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| 1,484,713
PATENT OFFICE.

JOHM M. JOHENSON, CF

TANSAS CITY, MISSOURZ, ASSIGNCR TO TEY UNITED STATES

ATTOMATIO FIRE ALAGY COMPANY, & CORPORAYION OF MISSOURL

SIGNAL SYSTEN.

Application filed June 7, 1919,

T o all whom it may concern:

Be it known that I, Jomn M. Jomwson,

a citizen of the United States, vesiding atl
Kansas City, in the county of Jackson and
State of Missouri, have invented certain
new and useful Improvements in Signal
Systems, of which the following is a speci-
fieation.

This invention relates to signal systems,
and an important feature resides in a trans-
mitter which may be employed to advantage
in various signaling systems, but is more
narticularly adapted for use in comnection
with the automatic fire alarm system dis-
S R o P -
closed in a copending application filed ¥May

8, 1917, Serial Number 171,559,

One object of the invention is to provide
an all metsllic circuit, so that ground cir-
cuits need not be employed in transmission
of signals.

A further object is to provide a trans-
mitter which automatically transmits two
signals—one a fire zlarm signal and the
other a trouble signal—so that an operator
in charge at the central station can readily
distinguish between the two.

Another object is to provide a transmit-
ter of this character which cannot be set
for operation unless the circuit wires are
intact.

Other objects of the invention will here-
inafter appear, and in order that said in-
vention may be fully understood, reference
will now be made to the accompanying
drawings, in which:

Fig. 1 is a side elevation of the trans-
mitter set ready for operation.

Tig. 2 is a fragmentary, side elevation,
showing the position certain parts occupy
after the transmitter has sent in a trouble
signal.

Fig. 8 is an irreguler, vertical, sectional
view on line IIT—JITT of Fig. 5, and em-
bodies a number of features not disclosed
by said Fig. 5. '

Fig. 4 is an end elevation of the trans-
mitter with some of the parts removed, and

D portion in section on line IV of

[

o~y

o

oy
3

pes

g,
i
with
5

54

bij

. 5 is a plan view of the transmitter,
some of the parts removed.

ig a diagram of the transmitter con-
o a house circuit and the main line
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ted to a_

circuit, and in the act of transmitting a
signal over the main line.

Serial No. 302,463.

Referring first to the mechanical con-
struction of the transmitter, 1 designates
a frame in which a main shaft 2 is jour-
naled. Said main shaft 2 has a rectangular
terminal 3 (Figs. 1 and 2) at one end to
receive a key (not shown), whereby it may
he rotated to wind a motor spring 5, con-
nected at one end to the shaft 2 and at its
opposite end to a transverse frame member
7, secured to opposite sides of the frame 1.

The main shaft 2, Fig. 3, is provided
with a fixedly-mounted ratchet whee] 9 en-
gaged by a pawl 11, pivotally mounted upon
s large cog wheel 15, which is loosely-
mounted upon the shaft 2. The free end of
the pawl 11 is vieldably-held in engagement
with the ratchet wheel 9 by a spring 17,
bearing at one end against said pawl 11
and fixed at its opposite end to the cog
wheel 15.

Unwinding of the motor spring 5 is reg-
ulated by a train and a governor, compris-
ing the cog wheel 15, a pinion 20 inter-
meshing with said cog wheel 15 and fixedly-
mounted upon a shaft 21 journaled in frame
1. an escape wheel 23 fixed to the pinion
90, » detent 25 to coact with the escape
wheel 23, a governor arm 29, and a weight
80 on said governor arm 29. The detent 25
ig fixed to a rock shaft 27, mounted in op-
posite sides of the frame 1 and carrying the
upwardly-extending  governor arm  29.
When the transmitter is in set position,
Tigs. 1 and 3, the spring 5 is prevented
from unwinding through the intermediacy
of the train of gearing, the governor, and
a lever 32, the rear end of which abuts the
upper end of the governor arm 29 and holds
the same stationary under normal condi-
tions.

