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To all whom it may concern: system and mechanism used therewith, part
Be it known that I, FRANK B. Wo0D, a resi- | of the mechanism being in section. Fig. 2is
dentof New York city, county and State-of | an enlarged detail view, partly in section, on
New York, have invented certain Improve- | the line 2 2, Fig. 3, showing part of the signal- s
5 ments in Successive Non-Interfering Electric operating mechanism in the police-call box.
Signaling Systems and Apparatus, of which Fig. 3 is an edge view, partly in section, of
the following is a specification. _ the mechanism shown in Fig. 2. Fig. 4is a
This invention relates more particularly to | horizontal section of the register at tlie cen-
fire and police signaling systems, and to that | tral office, showing the means for controlling 6o
- 10 class of systems wherein a call or signal ean | the mechanism for sending a police call from
be sent from the central office to any box or | the central office and for restoring the nor-
station on a policeman’s beat or elsewhere, mally-open circuit; and Fig.5 is a section on
and wherein, also, a signal can be sent from | the line 5 5 of Fig. 4.
said station to the central office,asafire-alarm, | . In Fig.1 the mechanism on the left is that 65
15 or another signal, as a police message. situated at the central office. The mechanism
One object of the invention- is to atilize a | on the right is that contained in the box from
normally-closed circuit to send the various | which police and fire alarms are sent to the
calls in either direction to or from any box or | central office, and. the series of boxes in the
station in eircuit with the central office. center of the drawing are the call-boxes, simi- 70
20 Another object is to utilize a normally-open | lar to that on the right, in circuit inthe main
cireuitin connection withsaid normally-closed | line.
cireuit to prevent more than one call or signal The letter « in the drawings indicates the
.from passing over the main line at one time | main line for sending messages, calls, or sig-
and to hold in check any signal mechanism | nals to and from the central office. Said main 75
25 that may be pulled simultaneously with the ! line z is a normally-closed line provided with
oue nearest the central office, or while one | a suitable battery A. :
call or message is being delivered, and to then B are police and fire signaling boxes in eir-
permitthe call from the nearest of said pulled | cuit in the main line and containing mech-
mechanisms to pass along the line, and so on | anism for sending and receiving calls or sig- 8o
3o consecutively till all the pulled boxes have | nals. There may be any desired number of
sent their calls, while.also preventing the | said boxes in the main line z, in the example
central office from sending a call to a station | shown there being nine. In each box Bfhere
or box while a call is passing from the box to | is a police-signal-receiving mechanism D,a
the central office, and also preventing the eall police-call-sending mechanism E, and a fire- 83
35 from passing from a box to the central office alarm-sending mechanism T. In the‘main
while the central office is sending a call to a | line « is also the mechanism G for sending a
box, whereby after the call is recorded in the | police-signal to any boxB. This mechanism, -
central-office register the circuit will be re- | as shown, ‘consists of two circuit-breaking
stored automatically and the central office | wheels G2 G which have a notch ¢ for each 90
40 will be free to send its call to a box or sta- | box B. In the line x are two contacts b b? to
~ tion, while the call-boxes at the several sta- engage the cirenit-wheels G2 G3, respectively,
tions will also then be free to send their mes- | as shown.
sages. - b%is a handle on the shaft bt of the circuit-
The invention consists in the novel details | wheels G? G, whereby said wheels will be g3
45 of improvement that will be more fully here- | turned simultaneously to break the.cireuit
inafter set forth, and then pointed out in the through & 6% Of course this mechanism G2
claims. : G* b b? can be altered as desired. o
Referenceistobe had to the accompanying H is a dial or the like carrying graduations
drawings, forming part of this specification, | 1 2 3 4, &e., to indicate the different boxes B, 10>
50 wherein— and the handle b®will first be placed over any
Figare 1 is an elevation of my improved | number on the dial in order to operate the
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mechanism D in the desired box B. In the | thereby the circuit-breakers d? ¢* the samé
mechanism D,I have shown a semaphore-sig- | distance. The shaft d® also carries a star-
nal D?, which is to be operated in a box B | wheel g? which is adapted to be engaged by 7c
from the central station only when the han- | a pin or lug g* or a projection ¢° carried by

g dle b? is placed over a number on the dial H | the lever K. (See Figs. 2 and 3.) Said star-
corresponding to the box B desired; but an wheel and lug act to preveut the wheel g
audible or flash signal can be used in place | from being turned too far by the pawl g® or
of the semaphore D2, if desired. The sema- | by any momentum said wheel may acquire. 75
phore D? is shown connected with an arma- | On the shaft d?is also a wheel or disk 7,

to ture I of the magnet 1% in the main line  or | that has an annular flange or projection 7i?

