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v useful Improvement “in - Electric' Service- |
o Meters, -of “which ‘the following is a full,
.. clear, concise, and: exact description, refer-:
. .. ence being had:to the accompanying draw-
10 ' i '
s o o Inothe- aperation of - telephone -exchange,

“, . .Subscribers “with -.coin-collecting
22y I which-the insertion of a’saitable: coin is g
prerequisite to.obtaining.connection with the:

oo central “officeand . .thence . inter
o with the 'desired: subscriber:. . . The. various’
. Objections:to the-use of such apparatus, to--
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S5 Ueitizen of the United S tates,resulm% at Chiz:| .
iy cagoyan -the:county: of Cook:"and’
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ings, forminga part of this-specification.

-systems it -1s. common -practice. to provide
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. gether with other caiiges; have created s de-

Siggs for:a:sat; 3
w3 - Ibds the object of my invention to provide-
ay:be located at the |
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mand for 2 satisfactory service meter.

- 1 .subscriber’s station.and.which will overcome
srpitothe  difficalties ‘and - objections inherent- fo

.- 25 service. meters: ‘which- have heretofore been
vii-proposed.and used to some extent. |
sl e aecordance with roy. invention I

pro-

o0 vide in'the'¢irenit 'of the strictly telephonic
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0 E Instruments 2 su
switch+is: norma

o | " - This “supplementary switch is inaccessible

o35

X 40 .
. -sdme ‘time:mechanically
ter to indicate a call.
. Switeh having been actuated, the subsecriber

4B

50

~ to.the subsériber-and can be operated only
by means of an

1 _ actuating. device, sn ch, for
'exg;nplef as.a button or lever. The actuat-
mg-device directly controls.the operation
of a Tegister, so that it is impossible for the

“ subseriber under:drdina;l_'y conditions to close
switch without at the
operating the regis-

the supplementary
The supplementary

15 enabled" to signal the operator, wha, re-
sponding to the ¢all, endeavors to establish
an mterconnection with the stbseriber want-
ed. If the donnection is made-and answered,
the operator restores the metering apparatus
to 1ts normal condition by sending suitable

current over the line, thereby actuating an

- electromagnet controlling the restoring or

‘réleasing mechanism. If,
the connection

_ on the other hand,
1s not made, or the called suh-

‘seriber failsito answer,; it is usually the prac-

‘have:invented a certain new and fox

_manner, -that the
taveen 'the .switch-
‘register will:-be broken, or so modified that . .
- | the succeeding . actuation of the -supple-
[ mentary switch will not be aﬁcompaniédp

roviag ¢ an actuation of the register. The operation
apparatus | in this respeet. corresponds with the idea of
e:coin is a | .
th the't wihich is registered -in"his meter but which .
onnection | does not result in a8 thrars s WS

“eredit. may .be wipe
[ has been applied. that
“tion

- My invention
| El{sliing all

plementary switch. This .
witch ly open; se that a calling
-~ Subseriber -can sigrial the central office only

“when:the. supplementary switch is closed, |
ally actuated
central station operator is concerned only "~

may be connected upon a

answering the calls which

originating on such a

Ll
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Ll .
=
r -

‘Patented Aug. 9, 1910,

_oper: Piv‘é_ connection be-
actuating button and the

by

of

giving the subscriber a_credit for every call

P
L]

-operation of the apparatus is such that this

L.out. by the mext suc-

tw

of the register is resumed. N
. The preferred embodiment, of my inven-
tion: provides 'also an. dicator -fo show

when the sibscriber has been credited with .

an unanswered call..

cmg  simplicity in
tainty of cperation.
. Another advantage
ice meter of my invention resides in the fact
that the register is positively and mechanic-

by the sibseriber himself. The

. construction or..cer-

with the restoration of the mechanism.
Another advantage which is peculiar to
the preferred embodiment of my invention
resides in the fact that the .Service meter
: )¢ . party line circuit
in which certain other stations ‘are equipped
with coin-collecting apparatus of a well
known type. The central statlon operator
_call originate upon
such a f)al‘i_:}' line, is enabled .to control the
coln-collecting apparatus with the same
switching mechanism
ner as in controlling
my invention. Thus,

the service imneter of
for example, if a call
orig party line is answered,
1t will become the duty of the operator to re-
store ‘the service. meter to its normal con-
dition, or to direct the coin which has been
deposited in the slot of n coin-collecting de-
vice into the retaining box, depending, of

ounly after the credit ..
the ¢ontintied actuya- -

_provides means.: for ‘secom:
Of : thﬁse I‘E_Sult_s Wlthﬂut Sﬂ-CI‘l- .

and in the same man-.