The lever 82 is provided at its forward
end with an armature 34 and is mounted
upon a spindle 35, journaled in opposite
sides of the frame 1. Said armature 34 is
mechanically controlled by the lever 32 un-
der normal conditions and electrically con-
trolled when a signal is transmitted by an’
electromagnet 36 fixed to a bracket 37, se-
cured to the frame 1 and carrying a second
electromagnet 38, adapted to electrically con-
trol an armature 39 fixed to the forward
end of a lever 40, mounted upon a spindle
42 journaled in opposite sides of the frame
1. 'A spring 43, fixed at one end to the le-
ver 40 and bearing at its opposite end
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against the underside of a transverse frame
member 45, of the frame 1, normally holds
the armature end of said lever 40 in raised
position. The frame member 45 limits the
air gap between the electromagnet 38 and
the armature 39, by checking the downward
movement of the rear end of the lever 40.

The lever 32 is electrically-controlled by
the armature 34, and mechanically controlied
by the lever 40 through the intermediacy
of a transverse arm 47 and a spring 48,
which latter bears on top of sald arm 47

“and is secured at its forward end to the lever

40.- The arm 47 is fized to the lever 32 and
extends across the top of the lever 40, to
enable the latter to raise the rear end of the
lever 32; when the armature 89 is attracted
by the electromagnet 88. When the rear
end of the lever 32, is raised it is secured
in such position by a lock bar 49, fixed at
its lower end upon a rock-shaft 50, journaled
in the frame 1 and actuated to swing the
lock bar 49 beneath the raised end of the
lever 32 by a spring 52, fixed at one end to
the shaft 50 and bearing at its opposite end
against a transverse member 53 of the frame
1. The rocking movement of the shaft 50
is restricted by an arm 55, fixed to said

~shaft 50 and having its forward end
‘bent at right angles and extending through

an opening 57 (Fig. 1) in the adjacent
side of the frame 1 to restrict the rock-
ing movement of the arm 55. Said arm
55 extends rearwardly into the path of a
lateral projection 60 (Fig. 4) on the free
end of a hand lever 61 (Figs. 1 and 4),
mounted on a pivot 62 and normally held in
raised position against a stop 63 by a spring
64.  When the free end of the hand lever
61 is swung downwardly the projection 60
engages the rear end of the arm 55 and rocks
the shaft 50, causing it to swing the lock-
bar 49 from beneath the rear end of the
tever 32, which is then depressed to normal
position agaiost the top of the frame mem-
ber 45 by the springs 43 and 48..

The hand lever 81 normally covers the
rectangular end 8 of the main shaft 2.
Hence, a. key cannot be applied %o said
rectangular end 8 to wind the spring 5, with-
out depressing said lever 61 and causing it to
conbact the arm 55, which in turn rocks the
shaft 50 and swings the lock bar 49 from
bencath the lever 82, so that the same can be
restored to normal position by the springs
43—48.° When the hand lever 61-is de-
pressed to engage the 2rm 55 as above do-
scribed, said hand lever 61 is also brought
into close relation with s make-and-break
switch 71 and prevents the blade 70 thereof
from becoming disengaged from the switch
contacts 72, against the action of a spring
78 bearing against the underside of the
switch lever 75 and tending. to swing the
same upwardly on its pivot 74. The switch
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blade 70 is insulated from the lever 75, to
prevent. current from flowing to the latter.

The switch 71 coacts with a code-wheel
78, in transmifting signals over the main
line circuit. Said code-wheel 76 is fixed
upon the main shaft 2 and has peripheral
notches 78 to receive a transverse pin 79,
projecting from the lever 75. When the
parts are in normal position (Fig. 1), the
switch 71 is held in closed position by the’
periphery of the code-whee! 76 bearing upon
the tranverse pin 79, but when the trans-
mitter is in-action and the code-wheel is re-
volving the switch 71 intermittently inter-
rupts -the circuit passing therethrough as
the pin 79 successively enters the notches 78.

