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To all whom it may concern:
Be it known that I, Jom~x H. DErBy, a

citizen of the United States, residing at New:
York city, New York, have invented cer-

tain new and useful Improvements in Re-
lease-Boxes, of which the following is a
clear, full, and exact description. _
This invention relates to devices for con-
trolling the operation of movable parts and
particularly fo devices which can be oper-
ated from a distance to release fire doors,
traps, dip tank covers, theater ventilators,
theater drop curtains, etc., which are held by
said devices against their normal tendency
to move to closed or open position. '
The invention is herein shown as em-
bodied in a device commonly termed a “re-

lesse box” but it will be understood that the

invention is not restricted to the illustrated
embodiment or to the particular uses above

enumerated. . ,
Release boxes are frequently, and in fact

usually located in places where they are ex--

posed to dust, vapors, insects, ete. In many
of the locations in which they are placed,
they are operated only infrequently, but
when they are to be operated it is important
that they operate with certainty, especially
when used for fire prevention purposes, As
hitherto constructed, release boxes have soon
become unreliable because of the corrosion
of their elements and the accumulation of
dirt and other foreign substances within the
boxes, and unless frequently inspected and
cleaned or replaced, considerable risk at-
tended their use. , ~

~An object of the invention is to provide
a compact and reliable release box which can
be utilized for the above enumerated and
other purposes, and which can be located
wherever the use of a release box may be
desirable, without risk of its failure to op-
erate whenever the occasion for its operation
arises. : o

A particular object of the invention is to
provide a release box in which there is a
great multiplication of leverage, and conse-
quently great sensitiveness in operation in a
minimum space. .

Another object of the invention is to pro-
vide a release box, in which springs and
other similar elements likely to deteriorate
when kept for a long time under tension,
are substantially eliminated or are utilized
only in places where they are not required
for the releasing operation of the box.

The invention aims further to provide a
release box in which the resetting of the
box may be effected merely by the restora-
tion of the outermost of a series of connected
levers to its normal holding position.

Other objects and important features of
the invention will appear from the following
description and claims when considered in
connection with the accompanying draw-
ings, in which— = ‘

Figure 1 is a plan view of a release box
embodying the invention, this view showing
the cover of the box swung to open position
Fig. 2 is a longitudinal section through the
box with the cover closed and the box set;
Fig. 3 is.an end view looking from the right
in. Fig. 2; Fig. 4 is a transverse section
through one of the bell cranks at its bear-
ing; and Fig. 5 is a longitudinal section
across the bearing of one of the bell cranks.

The illustrated release box comprises a
box 2 having ears 4 by which it may be at-
tached to the wall or other surface, and a

_caver 6 hinged to the box at. 8, the cover 6
having a groove 10 in which the edge of the -

box 2 is received, and in which groove pack-
ing material 12 is preferably located in
order to insure the sealing of the box against
dust, vapor, etc. 'The box may be secured in
closed position by screws 14 passing through
lugs 16 on the cover into lugs 18 on the box.

The releasing element of the illustrated
box comprises a ‘bell-crank lever 20 ful-
crumed at 22 upon one end of the cover, the
bell-crank having a short arm 24 over which
may be hooked a ring 26 upon the end of a
rope 28 connected to a fire door, trap, dip
tank cover, or other element to be released,
or to a mechanism for controlling the opera-
tion of blower systems or other machinery,
and a long arm 30 which extends along the
face of the cover and is provided with a
lateral extension 82 arranged to pass through

an opening 34 of the cover into the inside"

of the box where it codperates with the
short arm 36 of a second bell-crank lever
fulecrumed at 38 between depending ears or
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lugs 40 upon the inside of the cover. Sur- -

rounding the lateral extension 82 is a washer
49 of felt or other suitable packing material,

‘which serves to seal the opening 34 against
moisture, dust, etc., when the bell-crank 20

is in set position, as shown in Fig. 2.