1
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- course, upon whet

. fyom s meter station.or from o ‘coin-collect~

"My invention provides means whereby 8
| ' corresponding with the con-
- " nection of current of a given character with
- the line, will actunte either - device, which-
o averione may-have been used, m originaling .
“.. the call, = So, also, 2 single other and dii-.
19 ferent: opération ‘will return the coin to the
.. depositor edit

.. condition in the ‘gervice ‘meter, in that case.
© T s unnecessary, therefore, for the central
. gtation operator 10 take account of the va-
45 vious ‘classes of ‘substations upon a single
77 line. Her operations will be, th

.given operation,

in one case, Or establish the cr

F

YPETH e same NO
matter whether the call originates from a |
pay-station or from 2 metered Station, both |
of which may be located upon a single party
Yine. _ .

These and other
fully appear. irom

- 20
: advantages. will more
the detailed description |
of the apparatus of my invention, which I
- shall describe by reference to the accom-
. g5 panying drawings, in which: o
> 7 Figure 1.is a front elevation of the com-
. plete service meter ; Fig. 2 is a side elevation
. ‘of the same; Fig. 3 is a front elevation of
“ " the mechanism, from which the casing has
- '30 beén removed; Fig. 4 is a view, partly Im |
" elevation and partly m cross-seetion, taken
on line 4—4 of Fig. 1; Fig. 5152 front ele-
vation of certain détails -of construction;
Fios. 6, 7 and 8 are detaill views, largely in |
side elevation, showing various steps in the
operation of the apparatus; Fig. 9 1s a front |
elevation of certaimn of the operating mech-
anism, certain parts baving been removed In |
order to more clearly ilustrate the parts
shown; Figs. 10 and 11 are details showing
the operation of the latch mechanism; Fig.
19 illustrates somewhat in detail and Fig.
13 diagrammatically and generally the cir-
 cuit connections of the preferred embodi-

ment of my inverition.
Referring first to Fig. 13, those skilled 1n
that the diagram

the art will understand
chows a two-party telephone line extending

35

40

by its limbs ¢ and b from a central office
50 to the subscribers’ stations 10 and 11. The

telephone line limbs are
tively, w3

spring 13 of the spring - jack 7. The line\
limb @ is normally connected with the bat-

connected, respec-

%3]
- relay 15,
through the winding of the line relay
The negative pole of the battery 14 is con-
nected to ground, so that the grounding of |
the line limb ¢ will actuate the line relay to
display the signal 17. When the operator
inserts the plug p of her cord circuit, she
oloses circuit from the positive pole of the
" battery 18 (which may be the same as the
65 battery 14), through the supervisory lamp &

60

—

her the call has originated |

cleeve side of his line.

contoct sSprings

with the tip spring 12 and the sleeve |

and the -..Winding';"of ‘the cut-off  relay 15.

When thus energized the armature of the
cut-off relay 1s attracted to break the civeuit.

through the line relay, whereupon the line
signal is restored in the usunl manner. Af
e substation 11, at which is Jocated the
service meier of my invention, neans ave
provided in order that the subscriber may
close a low resistance path to ground the
This low registance
path from the sleeve side of the line to
pround will not be closed, however, by re-
moving the receiver # from the hook switch
] path is normally open at the
19 and 20. This ground
branch may be connected to the tip side &
of the line by means of a supplementary
switch comprising the switch springs 19 and
00. This circuit to ground passes also by
way of the windings 21 of an electromagmnet
“hose function I shall more fully descrile.
It is the apparatus connected in the branch
from the tip side of the line to ground and
the means for operating this mechanisim
with which my invention is more particu-
larly concerned. The operation of a system
constructed in accordance with my inven-
tion depends upon the fact that the branch
to ground 1s normally open at the switch
springs 19 and 20, an that it is essential to
close this switech before a subscriber can
signal the central office. A subscriber cap-
not close the supplementary switch 22, how-
ever, without properly actuating the regis-
ter, which comprises a part of the service 100
meter of my invention. With this prelim-
nary explanation of the method of connec-
tion in the circuit, I shall now refer to the
construction and manner of operating the
service meter per se.
“"his device is mounted upon & suitable
base plate 80. The s%ﬁngs 19 and 20 of the
supplementary switc 99 are mechanically
mounted upon but snsulated from a suitable
ctandard 81 which is carried by the base
plate. The plunger ot button which oper-
“tes these springs is shown at 32. This but-
ton forms the exposed end of a shding
plunger 33. The plunger in torn carries an
actuating stud 34 of snitable ingulating ma-
terinl. 1t is this stud which directly en-
gages the switch springs 19 and 20. The
standard 21 carries also a spring latch 33.
Tig. 11 shows what 1s the normal position of
a8 of the latch spring with respeet
{0 the contact springs 19 and

70

70

80
85

90

95

105
110
115

120
v 30, When the

. 33 is depressed, the stud 34, engug:-
ing the ends of both of the switch springs,
depresses them antil the hook of the latch
snaps over the switch spring 20 to refain 1t
o its alternative position. The switch
spring 19 has at the same time been de-
pressed, thus temporarily preventing ¢lec-
' Lut the removal of the

trical connection, _ :
pressure from the button will permit the 130



5.

