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UNITED STATES PATENT 0FFICE8 

DAVID S. HULFISH, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE AMERICAN 
BELL TELEPHONE COMPANY, OF BOSTON, MASSACHUS_ETTS. 

TELEPHONE SERVICE-METER AND CIRCUIT. 

SPECIFICATION forming part of Letters Patent No. 669,900, dated March 12, 1901. 

Application filed December 18, 1900, ilerial No, 40,271, <No model.) 

To cdl whmn it 111,ay concern: and are adapted to become operative when 
Be it known that I, DA vrn S. HULFISH, re- the .telephone at the called-for station is re­

siding at Chicago, in the county of Cook and moved from its hook-switch, which when Urns 
State of Illinois, have invented certain Im- released automatically closes the organized 55 

5 provements in Telephone Service-Meters and circuit at that, point. The battery in corn­
Circuits, of which the following is a specifica- mon battfn•y or relay circuits is in a bridge 
tion. between the conduct,ors of the cord-circuits, 

In the development of the telephone- ex- with the winding of the repeating-coil at each 
change business various kinds of service have pole. thereof, and when the answflring-pl ug 60 

10 been devised to meet the demands of widely- of a cord-circuit is im,erted into the switch­
varying c•.onditions, which may be roughly di- socket of a calling line current from the bat­
vided into two general classes-i. e., that of un- tery oirculates through the microphone of the 
limited service, for which the highest charge subscriber (who is supposed to have taken 
is made, by which the patron is entitled to histelephone-receiverdown) and also through 65 

15 use the line as frequently as is desired, and, the helices of the register - electromagnet; 
secondly, that of limited service, for which a but the Jtrrnature of the said magnet being 
lower price is made, by which the subscriber adjusted to respond to a much stronger cur­
is entitled to use .the line a certain number rent only is not attract,ed; but when the said 
of times during the period for which the con- organized circuit is closed at the called-for 70 

20 tract exists. substation, as referred to, an eleetromagnet 
In equipping the substation-circuits for the in one conductor of one division of the cord­

limited class of service it has been found de- circuit, in the calling side thereof operates to 
sirable to attach thereto a deviee termed a momentarily introduce additional current 
"service meter or register" for the purpose from a second source of current, - supply 75 

25 of registering the number of times the line through t,he circuit,, including the helices of 
has been used for conversation; and the pres- the said register-magnet, and causEI the attrac-
ent in vent;ion relates to improvements in such tfon of its armat,ure, and the c,onsequent re­
service-meters and circuits; and I have pro- cording of a unit, by the register. When the 
vided a service-meter automatic in its action register~armature is thus attracted by the en- 80 

30 for registering outgoing calls resulting in com- ergy of a sufficient current, it will not return 
plete connections which are responded to, re- to it,s position of rest when the current is re­
quiring no assist,ance from the subscriber or duued to t,hat primary amount to which the 
the operator, which counts progressively the armature is not adapted to respond to, but is 
number of completed connections, which will held attracted by the smaller current and 85 

35 not register when a ringing current is sent to falls away when the answering-plug is de­
line, and which is accessible for the inspec- tached from its socket or upon the opening 
tion of the subscriber. of the circuit at the hook-switch at the calling 

The invention is combined with substation- substation. 
circuits of the common battery or relay type, The drawing which illustrates the inven- 90 

40 the registering device being located at the tion is a diagram and r~present,s two circuits 
substation end of each such circuit. It con- Land L2, extending from the substations A 
sists of a mechanical consecutive counter of and B to the central station C, at which D 
any suitable design having a wheel-train ac- represents a linking or connecting-plug cord-
tuated and controlled by the armature of an circuit. 95 

45 electromagnet whose helices are included in The s.ubstation - circuits are represented 
one conductor of the secondary or main cir- upon the switchboard at the central station 
cuit the terminal of which is normally open with suitable switch-sockets J, only one be-
at the hook-switch. The potential means for ing represented here, however, whose con­
operating the service meter or registering de- tact-springs wand x are the terminals of the 100 