The long arm 44 of the bell-crank 36, 44,
is arranged to extend substantially parallel
to the arm 80 of the bell-crank 20 when the
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box is in set condition and the bell-crank 36,
44, is retained against movement by engage-
ment of the long arm 44 with the short arm
46 of a third bell-crank fulecrumed at 48 and
having a long arm 50 overlapping and sub-
stantially parallel to the arm 44 when the
box is in set condition. The last mentioned

‘bell-crank is retained against movement

about its fulcrum by reason of the engage-
ment of its long arm 50 with the catch 52 on
a trip-lever 54, fulecrumed at 56 upon the
inside of the cover, said trip-lever carrying
an armature 58 which codperates with a pair
of électromagnets 60 also carried upon the
inside of the cover.

It will be noted that the connection be-
tween the extension 32 of the bell-crank 20
and the arm 36 of the bell-crank 86, 44, com-
prises a tooth 62 upon the arm 36 which en-
ters a slot 64 in the extension 82, and that
below said tooth the arm 86 is provided with
a stop surface 66 against which the rounded
end 68 of the extension 32 may abut to rock
the bell crank 36, 44, toward set position
when the box has been released and is to be
reset.
tooth 62 has a cam face 70 arranged to be en-
gaged by the rounded end 68 of the exten-
sion 82 to facilitate the resetting of the box
in the event that the bell-crank 36, 44, is at
some position between its set position and its
release position. In order that the trans-
mitted pull may be reduced to a minimum
and the sensitiveness of the box therefore in-
creased, the connection between the extension
32 and the arm 36 is preferably arranged to
transmit the pull exerted upon the bell-

- crank 20 along a line passing close to the ful-

crum 36.

The retaining connection between the arm
44 of the bell-crank 36, 44, and the arm 46 of
the bell-crank 46, 50, comprises, as shown,
an inclined retaining face 72 upon the arm
46 arranged to be engaged by a correspond-
ingly inclined face upon the end of the arm
44, the arm 50 of said bell-crank 46, 50,
having a stop face or projection 74 arranged
to be engaged by the upper face of the arm
42 to effect the rocking of the bell-crank 46,

50, when;the box is to be reset. . In the event’

that the bell-crank 46, 50, should be in a
position between its set position and its re-
lease position, a cam face 76 upon the end
of the arm 44 by engagement with a codper-
ating cam face 78 upon the arm 46 will serve
to move said bell-crank into such position
that the resetting of the box by the engage-
ment of the arm 44 with the stop 74 may
proceed. L

In order that the resetting of the box may
be completed automatically, the trip-lever
54 is normally impelled toward the end of
the arm 50 of the bell-crank 46, 50, by a
spring 80 connected at one end to said trip-
lever 54 near its fulcrum and at its other

It will further be noted that the -
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end to an upwardly extending arm 82 on the
bell-crank 46, 50, and the catch 52 of said
trip-lever is provided with a cam face 84
which codperates with the cam face 86 on
the end of ‘the arm 50. To insure the easy
disengagement of the catch 52 and lever arm

50, the contact face of the lever arm 50 is

preferably formed by some non-corrosive
material 86, such, for example, as a plate of
silver.

The bearings of the various levers are
preferably three point bearings 86, as shown
in Fig. 5, the levers being provided with
lateraf knife edges 88, as shown in Fig. 4.
The bearing for the trip-lever 54 and arma-
ture 58 ig shown in Fig. 1 of the drawings,
this bearing being carried by a bracket 90
attached to the inner face of the cover 6 and
having depending ears 92 which are split at
94. A conically pointed screw 96 having a
shouldered head is threaded through the

“split portion of each of the ears 94, the coni-

cal end of this screw being received in bear-
ing sockets in the end of the rock shaft 98
which carries the lever 54 and armature 58.