a branch z* thereof. One terminal of the | on one side, whereby a hollow space is formed
magnet 12 is connected by a wire 2® with a | on one side of the wheel . (See Figs. 2 and

- contact-strip d, that is adapted to engage a 3.) The pin ¢* passes into said hollow space 8o
circuit-breaker 2 on a shaft d?, journaled in | and is adapted to ride along the inner side

15 the box B. The contact d is normally out of | of the flange h% One part of the flange h* .
engagement with the circuit-breaker d?; but | is cut away, as at 7%, so that the pin g* can
the latter has a projecting part d¢, which will | enter the space h3 to move the armature J*
engage the contact d when the circuit-breaker | farther away from its magnet J than when 83
d?is turned sufficiently far. The projections | the pin g*is on the inner side of the flange

20 d* are so arranged in theseveral boxes Bthat | h%  The pin g*is in the space I* when the
only one projection d* in all the boxes B will | other parts are in their normal position, as
engage its respective contact d at one time; | in Fig. 1. Pins htlimit the movement of the
but there is also on each breaker d? another | lever K. ' 9o
projection df, adapted to engage the breaker The strengih of the current from the bat-

25 d. These projections (5 in all the boxes B.| tery A, which normally works the main line,
are all in the same relative positions with re- | will not be sufficient to_cause the magnet J
lation to the contact d, so that when the han- | to attract its armature J? when the pin.g*is
dle b is turned to, say, 10 all the projections | in the space h3,(the armature then being out 95
d° will engage all the contacts d, whereby all | of the magnetic field,) so that a stronger cur-

30 thesignalsD?can be operated simultaneously. | rent must be used to draw the armature J*to ~

¢ is a contact-strip in circuit in the main | its magnet, and thus movethe pin g*out of the
line #, (or a branch thereof,) which contact ¢ | space A2 This I accomplish as follows: A?
is always in electrical connection with the | is a battery connected with the main line 2— 100
shaft d?, as shown. The shaft d® also carries | say between A and G. The battery A? also -

35 a circnit-breaker ¢, which has a noteh or de- | leads by a wire «® to a contact ¢, preferably
pression €8 about in line with the projection situated in the dial H. <*is another contact

— d* on the circuit-breaker d adjacent to but insulated from the contact
£ is a contact-strip in the main line « (or | 4, which contact ¢ leads by a wire «’ to the 105
a branch thereof) and adapted to engage the main line z. The handle b®catries a circuit-,

4o circuit-breaker €. | closer or contact-strip 4, which is adapted to
J is a magnet in the main line = and con- | close the circuit between 2’ and «® through 7
nected with the contact e. and 2%

The above parts are shown in theirnormal The circuit-wheels G*> G® each have a long 110

positions, and the cireuit is normally closed | break i*in such a position that when the strip

45 through f, €% d? e, and J; but when the shaft | 4% is moved to engage the contacts ¢ 4* the cir-

8 is tarned sufficiently far to cause the pro- | cuit will be broken through b b® and closed

jection d' to engage the contact d the circuit | through 7 % thereby throwing the battery A?
will be broken through-f, ¢, &8, d5, e, and J, | into the main line @, in addition to the bat- 115

and closed through d,d* d°, and ¢, thus throw- | tery ‘A, whereby a current of increased

so ing the magnet I® in the line 2, so that itsar- | strength passes over the line «. This in-

mature I can be operated; but the armature | creased current energizes the magnet J, so as

I is polarized with a pole opposite to the pole | to draw the armature J?, thereby causing the
from whence the current in the line @ nor-| pawl g* to turn the ratchet g and shaft d®one 120

mally flows, so that the armature I will not | tooth or space, at the same time moving the-

55 be actuated until a reverse current is passed | pin ¢* out of the space h® and within the gir-

through the line, as hereinafter specified. cle of the flange h? The space h* is now

The circuit-breakers d? and e* are to be | moved out of line with the pin ¢* and the

actuated from the central office by means of | flange h? brought in line with the pin g% 125
the circuit-breakers G2 G3. The breakers d* | which thereby prevents the armature J? from ’

6o ¢ are moved as follows: To the shaft d®is se- | moving out of the normal magnetic field of

cured a ratchet or toothed wheel g, that is | the magnet J when the circuit isnext broken

adapted to be engaged by a pawl g2 carried | through b 0°% When the handle b® is next
by a lever K, which carries the armature J? | moved farther to the right, the circunit will be 130

of the magnet J. The parts are so adjusted broken through % 4 4%, thus cutting out the

