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13 Claims.

The present invention relates to signal appara-
tys, and more particularly to fire alarm signal
boxes constructed to insure transmission of sig-
nals under a. wide variety of adverse condi-
tions.

The apparatus described in the Beach Reissue
Patent 20,449, reissued July 20, 1937, is a box
which will operate to transmit a signal under
most adverse conditions that can be expected to
arise, such as those due to open lines, ground
faults, and substantjally any faulty electrical
condition except a break. in the line on both
sides of the box. The present invention has for
its object to extend the ability of the box to
transmit under adverse conditions, particularly
those due ta mechanical faults such as approach-
ing exhaustion of the energy of the main spring.

In the box described in the Beach patent, as
well ag in other types of fire alarm boxes, the
spring may be left, through carelessness or other-
wise, in only a partially wound condition. If
the box is pulled while the line is busy, the non-
interfering characteristics may prevent the box
from gaining any control over the system until
the spring is completely run down., In the box
desceribed in the Beach patent means are pro-
vided for stopping the train before the spring
becomes completely unwound so that sufficient
energy may remain in the spring to permit a
subsequent operation of the box.

According to the present invention means are
provided to insure conversion ¢f the box for sig-
naling over an emergency circuit whenever the
spring reachgs ‘a predetermined state of ap-
proaching exhaustion. This means is preferably
mechanical being operated by the spring itself,
and occurs at a time when the spring still has
sufficient energy to transmit at least one com-
plete cycle through the emergency circuit. If,
therefere, the bex after being pulled has ap-
proached a state of exhaustion due to a husy line,
the emergency connection will be automatically
thrown into operation even though no electrical
fault exists which would operate a box of the
tyre described in the Beach patent.

The invention is further effective to condition
the box for emergency signaling in the event of
spring breakage, and thus to give a warning sig-
nal to direct attention to a condition which
might otherwise escape detection.

The invention will be herein specificaily illus-
rated and describzd as applied to a box of the
type described in the Beach patent, but the fea-
tures of the present invention are applicable to
boxes of other types. )
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In the accompanying drawings, I'ig. 1 is a view
of so much of a fire alarm box as is necessary for
an understanding of the present invention, the
box being shown in its normal inactive condition;
Fig. 2 is a view of the box under normal signal-
ing conditions; Fig. 3 is a drawing showing the
disposition of the parts under the condition of
approaching exhaustion of the energy of the
main spring; Figs. 4 and 5 are detail views illus-
trating the operation of the present invention;

I Fig. 6 is a detail view of the code wheel and key

break lever; Figs. 7 and 8 are detail views to be
referred to, and Fig. 9 is a circuit diagram.

In Fig. 1, T have illustrated so much of a box
as is necessary to present an understanding of
the invention. These figures will be recognized
as similar to Figures 10 and 11 of the ahove-
mentioned Beach reissue patent. Certain parts
are exactly duplicated and are similarly num-
pered herein, and a complete description of such
parts is unnecessary. I shall, therefore, describe
in detail only those parts which are new to the
present box or those which have been changed
in some particular. Certain parts have also been
omitted from the Beach box and these omissions
will be mentioned in the course of the description.

Referring to Fig. 1, it will be noted that the .
tripping projection 3§ which is operated by the
manual starting lever and the master plate 37
are the same as in the Beach box. The master
plate is pivoted on a frame at 88. Pivoted at 43
on the master plate is the switch arm 41, carry-
ing at its end the contactor 18 which is to engage
the emergency contacts 13, 14 and 711, particu-
larly shown in Fig. 2 of the Beach patent. The
tail of the switch arm (41, however, instead of
normally abutting the pivot 38, is shortened as
indicated at 202 and its end engages a dog 202
extending upwardly from a projection 204 on a
control plate 288, which is to be presently de-
scribed. The dog 282, when in normal position
as indicated in Fig. 1, holds the switch arm 141
in the same position in which it is normally held
in Fig. 10 of the Beach patent. For the spring
142, which in the Beach patent is connected be-
tween the switch arm 141 and a fixed part of the
frame, there is substituted a spring 208 which is
connected at one end to a pin 210 on the switch
arm {41 adjacent to the pivot 43, and at the
other end to the contrcl plate 205, as indicated
st 242, The spring, therefore, normally tends

to maintain the switch arm 14t and the control

plate 265 in the positions indicated in Fig. 1.
The latch arm (37 which normally holds the

switch arm 141 in the position of Fig. 1, is similar
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to that described in the Beach patent, except
that its upper end is preferably formed with s
well-defined notch 214 to engage a square stud
215 on which the contact member T8 is sup-
ported. Also, the latching arm is provided with
an integral downwardly extending tail 216 to be
hereinafter described.