The wires for the electric connections are
brought into the box 2 through conduits
threaded into the box at 100 or 102, these
wires being received upon switch blocks 104
and 106 which coGperate with switch mem-
bers 108 and 110 respectively, on the cover.
From the switch members 108, 110, wires
112 and 114 run to the magnets 60. It will
be seen that by this arrangement the circuit
is broken whenever the box is opened, thus
providing means for detecting tampering
with the box, the circuit being preferably
normally closed and having a light current
passing therethrough for testing purposes.
Whenever the box is to be operated, the
strength of the current is increased suffi-
ciently to cause the magnet 60 to attract the
armature 58 and release the lever arm 50.
+ If desired, a spring 116 may be placed be-
tween the lever arm 30 and the cover of the

‘box with its tension so adjusted as to tend

to move said arm away from the cover.
This spring would thus serve two func-
tions; that 1s, it would indicate when the
box is not set and it would tend to accelerate
the release of the box. The spring 116 is,
however, unnecessary to the successful op-
eration of the box.

A short arm 118 upon the trip lever 54 is
arranged to engage the base of the bracket
90 to limit the movement of the trip lever
toward the arm 50 of the bell crank 46, 50,
thus maintaining the cam face 84 in proper
relation to the cam face 86 of the arm 50.

What I claim as new is:—

1. An electrically - operated release box
comprising a series of bell crank levers
each having a long arm and a short arm and
having its long arm connected with the short
arm of the succeeding lever, said bell cranks
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having their long arms substantially par-
allel when the box is set,and a magnetically-
controlled trip engaging the long arm of the
last of said bell-cranks.

2. A release. box comprising two bell

crank levers arranged to move in the same-

plane and each having a long arm and a
short arm, said levers having spaced fulcra
and having their long arms substantially
parallel and overlapping, the long arm of
one lever engaging the short arm of the
other, and electromagnetically - controlled
means operating upon the long arm of said
other lever to hold said levers against move-
ment about their fulcra.

3. An electrically - operated release box
comprising a series of bell crank levers,
each having a long arm and a short arm,
said levers being arranged with their arms
all in one plane and with-the long arms
substantially parallel to each other  and
with the short arms substantially parallel

. to each other, and magnetically-controlled
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means for retaining the long arm of the last’

of the series against the pull exerted upon
the short arm of the first of the series.

4. A release box,comprising a series of nor-
mally engaged levers arranged to move in
one plane and each having a long arm and
a short arm, and a box having a cover upon
the outside of which one of said levers is
mounted and upon the inside of which the
others of said levers are mounted, one of
said levers having a part extending through
said cover to provide for the engagement of
the outside lever with an inside lever.

" 5. A release box, comprising a series of
normally engaged levers arranged to move
in one plane and each having a long arm
and a short arm, the long arm of each lever
engaging the short arm of .the succeeding
lever and the long arms of successive levers
extending in opposite directions from their
respective fulcra, an electro-magnet operat-
ing lengthwise of said lever. system, and
means controlled by said magnet for hold-
ing said lever system in set condition.

6. A release box, comprising a series of
normally engaged levers arranged to .move
in one plane and each having a long arm
and a short arm, a box having a cover upon

the outside of which one of said levers is.

mounted and upon the inside of which the
others of said levers are mounted, one of
said levers having a part extending through
said cover to provide for the engagement
of the outside lever with an inside lever, and
means carried by said part and operative
when the lever system is in set condition
for sealing the communication through the
cover agamst air, dust and vapor.

7. An electrically - operated release box
comprising a series of bell cranks each hav-
ing a long arm and a short arm, and having
their long arms parallel and engaging the

8

short arms of the respective succeeding bell
cranks, the short arm of the first of the
series of bell cranks being utilized for con-
nection to the part to be released, and a
magnetically-controlled trip for the long
arm of the last of the series of bell cranks,
said trip being movable lengthwise of sai
arm into releasing position. :

8. An electrically - operated release box
comprising a box and a cover therefor, a
bell crank release lever fulcrumed upon the
outside of said cover and having its long
arm adjacent to said cover, means upon the
inside of said box for retaining said bell
crank in holding position, said means com-
prising a series of codperating bell crank
levers having their long arms parallel to
the long arm of said first-mentioned bell
crank, and a magnetically-controlled- trip
for the long arm of the last of said bell
cranks, the long arm of each of said bell
cranks engaging the short arm of the suc-
ceeding bell crank. : '

9.  An electrically-operated release box

“comprising a box having a cover, a lever.

