that both hand-wheels may be placed
on the shaft E, one at either side of the bulk-
head, if desired; but the interposition of the
idler F? affords a more convenient arrange-
ment for the operative mechanism at the top
of the door with regard to the structure of
the ship.

In order to keep out dust, &c., the opera-
tive partsat the head of the doorare mounted
in suitable casings D°, G°, and K°, which are
secured to fixéd parts of the structure.

In the box %" “a- suitable controller is
mounted, which is operated by hand by
means of the hand-lever K’. In addition to
this controller contained in this box thereisa

‘solenoid L, mounted in the casing L for turn-

ing on the current from a distance by means
of the switch 1/, which has been fully de-
scribed in my application, Serial No. 216,142,

filed July 11, 1904. In this same box K°is.
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also mounted the limit-switch H, which has
two contact-points b and #’, adapted to com-
plete the circuit through the mofor when it is
otherwise closed. This limit-switch is rocked

" 5 by means of the rod H’, which passes through
the casing H° and carries at its end the yoke
II?, provided with lugs A* and h®. - These lugs

are struck by the lug m on the head M? of the
arm M, which head 1s provided with inclined

10 faces m’ and m?, (see Fig. 6,) which permit
the shaft H’ to be rocked when the lug m

. strikes either of the lugs A* and %2, but which
normally holds the yoke H? against rocking
when in the initial or zero position. (Shown

15 in Figs. 5 and 6.) This arm M normally re-
mains in this zero position and is only rocked
about its pivot M’ when the load on the mo-

tor exceeds a predetermined limit, and the
manner in which this is accomplished will

20 now be described. The arm M being pivoted
in the casing, as at M, is provided with a
socket M#, in which the yoke M? is piveted.
This yoke projects into an annular groove n

in the sleeve N, which is splined, as at n’, (see

25 Figs. 5 and 7,) on the sleeve P, fast to the
shaft C. Thissleeve N is provided with cam-
grooves n®, oppositely disposed, as shown in
Kig. 8, into which cam-grocves project the
lugs ¢ from the interior o% the sleeve Q. This
sleeve Q is fast to or integral with the worm-
wheel D, and this worm-wheel is normally

30

hel1 against turning on the shaft C by the.

spring U? as will be hereinafter described,
and it is also held against longitudinal move-
35 ment on said shaft, as by means of the shoul-
ders p’ and the ring p° projecting into the
groove {)2, (see Tig. 5,) or it may be held
against longitudinal motion on the shaft in
any other convenient way. I have shown
the sleeve Q as made separate from but at-
tached to the worm-wheel D, this for conven-
ience of manufacture; but the two may be
integral with each other, if desired.
The worm-wheel D has mounted thereon,
45 preferably near the periphery thereof, the
roller R, which roller projects between the
downwardly-projecting lugs ¢ of the arms T
and T’, which arms are pivoted, as at ¢ and
#, to the bracket P’, fast to or integral with
so the sleeve P. The stop P? projects down
from this bracket between the free ends £ and
t* of the pivoted arms T and T’, while the op-
posite ends of said arms are pivotally con-
nected to the telescopic members U and U/,
55 carrying the spring U?. These members are
connected together by the screw U®, as
shown in Fig. 4. The spring U? is held under
compression between the shoulders « and «/,
and this spring therefore causes the oppo-
site ends #* and ¢ of the arms T and T%to
ress bard against the stop P?, and this'stop
imits the swing of the arms T and T’ toward
the stop. The compression of the gpring U?
is so adjusted that when the load.on the mo-
65 tor exceeds a predetermined limit the roller

40.
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R will press against one or the other of the
free ends ¢ and # of the arms T and T’ with
sufficient force to rock that arm against the
action of said spring, as shown in Fig. 9. This
will cause the shaft C to lag with regard to 7o
the worm-wheel D and will cause the lugs ¢
to cam the sleeve N up or down, rocking the
arm M about its pivot, and consequently
rocking the shaft H’ and cutting off the cur-
rent from the motor. - 75