"85 which has become hooked over the de-

i pestoration of the plunger:a3 to its normal
- position by “virtue “of. the pressure of the
- spring-37,"and upon. (his. return movement
. of the plunger, the spring 19 will follow up
the actuating stud 84 .in its return foward

the normal position. The spring 20 will be

yetained,-however, in ‘its-actunted position,
‘whereupon electrical “connection will be
made between-the two springs, this connec-

tion " being. maintained- by the latch spring

pressed switch spring 20. It is the estab-

lishment .of the ‘electrical ‘connection be-
tween these two springs. which permits the

subscriber by Temoving his receiver from

. the switchhook % to establish a connection

20

- . such a cireult to .
;256

. the line sional will be actuated and the

-
* £
" -
L
.i

the closure of this switch to

between the line limb ¢ and ground over a

circuit throngh the primary winding of the.
subseriber’s induction coil 7, the electromag-

net- windings 21, the switch springs 20 and
19, and the wire 38. Tt is the closure of this
circuit which actuates the line signal and
attracts the operator’s attention.
ground is established,—
and this is the only low. resistance circuit
which a subscriber can establish ‘to ground,—

operator will make the required connection.
My invention provides mechanism whereby
ground must
necessarily cause the proper actuation of the

- register.” In the preferred embodiment of

j' 35

ARY 1)

4.5

S50

D9

60

- 85

my invention this register is in the form of |

a small Veeder cyclometer 40 provided 1n
the usual manner with a raichet to prevent

The actuating shaft 41 extends frem this

cyclometer to the stamping 42 which forms -

the guide for the plunger 33 as well as a
bearing for the end of the shaft 41 upon

which the small ratchet wheel 43 is mounted.
Upon the plunger 33 there is pivoted at 44
an irregularly shaped pawl 45. This pawl
has a lip at 46 which engages with the teeth
of the ratchet wheel 43. The depression of

between the springs 19 and 20 necessarily
causes, therefore, a partial revolution of the

ratchet- wheel 43, the movement of the .

plunger being such that one number will be
turned up i1n the register.
My invention provides for the certain aec-

tuation of the register in the fact that the |
exact. position of the hook of the lateh spring |

35 can be adjusted through the play of the
hole through which the fastening screw 47
is passed, The position of the hook of the
lateh spring is so adjusted that the plunger
must be pushed just far enough to turn ap
one number and permit the actunation of the
ratchet of the reﬁister before the hoolk snaps
over the top of t

a subscriber cannot make electrical connec-
tion in the supplementary switch 22 untii the
register has actually. been operated, T pro-

| vegister has been properly operated, as pre-

When |

‘ample, that shown diagrammatically i Fig.

that a- ciremit may be traced over the tip

. which projects from the armature 52,

vide for the simultaneous depression of the
springs. 19 and 20 as previously deseribed,
b]y means of the stud 34, It s not until after
the lateh has engaged the spring 20 and the
subsequent return of the plunger to its nor-
mnl position, that contact 15 made by the
spring 19, and the apparatus 1s so adjusted
that the engagement of the sprinﬁ 20 by the
latch “spring 35 means necessarily that the

70

75
viously. described.
It will be apparent that the springs 19

~and 20 will remain in their operated condi-

tion, due ‘to the engagement of the spring
20 by ‘the latch spring 35, until the switcl
has In some manner been restored fo ifs
original condition. The restoration of this
supplementary switch 1s under the countrol
of the operator at the central office. I1f after
the subscriber asks for a connection and the
operator calls the required subseriber and
he 1n turn answers his call, then under the
usual method of operating, the central ofhice
operator will actuate a switch, as, for ex-

80

85

90
18 at 50, to connect the positive terminal of

a source of current of 110-volts S with the
tip side of the line. The other side of this
source of current will become grounded, so
Vo
side of the line, through the windings 21 of
the electromagnet and the closed contacts of
the - supplementary switch 22 to ground.
The -electromagnet windings are provided

: ent | with the same letters of reference in the ap- 100
it from running in the reverse direction. |

paratus drawings as in the diagrammatic
drawing of Fig. 13. These windings, 1t will
be seen, are mounted upon the cores of an
electromagnet which is polarized by the per-
manent magnet 51. The armature 52 of this 105
electromagnet is pivoted at 53 and provided
with adjustable retracting springs 54 and
55. 'These retracting springs hold the arma-

| ture in a meutral or intermediate position.
' ~of | It is because of the polarization of this elec- 110
the plunger in order to establish connection |