The control plate 206 is pivoted on a stud 218
mounted on the frame of the box adjacent to
the stud 38 which is the pivot for the master
plate 31. The control plate underlies the start-
ing projection 36 and also the counting gear
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wheel 51 to which the rounds counting disk 41 -

is attached. The control plate normally bears
against and is positioned by the main spring
shaft 4. The plate has a projection 220 provided
with a pin 222 normally engaged by the tail 216
of the arm 131. A portion 224 of the plate ex-
tends outwardly beyond the periphery of the
gear 51 and is provided with an upstanding pro-
jection 226 to which is secured an inwardly ex-
tending contact member or follower 228 adjacent
to the main spring | and adapted to be engaged
thereby when the latter unwinds to a predeter-
mined extent (Figs. 4 and 5).

The present box also differs from the Beach
box in the following particulars: The armature is
held down, when the box is inactive, by a tail
229 on the stop dog 40, instead of being in re-
tracted position. The part 122 which is most,
clearly shown in Pigs. 12 and 13 of the Beach
patent is here omitted because the positive latch-
ing action at 214, 215 renders it unnecessary.
Furthermore, much of the rounds counting mech-
anism shown in Figs. 17 to 19 of the Beach pat-
ent is omitted, as will presently appear.-

The positions of the control plate under nor-
mal and emergency conditions are shown in
Figs. 4 and 5, respectively. Normally the follow-
er 228 is out of engagement with the spring
and is not engaged thereby during a normal sig-
naling operation. . If all of the conditions are such
that the spring unwinds unduly the outer con-
volution of the spring engages the member 228
and swings the plate 206 about the pivot 2!8.
'This condition is shown in Fig. 5. The end of
the main spring is attached to the post 2 so
that the spring in unwinding assumes the un-
symmetrical shape indicated in Pig. 5, whereby
upon engagement of the spring with the member
228 an outward force is applied to the latter
which causes the plate to swing in a counter-
clockwise direction. When the plate swings into
the position of Fig. 5, the pin 222 on the end of
the projecting arm 220 slides along a cam surface
230 on the tail 216 of the arm (31. This action
lifts the upper end of the arm {37 to unlatch
the switch arm 141, permitting the latter to
swing under the tension of the spring 208 and
carry the contact roller 78 into engagement with
the emergency signal contacts 13, 74 and T1.
The emergency position of the parts is shown in
Fig. 3. It will be noted that as soon as the arm
141 is unlatched, the square stud 215 rides un-
der the upper and face of the arm 137 and con-
tinues to move the latter outwardly, so that when
the condition of Fig, 3 is reached the cam sur-
face 230 on the tail of the latch arm has moved
away from the pin 222. A flat surface 231 at the
extreme end of the latch arm (37 is supported
on one of the faces of the square stud 215 when
the condition of Fig. 3 is reached.

The rounds measuring gear 5/ and disk 41
are as in the Beach patent and controlled by a
clutching arrangement illustrated in Fig. 14 of
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said patent, except that no ratchet teeth are pro-
vided on the wheel 4T and all parts numbered
from 152 to 167 (shown particularly in Figs. 17
to 20 of the Beach patent) are omitted. These
parts are used in the Beach box to stop the train
after it has operated ineffectively for a prede-
termined number of rounds. In the present in-
vention this train-stopping mechanism is not
used since the emergency connection is insured
before the spring reaches complete exhaustion.
Means are provided, however, to prevent at-
tempted tripping of the box after the spring
has reached substantial exhaustion. This is ac-
complished by a stop block 232 carried on the
upper side of the plate 286 and adapted to be

.moved into the path of a depending lug 234 on

the gear 51 when the plate has been moved to
its outermost position. After the lug engages
the block, attempted pulling of the box by opera-
tion of the manual handle will not allow the
rounds counting disk to start and no signal can
be transmitted until the spring is rewound. This
stopping action, it will be understood, . occurs
only after the emergency conditioning devices
have been set in operation through a previous
approach toward substantial unwinding.