50 vice are located in the linking or plug-con- [ respective line conductors 9 and 10,the former 
necting cord - circuits at the central station including at the substation the helices of the 
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register-electromagnet cl and the secondary 
of the induction-coil I and is united with the 
hook-switch stop 12, the primary of said coil 
being connected at one end through the tele-

5 phone-receiver coil to the hook-switch stop 15 
and at t,he opposite end t,o conductor 14, which 
includes the condenser c, and connects at 
point 25 with the second line conductor 10, 
which te1·minates at t,he hook-switch s, hav-

10 jng the microphone Min its circuit,. The eall­
bell rn is in a shunt-circuit 11, which con­
nects point 23 on conductor 9 with point 24 
on conduct,or 14. 

R is the service-meter or registering device 
15 and consists of a mechanical consecutive 

counter of any suitable paUern, shown, how­
ever, as similar to the counter employed in 
gas-meters, having a simple wheei-train, with 
dials and pointers e, adapted to be rot,ated 

20 by a ratchet-wheel d, provided with a detent 
g, attached to the armature b of the electro­
magnet a. 

The respective windings 1 2 and 3 4 of the 
repAating-coil Hof the cord-circuit Dare con-

25 nected to the opposite poles of the common 
battery E and to the sleeves of the plugs P 
and P 2 by the conduct,ors 5 and 7 and to the 
tips of said plugs by the conductors 6 and 8, 
the battery having a branch conductor 26 to 

30 ground v". The conductor 7 has in its cir­
cuit the helices of an electromagnet S, whose 
armature 21 iR connect,ed by conduct.or 18 to 
ground v' and includes in series therewith 
the helices of the electromagnet T, whose re-

35 sistance may be ten ohms, and t,he coil V with 
a resistance of about one thousand ohms. A 
branch wire 17 connects the back-stop of the 
armature Hi of electrnmagnet T with point 
lo on conductor 18, and the said armature is 

40 connected to conductor 5 by the wire 20, while 
the conductor 22 extends between the front 
stop of the armature 21 and ground v and has 
in circuit the battery F, which has a greater 
potential than battery E. 

45 In the diagram all parts not necessary to 
illustrate the invention have been omitted, 
and in describing the operat,ion thereof sup­
pose that a call has been received from the 
substation A at the central station C and that 

. 50 the plug P has been inserted into the switch­
socketJ and that current from battery Eis cir­
culating, via conductor 6, tip p of plug P, 
spring x of socket J,cond uctor 10,hook-switch 
s, stop 12, conductor !:l, helices of electro-

55 magnet Cl, spring w of socket J, sleeve p 2 of 
plug P, and conductor 5, to the opposite pole 
of battery, but, as the armature b of the regis­
ter-magnet a is adjusted to be attracted by a 
much stronger cnrrent than that flowing from 

60 the battery E it is not affected thereby. 
When the operator has ascertained the sub­
station wanted,she inserts the complementary 
plug P 2 into the switch-socket J 2 of the de­
sired line and sends a ringing-current out, 

65 which operates the call-bell rn, all in a well­
known manner, and as the telephone tat the 
substatfon B is upon its hook-switch s and 

I the conductor 9 open at the Rtop 12 none of 
the signaling-current reaches the electromag-
net a of t,he register. When, however, the 70 
suhscl'iber B removes his telephone t from its 
hook-switch, the latt,errises and comes in con­
tact with the stop 12, and t.hns closes the cir­
cuit through the batteryE,currentfrom which 
passes, via cond nctor 8, tip of pl ng P 2• spring 7 s 
x of switch-socket .J2, conrtuctors 10 and 9, 
to spring w of socket .J2, sleeve of plug P 2, and 
conductor 7, helices of eleetromag11et S, to 
the opposite pole of the battery. The core of 
the magnet, S is magnetized and attracts its So 
armature 21 to its forward stop, and current. 
then flows from battery F, conductor 22, a1·­
mature 21, conductor 18, helices of electro­
magnet T to point 16 on t,he latter conductor, 
where it, divides, a portion going to ground 'I!', 85 
while t-he larger part continues by wire 17, 
armature 19, wire 20, conductors 5 and 9, 
helices of electromagnet a, secondary of coil 
I, hook-switch 3, and conductors 10, 6, and 26 
to ground v". The current through t,heelec- 90 
tromagnet a from thfl battery Eis thus in­
creased by the flow from the batt.ery F, and 
its armature b is attracted, and the detent c 
pulls t,he ratchet-wheel over one tooth, caus-
ing the pointer ori the unit-dial to advance to 95 
indicate Lhe same. The electromagnets T 
and a are energized simultaneously and their 
armat,ures are attracted, the armature of the 
formei·, T, being, however, adjusted to op­
erate sluggishly, if necessary, Ro t,hat cur- 100 