tromagnet that a positive current impulse
flowing through the electromagnet windings
from the line to ground, will energize the
cores in such a direction that the armature
will be actuated in the direction of the small 115
arrow head 56. The retracting springs i
and 35 are so adjusted that the current due
to the 24 or 40 volt line battery 14 or 18 is
msitfficient to actuate the armature. As best
shown, perhaps, in Fig. 5, the latch spring 120
85 is provided with a cam surface at 5%, thig
cam surface being engaged by the lever :-*"iS
t
will be apparent that ihe slight rotation of
the armature in the direction of the arrow 125

| 56 due to the flow of the heavy current from
e spring 20. In order that ;

the 110 volt source, will cause the lever, co-
operating with the cam surface 57, to dis-
engage the lateh spring 35 from the contact
spring 20, wherenpon the supplementary iso




hhhhhh

be performed by the operator at the central

Zo- 7. statlon or by -the subscriber at some subse-

- quent stage . of the.establishment of 4 con- |

= 5I ) nection. The .' a_dmnt'ages il’llhﬂ.?iﬂg _the sub-

%' geriber actuate the register in initiating a

“15"-call and even before the operator establishes

20

connection with the line, will be apparent
to those skilled m the arf, particularly since
the operator is enabled to restore the service

meter and telephone set to. its normal con-

dition at any time during the connection
with the called subscriber, or, in fact, after
the conversation has been completed.
Manifestly a different mode of operation
and result are required in. order that the
subscriber shall not be charged for those
calls which do not result 1n answers from

~ the called subscriber.. My invention pro-

30

vides means whereby the operator in such

-cases may. throw the mechanism of the servy-

ice meter into an abnormal condiiion spch
that the succeeding call may be made with-

~out actuating the register. The means for

40

45

a9

25

G0

accomplishing this result comprises in part
a hook-like extension 60 upon the pawl,
which engages the teeth of the ratchet wheel
43. When a negative current impulse of
sufficlent strength is passed through the
windings 21 of the electromagnet, the arma-
ture is thrown in a direction the reverse of
that indicated by the arrow 56, and on ac-
count of the engagement of the lever 58
with the hook 60, the pawl 45 will be raised
so that the lip will be withdrawn from 2 po-
itlon m which it may engage the teeth of
the ratchet wheel, this alternate position be-
ing shown in Fig. 8. The opening between

the hook 60 and the main part of the pawl
45 15 of such width that the cuslomary move- |

ment of the armature 52 in the direction of
the arrow 56 is not interfered with., A small

spring catch 61 engages a projection 62 at

the end of the pawl 45, so that after the flow

of the negative current impulse throngh the |
coils of the electromagnet the pawl will be

retained in its alternate position. The
length of the face of the extension 62 ig such
that when the plunger is again depressed in
the initiation of another call, the pawl 45
will be carried upon the end of the spring
catch 61 until after the tooth of the ratchet

~ wheel has been passed. When, however, the

65

plunger has been depressed enough to cause
the spring 20 to be latched by the hook of
the spring latch 35, the pawl will be released

from the spring catch 61 and thus restored
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o switeh will-be returned - fully 1o its ‘normal | to a condition in which its normal operation
i condition, - - The. subscriber -cannot. initinte
i another call without again causing an actua-

i, - tion of the. register.. -One of the principal
-advantages of ‘my .invention resides in the
0w fact thatithe subscriber must positively and
= mechanically - actuate, the register in initiat-
soisne ing -accall. “The positive .actuation of the
4o i register is not dependent upon some act to
w10

will {ake place as previously deseribed.
With this preliminary description of the
mechanism the operation of the system will
be clear.

If for any reason the called subscriber
fails to answer, or if the called line is busy,
the central oflice operator, instead of actu-
ating the key 50 to send a positive impulse
over the tip side of the line, will actuate the
alternate key 63, thus connecting the nega-
trve pole of the grounded source of 110 volt
current with the tip side of the line, and. this
current traversing the electromagnet wind-
ings 21 will throw the armature 52 in a di-
rection the reverse of that indicated by the
arrow 46, thus throwing the pawl 45 into its
alternate position where it will be caught by
the light spring catch 61. The lever 58 will
al the same time engage the cam surface 64
of the spring latch 35, thus causing it to dis-
engage the spring 20 and permitting this
spring to return to its normal position, thus

opening the supplementary switch 22. The

flow of this négative current impulse, there-
fore, puts the mechanism of the service
meter into such condition that the next sue-
ceeding actuation of the button will not
cause an actuation of the register. The op-
eration of the device corresponds with the
theory that when a subseriber actuates his
button and therefore the register in initiat-
g a call which is not answered, he will be
credited with one call, so that the next suc-
ceeding call may be initiated without
charge upon his register. In order to indi-
cate to the subscriber the fact that the op-
erator has properly credited him, I provide
upon the pawl 45 a target 65, the face of
this target being divided into two sections,
as best indicated in Fig. 8, the lower section
bearing the word “Credit” and the upper
section being blackened. Under normal
conditions, as best indieated in Fig. 4, the
black section of the target rests below the
window 6. When the operator sends out a
negative current impulse to give the sub-
seriber a credit for the next succeeding call,
the pawl 45 is thrown inte its alternate posi-
tion where it 1s held by the spring catch 61,
and 1n this position the lower secfion of the
target bearing the word “ Credit ” is brought
into register with the window 66, as shown

