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- box has completed its round of signals, after

~ and one.of the transmitters is set 1into oper- -
ation to transmit-a signal, a transmitter sub-
sequently pulled -and while the first trans-

30

CORPOFA’IION OI‘ OFTO

NON—LNTEFI‘ERENCE

Appr;cauon fil ed December 21 1925

Thls 1nvent10n relates to electrlc swnal-f'

llno' a:pparatus commonly known .as: 31gna1

transmltters such as-are used: for‘nre alarm -

signals, in which a break wheel is employed
to transmit a code signal a predetermined

number of times, and more partlcularly to a’
signalling apparatus of this character so or-.

ga,nlzed and constructed that two or more
- ating train.and to prevent said spring frem ...

unwmdmcr beyond a point where it Wlll prop- :

transmitters, in the same circuit; may be set

in operation, at apprommately the same time

without. interference; the first box operated

taking ‘the line and: tr‘lnsmlttm(r its signal;

‘while the other box or boxes suoaeauently set -

in operatlo*l will.continue to run-idly with-
out transmitting, until such time as the first

which the other box or boxes subsequently

operated will successively take the' line as’
_they assume position to transmit a complete

round of signals, and will, in turn, transmit

a-complete round of 51gnals, preferably fom :

complete signals. :
"The o‘)JecLs of. the hn’entron are- to pro-

vide a signal: transmitter of such:construc--
tion that whe1 ea number of such swnal trans=

mitters are tised in the same clr cmt or loop

mitéer i§ still in operation, will be automati-
cally prevented from transmitting its signal,

- the gear train of the-second box running 1d1y
- untll the first box completes the transmission:

of its signal - and: untll such ‘time thereafter

asthe s econd box assumes a po:atlon to.trans-

_mit ‘the desired number of rounds when it
“will automatically take the line and trfmsmlb

a complete signal.

A further object of the 1mprovernent isto-
so constrict the box that regardless of the
number of boxes which may be pulled :ator -
about the same time; only one box will take

* the line to.send its signal, while the actudt-

80 ]

ing trains of the remamder of the boxes will

contlnue to run idly and will ‘automatically .
and successively take the line to send their

complete round of signals after the next.pre- . -
'trquel 5.

viously operating box shall have sent its: comi-
plete.round of signals:-

A further ob]ect is to Drevent a bubse—'

G‘TAL TRANSMITTER }

Senal No 76; 929

quently operated box from takm«r the hne
and-commencing the transmission “of its sig-oi
nal -until the mechanism thereof is in such ~
position as to transmlt a complete round of .\

signals.

2 BB
A still further ob]ect of the 1nvent10n is to
prevent overwinding: of . the motor spring:

which furnishes: motive power to the actu. ..

erly actuate the train:

60 -

. Another object of the 1nvenb10n is to so".‘f‘

arrange the circuit, in which a plurality: of-,_j‘ Bl

wnal transmltters are located that in the

,jevent the line is’ broken upon: one side.of any’
‘box, the circuit is not interrupted and. the -

box will i'unctmn properly if pulled; the cir-

65

euit comprising a loop. which may. be:con-":
nected to_one side only of the battery in case’ .

of ‘a break in- the line, each: box or trdans-

‘mitter being connected to the loop, the oppo-:
~site side of the battery being arranged to be:.
- grounded and each box being p10v1ded with
- grounded connection, Whereby acomplete
urcult is made from-the battery around oné

75

side of the loop to each box and then through. =

the ground to the other side of the battery

. An embodiment of the invention’ thus set ,‘ .

Figure 14s’a front: elevau(m of the: casmg

»enclosmO' ‘the t ransmitting: mechamsm to
“which the invention pertams b

Fig. 2, a rear elevation of the transmlttmo-‘ B
) Suo

mechamsm removed: from the casing;: -
Jig. 3y atop: plan view of the sde; P
F] o 4. 'a:section on the line 44, F 10' 33
“Fi fig. 5 a section-on the line' 5——5 I‘w 3
=g G, a section on the line: 6——6 Fig. 33
Plo 7 Aa section on: the hne 7—7 Flgs‘
and 4
Fm 8 a sectlon on the lme 8——8 FIO’ ( ;

qlﬂowmo the- pull b andle for tri 1ppln<r (the acs

tuatmcr mechanlsm ;
Fig

trlgge bearing; -

Fig. ~1® a-detail: perspecmve V1eW of the

‘Fig.o 1l a perspect1ve view of the stop mm

and assocxated mecharlsm, -

‘9 a .detail perspectlve VleW of the»'i

'for\‘h ad frenelal ternis, 1s illustrated. in ther

‘accompanymg drawings, in which-— 80

o 90
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Fig. 12, a section on the line 12—12, Fig. 11;