rent from battery F will reach the latter, a, 
and energize the same before the armature 19 
separates from its back-stop and cuts the cur-
rent off, and the said armature remains at­
tracted until the electromagnets becomescle- rn5 
magnetized because of the opening of the cir-
cuit by the return of the telephone to the 
hook-switch at the substation B, and any sub­
sequent removal of the telephone at the said 
subst,ation, and the consequent operation of uo 
the electromagnet S, will not affect the elec­
tromagnet a at substation A so long as its ar­
mature is held attracted by current from bat-
tery E, and when the t,elephone is on its book 
s at substation A the magnet a is on an open r 15 
terminal, and therefore cannot be disturbed . 

Having now described the invention, I 
claim-

1. The combination in telephone-circuits of 
a plurality of substation-circuits provided 120 

with telephones in normally open branches, a 
switch for closing the same, a service meter or 
register in one of the severed concl uctors, a 
call-bell in a shunt, and switch-socket,s; with 
a linking plug-circuit for connecting two sub- 125 

station-circuits, having a common source of 
current-supply in a bridge between its con­
ductors, an eh\ctromagnet in one division of 
the plug-circuit whose armature is adapted to 
complete a circuit including a second source 130 

of current-sn pply, with the second division of 
the plug-circuit, as set forth. 

2. The combination of two telephone-circuits 
each provided with means at its station for 
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determining the path of current in t,he line 
during the nse of the telephone, a service me­
ter or register in a normally-severed conductor 
of the line, a call-bell, and switch-sockets; 

5 with a linking plug-circuit for connecting said 
telephone-circuits having a common source of 
current-supply in series with the windings of 
a repeat,ing-coil in a bridge between its con­
ductor;;, an electromagnet in one division of 

10 the plug-circnit whose armature is adapted 
to complete a local nircuit and determine a 
momentary flow of current from a second 
source of current-supply to the second divi­
sion of the plug-circuit, as set forth. 

15 3. The combination of two telephone-circuits 
each provided with means at its station for 
determining the path of current in the line, 
du 1·ing the use of the telephone, a service me­
ter or register consisting of an electromagnet 

-zo in a normally-severed .conductor of the line 
whose armature is arranged to operate a me­
chanical counting device, a call-bell, and 
switch-sockets; with a linking plug-circuit for 
connecting said telephone-circuits having a 

25 common source of current-supply in a bridge 
between its conductors, and electromagnetic 
means in one division of the plug-circuit 

adapted to determine a momentary flow of 
current from a second source of current-sup­
ply to the second division of the plug-circuit, 30 

as set forth. 
4. In an organized telephone-circuit, the 

combination of two substation-circuits nor­
mally open at the hook~switch but adapted to 
be completed by the same,an electromagnetic 35 
service-meter in one of the seYered conductors 
at the snb;;tatfons, and switeh-sockets for the 
said cireuits; with a linking plug-circuit con­
necting the said substatfon-circuits having a 
common source of current-supply in a bridge 40 

between its conductors, electromagnet,ic 
means in one di vision of the plug - circuit 
adapted to switch eurrent from a second 
source of supply into the second division of 
said plug-circuit,, and operate the register, at 45 
one of the substations, as set forth. 

In testimony whereof I have signed my name 
to this specification, in the presence of two 
subscribing witnesses, this 8th day of Decem­
ber, 1900. 

DAVID S. HULFISH. 
Witnesses: 

LLOYD E. JEWELL, 
SIDNEY T. COREY. 