65 that each time the armature J?is attracted | extra Dbattery A?% and restored through b b

by its magnet (through G2 G b b?) the wheel | G® G?, thus restoring the normal current from

g will be turned the space of one tooth, and | A to the line 2. Each time the handle 0® is
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moved over a space 1 2 3, &c., on the dial H
the cireuit will be made and broken through
b b* G* G* g, whereby the shaft d® will be
turned step by step as the handle sweeps over
1 2 3, &e., until the shaft d® makes a. com-
plete revolution as the handle b®* makes a rev-
olution over the dial H.

Suppose now the operator at the central

' office desires to operate the signal D? in one
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of the boxes B—say box 9. The parts in all
the boxes being in their normal positions, the
pins g* will be in their respective spaces h®
in the wheels 2. The operator now turns the
handle %% which first makes contact through
19*7% therebyincreasing the current throu ghz,
as before stated, whereupon the shaft d will
be moved one space. As the handle b® passes
over the spaces 1 2 3, &e., the shafts d° in all
the boxes B will be turned step by step, caus-
ing the magnet I? to be cut into and then out
of theline in the boxes 12 3, &e., consecu-
tively until the handle b® is brought to rest
over 9 on the dial, when the line will be closed
through d d* @3, &e., and broken through f, e2,
¢%,and d*,whereby the signal D2 will be brought
into circuit in the box desired.. As the pro-
Jections d* in the other boxes B do not at this
time engage the contacts 7 they havin g passed
that point, the signals in the other boxes
B will not be in cireuit. When a current is
now sent along the line to attract the arma-
ture I, the signal D? will be operated onlyinthe
desired box. When the handle b%is next re-
turned to zero, the .space 13 on the wheel %
will be brought in line with the pin g%, which
latter will then enter said space, as before
stated, ready to beagain drawn out by an in-
creased current.

If it is desired to actuate the signals D? in
all the boxes B at the same time; the handle
b® will be brought over the space 10 on the
dial, whereby the projections d¢ in all the
boxes B will be in contact with their respect-
ive contacts d to close the circuit in all the
boxes B through the magnets 12

The following is one meaus for sending a
current through the line  to operate the sig-
nal D* Thecurrent passing from the battery

~ A through the line « in the direction of the

50

55

60

65

arrows is preferably a positive current, and
the armature I of the magnet 1% is polarized
with a positive pole, so that it will not be
actuated by the normal positive current pass-
ing through the magnetI2. Iuorder that the
armature I> may be attracted, a negative cur-
rent must be sent through the line z in the
direction of the arrow. To reverse the cur-
rent for said purpose and still permit the
positive current to pass in the direction of
the arrow when the signal D?is not to be
actuated, I insert two contacts 11 and 12
in the line x. 14, 15, 16, and 17 are cir-
cuit - breakers carried by a shaft 18, insu-
lated from each other and from said shaft.

The. strip 11 is adapted to contact the cir-.

cuit -breaker 14, 4s is.also and simultane-
ously therewith, a contact - strip 19, which

leads through the line 'z to the negative pole
of the battery A. The negative pole of
the battery A connects by a wire 20 with &
contact-strip 21, adapted to engage the cir-
cuit-breaker 15.
engaging the cirecnit - breaker 15, eonnects
with the line 2. When thus arranged -the
current passes from the positive pole of the
battery through 11 14 19, through theline x, to
2215 21 20, to the negative pole of the battery.
The positive pole of the battery conneets
with the contact-strip 12, adapted to engage
the circuit- breaker 16 (as is also the strip
23) on the same side of the line as 22; but 12
and 23 are normally out of contact with 16,
The negative pole of the battery also con-

70

Another contact-strip 22, -

75

8o

nects by a wire 24 with a contact-strip 25, .

that is adapted to engage the breaker 17, (but
normally out of contact therewith,) as is also

85

a confact-strip 26, that connects by a wire 27 .

with the line-wire . When now it is desired
to actuate the signal D?, the circuit-breakers
are given a partial turn, which breaks con-
nection between 11 and 19 with 14 and be-
tween 21 and 22 with 15 and makes connec-
tion between 12 and 23 with 16 and between
25 and 26 with 17. The current now passes
from the negativeside of the battery, through

24 2517 26 27 * B G2 b ¢ a4, to the magnet I?,.