It will be seen that if the door is in the act
of closing ard encounters an obstacle—such -
as a bag of coal, or a piece of timber, or any
other similar obstruction—the shaft C will be
caused to lag slightly behind the worm- 8o
wheel D against the action of the spring U3,
and the current will be cut-off. In a similar
way, if the obstruction is encountered upon
opening the door—as, for instance, when the
door strikes the buffer A°, (see Fig. 1)—the 8z
worm-wheel D will be caused to lag behind
the shaft C through a small angle in the oppo-
site direction and will cut off the current
equally well. The current will remain cut
off unless the obstacle is removed or unless go
the door is started in the opposite direction,
which will restore the parts to the initial po
tion. (Shownin Figs.5and6.) Thusitwill
be seen that when the strain on the motor
exceeds a predetermined limit, no matter gz
whether the door is opening or closing, the
current will be cut off, thus preventing the
burning out of the motor or injury-to the
mechanical parts through excessive load.
This action will take place entirely independ-
ent of whether it is turned on from a distance,
and thus each door is provided with auto-
matic protection against injury from excess-
ive strains.

It will be obvious that various modifica-
tions might be made in the herein-described
apparatus which could be used without de-
parting from the spirit of my invention.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat- 110
ent of the United States, is—

1. In a system of the character described,
the combination with a door or hateh, of an
electric motor, and gearing driven by said
motor for operating the door or hatch, piv- 115
oted arms with a stop therefor, a spring under
compression mounted between said arms, a
lug or roller connected to a member of said
gearing, and forcing one or the other of said
arms against said spring when the load on 120
said gearing exceeds a predetermined limit,
and means controlled by the yielding of said
arm against said spring for cutting off the -
current from said motor, substantially as de--
scribed. :

2. In a system of the character described,
the combination with a door or hatch, of an
electric motor, and gearing driven by said
motor for operating the door or hatch, piv-
oted arms with a stop therefor, a spring un- 3¢
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der compression mounted between said arms,
a lug or roller connected to a member of said
gearing, and forcing one or the other of said
arms against said spring when the load on
said gearing exceeds a predetermined limit,
and a cut-out switch controlled by the yield-
ing of said arm against said spring for cutting
off ‘the current from said motor, substan-
tially as described. RN :

3. In a system of the character described,

the combination with a door or hatch, a rack

or racks secured thereto, and a shaft with a
pinion or pinions meshing in said rack or
racks, of an electric motor, and gearing
driven by said motor for turning said shaft,
arms pivotally mounted on said shaft-anda
stop for said arms, a spring under compres-

_ sion mountéd between said arms, a‘lug or
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roller connected to a member of said gearing

and forcing one or the other of said arms

against the action of said spring when the
load on said gearing exceeds a predetermined
limit, and a cut-out switch controlléd by the
yielding of said arm against said spring, for
cutting off the current from said motor, sub-
stantially as deseribed. :
4. In a system of the character described,
the combination with a door or hatch, a rack
or racks secured thereto, and a shaft with a
pinion or pinions meshing in said rack or
racks, of an electric motor, and gearing driven
by said motor for turning said shaft, arms
pivotally mounted. on said shaft and a stop
for said arms, a spring under compression
mounted between said arms, a lug or roller
connected to a member of said gearing and
forcing one or the other of said arms against
the action of said spring when the load on
said gearing exceeds a predetermined limit,

-and means controlled by the yielding of said

arm against said spring, for cutting off the cur-
rent from said motor, substantially as de-
scribed. o ’
5. In a system of the character described,
the combination with a door or hatch, of an
electric motor, and gearing driven by.said
motor for operating the door or hatch, piv-
oted arms with a stop therefor, a spring un-
der compression mounted between said arms,
means for adjusting the compression of said
spring, a lug or roller connected to a member

of said gearing, and forcing one or the other.
of said arms against said spring when the load .

on said gearing exceeds a predetermined
limit, and means controlled by the yielding
of said arm against said spring for cutting
off the current from said motor, substantially
as described. - :