The code-wheel 76 is provided with a
wrist-pin 81 for engagement with a gear
wheel 82 of the Geneva type, journaled upon
a stub shaft 83 secured to the adjacent side
of the frame 1. Said gear wheel 82 is pro-
vided at its upper side with a tooth 84 and
at its lower side with a stop 85, which latter
contacts a Geneva wheel 77 and limits wind-
ing of the spring 5. Said stop 85 is also
adapted to engage the outturned lower end
of a push-bar 87 (Fig. 8) when the spring
5 unwinds and thus causes said push-bar
87, through the intermediacy of the lever

40 to which it is connected, to rock the 9

spindle 42 and thus raise a latch 88: (Fig.
1) mounted thereon, out.of engagement with
a lug 89 on a lever 90 carrying a switch
blade 92, adapted to coact with two pairs
of contacts 93 arranged at the opposite side
of said blade. ' :

The lever 90 is insulated from the blade
92 and provided at its upper end with a
handle 96 and mounted at its lower end
upon a pivot 98, projecting from the adja-
cent side of the frame 1. A stop 91 on the
lever 90, is adapted to engage the tooth 84
on the gear 82, as disclosed by Fig. 2, to
check the rotation of said gear 82 when s
trouble signal is transmitted.  A-spring 100
fixed to the pivot 98 and bearing against.
the Iever 90 swings the samoe to the left to
throw the blade 92 out of engagement with
the contacts 93 and into engagement with
the contacts 94, when the latch 88 is raised
out of engagement with the lug 89. Stops
101 and 102 fixed to the frame 1 and-dis-
posed at opposite sides of the lever 90 serve
to limit the pivotal movement thereof.

The gear wheel 82 has a concentric sur-
face 105 with reeesses 107 and 108 to receive
the- downturned end” of a- lever: 110 ful-
crumed af 112 and bhearing st-its opposite
insulated end against the spring contact 114
of a short-cirewit switch 116 secured to but
insulated from the frame 1. The short cir-
cuit switch 118 is normally open but when
the gear wheel 82 rotates and raises the lever
110 out of the recess 107, the rear end of said
lever 110 forces the contact 114 against the
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1 contact 118 and closes the switeh
1 vemaing closed until the down-

10 drops into either
of the recesses 107 and 108.

Referring now move particularly to the
diagram disclosed by Figs, 6 and 7, 120 and
1992 designate a part of the main line, and
194 and 126 designate house wires. The

v closed and con-

and
ai
al

house wire 124 is no
peles of mercurial

1
i

=

4

i

o

nected {o the opposite

s 128, which are spaced apart as
ile the house wirs 126 constifutes
pen cireuit and has teriminal
, ding down into the thermostats
not normally in contact with the mer-
cury in the lower portions of the glass or
other nonconducting tubes 134. The ends
of the house wire 124 are connected to the
main line wire 120, while the ends of the cir-
cuit wire 126 are connscted to the upper pair
of contacts 93.

Normally the current enters over the main
line wire 120 and passes through one pair of
contacts 72, the switch blade 70, the cpposite
pair of contacts 72, back to the main line
wire 120 to the house vwire 124, through the
thermostats 128, back t¢ the main line wire
120, through a resistance coil 138, and re-
turns through the main line wire 122 to the
central office.

Should » five occur and cause the mercuiy
in one of the thermostats to expand and con-
tact the respective terminal 130, the resist-
ance offered by the coil 188 causes the cur-
rent on the wire 124 to pass through the
closed thermostat to the wire 126, over which
it flows to the upper contacts 93, the switch
blade 92, the lower contacts 93, a wire 149,
the electromagnet 36, and to the main line
wire 122, through a wire 142.