The various conditions of operation will now.
be described.

For normal signaling the box operates exactly’
as described in the Beach patent. Upon manual
tripping of the box the master plate 37 is rotated
clockwise by the projection 36. The pivot 43
is thus swung outwardly into the position shown
in Fig. 2 and the tail of the stop.dog 40 moves off.
the pin 44 to permit the train to start. The up-
per end of the arm 141 is held latched by the
arm 137 so that the tail 200 of the arm 141 moves
out of engagement with the lug 2062 on the pro-
jecting part of the switch plate 206. This is
equivalent to the condition illustrated in Fig. 13
of the Beach patent in which the tail of the
switch arm 181 has moved outwardly from en-
gagement with the pivot 138. Assuming the line
t0 be in proper condition and not otherwise busy,
the code wheel turns through a complete cycle,
usually four rounds, during which time the key.
break lever or sender arm 93 (Fig. §) is oper-
ated by the code wheel 18 to send the particular
distinctive signal determined by the ccde projec-
tions on the wheel. During this normal signal-
ing operation the armature 88 of the magnet is
held attracted throughout the whole cycle. At
the end of the cycle the train is stopped by en-
gagement of the pin 44 with the tail of the stop
dog 41.

For emergency signaling dictated by an elec-
trical fault the box also operates as described
in the Beach patent. For example, in the case
of a broken line or a short circuit across the box,
the code wheel makes one test round during
which the armature 88 is in retracted position.
Thereafter the arm (41 is automatically un-
latched and it swings about its pivot 43 to en-
gage the emergency contacts after which a com-
plete cycle (four rounds) is connected for
emergency circuit transmission. To measure off
the required number of rounds the disk 42 is
controlled by the clutching mechanism shown in
Fig. 14 of the Beach patent. At the conclusion
of the four signaling rounds the box is restored
to normal inactive condition.

The follower 228 is so adjusted that under
the conditions described above, if the main

. spring has been fully wound, the follower is not

engaged by the main spring.
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I the box when tripped finds the linie busy,
the code wheel will continue to run ineffectively
until the. interference no longer exists, follow-
ing which the bex will transmit its own signal.
This condition most. frequently arises when the
box. is  tripped during. transmission of a signal
by..another box.. In such.a case. the armature 88
instead of being held in retracted position dur-
ing one full test round, will be attracted and re-
tracted .at least once during each round because
of the opening and closing of the line through
the action of the other box. Under such condi-
tions the sender arm 93 cannot be released and
the. box is ineffective to interfere with the pre-
viously operated box.. Since the main spring
when fully wound has a capacity. for a large
number of rounds, usually twenty-four, it will
not, under ordinary circumstances, approach ex-
haustion during signal transmissicn by the other
box. Therefore, when the line is cleared the box
will be free to transmit its signal as above de-
scribed.

There are, however, scme- instances. in which
the spring may approach exhaustion before hav-
ing an opportunity to transmit its signal. For
example, through carelessness the spring might
not have been sufficiently wound. Again, it is
possible that a-number of other boxes may have
been pulled and the conditions may be such that
the box under discussion cannat gain control of
the line. Another possible circumstance is that
a fluctuating short circuit may exist across the
box. s6. that the magnet instead of being main-
tained- fully retracted during a test round, may
be repeatedly attracted and retracted. thus giv-
ing the effect of a busy line, but without any
possibility for the box to assume control. In any
such instance the spring continues to unwind.
As the spring. approaches exhaustion, but while
it still retains capacity fer operation through
several rounds, the spring engages the follower
228 and swings the control plate 295 counter-
clockwise, thereby operating- the latching arm
137 to unlatch the switch arm {41 and convert
the connections to the emergency signaling cir-
cuit. 'Thereafter the boxX measures off four
rounds during which the box is capable of trans-
mitting through the emergency circuit.

