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To all, whom, it may concert: 
Beit known that I, ISAIAH. H. FARNHAM, re 

siding at Wellesley, in the county of Norfolk 
and State of Massachusetts, have invented 
certain Improvements in Auxiliary Tele 
phone-Signals, of which the following is a 
Specification. 
The invention I am about to describe is de 

signed for use in connection with telephone 
Central station switchboards, and has in fact 
been already found useful in such association 
for purposes to be hereinafter stated. 

In the construction of certain desirable 
forms of switchboard, especially large ones of 
the multiple type, the major portion of the 
face of the board is occupied by the springjack 
apertures or plug sockets, it being desirable 
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that as great a number of such sockets as pos 
sible shall be placed within reach of the op 
eratOS, w 

In switchboards of recent design, the act of 
inserting the plug connector in its socket is 
by suitable arrangements enabled to close a 
local circuit whereby the call annunciator 
having displayed its signal is automatically 
restored to its potential condition, or in other 
words is reset without any special act of the 
operator. When self-setting annunciators 
are thus employed, it is evident that it is no 
longer necessary that the call annunciators 
shall be within easy reach of the operator, 
and as switchboards are now preferably con 
structed, the annunciators are placed in an 
elevated position above the plug sockets, thus 
allowing a greater space Within which plug 
sockets may be disposed than has heretofore 
been feasible; and as a consequence enabling 
a greater number of sockets than hitherto 
had been possible to be massed within reach 
of the operator; but the call annunciators so 
elevated, are in a position Somewhat above 
the operator's natural or normal plane of vis 
ion, and together with the circumstance that 
the annunciators used on modern switch 
boards such as that which has become known 
as the “branch terminal switchboard,” make 
no sound when they operate to indicate the 
call signal, occasions a liability on the part 
of the operator to overlook and disregard the 
incoming substation calls as the annuncia 
tors fall and causes delay in responding to 

such call signals; or else necessitates pain 
fully close observation by the operator in an 
uncomfortable and constrained position. 
My invention has for its object to obviate 

this fault without changing the otherwise ad 
vantageous position of the annunciator drops; 
and to enable such annunciators as have given 
their callsignal to notify the operator of such 
fact if they are not answered promptly, so 
that the fixed attention of the operator shall 
no longer be essential. 

In pursuance of this object my invention 
comprises the association with the telephone 
switchboard and its concomitant call annun 
ciators of means actuated by the operation of 
the said annunciators for notifying the opera 
tor when any call remains unanswered, or has 
not received prompt attention; and for repeat 
ing such notification at suitable intervals un 
til the said call is duly responded to, and un 
til the annunciator giving such call has been 
reset. 

It also consists in combining with a sys 
tem of call receiving annunciators, an inter- 75 
mittent auxiliary audible or visible signal, 
and an electrical circuit containing the latter 
and operated by the former. In combining a 
telephone switchboard and its associated call 
annunciators with an auxiliary audible or 8o 
visible signal common to a number of such ans 
nunciators, a local signaling circuit normally 
discontinuous at one point and periodically 
broken and closed at another, containing the 
said auxiliary signal and circuit closers there 
for controlling the said normally open point, 
actuated by the callannunciators respectively, 
whereby the said auxiliary signal is caused 
to become intermittently operative, and to 
direct attention to any call signal received 92 
by means of the said call annunciators which 
is not promptly answered; also in certain 
other specific combinations hereinafter more 
fully described, and more definitely indicated 
in the several claims hereof. . . . . 