The passage of the current through the
electromagnet 36 energizes the same and
causes it to attract its armature 34, which
rocks the lever 32, causing its rear end to
swing upwardly against the resistance of the
springs 43 and 48 and release the governor
29 and the lock-bar 49. When the governor
29 is thus released and free to oscillate, it,
through the intermediacy of the detent 25,
unlocks the train of gearing and permits the
spring 5 to unwind. As the spring 5 un-
winds it rotates the shaft 2 and the code-
wheel 76, which in turn intermittently ro-
tates the gear 82, until the stop 85 contacts
the outtuined end of the push-har 87, caus-
ing the sams to rock the lever 40 against the
resistance offered by the spring 43 until
checked by the armature 39 contacting the
electromagnet 38. Before the gear 82 is
checked and in turn checks the code-wheel
76, the Iatter makes several revolutions and
carries its notches 78 successively into co-
incidence with the pin 79 on the blade 70 of
the make-and-break switch 71, thus permit-
ting said blade 70 to be intermittently forced

upwardly out of engagement with the con-
tacts 72 by the spring 73 and repeatedly
transmit a fire alarm signal to the central
office. :

When the electromagnet 38 is intermit-
tently deenergized by the intermittent open-
ing of the make-and-break switch Ti, the
vear end of the armature lever 32 is pre-
vented from being forced downwardly by
the springs 48 and 48 into the path of the
governor arvrm 49 and interrupting the fire
alarm signal, by the lock bar 49, which was
instantly forced by the spring 52, beneath
said lever 32 when the electromagnet 36 was
initially energized.

When the lever 40 rocks until checked by
the ermature 39 contacting the electromag-
ne$ 38, as above described, said lever 40 rocks
the spindle 42, causing it to raise the latch
88 out of engagement with the lug 89 on the
lever 90, which is immediately urged to the
left by the spring 100 until it strikes the stop
102. This movement of the lever 90 throws
the switch blade 92 out of engagement with
the contacts 93 and into engagement with
the contacts 94, thus cutting out the house
circuit and establishing the main line cir-
cuit through the contacts 94, the blade 92,
and circuit wires 150 and 152. Hence,
should a fire occur in a second building simi-
larly equipped before the transmitter in the
first building is reset a second alarm is trans-
nitted to the central office through the newly
established circuit.

After the fire alarm has been transmitted
to the central office by the first house equip-
ment, the transmitter cannot be reset until
the spring 5 is rewound by merely swinging
the blade 92 back into engagement with the
contacts 98, as the Iatch 88 cannot engage
the lug 89, owing to the fact that said latch
is held in raised position through the in-
termediacy of the spindle 42, the lever 40,
the push-bar 87, and the gear 82, the stop 85
of which bears against the outturned end of
said push-bar 87. However, when the
spring 5 is rewound the code-wheel 76 and
the gear wheel 82 are restored to normal
position, Fig. 1, and the gear stop 85 is
carried out of engagement with the out-
turned end of the push-bar 87, thus per-
mitting the spring 43 to rock the lever 40
to normal position, Fig. 3. This operation
of the lever 40 rocks the spindle 42 and
swings the latch 88 downwardly to engage
and hold the lug 89 after the lever 90 has
been manually swung back to restore the
blade 92 into engagement with the two pairs
of conthcts 93, for the purpose of re-estab-
lishing the first house circuit.

When the hand lever 61 is forced down-
wardly to expose the rectangular terminal 3
of the main shaft 2, for the application of
the winding key, said lever 61 is brought
adjacent to the top of the blade 70 and pre-
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vents the samne from swmgmg unwardly out
of engagement with the contacts 72, as the
notches 78 of the code-wheel 76 pass ‘the pin
79. Thus the circnit through the contacts

72 and the main line is antfuned and a

false alarm is preven*efl from beln(r trans-
mitted to the central ofice during the wind-
ing operation. As the lever 61 1s depressed
its lateral prmectlon 60 contacts the rear
end of the arm b5, causing the same to rock
the spindle 50 and swing the lock-bar 49
from beneath the iever 32 so that the same
may be forced.- downwas dly into engagement
with the frams member 45 by the spring 48
and hold said lock-bar 49 and the governor
29 in normal position.