1 Fig. 1. The subscriber seeing this credit

sign will known from experience that he
may mitiate another eall without actuating
the register and charging himself accord-
ingly. The cover 67 smrrounds the mechan-
ism but is provided with an opening through
which the button 32 projects in order to be
accessible to the subscriber. The cover is
preferably provided, also, with a window at
68, so that the subseriber may keep track of
the registration. The cover may he locked
In position in any desired manner. ‘Lo pre-
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i v

4t.69:and 70 small: bolts, the muts of which-
are locked in ‘position by the seals 71 and 79, ;
~=In pddition to the simplicity.of the service |

2+ meter, and the fact that it is located at the

i stthseriber’s station where he may keep track.

-7 of its operation, and the certainty of its be-
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..~ ing properly actuated upon the initiation of
every.-call, - my -invention “is. of particular.

<. - -value when used in conjunction with a well-

- known form-of coin: collecting apparatus for
27 . use at telephone stations. Fig. 13 indicates
. -diagrammatically at substation 10 the cireuit

15

of this coin collecting apparatus. The de-
posit of a coln, indicated -at 80, 1s required
to close the switeh 81, and the subsecriber is

. unable to signal the central office until this

© 20
.. 25

80

5,35

- 40
. 45
50
55
60

B5

. .swiftch is ¢losed. The operator by throwing

a heavy positive current impulse between the
tip side of the line and ground actuates the
mechanism associated with the electromag-

net 82 to guide the coln to the closed recep- -

tacle, which, 1s accessible only to the agents
of the operating company. If for any reason

- the call' 1s not answered or completed, the

operator sends out a - negative current. im-
pulse which- throws the mechanism asso-

ciated with the electromagnet 82.in a reverse

direction, which causes the return of the de-
posited coin to the telephone subscriber.
It will be apparent, therefore, that the

service meter of my invention may be asso-

ciated with u substation whieh i1s connected

upon: a party line, the other stations of |
-which may be equipped with service meters

of my invention or with coin collecting de-
vices of the type indicated. My invention
thus provides the advariage to an operating
company of being able to provide a sub-
scriber upon a party line either with a
service meter or a coin collector, as he may
prefer, and this without regard to the type
of apparatus with which the other sub-
scribers upon the same line are provided.
A given party line may thus have either
type of apparatus or both, and the central
office equipment required for answering the
calls from these lines is no more complicated
nor different than is required for answering
the calls of the well-known coin collector
stations of the prior art. |

Having thus deseribed my invention., 1
claim and desire to secure by Letters Patent:

1. In combination, a telephone line lead-
ing from a substation to an exchange, of a
supplementary switch at the substation for
closing the line circuit, a register, means for
actuating said register upon the closure of
said supplementary switch, and means n a
separate circuit from the talking circuit econ-
trolled from the central office to permit the
closure of said switeh without actuating
said register.

9. In a telephone metering systemn, a tele-
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phone ling, talking apparatus associated with
{-the: line, - register co_nnﬂgted to the line,
‘manugl-means. for operating the register,

nod an eleetrical cirenit independent of the
talking apparatus for disconnecting the 7
manual operating means of the register.

3. In a telephone service meter, the com-
vination with a circuit for signaling the cen-
tral office, of a-normally. open supplementary
switch in said circuit comprising two switch 75
springs, a register; a plunger and associated
mechanism for actuating said register, means
for depressing both of said switeh springs
substantially to a corresponding degree upon
the depression of the plunger, a latech for gg
catching and retaining one of the switch
springs upon the actuation of the register

- whereby the restoration of the plunger per-

mits the other switch spring to make con-
tact with the one retained by said latch. g3

4. In a service meter for telephone lines,
a normally open switch at the substation for
signaling the central office, a latch for main-
tainung the closure of said switch when actu-
ated, a register operated by said switch to gg
record the number of actuations thereof, an
electromagmet. at the substation in a circuit
controlled by the central office operator, and
mechanism actuated upon the energization
of said electromagnet to release said lateh gs
and to break the operative association be-
tween said switch and said register.

5. In a serviee meter ifor teﬂphone hines,
a normally open switeh at the substation for
signaling the central office, a register oper- 190
atively associated with said switch to reeord
the number of closures thereof, an electro-
magnet at the substation in a circuit separate
from the talking circuit and controlled by
the central office operator, mechanism actu- jg5
ated upon the energization of said electro-
magnet to break the operative association
between said switch and said register, and
mechanisin for restoring the operative rela-
tionship between said register and said j3q
switch upon the unrecorded closure of said
switch.