fulerumed upon the outside of the cover and
having a part extending through the cover
to the inside of the box, and electrically-con-
trolled means within said box for preventing
the. movement of said lever, said means com-
prising two bell cranks each having a long
arm and a short arm and having their long
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arms and short arms respectively parallel

to each other and all arranged in the same
plane, and magnetically-controlled means
for preventing the rocking of said bell
cranks. ‘

10. A release box comprising a box having
a cover, a lever fulecramed upon said cover
at one end thereof and having an arm ex-

tending lengthwise of said cover, means

within the box for preventing movement of
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said lever arm away from said cover com-

prising multiplying levers having their long
arms substantially parallel to the aforemen-
tioned lever arm and’ having their short
arms extending substantially at right angles
thereto, means extending through the cover
at a point remote from the fulcrum on said
cover for connecting said .outside lever to
the short arm of one of the inside levers, and
a magnetically-controlled trip acting upon
the long arm of the last of the series of in-
side levers. ) '
11. A release box, comprising a series of
normally engaged levers, a box having a
cover upon which said levers-are mounted,
one of said levers being arranged to be con-
nected to the part to be released, electro-
magnetically controlled tripping means for
holding the lever system against movement,
and a switch in said box arranged to be
moved into circuit-breaking condition by the
opening of said cover. ,
12. A release box comprising a series of
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normally engaged levers arranged to move
into disengagement when the box is released,
the outermost of said series being connected
with the part to be released, and electro-
magnetically controlled tripping means for
holding the innermost lever of the series
against the transmitted pull of the part to
be released, succéssive levers of said series
having codperating cam and stop surfaces
through which said lever system may be re-
set by the restoration of said outermost lever
to its holding position. -

18. A release box, comprising a series of
normally engaged levers arranged to ble
moved into disengagement when the box is

released, the outermost of said series being.

connected with the part to be released, a
tripping lever for holding the innermost
lever of the series against the transmitted
pull of the part to be released, an electro-
magnet arranged to move said trip lever in

“one direction, and a spring for moving said

trip. lever in the other direction, successive
levers of said series having codperating cam
and stop surfaces through which said lever
system may be reset by the restoration of
said outermost lever to its holding position.

14. A release box, comprising a box hav-
ing a cover, a lever fulerumed upon the out-
side of said cover and having a part extend-
ing through said cover, a second lever ful-
crumed upon the inside of said cover and
having a part codperating with said first
mentioned lever to hold said lever against
movement about its fulcrum, and a third
lever fulcrumed upon the inside of said
cover and having a part arranged to hold
the second lever against movement, said sec-
ond and third levers each having stop sur-
faces arranged to be engaged by the preced-
ing levers of the series to move said second
and third levers into set position, and elec-

1,187,136

tro-magnetically controlled means for hold-
ing the third lever of said series in set posi-
tion. -

15. A release box, comprising a box hav-
ing a cover, a bell-crank lever fulcrumed
upon the outside of said cover and having
a long arm extending along the face of said
cover and a short arm arranged to be con-
nected to the part to be released, said cover
having an opening and said long arm having
a part projecting through said opening,
means carried by said arm for sealing said
opening when said lever is in set position,
a second bell-crank lever fulcrumed upon the
inside of said cover and having a short arm
provided with a part arranged to engage and
liold said first mentioned bell-crank against
movement about its fulerum, said second bell-
crank having a long arm arranged substanti-
ally parallel to the long arm of said first men-
tioned bell-crank, a third bell-crank pivoted
upon the inside of said cover and having a
long arm arranged substantially parallel to
the long arm of said second bell-crank and a
short arm constructed to engage the long
arm of said second Dbell-crank and hold it
against movement, a trip lever fulernmed

upon the inside of said cover and having a

ateh arranged. to engage the long arm of
said third ‘bell-crank, a spring connecting
said third bell-crank and said trip lever and
tending to hold them in operative engage-
ment, and an electromagnet arranged to act
upon said trip lever and move said trip lever
out of engagement with said bell-crank.

Signed at New York, N. Y., this 9th day
of March, 1916.

JOHN H. DERBY.
Witnesses:

Bearrice Mirvis,
C.. Crark.
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