[¢]e]

which will immediately attract the positively- . -

polarized armature I, and thus attract the
signal D2
P ddd e x281612to the positive.pole of
the battery. The armature I may be made
to vibrate while the cireuit remains closed in
manner well known, or. the circuit-breakers
14, 15, 16, and 17 may be rotated by hand or
by suitable mechanism to make and break
the circuit continuously. When the line is
to be again used for messages, the cirenit-
breakers 14, 15, 16, and 17 should be turned
back to the position shown in the drawings.

The above-described means for sending a
reverse cuarrent through the line to actuate

The current passes thence through

100

105

110

the signal D?ig substantially the same asthat

deseribed inmyapplication, Serial No. 360,779,
filed August 2, 1890, and need not be here fur-
ther described.
- M is the register at the central office in eir-
cuit with the main line 2, as shown.
The-police-call mechanism E and the fire-
alarm mechanism T in each box B are each
in cireuit with the main line z, bat will only
operate when a normal current from the bag-

tery A is passing over the line. The call or -

signal-sending mechanisms proper E and F
wmay be of suitable coustruction, in the exam-

ple shown K2 F? being the call or signal writ-

ing wheels of said mechanisms, respectively,

I15

I20

123

E* K3 being: contacts to engage the wheels B2 - -

F?, respectively. On the police-call E the
breaks in the wheel. E? are preferably short,
while in the fire-call F the breaks on the
wheel F? are preferably long, for the purpose
hereinafter set forth. o oo
It is designed that only one call from one

mechanism T or F in any box B in the line «

130
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_can be sent in at once; and if more than one
of such mechanisms be pulled atonce or while
a eall is going in each will have-to wait until
the one nearest the register has finished, the
calls being then allowed to pass in consecu-
tively; also, if a call is passing in from E or
T, to prevent the central-office operator from
moving thehandled®tosend a signal, and also,
if the ecentral officeisusing the line, toprevent
a call pagsing alongtheline from E or I until
the central office is through. This I accom-
plish by connecting the mechanisms E Fand
H b3, with anormally-open circuity,as follows:
In each mechanism E and F is a magnet N in
cirenit with the line g, or a branch thereof,
one terminal of said magnet leading to a con-
tact N2, N2 is another contact adapted to en-
gage N2, but normally out of contact there-
with, which contact N°® leads by a wire y to
zeroor ground. When contacts N2 N?engage,
the normally-open ecircuit g will be closed.
In the line or cireuit y is a magnet O, one
terminal of which leads through the battery
0? to ground, while the other terminal leads
to a contact O3, normally in contact with a
cireuit-breaker P. The breaker P has a pro-
jeetion 7, normally in contact with a contaet-
strip P¥in eireuit in the liney. The cireuit-
breaker P is held in the position shown by a
cateh or lever Q engaging a pin j%on the
breaker P. The catch or lever Q also carries
the armature Q?® of the magnet O, so that
when said armature is attracted the breaker
P will be released, which will then be moved
to break the cirenit through j P? by means of
a spring [, connected to an arm B, rigidly con-
nected with the breaker P, which spring
moves the breaker P to cause the projection
j to pass from under the contact P2 The mo-
tion of the arm P or the breaker P is limited
by stop P 1% '

R is a rod shown resting on the arm [*and
adapted to slide in bearings m and to be
raised by the action of the spring l. Therod
R is adapted to prevent the handle b® from
being moved when the ecircuit is closed
through N? N3, and for this purpose I have
shown an arm R? connected with the handle
13—say by being secured to the shaft b,
This arm R? is in such a position that when
the parts are in their normal positions the
rod or stop R will not engage the arm R?; but
when the circuit is closed through N2 N* the
armature Q? will be attracted, thus releasing
the breaker P, whereupon the spring ! will
act to pass the rod R in front of the arm R?,
as shown in dotted lines, and thus prevent
the handle b® from being turned. By theabove
arrangement when 'a call or signal is being
sent from E or I the operator at the central
office is prevented from turning the handle
b3 to send a call or interrupt the call from
E or F.

To prevent more than one call or signal
from any mechanism E or Fin any one or
more boxes I3 to pass over the line x at one

time and to hold back any call orsignal whose.

mechanism may be started simultaneously
with another or while another is passing over
the line, the following mechanism is used in

connection with the normally-open circuit y:

The armature n of each magnet N is carried

by a lever n?, which has a projection or arm )

n3, which is adapted to hold in check the es-
capement ntof the call or signal-writing meeh-
anism E and F—say by coming against an arm
#%, connected with n!, as shown. The end
of the lever or cateh o is adapted to pass in
front of the lever n? when the armature n is
attracted by the magnet N. The lever o is
also engaged by an arm p, connected with the
handle g of the call mechanism E and F.