The overation of the box now depends. on
whether or not an-emergency -cireuit- connection
js- permanently established at the -central -office.
The emergency cireuit- is usually 2 ground cir-
cuit- and the cenftral office may have a-perma-
nent. ground connection as indicated, for ex-
ample, in Fig, 9, corresponding to Fig. 22 of the
Beach patent, or it mey have a manual switching
arrangement to permit a ground connection only
when desired, as indicated in Fig. 21 of the Beach
patent. For use with boxes of the present inven-
tion the permanent ground. cenmnection at the
central office is preferred and the operation of

the box will first be described in connection. with:

such a system. :

In Fig. 9, the central station has-a transformer
T. the primary of which is connected to any suit-
able alternating current seurce, while the sec-
ondary - is -connected across the input diagonal
of.-a rectifier bridege comprising four rectifiers Q,
V, W and Z. The upper end of the transformer
winding: is connected to ground through a re-
corder R. The outgoing lines are connected to
opposite corners of the rectifier bridge through
recorders A and J or other manifesting devices.
The lines include boxes indicated at C, D, E, F
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and ‘G; the internal connections of box E being
shown diagrammatically.

Under normal conditions, the line carries full
wave rectified current. Under emergency condi-
tions, contact 18 is closed on contacts 13, T4
and T1. i

1f the failure of the box to gain control of the
line has been due to the fact that the line has
been busy with another box, then upon establish-
ment of the emergency connection as above de-
scribed, such other box, if of the non-interfering
type, will be-cut out, and the box which has been:
converted for emergency signaling will transmit
over the ground and line circuits. If the con-
version to the emergency connection has been
brought about by approaching exhaustion of the
spring during transmission of a signal, the box
will transmit’ the remainder of the signal over
hoth the ground and line circuits. In any such
case the measuring disk counts off one complete
evcle (four rounds). '

The contact member 228 is preferably so ad-
justed that at the completion of the four-round
signaling cycle described above, the lug 232 will
come  almost but not gquite into line with the
stop ‘block 234 on the control plate 208. This
eondition is iliustrated in Fig. 7, and occurs at
a time when sufficient energy still rernains in the
main spring to transmit another complete cycle
ubon a subsequent tripping of the box. When
the parts 232, 234 are in the relative positions
{ndicated in Fig. 7 the box is left in the condi-
tion with the emergency connection established
by engagement of contact 18 with contacts 13,
14 snd 11, as shown in Fig. 3. Xf thie box should
then be subsequently tripped, the ground con-
nection, having been already established at the
hox, permits immediate fransmission over the
giound circuit for a full cycle of four rounds.
Diring  this last-named cycle the spring con-
tinues to unwind and thereby to move the plate
206 furttier cutwardly so that at the end of the
cycle the block 232 comes into the path of the
liig’ 234, as indicated in Fig. 8. At this time the
main spring has reached substantial exhaustion.
The box cannot thereafter be again tripped until
the spring i rewound because the engagement
of the parts 232, 234 prevents the train from
starting. The stoppage of the parts at a definite
place, as indicated in Fig. 8, insures that the
contacts PC are closed so that the line is lef in
proper condition for transmission of signals by
other boxes on the line.

Ths present invéention also affords protection
By giving a suitable warning following breakage
of the soring. Spring breakage is not frequent
but when it does occur is serious, because in the
ordinary form of box. it caunnot readily be de-
tected. In the box of the present invention if
the spring breaks at any point the convolutions
expand and thus cause the plate 208 to be swung
counterclockwise, thereby unlatching the switeh
arti- 141 which operates to close contact 13 .on
the grounding contacts 13, 14 and 71. When a
permanent ground is used at the central station,
the establishment of the ground circuit at the
box through the engagement of these contacts
gives a stroke on the emergency circuit signaling
equipment. A warning is thus given that a
zround exists at some point on the line, and by
ustial methads of fault location it may be traced
to the box, whereupcn the spring may he re-
placed. The box is therefore put oubt of serviee
only during the time necessary for discovery an
repair of the fault. =
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The foregoing description of operation has as-
sumed the use of a permanent ground at the
central office which, as previously stated, is the
preferred system for use with boxes of the type
herein described. If a permanent ground is not
used at the central office the box itself operates
in exactly the same manner, even though it is
ineffective to transmit emergency signals until
the ground circuit has been manually completed
at the central office. For example, in the case
of insufficient winding of the spring the emer-
gency box connection will be established when
the spring has unwound far enough to cause
unlatching of the arm {41, The box will then
simply continue to transmit over the line in the
normal manner if the line is in proper condition.
At the end of the cycle, however, the box will
not restore to its normal inactive condition but
will be left with the contact 18 in engagement
with the emergency contacts. The usual routine
test which is ordinarily made several times g day
will indicate a ground on the line. A ground
-connection may then be manually established at
the central office until such time as the fault
can be located and corrected. After the estab-
lishment of the ground at the central office the
box, if ‘later tripped, will still have sufficient
main-spring energy to insure trahsmission of a
complete cycle through the ground eircuit,

In the event of spring breakage in a system
which does not have a permanent central office
ground, no warning will be given at the time of
breakage, but the ground established at the box
will be detected at the time of the routine test.
Consequently, the box will be out of service only
during the interval between tests in addition to
such time as may be necessary for location and
repair of the fault.