6. In a system of the character described,
the combination with a door or hatch, of an
electric motor, and gearing driven by said
motor for operating the door or hatch, piv-
oted arms with a stop therefor, a spring un-
der compression mounted between said arms,
means for adjusting the compression of said

8

spring, a lug or roller connected to & member
of said gearing, and forcing one or the other
of said arms against said spring when the load
on said gearing exceeds a predetermined
limit, and a cut-out switch controlled by the
yielding of said arm against said spring for
cutting off the current from said motor, sub-
stantially as described. -

7. In a system of the character described,
the combination with a door or hatch, a rack
or racks secured thereto, and a shaft with a
pinion or pinions meshing insaid rack orracks,
Lof an electric motor, and gearing driven by
said motor for turning said shaft, arms pivot-
ally mounted on said shaft and a stop for
said arms, a spring under compression mount-
ed between said arms, means for adjusting
the compression of said spring, a lug or roller
connected to-a member of said gearing and
forcing one or the other of said arms against
the action of said spring when theload on said
gearing exceeds a predetermined limit, and a
cut-out switch controlled by the yielding of
said arm against said spring, for cutting off
the current from said motor, substantially as
described. ~

8. In a system of the character described,
the combination with a door or hatch, a rack
or racks secured thereto, and a shaft with a
pinion or pinions meshing in said rack or
racks, of an electric motor, and gearing driven

ivotally mounted on said shaft and a stop
or said arms, a spring under compression
mounted between said arms, means for ad-
justing the compression of said spring, a lug
or roller connected to a member of said gear-
- ing and forcing one or the other of said arms
against the action of said spring when theload
on said gearing exceeds a predetérmined
limit, and means controlled by the yielding

off the current from said motor, substantially
as described. o : '

" 9. In a system of the character described,
the combination with a door, of an electric
motor, and gearing driven by said motor for
operating the doot, pivoted arms with a stop
therefor, a coil-spring under compression
mounted between sald arms, a telescopic

spring, a lug or rol '
ing, and forcing one or the other of said arms
against said spring when the load on said
gearing exceeds a predetermined limit, and a
cut-out switch controlled by the yielding of
said arm against said spring for cuttin;l; off
the current from said motor, substantially as
described. : o

10. In a system of the character described,
the combination with a door, of an electric
motor, and gearing driven by said motor for
operating the door, pivoted arms with a stop
therefor, a coil -spring under compression
mounted between sa,igl arms, a telescopic

of said arm against said spring, for cutting
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joint for adjusting the compression of said
spring, a lug or roller connected to said gear-
ing, and forcing one or the other of said arms
against said spring when the load on said
gearing exceeds a predetermined limit, and
means controlled by the yielding of said arm
against said spring for cutting off the cur-
rent from said motor, substantislly as de-
seribed. -

11. In a system of the character described,
the combination with a door or hatch, of an
electric motor, and a worm-wheel driven by
said motor for operating the door or hateh,
pivoted arms with a stop therefor, a:sprin,
under compression mounted between sai
arms, a lug or roller connected to said worm-
wheel and forcing one or the other of said
arms against, saig spring when the load on

said gearing exceeds a predetermined limit in’

either.direction, and means controlled by the
yielding of said arm against said spring for
cutting off the current from said motor, sub-
stantially as described. _ '

12. In a system of the character described,
the combination with a door or hatch, of an
electric motor, and a worm-wheel driven by
said motor for operating the door or hatch,
pivoted arms with a stop therefor, a sprin
under compression mounted between sai
arms, a lug or roller connected to said worm-
wheel and forcing one or the other of said
arms against said spring when the load on
said gearing exceeds a predetermined limit,
and a cut-out switch controlled by the yield-
ing of said arm against said spring for cutting
oﬁg the current from said motor, substantially

"as described.

13. In a system of the character described,
the combination with a door or hatch, arack
.or racks secured thereto, and a shaft with a
pinion or pinions meshing in said rack or
racks, of an electric motor, and a worm-wheel
mounted on said shaft and driven by said

“motor for turning said shaft, arms pivotally

mounted on said shaft and a stop for said
arms, a spring under compression mounted
between said arms, a lug or roller connected
to said Worm-wheel'mig forcing one or the
other of said arms against the action of said
spring when the load on said gearing exceeds
a predetermined limit, and a cut-out switch
controlled by the yielding of said arm against
said spring, for cutting off the current from
said motor, substantially as described.