Fig. 13, a detail perspective view of the
lever which controls the armature;

Fig. 14, a detail of the braclket upon which
said lever is mounted ; ,

Fig. 15, a detail sectional view of the spring
case and winding mechanisin;

Fig. 16, a section on the line 16—18, Fig.-15;

Fig. 17,'a detail perspective view of the

rocker shaft and arm controlling the malke
and break devices;

Fig. 18, a detail view of the shos carried by
said arm;

Fig. 19, a top plan view of the casing in
which the transmitting mechanism is housed,
showing the telegraph key and other mecha-
nism thereon;

Fig. 20, a bottom plan view of the same;

Fig. 21, a fragmentary side elevation of the
upper portion of the casing, showing the tele-
graph key;

Fig. 29, a section on the line 22—22, Fig. 19;

Fig. 23, a'section on the line 23—23, Fig. 19;

Fig. 24; a section on the line 24—24 Fig. 19

Fig. 25, a diagrammatic view of the wiring
in each box; and

Fig. 26, a diagrammatic view of the wiving
of the circuit.

Similar numerals vefer to similar paris
throughout the drawings.

The transmitter mechanism is arranged to
be housed within a casing 27 adapted to be se-
cured within the usual shell or box as by
screws or the like passed through the ears 28
formed upon the rear side of the casing.

The transmitter mechanism is illustrated
as supported upon the plate 29 which may be
connected to the cover plate 30, of the casing,
as by screws 82 or the like. A rear plate 83,
of the shape best shown in Fig. 2, is spaced
from the plate 29, as by the posts 34, to which
said plate is connected as by screws 35.

Motive power is furnished for the sctuating
train of the transmitting mechanism by a heli-
cal spring 36 (Figs. 5 and 15) fastened at its
inner end to the main drive shaft 37 and at
its outer end to the spring drum 38. 7

The main driving gear 39 may be formed
integraily upon the spring drum, at the rear
edge portion thereof and an annular shoul-
dered portion 40 is provided around the for-
ward edge of the drum and receives the cover
plate 41 which is connected thereto as by
screws 42,

The outer portion of the shaft 37 is re-
duced and the collar 43 is pinned thereto, the
inner end of said collar having a pinion 44
formed therecn and spaced from the shoul-
dered portion 45 of the shaft.

A similar pinion 46 is fixed to the spring
drum cover plate 41 in any suitable mannex,
stich as the tubular extension 47, said pinions
meshing with the gears 48 and 49 respec-
tively, which are journaled upon a stud shaft
50 mounted in the front plate 29.

1,812,173

A concentric, arcuate groove 51 (Fig. 16)
ig formed in the inner face of the gear 48
and a stud 52 is carried by the gear 49 and
arranged to travel in said groove.

A winding kneb 53 (Fig. 15) is fixed upon
the outer end of the shaft 37 and a ratchet 54
ig fixed upon the inner end portion of said
shaft and arranged to be engaged by the
pawl 55 (Fig. 4), pivoted upon the back plate
and noermally held in mesh with the ratchet
teeth by means of a spring 56.

In winding the spring, the knob 53 is
turned in the direction of the arrow shown
in ¥ig. 1. The spring drum 88 remains sta-
tionary during this winding operation, since
the geatr 89 thereon is in mesh with all the
actuating train, which will be hereinafter de-
scribed, while the inner end of the spring 36
is wound around the shaft 37 as the same is
rotated.

As the spring drum does not rotate during
thig winding operation, the pinion 46 there-
on, meshing with the gear 49, holds said gear
stationary, the gear 48 being rotated in the
direction of the arrow in Fig. 16, by means
of the pinion 44 upon the winding shaft. -

As the end of the groove 51 indicated at
57 (Fig. 16), engages the pin 52, further
turning of the shaft 37 will be prevented,
thus preventing the spring from being
wound too tightly.

When the actuating train is set in motion,
as will be later described, the shaft 87 re-
mains stationary, while the spring drum ro-
tates in the direction of the arrow in Fig.
5 and through the pinion 46 rotates the gear
49 in the direction of the arrow shown in
Fig. 5, while the gear 48 is held stationary.

As the pin 52, carried by the gear 49, en-
gages the end of the groove 51 indicated at
58 (Ifig. 16), further movement of the spring
drum 1s stopped, thus preventing the spring
from unwinding beyond a point where it will
function properly to drive the actuating
train.

The brake wheel shaft 59 (Figs. 4 and 7)
ig journaled through the front and back
plates 29 and 33 respectively and has a pinion
60 formed thereon and meshing with the
drive gear 39, upon the spring drum.