6. In a service meter for telephone lines,
a normally open switch at the substation for -
signaling the central office, a latch for main- j15
taining the closure of said switch when ac-
tuated, a register operated by said switch to
record the number of actuations thereof, an
electromagnet at the substation in a cirewit
including said switch and controlled by the i2¢
central office operator, and mechanism ac-
tuated upon the energization of said c¢lec-
tromagnet to release said lateh,

7. In a service meter for telephone lines,
a normally open switch at the substation for 125
signaling the central office, a latch for main-
taining the closure of said switch when ac-
tuated, a register operated by said switch to
record the number of actuations thereof, an
clectromagnet. at the substation in u cireuit 130



.+ including ssid-switech-and controlled by the

“.contral-office ‘operator, and mechanism . ac-
“tuated wpon the encrgization of said electro-:
magnet -to release said latch -and to break

‘the operative association between said switeh
“and ‘said vegister. : -, _ g
© 8. Ina device of the elass deseribed, the
- combination with a telephone line leading
~+...from a:substation to an exchange, of a.nor-
710 mally open switch in the signaling circuit at.
7 the substation, manually operated mechan-

. ism for closing said switch, a register nor-

" mally operated -u
s

on the actuation.of said

ber of such ¢losures, a latch for maintaimning

. the closure of said switch, an electromagnet
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‘at the substation in a cireuit including said

switch- and controlled by the central office
operator, an armature serving upon energi-
zation of said electromagnet to release said
Jatch and to operatively disconnect said reg-

ister from the switch closing mechanism, and

means -for automatically reéstablishing said
connection between the switch closing mech-
anism and said register upon the unrecorded
actuation of the switch closing mechanism.

9. In a service meter for telephone lines,
a normally open switch at the substation for
signaling the central office, 2 latch for main-
taining the closure of'said switch when oper-
ated, a register operatively associated with
sald switeh to record the number of closures
thereof, an electromagnet at the substation
in a cireuit controlled by the central office
operator, mechanism actuated upon the

energization of said electromagnet to release

said latch and to break the operative rela-
tion between sald switch and said register,

mechanism for restoring the operative asso-

ciation between said swiftch and said register
upon the unrecorded closure of said switch,
and means for releasing said latch without
affecting the operative assoclation between
said switch and sald register. _

10. In a service meter for telephone lines,
a normally open switch at the substation for
signaling the central office, a latch for main-
talning the closure of said switch when oper-
ated, a register operatively associated with
sald switch to record the number of closures
thereof, an eleetmmagngzt at the substation
in a cireult controlled by the central office
operator, mechanism actuated upon the en-
ergization of sald electromagnet to release
sald latch and to break the operative relation
between sald switch and said register, and
means for releasing said latech without af-
fecting the operative association between
sald switch and said register,

11. In combination, a party telephone line
Ieading from a plurality of substations to an

~ exchange, a normally open switch in the sig-

65

naling circuit at each substation, a register

at each substation, mechanism at each sub-
station for closing the associated switch and
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conjointly ‘therewith, causing the actnation
of the associated register, an electromugnet
at each snbstation in cirenit with the asso-
clated. switeh, a lalch at each substation for
maintaining the closure of the associnted
switch, mechanismi for releasing each latch
upon the energization of the associated elec-
tromagnet in either direction, and mechan-
ism at each substation actuated upon the
energization of the associated electromagnet
in one direction only to remove the register
from the control of the switch closing mech-
aTLISm.

anism to record the num-

12. In combination, a party telephone line
leading from a plurality of substations to
an exchange, a normally open switeh in the
signaling circuit at each substation, a reg-
ister at each substation, mechanism at each
substation for closing the associated switch
and conjointly therewith, causing the actua-
tion of the associated register, an electro-
magnet at each substation in circuit with
the associated switch, a Iatch at each sub-
station for maintaining the closure of the
associated switch, mechanism for releasing
each latch upon the energization of the as-
sociated electromagnet in either direction,

magnet in one direction only to remove the
register from the control of the switch clos-
ing mechanism, and means for restoring the
control of the register by the switch actuat-
1ng means automatically by virtue of an un-
recorded actuation of said switch actuating
means,

13. A line circuit leading from a substa-

tion to a central office, means whereby the
ceniral office may be signaled from the sub-
station, register mechanism mechanically
connecied with said means and recording
the Initiation of such calls, and mechanism
controlled from the central office for render-
Ing sald register mechanism inoperative by
a circuit independent of the circuit through
the substation talking apparatus.

14. In combination, a telephone party line
extending from a plurality of substations to
an exchange, of a switch at each substation
for signaling the central office, mechanism
| located at each substation for recording the

actuations of the associated switch, means
located at each substation serving normally
to prevent the closure of the associatecd
switeh without actuating the associated reg-
istering mechanism, normally inoperative
electromagnetic mechanism at cach substa-
tion controlled from the central station to
render temporarily inoperative the asso-
ciated registering mechanism, and means
for placing in operative condition the asso-
ciated electromagnetic mechanism upon the
closure of the signaling switch at any sub-
station.