14. In a system of the character described,
the combination with a door or hatch, a rack
or racks secured thereto, and a shaft with a

pinion or pinions meshing in said rack or

racks, of an electric motor, and a worm-wheel
mounted on said shaft and driven by said
motor for turning said shaft, arms pivotally
mounted on said shaft and a stop for said
arms, a spring under compression mounted
between said arms, alug or roller connected to
sald worm-wheel and forcing one or the other

810,918

of said arms against the action of said spring
when the load on said gearing exceeds a pre-
determined limit, and means controlled by
the yielding of said arm against said spring,
for cutting off the current from said motor,
substantially as described. .

15. In a system of the character described,
the combination with a door or hatch, of an
electric motor, and a worm-wheel driven by
said motor for operating the door or hateh,
pivoted arms with a stop therefor, a spring
under ‘compression mounted between said
arms, means for adjusting the compression
of said spring; a lug or roller connected to
said worm - wheel, and forcing one or the
other of said arms against said spring when
the load on said gearing exceeds a predeter-
mined. limit, in either girection, and means
controlled by the yielding of said arm against
said spring for cutting off the current from
said motor, substantially as described.

16.- Ina system of the character described,

| the combination with a door or hatch, of an

electric motor, and a worm-wheel driven by
said motor for operating the door or hatch;

_pivoted arms with a stop therefor, a spring

under compression' mounted between said
arms, means for adjusting the compression
of said spring, a lug or roller connected to
said worm-wheel and forcing one or the other
of said arms against said spring when the load
on said gearing exceeds a predetermined
limit, and & cut-out switch controlled by the
yielding of said arm against said spring for
cutting off the current from said motor, sub-
stantially as described.

17. In a system of the character described,
the combination with a door or hatch, a rack
or racks secured thereto, and a shaft with a
pinion or pinions meshing in said rack or
racks, of an electric motor, and a worm-wheel
mounted on saidshaft and driven bysaid mo-
tor for turning said shaft, arms pivotally
mounted on said shaft and a stop for said
arms, a spring under compression mounted
between said arms, a lug or roller connected
to said worm-wheel and forcing one or the

other of said arms against the action of said

spring when the load on said gearing exceeds
a predetermined limit, means for adjusting
the compression of said spring, and a cut-out
switch controlled by the yielding of said arm
against said spring, for cutting off the cur-
rent from said motor, substantially as de-
scribed.

18. In a system of the character described,
the combination with a door, of an electric

.motor, and gearing driven by said motor for

operating the door; pivoted arms with a stop
therefor, a coil-spring under compression
mounted between said arms, a telescopic
joint for adjusting the compression of said
spring, a Itig or roller connected to said gear-
ing, and forcing one or the other of said arms
against said spring when theload onsaid gear-
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ingexceeds a predetermined limit, and means
controlled by the yielding of said arm against
said spring for cutting off the current from
said motor, substantially as described. -

19. In asystem of the character described,
the combination with a door, of an electric
motor, and gearing driven by said motor for
OEerating the door, pivoted arms with a stop
therefor, a coil-spring under compression
mounted between sald arms, a telescopic
joint for adjusting the compression of said

. spring, 4 lug or roller connected to said gear-

5

20

ing, and forcing one or the other of said arms

“against said spring when the load on said

gearing exceeds a predetermined limit, and a

‘cam-sleeve controlled by the yielding of said

arm against said spring, and a cut-out switch
ogerated by said cam-sleeve, for cutting off
the current from said motor, substantially as
described. . I

- 20. In asystem of the character described,
the combination with a door or hatch, of an