The above parts are constructed and oper-.

ate substantially similarly to the correspond-
ing parts shown in my application, Serial No.
360,779, before mentioned, where a more de-
tailed description is given. ‘

The arm p is adapted to engage the contact
N2 and to close the circuit between N? and
N3. When this is done the armature n will
be attracted, which will raise arm »* and re-
lease the escapement n* to permit a message
to besentalong theline . When the cireuit
is thus closed, the armature O will attract its
armature O% whereupon the cireuit‘breaker
P will beé moved by its spring land break the
line through j P% while the rod R will be

70

75

8o

9o

95

moved to prevent the handle b? from being

turned. The callor signal will be received by
the register M or otherwise. If more than
one mechanism E or F be pulled at the same
time, the armature n in the one nearest the
register will be attracted and the line -y
broken, while all the other pulled mechanisms
will be held back until said call or signalis re-
corded and the eircuit in 4 restored through
P, when the armature n in the next nearest
mechanism will be attracted to permit that
mechanism to operate, and so on through all
the pulled boxes. If a mechanism E or F be
pulled while a call is passing from another
mechanism, said first-mentioned mechanism
will not operate to send the call until the
other is through, as the line y is then broken
through P, and thus is not restored till after
the signal is recorded; but as soon as P is re-
stored the call from said pulled box will be
recorded.

100

10§

I10

115

Tt will be seen that only one main line ¥ is '

used for all the boxes B, each mechanism E
and F having a line g’ to zero or ground,
whereby the circuit can be closed through
N? N3,

1t is preferred that the circuit be closed
through P automatically after the signal is re-
corded in M, and this may be accomplished
as follows: S is a magnet whose armature S?
is carried by the arm 2

120

12§

The terminals of -

said magnet lead by wires 83 8* to binding- .

posts 7 7?2 on the register M, a suitable battery
A3being in thecircuit. One of the posts—say
r*—leads by a wire 7° to an insulated contact-
strip 74, that is adapted to be engaged by a con-
tact-strip L' (see Figs. 4and 5) after the call or

130
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signal has been recorded and then to close the
circuit through S. The contact T carries a
lug s, that works into a worm s%, driven by the
gearing of the recorder, the tendeney of the
worm s* being to move the contact T against
the tension of the spring 3 to cause contact
between T and r; but while the signal is be-
ing recorded the magnet U of the register

lifts the contact T intermittently out of the-
worm s* by means of the armature U2and le--

ver U? whereupon, in connection with the
spring s% the contact T is prevented from
engaging contact +*; but after the signal is

‘recorded the armature U no longer lifts the

contaet T, whereupon the worm s? will move
the contact T to engage the contact 74 which
closes the cireuit through magnet S, thereby

drawing down the arm restoring the cir-
4 through P, and releasing the handle’

cuit in
U’. The call-writing wheel E? has short
breaks, while the wheel F? has long breaks.
This is for the purpose of causing the bell V
to be rung only when a fire-alarm is sent from
F. The magnet V2.of the bell V is in circuit
in the main line « and its armature V® or
thearmature-support is normally held against
the magnet V2 by the closed circuit through
2.. One terminal of the bell mechanism V
leads to a contact #, that is adapted to be
engaged by the armature V3 or ity support.
Said armature or its support forms part of
the circuit of the bell V, as shown. The
other terminal of the bell mechanism V leads
by a wire  to a battery A% The spring u
for the armature V*is of such a weak tension
that when short breaks pass through the mag*
net V2 from the writing-wheel E2 the spring
2 will not have strength to draw the arma.

-ture V? away from its magnet V2, and there-

40

45

50

60
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fore the circuit will not be closed through V3
%%, and therefore the bell V will not be rung
by the current from E?;but when long breaks
from the wheel F? of the fire-alarm pass over
the line 2 the spring w will have sufficient
time to draw the armature 2% and thus close
the cirenit through V3 £, whereupon the bell
V will be sounded to notify the attendant
that a fire-alarm is being received by the reg-
ister or recorder M. ~
When the operator at the central office is
sending a signal to D, no eall or signal can