The escapement drive gear 61 is fixed upon
the shaft 59 and meshes with the pinion 62
upon the escapement gear shaft 63, which-is
also journaled in the front and back plates,
the escapement gear 64 being mounted
thereon.

The escapement shaft 65 is journaled be-

tween the front and back plates and pro-
vided with a pallet 66 for engagement with
the escapement wheel 64. For the purpose
of regulating the speed of the actuating
train, a transverse weight rod 67 is carried
by the escapement shaft and provided with
adjustable weights 68. ‘

The brealt wheel or signal wheel 69 (Figs.
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~2:and 25)'ds ﬁxed upon: the rear end portlon.

10

o end as at 72, to the back’ plate, at a pointad-
: .]acent to the break wheel and 18 provided; on .

1, 812 173

of the break wheel shaft:59 and: is provided
with teeth 70 upon its periphery, suitably

spaced in groups corresponding-to the char-; .

acteristic signaliof the box.-. i ..
The first tooth 1ndlcated at’7 O’ is of Wreat-

er ‘width:than ‘the remaining’ teeth, s best

shown in Fig.-2. - The rotation of the: break

wheel:is in’ the dlrectlon Of the arrow shown,

in Frg. 2.+
‘The s1gna1 lever 71 is plvoted at. its upper‘

the side toward the break whéel, with a tooth
78 for engagement with the: teeth: upori the

break Wheel ‘The lower free end of the s1g-

nal lever is-beveled as: ‘shown at. 74.

A bracket 75 is mounted upon the back
plate . and - supports “the: miake “and" break
springs 76 and 77 and the shunt centact spring
78, all'of ‘which are ‘insulated: from each other

‘as shown in"Fig: 2, An. insulation finger 79
is-carried by the s1gna1 lever and arranged’

. to engage ithe make and- break: spring 76,

R <}
Tt

<A rocker shaft 80 (Tigs. 5'and 17) is jour-"
.free end normally located in the posmon best -

naled between the front-and back plates ad-

jacent to the spring drum and prov1ded with:

“a curved arm: 8l having a-beveled shog 82

* at-its free end for normal engagement with:
elther of the diametrically" opposme notches -
~ 83 in the annular shoulder 40 of the drum, a - -
- spring 84 being prov1ded for normally hold-"

ing the curved arm’ 81:in thls pOSItlon, a8
- at:122 upon the bracket 117, the rearwardly

(%]
<

- ghown in Fig: 5.

¢
Ti

. carries a cup 86, of suitable insulation mate-

40 't

~The lift arm’ 85 (FIO'S 2 and 25) s ﬁxed
to-the outer’ end of the rocker shaft 80 and

rial containing mercuxy, as indicated at 87,
for normally immersing the. contact ends of

‘the springs 76, 77 and-78 when the lift arni is.
in-the: nermal ralsed pos1t10n, as shoWn -

Tig. 2.

An 1nchned surface 88 18 formed upon’ the?
1if£ arm for normal engagement: W1th the bev--
5. eled lower end of the: swnwl arm-in:order to
hold the arm in pos;1t1on to close the circuit
through ‘the contact springs 76, 77 and 7 8 '

when the arm is in the normal p051t10n

‘An insulation block 89 is mounted upon the’ :
¢° lift arm 85 and carries a spring -arm 90 to .
“which s attached a spaced pair.‘of ‘contact

pins 91, forming a part of the ground switch
and adapted to close the ground circiiit when

said arm is lowered, the, conta.ct pins 91 being
5" immersed in the mercury indicated: at-92 in

the cups. 93, Whlch are carrled in the 1nsula—

‘ tlon block 94

GO

- A magnet is prov1ded in: the devme and'
comprises a pair of coils 95 housed in casings’
96 (igs. 2 to7) of suitable insulation: mate-
~ rial ‘and-grounded: upon' the front plate 29
and’ extendlnd backward to a pomt beyond;

the plane of the back plate: -

~The -armature 97 (Fig: 2) is in the form,j
5.ofa bar arranged to-be: enrraged by both (:0115.t

of the magnet and is carrled upon a lever 98

-

pivoted between the ears of the block 99 upon.. :

the back plate, as by the pin 100, a spring 101

(Fig.7) being provided for norma,lly holding -

the armature in retracted position and engag-

ing the lug 102, upon the opposite- -end ‘of the-

leveI with the pin 103 upon the signal arm,
~ A ﬁncrer 104 is provided upon the end of

the armature leéver -adjacent to the armature
- and-arranged to be normally engaged by a
105 upon. the arm 106 of the stop lever -

lu

70

woo

,“which is pivoted as at 108 to the post '

109 mounted: upon the front plate 29.-

A spring. 110 is’ connected. to the arm’ 106

as by the pin 111-and to ‘a pin 112 upon the

“back plate 32 for- normally holding the lever -
in‘the pesition shown in Fig. 7, the lug 118
" upon the free end of the- lever bemg engaged

in one of the diametrically opp051te notches

‘83 :in the spring drum.