- electric motor, and a worm-wheel driven by

25

30

said motor for, operating the door or hatch, -

pivoted arms with a stop therefor, a spring
under” compression mounted between said
arms, a lug or roller connected to said worm-
wheel and forcing one or the other of said
arms against said spring when the load on
said gearing exceeds a predetermined limit
in either direction, a.cam-sleeve, cam-lugs
connected to said worm-wheel and engaging
said cam-sleeve, and means controlled by the

- motion of said cam-sleeve due to the yielding

35

of said arm against said spring, for cutting off

- the current from said motor, substantially as

40
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described. -

21. In a system of the character described,
the combination with a door or hatch, of an
electric motor, and a. worm-wheel driven by
said motor for operating the door or hatch,
pivoted arms with a stop therefor, a sprin;
under compression mounted between sai
arms, a lug or roller connected to said worm-
wheel ‘and forcing one or the other of said

arms against said spring when the load on

said gearing exceeds a predetermined limit, a

cam-sleeve, cam-lugs connected tosaid worm- |-

wheel and engaging’ said cam-sleeve, and a
cut-out switch controlled by the motion of
said cam-sleeve due to the yielding of said
arm against said spring for cutting off the
current from said motor, substantially as de-
scribed., K v
22. In a system of the character described,
the combination with a door or hatch, a rack
or racks secured thereto, and a shaft with a
pinion or pinions meshing in said rack or

. tacks, of an electric motor, and a worm-wheel

60

-mounted on said shaft and driven bysaid mo-.

~ tor for turning said shaft, arms pivotally

65

mounted on said shaft and a stop for said
arms, a spring under compression mounted
between said arms, a lug or roller connected
to said worm-wheel and forcing one or the

o1

‘other of said arms against the action of said

spring when the load on said gearing exceeds
a predetermined limit, a cam-sleeve movable
longitudinally on said shaft, cam-lugs con-
nected to sald worm-wheel and said cam-
sleeve, and a cut-out switch controlled by the
motion of said cam-sleeve due to the yielding
of said arm against said spring for cutting off
the current from said motor, substantially as
described. )

23. In a system of the character described,
the combination with a door or hatch, a rack
or racks secured thereto, and a shaft with a
pinion or pinions meshing in said rack or
racks, of an electric motor, and a worm-
wheel mounted .on said shaft and driven by
said motor for turning said shaft, arms pivot-
ally mounted on said shaft and a stop for said
arms; a spring under compression mounted
between said arms, a lug or roller connected
to said worm-wheel and forcing one or the
other of said arms against the action of said
spring when the load on said gearing exceeds
a predetermined limit, a cam-sleeve movable
longitudinally on said shaft, cam-lugs con-
nected to said worm-wheel and engaging
said cam-sleeve, and means controlled by the
motion of said cam-sleeve due to the yielding
of said arm against said spring, for cutting off
the current from said motor, substantially as
described. c

24. Ina system of the character described,
the combination with a door or hatch, of an
electric motor, .and & worm-wheel driven by
said motor for operating the door or hatch,
pivoted arms with a stop therefor, a coil-
spring under compression mounted between:
said arms, a telescopic joint.for supporting

said spring and for adiusting the compres-

sion thereof, a lug or roller connected to said
worm-wheel,-and forcing one or the other of
said arms against said s({)ring when the.load
on said gearing exceéds a predetermined
limit, in either direction, and means con-
trolled by the yielding of said arm against
said spring for cutting off the current from
said motor, substantially as described.

25. In a system of the character described,
the combination with a door or hatch, of an
electric motor, and a worm-wheel driven by
said motor for operating the door or hatch,
pivoted arms with a stop therefor, telescopic
members pivoted to said arms, respectively,
a coil-spring under compression mounted be-
tween said arms over said telescopic mem-
bers, a screw for adjusting the compression
of said spring; a lug or roller connected to said
worm-wheel and forcing one or the other of
said arms against said spring when the load
on said gearing exceeds a predetermined
limit, and a cut-out switch controlled by the
yielding of said arm against said spring for
cutting off the current from said motor, sub-
stantially as described. ‘ '