In case no fire exists and the normally
closed local cireunit is interrupted by the
breakage of a therrostat 128, or the break-
age of “the house wire 124, a "trouble signal
in transmitted to the central office, as fol-
lows: The current entering over the main
line wire 120, is shunted through a wire 160,
the electromagnet 88, and returns through a
wire 162 to the main line wire 120. Said
current energizes the electromagnet 38, caus-
ing it to attract the armature 39 and rock
the lever 40, which in turn rocks the spin-
dle 42, causing it to raise the latch 88 out
of engagement with the lug 89, whereupon
the lever 90 is urged by the spring 100 to
the left and carvies the switch blade 92 into
engagement with the contacts 94. This
movement of the lever 90 carries the stop 91

into the path of the tooth 84 on the geatr 82,

thereby checking the sams after the code-
wheel has completed about one revolution
only and transmitted a short trouble signal,

“which can be readily distinguished at the

central office from the longer fire alarm sig-
nal. When the lever 40 is rocked by the at-
traction of the armature 39 as above de-
scribed, said lever 40, through the interme-
diacy of the arm 47, rocks the lever 32 there-
with, causing its rear end to raise and al-
low. the upper end of the governor arm 29
and the lock bar 49 to pass under said rear
end, so that the governor ean oscillate and
allow the code-wheel 76 to revolve until

‘checked by the tooth 84 contacting the stop

91, as above-described.

When the gear 82 is votated at the time
a fire alarm is transmitted, the concentric
surface 105 actuates the lever 110, causing
it to close the contact 116 and short cir-
cuit the msain line through wires 160 and
162. This cuts out all other transmitters be-
tween the one sending in the alarm and the
resistance coil 138, and hence confusion due
to one or more transmitters sending in dif-
ferent ‘alarms at the same time is avoided.
Adter the transmitter has sent in an alarm

the contact 116 is opened by the end of the

lever 110 dropping into the recess 108, and
thus the main line is automatically restored

1,484,713

to receive signals from a,ny of the tmns-
mitters connected thereto.
When the gear 82 is rotated only part of

a revolution at the time a trouble alarm is-

transmitted, the concentric surface 105 holds
the contact 116 closed, and keeps the main
line short-circuited until an inspector re-
pairs the defective parts causing such
trouble alarm.

Having thus described my 1nvent10*1, what
T claim and desire to secure by Letters

Patent, is:

1. In a device. of the Uhqrucwr described,
a code-wheel, a switch to coact with said
code-wheel In transmitting mesmge a train
of gearing associated with the code- Wheel a

spring to d*'lve said train and which on

winding or unwinding drives the code
wheel, ‘'a vibratory governor to normally
lock the train from rotation and alsc regu-
late the speed of such rotation, an electri-
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cally-controlled device normally in the path -

of said
tionary, an element to hold the device ount
of the path of the governor after said de-
vice has been enermzed and means to re-
store said element to normal ‘position and
also hold the switch in closed position dur-
ing Wmdmcr of the spring. -

2. Ina system of the chflmcter described,
a code wheel, a make-and-break switch to
coact with said code’ wheel in transmitting
signals, a motor spring. which on winding
or unwinding rotates sald code wheel, means
to normally restrain said motor spring from
unwinding, magnetic means to effect the re-

lease of said motor spring so that it may

unwind, and means for performing the dual
function of holding the switch in closed po-
sition during the winding of the spring to
prevent said switch from coacting with the
code wheel and for restoring the spring. re-
straining means to normal position.

3. In a system of the character described.
a code wheel, a make-and-break switch to
coact with said code wheel in transmitting

signals, a motor spring which on winding

or unwinding rotates said code wheel, means
for normally holding one side of the ’ switeh

vieldable in cogctwe relation with the code .