It will be observed that the present invention,
while preserving all of the safety features of the
apparatus described in the Beach patent, also
provides additional protection against other ad-
verse conditions, particularly those which arise
from breakage or approaching exhaustion of the
main spring. While the invention has been
illustrated and described as embodied in a fire
alarm box, it will be understood that it may bhe
employed for other signal apparatus using a nor-
mally wound spring, so long as a member actu-
ated by the spring acts upon a circuit controller
while the spring is still conditioned to drive the
apparatus through at least one complete oper-
ating cycle.

Having thus described the invention, I claim:

1. In a signaling device having code signaling
contacts and a normally wound operating spring
for driving the device through a plurality of op-
erating cycles, a circuit controller having emer-
gency switch contacts for connection of the code
signaling contacts with an emergency signaling
circuit, and means actuated by engagement with
the spring during unwinding thereof for abnor-
mally conditioning said circuit controeller to oper-
ate said emergency switch contacts to cause code
signaling through said emergency switch contacts
while said spring is still conditioned to drive said
device through at least one complete operating
cycle. :

2. In a signaling device having code signaling
contacts and a normally wound operating spring
for driving the device through a plurality of op-
erating cycles, a circuit controller having emer-
gency switch contacts for connection of the code
signaling contacts with an emergency signaling
circuit, means actuated by engagement with the
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spring during unwinding thereof for abnormally
conditioning said circuit controller to operate
said emergency switch contacts to cause code
signaling through said emergency switch con-
tacts, and means for stopping the device while
the spring is still conditioned to drive said device
through at least one operating cycle following
termination of the eyele during which the circuit,
controller is abnormally conditioned.

3. In a signaling device having code signaling
contacts and a, normally wound operating spring
for driving the device through a plurality of op-
erating cycles, a circuit controller having emer-
gency switch contacts for connection of the code
signaling contacts with an emergency signaling
circuit, means actuated by engagement with the
spring during unwinding thereof for abnormally
conditioning said circuit controller to operate said
emergency switch contacts to cause code signal-
ing through said emergency switch contacts while
said spring is still conditioned to drive said device
through at least one complete operating cycle,
and means for maintaining the circuit controller
in abnormal condition until the spring is rewound.

. 4. In a signaling device having code signaling
contacts and a normally wound operating spring
for driving the device through a plurality of op-
erating cycles, a circuit controller having emer-
gency switch contacts for connection of the code
signaling contacts with an emergency signaling
circuit, means actuated by engagement, with the
spring during unwinding thereof for abnormally
conditioning said circuit controller to operate said
emergency switch contacts to cause code signal-
ing through said emergency switch contacts,
means for stopping the device while the spring
is still conditioned to drive said device through
at least one operating cycle following termina-
tion of the cycle during which the circuit con-'
troller is abnormally conditioned, and means for
maintaining the circuit controller in abnormal
condition until the spring is rewound. o

5. In a code signaling device having mecha-
nism including a normally wound driving spring
for transmitting a code signal a plurality of
rounds, stopping means operable for arresting
operation of said mechanism only after com-
pleting an operating cycle comprising transmis-
sion of a certain predetermined number of rounds
of the code signal, starting means for said mech-
anism, a circuit controller, and controlling means
rendered effective by unwinding of said spring
for abniormally conditioning said circuit controller
while said spring is still effective to drive said
mechanism for at least one additional cycle fol-
lowing the next operation of said stopping means,
said controlling means including means for ren-
dering said starting means ineffective after oper-
ation of said mechanism for said additional cycle
and before the energy of the spring has become
completely exhausted. _ o

6. In a code signal transmitting mechanism
having a normally wound spring for driving said
mechanism through a plurality of cycles of op-
eration, normally closed signaling contacts op-
erable by said mechanism, normally open con-
tacts for at times establishing a connection for
signaling over an emergency cireuit, and means
rendered effective by unwinding of said spring
for closing said normally open contacts to cause
code signaling therethrough while said spring ‘is
still effective to drive said mechanism for at least
one additional eyele, ‘