26. In a system of the character described,

701

75

8o

85

90

95

100

105

110

11y

120

125

130



‘10

_ inclosing said telescopic members, a lug or
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the combination with a door or hateh, a rack
or racks secured thereto, and a shaft with a
pinion or pinions meshing in said rack or
racks, of an electric motor, and a worm-
wheel mounted on said shaft and driven by
said motor for turning said shaft, arms piv-
otally mounted on said shaft and a stop for
said arms, telescopic members pivoted to
said arms, respectively, a coil - spring under
compression mounted between said arms and

roller connected to said worm-wheel and
forcing one or the other of said arms against
the action of said spring when the load on
said gearing exceeds a predetermined limit, a
screw connecting said telescopic members
for adjusting the compression of said spring,
and a cut-out switch controlled by the yield-
ing of said arm against said spring, for cut-
ting off the current from said motor, substan-
tially as described. : :

27. In a system of the character deseribed,
the combination with a door, of an electric
motor,iand gearing driven by said metor for
operating the door, pivoted arms with a stop
therefor, telescopic members connecting said
arms, a coil-spring under compression mount-
ed between said arms, and inclosing said tele-
scoé)_id members, a lug or roller connected to
said gearing, and forcing one or the other of
said arms against said spring when the load
on said gearing exceeds a predetermined
limit, and means controlled by the yieldiné,

the current from said motor, substantially as
described. : R

28. In a system of the character described,
the combination with a dooz or hagch, of an
electric motor, and gearing driven by said
motor for operating the door or hatch, pivot~ |,
ed arms with a stop therefor, a spring under
compression mounted between said. arms, a
lug or roller connected to said; gearing, and
forcing one or the other of said: arms against-
said spring when the load on sgid gearing
exceeds a predetermined limit, means con-
trolled by the yielding of said, arm against
said spring for cutting off the current from
said motor, and means for operating said;
gearing by hand from either side of the bulk-
head,when desired, substantially as described.

29. In a system of the character described,
the combination with. a door or hatch, of an,
electric motor, and gearing driven by said
motor for operating tie door or hatch, pivot- |i
ed arms with a stop therefor, a spring under

means for adjusting the compression of said
spring, a lug or roller conneécted to.said. gear-
ing, and forcing one.or the other of said arms
against said spring when the load on said
gearing exceeds a predetermined limit, a cut-
out switch controlled by the yielding of said:
arm against said spring for cutting off the.
current from said motor, and means for op-

810,015

erating said gearing By hand from either side -

of the bulkhead, when desired, substantially
as described. ' '
30. In a system of the character deseribed,
the combination with a door or hatch, a rack
or racks secured thereto, and a shaft with
pinions meshing in said racks, of an electric
motor, and gearing driven by said motor for
turning said shaft, arms pivotally mounted
on said shaft and a stop therefor, a spring un-
der compression mounted between said arms,
a lug or roller connected to a member of said
gearing and forcing one or the other of said
arms against the action of said spring when
the load on said gearing exceeds a predeter-
mined limit, & cut-out switch controlled by

 the yielding of said arm against said spring,

for cutting off the current from said motor,
and means for operating said gearing by
hand from either side of the bulkhead, when
desired, substantially as described.
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31. In asystem of the character described, -

the combination with a door or hateh, a rack
or racks secured thereto, and a shaft with

pinions meshing in said racks, of an electric.

motor, and dgearing driven by said motor for
turning said shaft, arms pivotally mounted
on said shaft and a stop therefor, a spring un-
der compression mounted between said arms,
& lug or roller connected to a memberof said
gearing and forcing one or the other of said
arms against the action of said spring whenthe
load on said gearing exceeds a predetermined
limit, means controlled by the yielding of

'said arm against said spring, for cutting off

@h_é current from said motor, and means for
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operating said gearing by hand from either '

‘side of the bulkhead, when desired, substan-
 tially as described. , SEE

32. In a system of the character described,

‘the combination with a door, of an electric

motor, and gearing driven by said motor for
operating the door, pivoted arms with a stop
therefor, a coil-spring under compression
mounted. between said arms, a teleseopic