Wheel means to normally restrain said motor
uprmg from unwinding, magnetic means to
effect- the release of said motor spring so
that it may unwind, and manual means for

performing the dual function of holding the

switch in closed position during: the wind-

ing of the motor spring te prevent said

switch from coacting with the code wheel
and - for restoring the spring restrammfr
means to normal posmon

4. In a system of the character described,
a motor spring, a shaft provided with a ter.
minal to receive a key to wind said. spring,
a code wheel fixed to said shaft, a make-
and-break switch to coact with said code

governor to hold the same sta--
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wheel in transmlttmg sm'nals and means 0
prevent the apphcauo& of the ke y to
shaft untﬂ« said means has been 2 3 uste
hold the switch in closed positic
the winding of the spring to pievv (i
switch from coac ing with the code W}

5. In o system of *he character described,
3 code vmeal a make-and-break s"htn. to
coact with sa aid code W}chi in transmitiing
signals, a motor spr which on
or unwinding rotates s
for locking “the Spring
magnetic means "01‘ relee
locking meens, and means
sthﬂh in cloged position during the winding
of the spring 2 and also for resetting the lock-
ing means.

6. In a system of the character
8 code thi? a make-and-break
wheal in fraunsy
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coact with said code
ignals, a motor spring Wi
or unwinding rotates said code
nism including oscillatory
noimaly preventing

vmqmv 2 1ﬂvc

P
an

un'vma lﬂcbumhj con ’m_
disenoagmv snid lever from
s0 that the same may oscilk
the spring to unwi A-m, & 104{ ba
lever out of the path of the go,em-cz; and
means for restoring said lock bar io nor-
mal position snd alse holding the gwitch
in closed position during the winding
the motor spring.

7. In a system of the character sseribed, 1
signal transmitting mechanism, a motor
spring for actuating s aid TDC}"avﬂsma 5 tran
including an escape:vnt for controlling the
Pwmdmfr of the spring, & governor for
no rmaﬂ v s hold ling said escapernent statio:
and aiso to oscillate therewith to control
the speed thereof when in operation, lever
tc hold sald governor ctahomvr v, means to
disengage said lever frora the governor so
that the may unwind and nctuate ¢
signal t wns*fmttl’“o mechsnisny, & rou;::bm
lock bar for ho*dmp‘ the lever out of the
patl of the governor so that the same may
continue to operate after the eleciromagnet
becomes deenergized, & spring to rock said
lock bar to active position, and manual

o

means for ’werformmu the dual funciion of

]
(sl :
<

\}L

l

o
o

)

o 5

7‘1 110‘

adjusting the lock bar out of the path of
the lever so that the same may be eswreu
to normal nosmcm anel transmission of the
signals and for ho‘d!nw the signal transmit-
umg mechanisin closed during rewmch%‘ of
the motor spring.

8. In a system of the character described,
2 code wheel, a motor spring which on wind-
ing or unm windi ng rotaies said ccde wheel,
mechmmm to restrain said spring from
UHWJLJ 2 SWTtCh to “"f‘CfE with tpe coLw

‘“07

o
ireuit and ube ma
to prevent the s
m from prematurely
ng ot saz 3 S‘T’L“»

~.:ansmmsw*1 OL 810"11?”‘}

sﬁoriﬁ_.gf
the s tho mde
el dwrw winding oi Be sprmg
.In s sys’aem £ tho character described,
a signal transmitting mecha 11°m rastrain-
ing means herefor, a main cwuu over
which the signals transmit ed, a nor-

o
mally open. loca normally closed
local cireuis cunnected £ he main c.rcn«t,
thermostatic means for short-circuiting sald
normally closed cirenit thro ugh the nor-
mally open circuit should the temperturs be-
come ‘1bnorma1 a shunt circuit connected
to the main circuit and having open ter-
ninals opposite similar ter -minals of the nor-
aﬂy open local eircuit, 2 switch fo close a

ath betwesn the open ferminals of the nor-
mally open 10001 ‘cireuit and one side of
the main circuis, latch means to normally
hold the switch in position to close said
path, an electromagnet which is energized
n:» releases the restraining means Whnn the
normally open local circuit n10se<s and means
geared b £o the 510*1&1 transmitting mechanmm
for releasing the switch so that Jle same may
cut out the =oc al eircuits- and establish the
meain line circuit through the shunt cireuit.
In testimony whereof I affix my signature,

in the presence of two witnesses.
JOHN M. JOHNSON.

E

Witnesses:
F, (3. FiscmEr,
L. J. Fiscmzs.
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