I arrange an auxiliary audible or visible 
signal device such as a sounder, “ticker,” or 
glow lamp, in connection with a battery or 
other generator, having in circuit an intermit. , 
tent contact attached to a pendulum or like 
vibratory device which closes the circuit at 
every oscillation, and I connect this appa 
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ratus with the annunciator drops in such a 
manner that the circuit through the said sig 
nal device is normally open or discontinuous, 
but will be closed upon the falling of an an 
nunciator shutter or other operation of an 
annunciator, through and by means of the 
usual local or “night alarm’ contacts, or cir 
cuit closing points. A separate sounder is 
preferably provided for the annunciators of 
each group, the several groups being assigned 
each to a separate operator, and all the sound 
ers may receive current from a common 
Source, used in association with a single pend 
ulum, or other suitable form of circuit in 
terrupter. 

I prefer the audible signal, as by its em 
ployment a clear sharp signal is produced, oc 
curring at intervals of sufficient frequency 
to certainly attract the operators’ attention, 
and yet not so often as to be confusing. It is 
better than ordinary forms of visible indica 
tor as it does not necessitate the fixed gaze 
of the operator upon the point where the sig 
nal is placed. The operator on the contrary 
is free to change her line of vision from one 
part of the switchboard to another, in the man 
ner which naturally occurs in making con 
nections; and at the same time she is always 
in readiness to be notified in case an annun 
ciator operates. The auxiliary signal whether 
audible or visible may be operated directly 
by the interrupting circuit changer, or through 
the intermediation of a relay which as here 
inafter mentioned is generally preferable. 

Referring to the drawings which accom 
pany and illustrate this specification:-Fig 
ures 1 and 2 show respectively, front and 
side elevations of the form of sounder pre 
ferred for the auxiliary audible signal de 
vice; and Fig. 3 is a detail thereof showing 
the attachment and indicating the mode of 
operation of its armature. Fig. 4 is a dia 
gram of the local auxiliary circuit through 
the sounder of one group of annunciators, 
and is illustrative of the method of actuating 
the auxiliary signal by the operation of the 
call annunciator. Fig. 5 is a diagram of the 
arrangement complete including the pendu 
lum interrupter; and Fig. 6 shows one way 
of operating the said pendulum. 
The sounder which I have found well 

adapted for use with my invention if an audi 
ble signal be employed, is as previously stated 
shown in Figs. 1, 2, and 3, of the drawings. 
As a complete appliance the sounder is in 

dicated by S and has two spools or helices s, 
having cores c, to which are screwed or other 
wise secured supporting pins d which project 
through holes drilled in the armature a, and 
are provided with enlarged heads don which 
(while the electro-magnet remains unexcited) 
the said armature rests within the field of 
force of the magnet. The armature is thus 
held in front of the magnet poles and has no 
retracting or adjusting spring, being retained 
in its normal position or retracted thereto by 
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are of course, made of non-magnetic metal, 
and are tapered as shown in Fig. 3 at d, in 
such manner as to absolutely prevent friction 
on the upward movement of the armature; 
and the entire appliance is small and com 
pact and designed to be placed either on the 
rear or front of one of the blank switchboard 
panels in front of the operator. 
The Sounders are so placed, and the sound 

they give is so modulated, that the operators 
of each section hear or notice the sound pro 
duced by that appliance only which is as 
signed to their own section. 
In Fig. 4. A represents the call annuncia 

tors of a group, connected respectively with 
telephone circuits L. S is the auxiliary sig 
naling sounder; Z, a switch, normally placed 
on the contact 2 B, a night alarm bell which 
may be made operative on the reception of a 
signal by any of the annunciators of a group 
by turning the switch Z, from the position 2, 
and R is a relay in a circuit H in which may 
be a source of current and a periodic inter 
rupter, the said relay controlling the auxil 
iary signal circuit through the sounder S. 
The auxiliary signal circuit 20, may be traced 
from the generator G by conductor 4 to the 
armature r of relay R, front contact stop ', 
conductor 5, conductor 8, junctions i and 
branches 12 to the circuit closers f (one for 
each call annunciator) which each consists of 
normally separated contacts adapted to be 
united on the reception of a call signal by 
the said annunciators respectively, as mani 
fested by the release of the armature a” and 
the consequent display of the shutter signal 
e. These circuit closers may each consist as 
shown of a fixed contact point 3, and an in 
sulated spring contact 2. As drawn, the 4 
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branch conductors 12 are attached to the 
spring member of the circuit closers f. The 
fixed members 3 of such circuit closers con 
nect by other branch conductors 13 and junc 
tions i° with conductor 6, which continues 
the circuit to the auxiliary signal S, and from 
thence by way of conductor 7 to junction is 
switch Z, point 2, branch Z, and conductor 9 
to the generator. The circuit closers for the 
several annunciators of a group are thus 
placed in normally discontinuous parallel 
branches of the auxiliary signaling circuit, so 
that they all have the like function of clos 
ing the said circuit. 
The alarm bell B is ordinarily switched out 