- The armature. controlhhg lever 114 (F]gs SRS

~5and 11) is pivoted upor the pin 115 carried

by thie depending flange 116 of‘a bracket 117 - - .

~fixed upon the stop. lever 107 and: prowded :

with ‘the depending, ta,pered lug 118 at:its

illustrated. in. Fig. 11, the:spring 119 being
provided for tendmo- to urge said liug 118 mto S

: engacrement Wlth the perlphery of the sprmg

drum.

An: upwardly curved tful port1on 120 s

provided ‘upon the-lever 114 for engage- - =

ment with the lever 121, which:is plvoted as

-extending free end -of the’ lever 121 being
adapted to engage the pin 128 (Fig.7) upon. -
the forwardly extendmor ﬁnaer 124 of the;

armature lever.:

- For the purpose: of: tr;ppmo the stop lever,"
a spring pressed plunger 125 (Figs. 7 and 8). .
is mounted in the tubular casing 126 carried -
by the front plate 29 and extends ‘through
said front plate’and through the plate 80;& =
shoulder 127 thereon being: nermally held:l‘, T
in engiagement swith the plate 30 by means of _
the coil spring 128 located within the casmgf S

and sur: roundlnrr the plunger.”

RO

‘The prOJecth end -of’the phinver enorw«res;— L

‘the trigger129 which is. pivoted, at its- upper LT e
ns o
- of the trigger beamno 182.- A pull handle - T
183 is ‘attached ‘to the - “trigger as shown in:
Fig. 8. By: depress1n<r this handle, the trig-
ger is rocked upon-its pivet 130, moving the=y By
'spung pressed plunger inward 01 rearward -
~against the pressure of the: spuno and dls-'; B
- placing the stop. lever. 107. : S
~The wiring of each transmltter is verys
‘51m11ar and is illustrated disgrammatically «
- Three. terminals, designated at -

end portion, as at 130, between the ears 131

in Fig. 95

15

134, 135. and 136 ‘are carried in an- dfsala~.
tion block 137 (Figs. 2 to 6) :mounted upon

the upper portion of the plate 80." Theter-
minal 134-1s connected as by a wire 138:with -
one of the. mercury cups. 93; the ‘other Oif said

190
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mercury cups being connected by a wire 139
with the terminal 135.

A wire 140, also leads from the terminal
135 to one of the magnet coils 95, which is
connected by a wire 141 with the other mag-
net coil 95, a wire 142 leading from said last
named magnet coil to the contact spring 77.

The contact spring 76 is connected by a wire
143 with the terminal 136 and the shunt
spring contact 78 is connected, by a wire 144
with the terminal 135. :

The top plate 145, (Figs. 1, 19 and 20), is
formed of suitable insulation material and
arranged to be attached to the top of the
housing 27, as by the screws 146.  The under
side of this top plate is recessed as shown at
147, and the spring contact arms 148, 149,
and 150 arranged to engage the terminals
134, 135 and 136 respectively.

These spring contacts are connected to the
plate, at their inner ends, by the screws 151,
152 and 153 respectively, the forward, free
end of each arm carrying a tapered stud 154
(Fig. 24) arranged to engage a similar socket
in the corresponding terminal, screws 155
being preferably provided for drawing each
stud tightly into its respective socket.

‘Three binding posts, designated at 156, 157
and 158, are mounted in the top plate for
connecting the signal box in the circuit or
loop. The post 156 is connected, as by the
wire 159, with the contact spring 148 and the
binding post 158 is connected, in like manner
as by a wire 160, to the contact spring 150.

A telegraph key 180 and sounder 196, of
usual construction, are preferably mounted
upon the top plate, the wire 161 leading from
the binding post 157 through the telegraph
instrument and then to the contact spring
149.

A block 162 (Fig. 24), of suitable insula-
tion material, is mounted upon the top plate,
oyer the spring contacts above described, and
provided with a pair of metal sockets 163,
electrically connected to the contact springs
149 and 150, and adapted to receive the fingersg
164 of the testing stud 165, the handle 165
of which 1s of such length that the door 167
(Fig. 19) of the shell can not be closed with
the plug in the short circuiting position
shown in said figure.

In the ordinary or usual circuit, as shown
in Figs. 25 and 26, for operating the boxes
as non-interference transmitters, the loop or
cireuit is represented by a wire 168, normally
connected at opposite ends to each side of the
battery 170, located ‘at the fire department
headquarters, as shown in diagram in Fig.
26. This loop or cireuit wire is broken at each
transmitter or box, one side of the break be-
ing connected to the post 157 and the other
side thereof to the post 158.