‘be sent from E or F. ' This is effected by the

central office breaking the line 7, which is

done as follows: The line ¥ leads to the dial

H and is connected to the contact strips or
plates w w? which are insulated from-each
other, as shown. When the handle b%is at

zero or in the normal position, the strip 48 will

contact w and w? and thus the line 4 wiil be
closed through 1 %* w2 If now the operator
turns the handle b3, the circuit will be broken
through v at w w? ¢ as 4 then disconnects

from w 1% and if any mechanism E or F

should be pulled’ while the line v is broken
at w w?the call will be held back, as the mag-

‘net N- (not then being energized) eannot at-

tract its armature n, and therefore the es-

capement nf will not be released to permit
the call to pass from E or F. Assoon as the
handle b® is next returned to zero the circuit
y will be again closed through w 4 2 The
magnet N in any mechanism E or F that may
have been-pulled (and the nearest one to the
central office that was ‘pulled, if more than
one was pulled) will immediately become en-
ergized, which will release said mechanism E

70

75

or I to send the call or message, while the -

cireuit ¢ will then immediately be broken at
P, thus moving up rod R to prevent the
handle ® from being turned until after the
message is recorded in M, whereupon the cir-
cuit will be restered through P, as the mag-
net S then draws down 2 and R, releasing
the handle 03, :

7 is a catch to hold the semaphore-arm D?
after the magnet I? actuates it. A bin or the
like Z? carried by the door of the box B, (not
shown,) will release the arm D? from the catch
Z when the door is opened.- :

Having now deseribed my invention, what
I claim is—

1. A signaling system comprising a nor-

.1nally-closed main line, a series of transmit-

ters in said line, a signal-sending mechanism
in said line located at the central office, a nor-

‘mally-open ground-cireuit g, conneeting with

said transmitters, and circuit-breakers con-
necting the line y with said signal-sending
mechanism, so that when said signal-sending
mechanism is actuated the line y will be
broken by it, substantially as described.

2. A normally-closed main line; a series of

-transmitters in said line, signal-sending mech-

anism also in said line and located at the cen-
tral office, a handle, as b3, for said signal-send-
ing mechanism, and a separate normally-open
ground-line 7, connecting said transmitters,
said handle 0 carrying a contact to make
and break the line ¥ when said signal-send-
ing mechanism is actuated, substantially as
desceribed. .
3. A normally-closed main line, a series of
transmittersin said line, signal-sending mech-
anism also in said line and located at the cen-
tral office, a handle, as D3, for saidsignal-send-
ing mechanism, a separate normally - open
ground-line y, connecting said transmitters,
terminals w 2? in said line y and insulated
from each other, and contact %% on the handle
0% for making contact from w to ® to close
the line y at that point, whereby when said
signal-sending mechanism is actuated the line
y will be broken, substantially as described.
4. Asignaling system comprising a normal-
ly-closed main line, a signal-sending mechan-

ism in said line located at the cenfral office,

a series of transmitters also in said line, a
normally-open ground-circuit connecting said
transmitters, and mechanismin said open ¢ir-
enit to prevent thesignal-sending mechanism
in the main line from being operated when a
transmitter is using the main line, substan-
tially as described. :

5. A normally-closed main line,a signal-
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sending mechanism, as G, in said line and an
arm or the like R? connected therewith,a se-
ries of transmitters in said main line, a nor-
mally-open ground -line y, connecting said
transmitters, a magnet, as O, in the line ¥,
and intermediate mechanism actuated by said
magnet to engage the arm R?* when the cireuit
is closed through 7 to prevent the signal-
sending mechanism in the main line from be-
ing actuated when the transmitters are being
used, substantially as described.

6. A normally-closed main line, a signal-
sending mechanism, as G, in said line and an
arm or the like R? connected therewith, a se-
ries of transmitters in said main line, a nor-
mally-open greund-line vy, connecting with
said transmitters, a magnet O in said line y,
a rod R to engage the arm R? an arm [* to
actuate the rod R, a cateh, as Q, to hold the
arm [? in the normal position, the magnet O,
actuating said cateh, and a spring to move
the arm [* when it is released by the magnet
0, substantially as described.

7. In a signaling system,a normally-closed
main line, asignal-sending mechanismin said
line located at the central office, a series of
transmitters also in said line, a normally-
open ground-circuit y, connecting said trans-
mitters, cireuit-breaking mechanism connect-
ing theliney with said signal-sending mechan-

ism to brealk said line v when thesignal-send--
ing mechanism is actuated, and mechanism in

said open cireuit to prevent the signal-send-
ing mechanism from being operated when a
transmitter is using the main line, substan-
tially as described.