of circuit as shown. It is for the purpose of 
giving an alarm in case of a call in the night 
when there are but few wires on duty. It is 
arranged in connection with the local circuit 
in such manner that when switched in by 
turning the switch Z, it will be operated when 
ever any of the annunciators displays its 
signal. 

It is evident from what has been stated that 
the auxiliary circuit 20 is normally discon 
tinuous, being broken at all of the annun 
ciator circuits connected there with; and is 

the force of gravity. The supporting pins likewise periodically interrupted or inter 
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for both relay and auxiliary signals. 
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mitted by the relay at r, this last being con 
trolled by a pendulum or other periodic cir 
cuit controlling device. The periodic inter 
ruptions have of course no effect upon the 
circuit 20, or upon the sounder S contained 
therein, as long as none of the annunciators 
A operate, or if after they indicate a call, 
Such call is promptly answered, and the shut 
ter is thereby promptly restored; but if such 
a call should remain unobserved or be neg 
lected for but a brief space of time, the aux 
iliary circuit being thus closed between the 
points 2 and 3, the sounder S will be enabled 
to respond to the periodic action of the relay, 
or of the pendulum direct as the case may 
be, and will by the corresponding motions of 
its armature produce a series of soft rhyth 
mical ticks, continuing to repeat the same 
with every beat of the pendulum or master 
circuit interrupter, until the call is answered, 
and the annunciator reset. 

In the more complete development of the 
apparatus indicated in Fig. 5, the arrange 
ment of the auxiliary circuit conductors is 
slightly modified although the effect is the 
Same; the same generator being however used 

This 
diagram illustrates the application of the in 
Vention to One central station, showing for 
clearness but two switchboard sections or op 
erators’ tables EE, in which the annuncia 
tors A are indicated by circles. The pendu 
lum P is kept swinging at all times, either by 
means of a clock movementin a manner well 
understood, or through the aid of electro 
magnets, and periodically makes and breaks 
the contact 23 between the mercury cup m, 
and the dipping point m. Each time the 
point in dips in the mercury the circuit Hof 
the generator G is established through the 
relay R, and each time the said point breaks 
such contact, the said circuit is disestab 
lished. Hence for each swing of the pendu 
luin, the relay armature r is once attracted 
and retracted, making and breaking the con 
tact with its front stop r", which operation 
produces periodic interruptions and comple 
tions of the auxiliary signaling circuit 20. 
The relay circuit is traceable from one pole 
to the other of the generator G, as follows: 
conductor 4, relay R, conductor 14, mercury 
cup m, dipping point m, pendulum rod p, 
conductor 13, resistance I, conductor 10, and 
conductor q. 
The resistance coil I is used for the pur 

pose of reducing the amount of current in 
the relay circuit, for since in this instance 
the auxiliary signals are operated by the 
same battery, it is desirable that as little cur 
rent as possible be used to work the relay. 
Experience has shown that generally it is 

preferable in practice to operate the signals 
by means of the relay, although it is evident 
that if in any individual case it becomes de 
sirable to dispense with the relay R and cir 
cuit H, this can be done by placing the initial 
interrupter 23 operated by the pendulum or 

ing. 