The post 156 is connected, as by the wire
169, to the ground in order to provide a
ground circuit to be used for operating the

1,812,178

boxes in the event there is an accidental break
in the loop or circuit 168, on the side of the
circuit connected to the binding post 157.

The circuit of the entire system, as illus-
trated diagrammatically in Fig. 26, includes
the wire 168, leading from the positive side
of the battery through any suitable and usual
headquarters instruments, such as the gong or
alarm, indicated at 181, and the register, in-
dicated at 182, and then to each of the boxes
or transmitters.in the system, indicated gen-
erally at B in said figure.

After communicating: with each of the
boxes or transmitters, the wire 168 is con-
nected with the switch blade 171, normally
contacting with the contact point- 188, which
is connected, as by the wire 184, with the
negative side of the battery. A contact point
185 is spaced from the contact 183, and ar-
ranged to be engaged by the switch blade 171,
when the circuit is grounded, as will be later
described. = This contact 185 is connected to
the loop adjacent to the gong and register.

A second switch blade 186 is movable with
and insulated from the switch blade 171, and
arranged to make contact with the contact
points 187 and 188, when the blade 171 con-
tacts. with the point 185, but to be normally
spaced from said contact points 187 and 188,
asillustrated in Fig. 26. :

The contact 187 1s connected, as by the wire
173, with the ground, and the contact 188
is connected, as by the wire 189, with the nega-
tive sicle of the battery 170. Thus the normal
circuit in the system is, as shown in Fig. 26,
from the positive side of the battery 170,
through the gong and register, through all
of the boxes or transmitters, through switch
blade 171, contact 183, and wire 184, to the
negative side of the battery 170.

The normal circuit through each box, when
the same is in the inoperative condition, is
from the loop 168 through post 158, wire 160,
spring contact 150, contact point 136, wire
143, contact spring 76, mercury 87, contact
spring 78, shunting out coils 95, through wire
144, contact 135, spring contact 149, wire 195,
telegraph sounder spools 196, telegraph key
180, wire 197, post 157 and back to loop 168.

The circuit is thus normally closed through
each box, the coils 95 thereof being shunted
out of the box circuit, and the entire loop cir-
cuit for the system is normally kept under
test.

In the operation of a box, to transmit its
signal to headquarters, the lever 133, (Figs.
7 and 8) is rocked downward, pushing the
plunger 125 inward and rocking the starting
lever 107, upon its pivot 108, withdrawing the
lug 118 of the starting lever from engage-
ment with the upper notch 83 of the spring
casing.

As the spring casing is thus released it will
commence to rotate in the direction of the
arrow in Fig. 5, immediately displacing the
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shoe 82, from the lower notch £3 of the sprm(rg _
_casing and rockmcr the curved arm 81 down-:‘

Ward

76 and 78, thus. breakmg the shunt around

the coils 95, and permitting the current tolw

pass throucrh said. coils.

At the same time it will: be seen that the:'

B lowering of the arm 85 lowers the ‘contact

* pins 91 into the mercury 92, in the cups 93,
: _closing . the crround ‘switch. . ‘This normally:_ :
- 15

has no eﬂ:’ect but is a necessary feature for
operating the box in event the loop: or circuit

168:1s acmdentally broken, as “will be later.:

E - described.

20

25

=Tt will thus be seen that the 01rcult is closed ‘
from the loop 168 through the wire 143; con-
“. tacts 76 and 77, wire 142, coils 95 ere 140‘

and back to the’ Joop 168.

" “The tapered lug 118 of the: lever 114 will!
shortly thereafter ride: down into the upper:
notch 83 of the spring casing, the curved: tail

portion 120 of said lever rocking the arm 121

which through the pin 123 on the lug 124 of 1

““the armature lever 98, will move the arma-

30

ture into the magnetic ﬁeld of the coils 95.

The rotation: of the spring drum will cause

the signal wheel 69 to rotate, and" the long

" tooth 7 O’ thereon will-have engaged the tooth

73 of the signal arm while-the armature con- -

- trolling 1ever Ti4and arm 121 are holding the

35

40

45,

60
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armature in the magnetic field of the magnets :
95, thus closmg the circuit through the spring
— contacts 76 and 77, the finger 79 upon the sig- -

nal arm holding the contact 76 against the

contact 77, whereby the coﬂs 95 W111 be en-"

erglzed

The coils being’ enerorlzed W111 attract the :

armature 97 and hold the armature against

the coils, rocking the lever 98 upon its pivot
100  and releasing the pin 103, upon the sig--
‘mal arm 71, from enoagement Wlth the lud{

102 upon the lever 98.