15. Incombination, a telephone set inelud-

mechanism at each substation actuated npon
| the energization of the associated electro-
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oo dsterya: pawl earried ‘on’ said -*"}fl!.l.ﬂgﬂir and
' d-rotate ‘said.

;o anism-actuated by said ‘electromagnet “when
- energized ineither direction . to ‘release said
s springlateh,: mechanism actuated by satd
- .15 electromagnet when ‘actnsted “in “one - diree-
2077 tion only‘to throw said pawl intoan abnor-
~‘mal and inop _

‘not be engaged by said ratchet ‘wheel upon

erative position where it will

depression -of ‘the plinger, a4 spring catch
for retaining said paw! in said‘abnormal po-
sition, means whereby the depression’ of the
plunger disengages “the pawl from said
spring catch when detained thereby, all lo-

cireuii-leading from !
tral office, a line signalat the central

office,

2 the -actuation  of :said Hie signal being ef-

- fected by the concurrent closure of the hoolt-
L switel and:the-supplementasy switch at any
S0 current - controlled from

a’eircult containing a source of

substation,
the central office

.and Jincluding ‘any. of ‘the electromagnets

1%
e electromagret

whose associated

e 8 supplementary switch is
closed,” whereby the . central office operator
may:control the operation of the polarized
at any substation at which a

. call has been initiated, and Largetl at each
. Substation serving.automatically to indicate

3: 40

48

20 " 17. In a telephone mietering system, a tele-
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‘Ing from a substation

tacts

the condition of the associated: pawl.
16.-In -combination, a telephone line lead-
: to an exchange, a sup-
plementary.switeh at the substation for clos-
Ing the line cireuit, a register, means for ac.
tuating said register upon the closure of said
supplementary switch, and means in g2 o
cutt ‘to ground from one line Hinl and COI11-
trolled from the central office to permit the
closure of said .switch without actuating said
register., ' | |

phone line, talking apparatus associated
with the line, a register connected to the line,
manual means for operating the register,
and an electrical eircuit from the line to
ground for disconnecting the manual oper-
ating means of the register without 1nclud-
ing the talking apparatus in such cireuit.

18. In a telephone service meter, g regis-
ter, manual means for operating the regis-
ter, switch contacts adapted to close an olec-
trical connection between the lerminals of
the meter, actuation of the mannal means
adapted to first operate the recister and af-
ter such operation to close such switch con.
and means electrically operated for
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closure-of said.
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| disconiecting the: manual operating means
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Arom the vegister, = -
A8, i f'.'_ll_-'-t_[}lﬂpl]_,ﬂ{ll{:{ Service netey, n I'egrs-

_ for operating the register,
switch contacts adapted to elose an electrical
connection between the termingls of the me-
ter, “and an electromagnet in such connee.
fion, actuation of the manual means adapted
to first -operate the register-and after sueh
operation to close ‘'such switch contacts, such
electromignet adapted to be inert for small

currents but responstve to inereased currents
to release such eontacts.

20. In a telephone service meter, a regis-
ter,manual means for operating the register,
switch contacts adapted to close an electrical
connection between the terminals of the me.
ter,and an electromagnet in such connection,
actuation of the manual means adapted to
first operate the register and after such op-
to close such switch contacts, such
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electromagnet adapted to be jnert for small -

currents but responsive to increased currents

to interrupt the mechanical connection be-

tween the manual means and the register.
21. In a telephone service meter, a regis-

ter, manual means for operatimg the register,

- connection, actuation of the

| and e signal,

switch contacts adapted to close an electrical
connection between the terminals of the me-
ter, and a polarized electromagnet in such
manual means
adapted to first operate the register and af-
ter such operation to elose such switch con-
tacts, such electromagnet adapted to be inert
for small eurrents but responsive to larger
currents of one sign to release such contaets
and aiso responsive t¢ correspondingly large
currents of opposite sign to inter ‘upt the
mechanical connection between the manual
means and the register.

22. In a telephone system,
extending by its limbs from a substation to
&N exchange, a line signal at the exchange
adapted to be operated over one of the line
limbs from the substation, » service meter at
the substation, a register associated with the
meter for indicating the number of actus.
tions thereof, manual operating means con-
nected with the meter to operate the register
- und means in such signaling
cireult controlled from the excha nge for in-
terrupting the operating of the register
without affecting the operating of the line
s1gnal.