otherwise, directly in the signaling circuit 20. 
I will now trace the said signaling circuit. 
As shown, starting from the right hand end 
of the generator G, it follows wire 4, to relay 
contact r*. This contact being supposed to 
be closed, it passes to amature r, wire 6, 
wires 7 to the auxiliary signals S and S 
(shown in the present instance as the oper 
lator's receiving telephone), and a glow lamp, 
either of which may be so substituted for the 
sounder S (which however I prefer) thence to 
the local normally open drop circuit closers 
of the several annunciators, as shown in Fig. 
4, and one of these circuit closers being 
closed, it passes to wire 12, thence to wire 8, 
junctioni, and wire 5 to a second junction 
pointi, where two paths present themselves, 
one through the night bell B, and the other 
through the switch Z. The switch however 
being on point 2 we may disregard the bell 
which is thereby cut out, and the signaling 
circuit continues through the switch and by 
wire to the left hand generator pole where it 
is completed. 
In Fig. 6 is illustrated a mode of electro 

magnetically actuating the pendulum, and 
its interrupting device. The pendulum P is 
suspended at c, and its rod p is forked at its 
upper end as shown at p and p. Attached 
to the pendulum at a point just above the 
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point of suspension is an arm V provided at . 
its upper extremity with a weight W. This 
arm is not firmly fastened to the pendulum 
rod, but is held by the screw v in such a man 
ner as to move rather sluggishly on its bear 

Two armatures rare mounted on the 
rod in a position facing two electro-magnets 
M and M. The operation of this device is 
as follows: As the pendulum swings the posi 
tion of arm W is changed, so that it rests first 
on one arm of the fork and then on the other, 
remaining in a fixed position after each 
change until the oscillation of the pendulum 
brings the weight out of center. Contact 
points 15 are provided on the arms of the fork 
where they meet the movable arm V as it 
changes from one side to the other. These 
points, as well as the arm W are electrically 
insulated from the pendulum rod, and wires, 
31 and 33 are attached to them which form a 
part of the circuit through the magnet coils; 
there being a complementary contact. 16 car 
ried by the arm V which engages with the 
points 15 respectively. It is evident that 
when the pendulum swings to the left, the 
contact 16 will rest on the right hand contact 
15, thus closing the circuit through magnet 
M by way of point 15, wire 31, magnet M, wire 
32 point ac, wire 35, battery G°, wire 30, arm 
V, and its contact point 16. The magnet M 
being thereby excited acts upon its armature, 
r, and gives the pendulum a return impulse. 
The return movement of the pendulum 
changes the position of the arm to its other 
contact which excites in turn the left hand 
magnet at the proper moment, through the 
conductors 30, 35,34 and 33 and draws the 

Od 

IO5 

O 

II.5 

I2O. 

I 25 

  



O 

2 d 

A. 

pendulum again to the left. It is thus kept 
in Oscillation as long as current is supplied 
by the generator G. The wires 13 and 14 
connect with the dipping point n° and mer 
cury cup m for opening and closing the cir 
cuit through the relay or sounders. It must 
be understood that this electrically operated 
pendulum though a convenient adjunct to the 
signaling system, is not essential thereto. It 
is not necessary to have a pendulum of any 
kind, since it is obvious that a rotating com 
mutator or circuit changer may be employed 
instead to produce the periodical opening and 
closing of the sounder circuits. 
Having thus fully described my invention, 

its mode of operation and purposes, I claim 
1. The combination of an annunciator in a 

main circuit; a circuit closer actuated by the 
Operation of said annunciator; an auxiliary 
signaling circuit including the said circuit 

- closer, and arranged to be closed by the op 
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eration thereof; a periodic interrupter for the 
Said auxiliary circuit, making and breaking 
the continuity thereof at intervals independ 
ent of the said circuit closer; and an auxil 
iary signal device included in the said auxil 
iary circuit and organized to respond to the 
concurrent action of the said interrupter and 
the said circuit closer on the said auxiliary 
circuit, and to give intermittent signals at 
suitable successive periods. 