As the signal wheel 69 rotates, the teeth 70

thereon will -engage ‘the tooth 73 upon:the
signal ‘arm T1.

gized and thus the coils 95 will not them-

selves - hold the armature  down. . Durlng,

these breaks in the circuit, the armature 18

held down by the end of the pin 103 upon:
-the signal arm engaging the end of the lug"

102 on the lever 98, thus holding the arma-

ture within the range of the magnets until the
circuit is' again completed and the magnets

re- enercuzed by the tooth 73 of ’rhe signal arm

' The shaft 80 is thus rocked and the arm 85 1
. (Flos 2 and 25) is swung downward, lower-"
"ing the mercury cup 86 and brea,klng the
mercury_ contact between the spring: contacts

“As this tooth on the sighal-
arm rides into the depression of each tooth on'.
the signal ‘wheel, the circuit is momentarily:
o broken ‘the 1mpulses transmitting the signal
throuoh the loop 168 to the headqua,rters in-
" struments.

‘At each break in: the clrcult it will be seen”
‘that the ‘coils .95 -are. momentarlly de-ener-:

riding up onto the ne‘zt tooth 70 of the 51g- '
_nal Wheel and. through the pin 79 on ‘the. sig-
~ nal arm; moving the ‘spring contact 76 1nto‘

contact with the coritact 77.
It will be seen, of course, that the' s1gnal

wheel 69 is rotated in' the direction of the ar-

row on. Fig.. 25, by the unwinding of the

0

spring 86 and though the gear- 39 plnlon 60

‘and shaft 59.- n
.-As the spring casmcr completes one-half of

7

a revolution; the mechamsm will have com- ' -

nal.’

pleted four complete repetltlons of the sig-

The arm‘tture 1ever 98 belng held down« R

~upon the coils at this time, the lug 104 on g5 |

said lever is in such: 13051t10n that the lug 1057 -

on thestop lever 107 ¢an move over the same. i

This permits-the.lug 118 of the stop lever

to engage ‘the upper notch 83 of the spring-

casing, stopping the rotation of the spring

chned surface 88 of-the arm 85 Wlll move the

K¢
_casing'and through it stopping the movement . =
- ofthe actuating mechamsm above ‘described,
;and the parts will assume the normal posi- v

tion, the shoe 82 entering the lower notch of . .~

the spring casing and rockmo the arm' 85 up . ¢
~tothe position shown in Fws 2 and 25, open: -
ingthe ground switch 91—93 sealing’ the cons

tacts 76,77 and- 78 in the mercury 87and

‘again. shuntmo out the coils 95; and the in-

signal arm back to the ‘inoperative position, - -

rpermlttlnor the lug 102 on the armature lever
to engage over the pin 103 on the swnal arm b

as shown'in Flor 6

- Assuming that there i is another box operat—' :
irig: when ‘a box is pulled ‘the spring casing

of the second box will commence to Totate s

above described. The-léver 107 having been
swung upon.its pivot, by the pulling of the -
. box, the lug 105 thereof will-have released
the' luo 104 upon “the armature lever; permlt- o
ting the -spring 101 to throw the armature

105

lever out of range of theé magnets 95, while ™

the lug 102 at the other end of the: armaturei S
lever: will retain the: p1n 103 upon the s1<rnal_
Larm against movement.

Tmmediately. after: thls “the tapered lucr[ o

ing, the ‘tail 120 of said lever ‘rocking the

drm 121; which through the pin 123, on the
Clug 124 of the armature lever 98, W111 move i
f.the armature into the magnetic. ﬁeld of the

- coils 95-just as the long: tooth of the signal .
wheel engages the tooth on the signal-arm. :
As the current is being rapidly broken by -~

the operation of ‘the first box, the coils 95

in the second box will not be energized, per-"

mitting the spring 101 to throw the armature

Jlevér out of the field of the coils 95, the’ lucr;

102 of the ‘armature lever engaOmO' ‘the pin

~118 of the armature controlhn(r lever 114 Wlﬂ_v' S
rlde down into the notch 83 of the spring cas- -

108 of the signal arm and thus holding the SURE

signal arm adamst movement preventlntr the

second box from sending its signal, and hold-

ing: bhe mr'ﬂut cloeed thmugh vontnots 76 13

1y
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and 77, permitting the first box to complete
its signal.