8. In a signaling system,a normally-closed
main line, & series of transmitters in said
main line, and a signal-receiving mechanism,
as M, also in said main line, a normally-open
ground-cireuit y, connecting with said trans-
mitters, a circuil-breaking mechanism, as O
P, in said line v, and a maguet connected
with said signal-receiving mechanism for re-
storing the circuit in y automatically after
the signal is recorded, substantially as de-
seribed. o

9. In a signaling mechanism, a normally-
closed main line, a signal-sending mechanism
in said line, a’ series of transmitters in said
main line, and a signal-recording mechanism
alsoin said mainline, anormally-open ground-
circuii ¥, connecting with said transmitters,
circuit-breaking mechanism, as O P, in said
line 7, a magnet, as S, connected with the
signal-recording mechanism for restoring the
cireuit in y after the signal is recorded, and

_ mechanism in said line y to prevent the sig-

6o

nal-sending mechanismin the main line from
being operated when a transmitter is being
used, substantially as described.

10. Ina signaling system, a normally-closed

" main line, a signal-sending mechanism in said

65

line, & series of transmittersinsaid main line,
and asignal-recording mechanism also in said
main line, a normally-open ground-circuit 7,
connecting with said transmitters, circuit-

461,464

breaking mechanism connecting said line y

with said signal-sending mechanism to break

said line y when the signal-sending mechan-
ism is actuated, cireuit-breaking mechanism,
as O P, in said line 7, a magnet, as S, con-
nected with the signal-recording mechanism
for restoring the circuit in y after the signal
is recorded, and mechanism in said line y
to prevent the signal-sending mechanism in
the main line from being operated when a
transmitter is being used, substantially as
described.

11. A normally-closed main line, a series of
transmitters in said main line, a signal-re-
ceiving mechanism, as M, also in said line, a
normally-open ground-circuit y, connecting
with said transmitters, a magnet O in said
circuit 7, contacts O® P? circuit-breaker P,
projection j thereon, catch Q, armature Q7

7¢

75

8o

8s

arm 2 to actuate P,spring [, armature $?, mag- -

netSin circuit with M, and mechanism in M to
close the circuit through magnet S after the
signal has been received in M, substantially
as deseribed. = - R

12. A normally-closed main line, cireuit-
breakers G b in said line, a handle, as b for
said breakers, and an arm or the like R% a
series of transmitters in said line, a signal-
recording mechanism M in said line, a nor-
mally-open. ground-cireuit y, connecting with
said transmitters, terminals w w? in said cir-

‘cuit, contact ¢ on the handle ® to close and

break the eireunit in y through w w? magnet
0, contacts O3 P2, circuit-breaker P, having
projection j, catch Q, armature Q°, arm Bz,
spring /, rod R, magnet S, armature 5% -a line-
cireuit connecting the magnet S with the
mechanism M, and mechanism in M to close
the circuit through magnet S after the signal
is recorded in M, substantially as deseribed.

13. Ina signaling system, a normally-closed

main line, a transmitter whose call-writing:

wheel has short breaks, another transmitter
whose call-writing wheel has long breaks, a
normally-open ground-circuit y for coutrol-

ling said transmitters, a magnet, as V2 in

said main line, a bell, as V, in a separate cir-
cuit, the armature of the magnet V? being
included in the circuit of the beéll V, and the
armature-spring 1, of such a weak tension as
to actuate said armature when long breaks
pass through the magnet V?, but to not actu-
ate said armature when short breaks pass
through the magnet V? substantially as de-
geribed. ; :

14. A normally-closed main line, a trans-

mitter whose call-writing wheel has short.

breaks, a transmitter whose call-writing wheel
has long breaks, a normally-open ground-cir-
cuit y for controlling said transmitters, a mag-
net V2 in said main line, a bell mechanism V
in a separate circuit, a terminal £*in said cir-
cuit, the armature V? for the magnet VZ,
adapted to close the circuit in V through the
terminal #, and the armature-spring u, of
such a weak tension as to actnate said arma-
ture when long breaks pass through the mag-
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net V2, but to not actuate said armature when
short breaks pass through the magnet V2
substantially as deseribed."

15. In a signaling system, a normally-
closed main line containing a battery, a cir-
cuit-breaker, as G b, in said line, a magnet J
in the line, the armature J2 for said magnet
being normally out of the magnetic field of
said magnet, a normally-open short circuit,
as &’ 2% containing a battery, as A? and ex-
tending from one part of the main line to an-
other between the main battery and the mag-
net J, a contact-maker connected with the
circuit-breaker G b for automatically closing
the eircuit through 2’ & to throw the battery
A%into the main line to increase the mag-
netic field in magnet J,s0 as to attractits ar-
mature, substantially as deseribed.