10'5

110

jeint for adjustinﬁ the compression of said -

spring, a lug or roller connected to said geax-
ing, and foreing one or the other of said arms
against said spring when the load on said
gearing exceeds a predetermined limit, a
cam-sleeve controlled by the yielding of said
arm against said spring, a pivoted amm

11§

rocked by said cam-sleeve and a cut-out -
switch operated by said arm, for cutting off .

the current from said motor, substantially as

! described.
compression mounted- between, said -arms, |

33. In a system of the.character described,
the combination with a door or hatch, of an
alectric motor, and a worm-wheel driven by
said, motor for operating the.door or-hatch,
pivoted arms with a stop therefon, a spring
under compression mounted: between. said
arms, a lug or, roller connected to said worm-
wheel and forcing.one or the other of said arms
against said spring when the load op said
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" the current from said motor, substantia
" described.
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gearing exceeds a predetermined Ilimit in |
either direction, a cam-sleeve, cam-lugs con-
nected to said worm-wheel and engaging said
cam-sleeve, a pivoted arm rocked by said
cain-sleeve and a cut-out switch operated by
said arm, for cutting off the current from said
motor, substantially as deseribed.

34. In asystem of the character described,
the combination with a door or hatch, of an
electric motor, and a worm-wheel driven by
said motor for operating the door or hatch,
pivoted arms with a stop therefor, a spring
under -compression mounted between said
arms, a lug or roller connected to said worm-
wheel and forcing one or the other of said
arms against said spring when the load on
said gearing exceeds a predetermined limit, a
cam-sleeve, cam-lugs connected to said worm-
wheel and engaging said cam-sleeve, a piv-
oted arm rocke§ by said cam-sleeve and a
cut-out switch operated by said arm, for cut-
ting off the current from said motor, sub-
stantially as described. _

35. In a system of the character described,
the combination with & door or hatch, a rack
or racks secured thereto, and a shaft with a
pinion or pinions meshing in said rack or
racks, of an electric motor, and a worm-
wheel mounted on said shaft and driven by
said motor for turning said shaft, arms piv-
otally mounted on said shaft and a stop for
said arms, a spring under compression
mounted between said arms, a lug or roller
connected to said worm-wheel and forcing
one or the other of said arms against the ac-
tion of said spring when the load on said
gearing exceeds a predetermined limit, a
cam-sleeve movable longitudinally on said
shaft, cam-lugs connected to said worm-
wheel and said cam-sleeve, a pivoted arm
rocked by said cam-sleeve and a cut-out
switch operated by said arm, for cuttin% off

ly as

&

36. In a system of the character described,
the combination with a door or hateh, a rack
or racks secured thereto, and a shaft with a
pinion or pinions meshing in said rack orracks,
of an electric motor, and a worm-wheel mount-
ed on said shaft and driven by said motor for
turning said shaft, arms pivotally mounted
on said shaft and a stop for said arms, a
spring under compression mounted between
said arms, a lug or roller connected to said
worm-wheel and forcing one or the other of
said arms against the action of said spring
when the load on said gearing exceeds a pre-
determined limit, a cam-sleeve movable lon-
gitudinally on said shaft, cam-lugs connected

to said worm-wheel and engaging said cam-

sleeve, a pivoted arm rocked by said cam-
cleeve and a cut-out switch operated by said
arm, for cutting off the current from said mo-
tor, substantially as deseribed.

37. In a system of the character described,
the combination with a door or hatch, of an
electric motor, and a worm-wheel driven by
said motor for operating the door or hatch,
pivoted arms with a stop therefor, a coil-
spring under compression mounted between
said arms, a telescopic joint for supporting
said spring and for adjusting the compres-
sion thereof, a lug or roller connected to said
worm-wheel, and forcing one or the other of
said arms against said spring when the load
on said gearing exceeds a predetermined
limit, in either direction, a pivoted arm
rocked by said cam-sleeve and a cut-out
switch operated by said arm, for cutting off
the current from said motor, substantially as
described. -

In testimony whereof I affix my signature
in presence of two witnesses.

WILLIAM BARNUM COWLES.
Witnesses: '

W. J. Suiis,
H. WATsoN.
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