It will be seen that the rotation of the
spring casing will have immediately dis-
placed the shoe 82 from the lower notch 83,
in the spring casing, rocking the curved arm
81 downward and thrOUOh “the shaft 80 the
arm 85 will be rocked downward lowering
the mercury cup 86 away from the spring
contacts 76, 77 and 78 and closing the ground
switch 91—93 which, as above described, has
no effect excepting when the circuit is broken
and the emergency switch 171186, at head-
quarters, is closed as above described.

The parts will remain in this position un-
til the spring casing completes one-half of a
revolution, at which time the armature lever
being still Leld out of the field of the coils,
the end of the lug 104 thereon engaging the
end of the lug 105 on the stop lever 107 will
prevent the luo 113 on the other end of the
stop lever from entering the notch 83, which
permits the spring casing to co*ltlnue to ro-
tate.

Immedmtely after the lug 113 passes the
notch 83, the tapered lug 11 S of the lever 114
will rlde down into the upper notch 83 of
the spring casing, the curved tail portion 120
of said lever rocking the arm 121 which
through the pin 123 on the lug 124 of the
armature arm 98, will move the armature
into the field of the magnets 95.

It the circuit is still being broken by the
operation of another box as the armature
of the second box is moved into the field of
its magnets 95, it will be seen that the mag-
nets in the second box will not be energized
and as the tapered lug 118 of the lever 114
immediately rides out “of the notch 83 of the
spring casing, the arm 121 will immediately
release the armature lever while the tooth on
the signal lever is engaged by the long tooth
70” of the signal wheel, permitting the ¢ spring
101 to throw the armature back out of range
of the magnets 95 and again hold the signal
arm inoperative as above described.

Assuming, however, that the first box has
completed a signal and returned to inopera-
tive position, it will be seen that as the arma-
ture of the second box is thus momentarily
moved into range of its magnets, the same
being thus ener or1zed by the closing of the
circwit in the first box will attract the arma-
ture and hold it, re1eas1n0° the pin 103 of the
signal arm from en gagement with the lug 102
of the armature lever, permitting the sec-
ond box to transmit its signal in the manner
above described for the first box.

If one box is operating and another box is
pulled while the code wheel of the first box
1s travelling the long distance separating the
last tooth of the series and the wide tooth
70", it will be seen-that the spring casing
of the second box will commence to rotate
as soon as the box is “pulled”. The lever 107
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will have swung upon its pivot upon the pull-
ing of the box, ~and the 1uo 105 of said lever
will have released the lug 104 upon the arma-
ture lever, whereupon the spring 101 throws
the armature lever out of range of the mag-
nets 95, the lug 102 upon the o Ther end of the
aunature lever engaging the pin 103 upon the
signal lever and holdm(r the signal lever
against movement, holdmo the circuit of said
second box closed LhrouOh the contacts 76
and 77,

The tapered lug 118 on the armature con-
trolling lever 114, _of the second box, will im-
med]qtﬂly vide down into the notch 83 of the
spring casing, the tail 120 of said lever rock-
ing the arm 121, Which through the pin 123,
on the lug 124 of the armature lever 98, will
move the armature into the magnetic "feld
of the coils 95 just as the long tooth of the
signal wheel engages the tooth on the signal
arm. Since the circuit is broken by the code
wheel of the first box travelling the long
distance separating the last tooth of the se-
ries and the wide tooth 707, the coils 95 in
the second box will not be energized, permit-
ting the spring 101 thereof to throw the ar-
mature lever of said second box out of the
field of the coils ¢5, the lug 102 of said ar-
mature lever engaging the pin 108 of the sig-
nal arm and this holding the signal arm
against movement, preventing the second box
from sending its signal, and holding the cir-
cuit closed through the contacts 76 and 77 of
the second box, permlbtm(r the ﬁrst box
comaplete its signal.

After the first box has completed its signal
and the parts thereof have returned to the
inoperative position, the armature of the sec-
ond box will be momentarily moved into
range of its magnets, as above described, and
said magnets being thus energized by the
closing of the circuit through the first box,
will attract the armature and hold it, re-
leasing the pin 103 of the signal arm from

engagement with the lug 102 of the armature 3

lever, permitting the second box to transmit
1ts signal in the manner above explained.

In the event the loop 168 should be broken
on the left side of a box, both ends of the
lcop 168 may be connected to the positive side
of the battery, and the negative side of the
battery may be grounded to complete the cir-
cuit trom the box through the ground. This
may be accomplished by moving the switch
blades 171 and 186, shown in Fig. 26, to the
left, the blade 171 breaking the contact at
183 and contacting with the point 185, thus
connecting both ends of the loop to the posi-
tive side of the battery.
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The blade 186 will then contact with the 283

points 187 and 188, grounding the negative
side of the battery through the wire 189,
contact point 188, blade 186 contact pomt
187, and wire 178.