16. A normally-closed main line, cirenit-
breakers, as G b, in said line, a handle, as 53,
for said breakers, contact 3
magnet J in said line, the armature J? for
said magnet being normally out of the mag-
netic field of said magnet, a line 2/ 23 looped
in the main line bétween its battery and mag-
net J, terminals 4 4% in the line 2’ %2 and in-
sulated from each other, a battery, as A2 in
the line &’ 2%, the contact 4 being adapted to
engage 7 and ® to close the circuit in a,
while the cirenit is broken through' G b to
throw the battery A?into the main line toin-
crease the magnetic field in magnet J, so as
to attract its armature, and means, substan-
tially as described, for holding said armature
within the normal maguetic field of J after the
circuit through a’ 3 is broken, substantially
as described.

17. A normally-closed main line and asig-

nal-sending mechanism located at the central
office, combined with a magnet J, whose ar-
mature J? is normally out of the magnetic

field, lever K, carrying said armature, and

pinorprojection ¢, carried by said lever,and
with a wheel having a hollow or depression
on one side to receive the pin g* to hold the

~armature within the magnetic field of J, and

also having a space, as %%, to receive the pin
g*to hold the armature out of the magnetic
field of the magnet J, substantially as de-
seribed. L

18. Magnet J, armatuare J2 lever K, projec-
tion or pin ¢, carried bysaid lever,wheel 2,and
flange h?on said wheel, against theinner side
of which the pin ¢g* can run to hold the ar-
mature J* within the magnetic field of J,said
flange having a space 1 to receive the pin ¢*
when the armature J? is out of the magnetic
field of J, combined with the shaft d5, carry-
ing the wheel. h, toothed wheel g, and pawl
g* on the lever K, substantially as described.

19. Magnet J, armature J2, lever K, pin ¢4,

on said handle, a |

carried tlie'reby, and pawl g% combined with
the shaft d?, wheel &, having rim /%, and open-
ing 7% in said rim, toothed wheel g, and star-

wheel ¢° against which said pin g*isadapted.

to abut, whereby as the magnet J attractsits
armature the shaft d® will be turned step by

step and overrotation prevented by the pin-

g* engaging ‘the star-wheel ¢, Substantially
as described. »

20. Amainline containing a magnet J,shaft
d% and intermediate mechanism between mag-
-net J and said shaft for turning said shaft,
circuit-breakers d? ¢? on said shaft, contacts
d f for said breakers, respectively, a contact
¢, leading from the magnet J to the shaft %,
the contact d? leading to one terminal of a
magnet I?, whose other terminal leads to the
main line, the contact f leading to the main
line, whereby when e? and f are in contactthe
magnet I® will be out of circuit, but when d
and d? contact the magnet I? will be in cir-
cuit in the main line, substantially as de-
scribed. '

21. A main line, a series of magnets J and

I?in said line, a series of shafts d?, a cirenit-
breaker d® on each shaft % each circuit-
breaker having a projection or cirenit-closer

dS, arranged in the same relative position, and:
2 t=1 a7

a projection or circuit-closer @4, arranged in
different relative positions, contact d,leading
to a terminalof the magnet 12, circuit-breaker
¢* on the shaft d3, contact f to.engage the
same, and contact ¢, leading from the magnet
J to the shaft d?, substantially as described.

22. A main line containing circuit-break-

‘ers G b, magnets J and 1, shaft ds, carrying
circuit-breakers e® 2, contact e, leading from
the shaft d° to the magnet J, contact f, lead-

‘ing from the main line to cirenit-hreaker
&, contact d, leading from breaker d? to the
magnet 1%, and a step-by - step mechanism,
substantially as deseribed, for turning the
shaft d® to cause ¢? and £ and d and d? to con-
tact each other, respectively, but alternately,
substantially as described.

23. A normally-closed main line, a, magnet
I}, having a polarized armature and a sema-
phore connected thereto, and a cateh, as Z,
for holding said semaphore after the current
leaves the magnet, combined with.a door, a
connection on the doorforreleasing the catch
when the door openstorelease the semaphore,
and with a current-reverser in said line for
actuating said semaphore when a reverse
current passes through the main line, sub-
stantially as deseribed.

FRANK B. WOOD.
Witnesses:
THEO. W. BAYARD,
T. F. BOURNE.
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