2. The combination of a series of line an 
nunciators; a series of circuit closers for the 
Said annunciators adapted to be actuated by 
the operation thereof; an auxiliary circuit in 
which the said circuit closers are arranged in 
parallel so that the operation of either of 
them will close it; an automatic periodic in 
terrupter for the said auxiliary circuit, mak 
ing and breaking the continuity thereof in 
dependent of said circuit closers; and an aux 
iliary audible signaling device common to 
the said series of annunciators arranged in 
the said auxiliary circuit and made operative 
by the concurrent action of the said inter 
rupter and any one of the circuit closers, sub 
stantially as described. . 

3. The combination with a telephone switch 
board, and call annunciators connected with 
the substation circuits centering at such 
switchboard; of a single auxiliary signal de 
vice located at such switchboard and placed 
in an independent circuit; circuit closers for 
the said circuit, one controlled by each an 
nunciator; and a periodic interrupter for said 
circuit, adapted to periodically close and open 
the same, whereby the said auxiliary signal 
device may be operated on the reception of a 
call by any annunciator, and may repeat its 
signal at periodic intervals until the said call 
is answered; substantially as specified. 

4. The combination of a system or series of 
call receiving telephone circuit annunciators; 
with an auxiliary electrical circuit; a periodic 
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interrupter therefor; a series of circuit clos 
ers therefor, one for each annunciator, and 
each actuated by the operation of its asso 
ciated annunciator to close its circuit; and 
an auxiliary signal device included in said 
auxiliary circuit, and requiring for its oper 
ation the concurrent action of the said peri 
odic interrupter and some one of the circuit 
closers. 

5. In a telephone system a switchboard or 
table, and a group of call annunciators asso 
ciated there with; combined with an auxiliary 
audible or visible signal common to a number 
of such annunciators; a local signaling cir 
cuit normally discontinuous at one point, and 
periodically broken and closed at another 
containing the said auxiliary signal; and cir 
cuit closers therefor controlling the said nor 
mally open point, actuated by the call an 
nunciators respectively whereby the said aux 
iliary signal is caused to become intermit 
tently operative and to direct attention to a 
call signal received by any of the said annun 
ciators and remaining unanswered, substan 
tially as described. 

6. An apparatus for reporting or indicating 
the unobserved operation of a telephone call 
annunciator, comprising an auxiliary signal 
ing circuit normally open; a series of circuit 
closers therefor, each associated with a sepa 
rate annunciator and actuated by the opera 
tion thereof to close said circuit; a sounder 
included in said circuit; and a periodic in 
terrupting device for said circuit, breaking 
and closing the same at regular intervals, 
whereby the said sounder is caused to pro 
duce a regular succession of sounds when an 
incoming call is neglected, substantially as 
specified. 

7. An apparatus for reporting or indicating 
the unobserved operation of a telephone call 
annunciator comprising an auxiliary nor 
mally discontinuous signaling circuit; a 
sounder included in such circuit; a series of 
circuit closers for the said circuit each asso 
ciated with a separate call annunciator and 
actuated by the operation thereof to close the 
said circuit; a relay having its operative con 
tacts included in the said auxiliary signaling 
circuit, and its helices in an independent cir 
cuit; and a periodic interrupter in said inde 
pendent circuit acting through said relay to 
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make and break the said auxiliary signaling 
circuit at regular intervals, substantially as 
and for the purposes specified. 

In testimony whereof I have signed my 
name to this specification, in the presence of 
two subscribing witnesses, this 20th day of 
February, 1894. 

ISAIAH. H. FARNHAM. 
Witnesses: 

GEO. WILLIS PIERCE, 
FRANK C. LOCKWOOD. 

  