Then assuming the box is pulled, as shove 7
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- box, as-the tooth upon the signal arm 1s en-’
-Gaged by the teeth on the smnal wheel, the

5

20

apparatus in usual and: ordlnary manner.
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described, the circuit will be completed. from
the unbroken side of the wire or loop 168,
through the wire 143, contacts 76 and 77
wire . 142 magnets 95 wire 140: to contact
135, then throuOh wire 139, ground: switch
91—93 which is closed when the box is pulled,
wire 188, contact 184, wire 169 to the ground
and then throucrh the ground connectlon 178

‘to the negative side of the ba,ttery at head-

quarters, completmd the circuit through the

-box without passing throufrh the: normal cir-

cuit above described.
- It will be obvious that in the operatmn ofa

circuit 1s continuously opened and closed

through the contacts 76 and 77, thus intermit-.
tently. makmtr and breaking the cireuit to the:
- register, alarm or other usual mechanism at

headquarters, the impulses produced by the
box being responded to by the headquarters

I claim:—

1.. A'non- mterfermcr swnal box 1nclud1nrr_

a signal wheel, a drum’  for rotating the wheel

-and haying a ‘noteh in its per1phery, means

normally urging the drum to rotate, a stop
lever normally engaging the notch tohold the

drum againstrotation, means for disengaging.
“the stop lever from’ the notch to permlt the
drum to rotate,signal transmitting mechanism:

including a- circuit controlling device and a
signal lever for operating the circuit control-
11ng device adapted to be operated by the

signal wheel,'a magnet in the box, an arma-
ture for the macrnet means for urging the ar-
mature out of range of the magnet an arma-
tire ‘controlling - Tever cooperating with the
notch in the drum for momentarily moving
the armature into the range of the magnet as
‘the drum starts to rotate and at each rotatlon
thereof, means upon the armature for holding
the elgnal lever inoperative when the arma-

~ ture is away from the magnet and cooperat-
ing means upon the stop lever and armature -
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for preventing the stop - lever: from engaging

“turelever into the range of the ma;

Vtarlly moving the armature into the range of D
‘the magnet as the drum starts to rotate and at

each rotation thereof, means upon the arma- o

ture for holding the’ sagnal lever inoperative

~when the armature is away from the magnet
and cooperating lugs upon the stop lever and-
“armature for preventmcr the stop lever from -

engaging the notch in the drum when the ar-
mature is out of the’ range of the magnet."

-8. A non-interfering s1gnal box 1nclud1ng
a signal wheel, a drum for rotatlng the wheel

0

5.

and having d1ametr10 notches in its periph-.. |
ery, means normally urging the drum to ro--

tate, a stop lever pivoted intermediate its-ends -
“and’ having a lug at. each end, one of said
lugs normally engaging a notch in the drum
‘to hold the drum against rotation, means for -

moving the stop lever upon its pivot to re-

lease the drum and permit it to.rotate, 51gnal L

net in the box, an armature lever for the mag- -

net, the armature lever being pivoted interme-:

diate its ends, and having a lug at each end,

engage the other lug upon ‘the stop lever,

means for urging the armature lever out.of - .= ..
aanet an armature controlling: - -

range of the
lever cooperat1n<r with either of the notches in
the drum for momentarily moving the arma-
gnet as

00

‘one lug upon the armature lever arranged to S

95 -

the drum starts to rota’r,e the other one of-the - |

lugs upon the armature lever holding the sig--
-nal lever inoperative when the armature le-

ver is away from the magnet, the cooperating

100

lugs upon the stop lever and armature lever .

net.

hereunto subscribed my name.
‘ CHARLES M. SACKMAN

the notch in the drum when the armature s, L

out of the range of the magnet.

2. A non-interfering signal box including .

a signal wheel, a drum for rotating the wheel

and having a notch in its perlphery, means -
normally ‘urging the drum to rotate, a stop- -

lever normally engaging the notch to hold the

drum against rotation, means for dlsengaglng o
the stop lever from the notch to permit. the -~ -

drum to rotate,signal transmitting mechanism

including a cireuit controlling device and a .

- signal lever for operating the 01rcult control-
ling device adapted to be operated by the sig~

‘nal” Wheel a magnet in the box, an armature =

 for themagnet means for urging the armature:
out of range of the magnet, an armature con-

trolling lever cooperating with the notch in = .

the drum and having a curved end, and a

lever engaouncr said curved end for omen--

: preventmo the other lug upon the stop lever ..
from engaging either notch in the drum when
‘the.armature leveris out of range of the mag-

In testimony that T claam the above I have' e :
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-transmitting mechanism including a circuit 85. - B
controlling device and a ‘signal lever for op-: - -

, erat1n0' the circuit controlling device, a mag-