7. In a code signal transmitting mechanism
having a normally wound spring for driving said
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mechanism through g plurality of predetermined
cycles of operation, stopping means conirolled
by said mechanism for arresting operation there-
of only after completion of one of said cycles,
starting means for said mechanism, normally
closed signaling contacts operable by said mech-
anism, normally open contacts for at times es-
tablishing a connection for signaling over an
emergency circuit, and controlling means ren-
dered effective by unwinding of said spring for
closing said normally open contacts while said
spring is still effective to drive said mechanism
for at least one additional cycle following the
next operation of said stopping means, said con-
trolling means including means for rendering said
starting means ineffective after operation of said
mechanism for said additional cycle and before
the energy of the spring has become completely
exhausted.

8. In a code signaling device having mechanism
including a normally wound driving spring for
transmitting a code signal a plurality of rounds,
stopping means operable for arresting operation
of said mechanism only affer completing an op-
erating cycle comprising transmission of a cer-
tain predetermined number of rounds of the code
signal, starting means for said mechanism, a
circuit controller, controlling means rendered ef-
fective by unwinding of said spring for abnor-
mally conditioning said circuit controller while
said spring is still effective to drive said mech-
anism for at least one additional cycle following
the next operation of said stopping means, said
controlling means including means for rendering
said starting means ineffective after operation
of said mechanism for said additional cycle and
before the energy of the spring has become com-~
pletely exhausted, and means for maintaining the
circuit controller in abnormal condition until the
spring is rewound.

9. In a code signal transmitting mechanism
having a normally wound spring for driving said
mechanism through a plurality of cycles of op-
eration, normally closed signaling contacts op-
erable by said mechanism, normally open con-
tacts controlled by said mechanism for at times
establishing a connection for signaling over an
emergency circuit, and means rendered effective
by unwinding of said spring for closing said nor-
mally open contacts to cause code signaling there-
through while said spring is still effective to drive
said mechanism for at least one additional cycle
and for maintaining said contacts closed until
the spring is rewound.

10. In a code signal transmitting mechanism
having a normally wound spring for driving said
mechanism through a plurality of predetermined
cycles of operation, stopping means controlled by
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said mechanism for arresting operation thereof
only after completion of one of said eycles, start-
ing means for said mechanism, normally closed
signaling contacts operable by said mechanism,
normally open contacts for at times establishing
a, connection for signaling over an emergency cir-
cuit, controlling means rendered effective by un-
winding of said spring for closing said normally
open contacts while said spring is still effective
to drive said mechanism for at least one addi-
tional cycle following the next operation of said
stopping means, said controlling means including
means for rendering said starting means ineffec-
tive after operation of said mechanism for said
additional cycle and before the energy of the
spring has become completely exhausted, and
means for maintaining said normally open con-
tacts closed until the spring is rewound.

11. In a code signal transmitting mechanism
having a normally wound spring for driving said
mechanism through a plurality of cycles of op-
eration, normally closed signaling contacts op-
erable by said mechanism, normally open con-
tacts for at times establishing a connection for
signaling over an emergency circuit, a circuit con-
troller for said normally open contacts, a latch
to hold the circuit controller normally ineffective,
and a control member operated by engagement
with the spring during unwinding thereof to re-
lease the latch.

12. In a code signal transmitting mechanism
having a normally wound spring for driving said
mechanism through g plurality of cycles of op-
eration, normally closed signaling contacts op-
erable by said mechanism, normally open con-
tacts for at times establishing a connection for
signaling over an emergency circuit, a circuit con-
troller for said normally open contacts, a latch
to hold the circuit controller normally ineffective,
a pivoted control plate having a follower to be
engaged by the spring when the spring reaches
a predetermined state of unwinding, and means
carried by the plate to release the latch.

13. In a code signal transmitting mechanism
having a normally wound spring for driving said
mechanism through a plurality of cycles of op-
eration, normally closed signaling contacts op-
erable by said mechanism, starting means for
said mechanism, a control member operated by
engagement with the spring during unwinding
thereof and having a stop member to prevent op-
eration of the starting means, said stop member
being effective only at the end of a complete cycle
after the control member has been moved & pre-
determined amount by the spring and before the
energy of the spring has become completely ex-
hausted.

FRANK R. BRIDGES.