23. In a telephone sysiem, a telephone line
extending by its limbs from a substation to
an exchange, a line signal at the exchange
idupted to be operated over one of the line
hmbs from the substation, a service meter at
the substation, 2 register associated with the
nieter for indicating the number of actun-
tions thereof, manual operating means con-
nected with the neter, actuation of such
mannal means adapted to fivst operate the

a telephone line
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“ - extending by its Jimbs from a substation to
- an exchange, a line signal at the exchange
© adapted to be operated over.one of the he
S “linbs from the substation, a service meter at

“.'30.the substation, a regisier associated with the

‘meter “for' indicating the number of actua- |

- -nected with the meter {o operate the register
““and the line signal, means for mechanically
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locking the signaling circuit in closed condi-
tion, and means in-the signaling circult con-

‘trolled from the exchange for releasing such

locking means. |

25. In a telephone system, a telephone line

extending by its imbs from a substation to
an exchange, a line signal at the exchange
adapted to be operated over one of the line
Iimgs from the -substation, a service meter at
the substation, a register associated with the
meter for -indicating the number of actua-
tions thereof, manual operating means con-
nected with the meter, actnation of such

manual means adapted to first operaté the .

register and after such operation to operate
such line signal, means controlled from the
exchange for iuterrupting the operating of
the register without affecting the operating
of the line signal, means for mechamcally
locking the signaling eircuit in closed condi-
tion, and means controlled from the ex-
change for releasing such locking means.
26. In a telephone system, a telephone line
extending by its limbs from a substation to
an exchange, a line signal at the exchange

adapted to be operated over one of the line
limbs from the substation, a service meter at

the substation, a register associated with the
meter for indicating the mumber of actua-
tions thereof, manual operating means con-
nected with the meter to operate the register
and the line signal, means in such signaling
circuit controlled from the exchange for in-
terrupting the operating of the register with-
out affecting the operating of the line signal,
means for mechanically locking the signal-

ing eircutt in closed condition, and means in

the signaling circuit controlled from the ex-
change for releasing such locking means.

27. In a'telephone system. a teﬁeplmne hne
extending by its limbs from a substation to
an exchange, a line signal at the exchange
adapted to be operated over one of the line
limbs from the substation, a service meter at
the substation, a register associated with the

nected with the meter, actuation of such
manual means adapted to first operate the
register and after such operation to operate

such line signal, means for mechanically |
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such . line. gigngl, means for mechanically ! locking the signaling eircuit in closed condi-
Jocking ‘the ‘signaling circuit in ‘closed ‘con- | ti L eomy )
“dition, ‘and<means -controlled - from . the ¢x- | exchange for interrupting the operating of
change for releasing such locking means, -
- 24."In a telephone system, a telephone line

tion, and common means controlied from the

the register without affecting the operating
of the line signal and for releasing such lock-
Ing means.

28, In a telephone system, a telephone line
extending by its limbs from a substation to
an exchange, a line signal at the exchange
adapted to be operated over one of the line
himbs from the substation, a service meter at
the substation, a register associated with the
meter for indicating the number of actu-
ations thereof, manual operating means con-
nected with the meter to operate the register
and the line signal, means for mechanieally
locking the signaling civenit in closed condi-
tion, and common means in the signaling c¢ir-
curt controlled from the exchange for inter-
rupting the operating of the register without
affecting the operating of the line signal
and for releasing such operating means.

29. In a telephone system, a telephone line
extending by its limbs from a substation to
an exchange, a line signal at the exchange
adapted to be operated over one of the line
limbs from the substation, 2 service meter
at the substation, a register associated with
the meter for indicating the nuinber of actu-
ations thereof, manual operating means con-
nected with the meter, actnation of such
manual means-adapted to first operate the
register and after such operation to close
contacts adapted to operate such line signal,
means for holding such contacts closed after
the operation of such manual means, and
means operated from the exchange for re-
leasing such holding means and thereby
opening such contaets.

30. In a telephone system, a telephone line
extending by its limmbs from a substation to
an exchange, a line signal at the exchange
adapted to be operated over one of the line
limbs from the substation, a service meter at
the substation, a register associated with the
meter for indicating the number of actu-
ations thereof, manual operating means con-
nected with the meter, the depression of such
operating means serving to operate the reg-
ister and the return of such operating means
to normal position serving to close contacts
adapted to operate such line signal, means
for holding such contacts closed after the
operation of such manual means, and means
operated from the exchange for releasing
such holding means and thereby opening
such contacts,

31. In a telephone system, a telephone line

| extending by its limbs from a substation to an

meter for indicating the number of actua- | exchange, a line signal at the exchange

tions thereof, manual operating means con-

ndapted to be operated over one of the line
limbs from the substation, a service meter

| at the substation, a register assoeciated with

the meter for indicating the number of actu-
nfions thereof, manual operating means con-

70

70

&0

85

90

95

100

105

110

115

125

130



10

10

20

25

30

966,808

nected with the meter, contacts adapted
when elosed to close such signaling eircuit,
means for engaging and locking such con-
tacts by the operation of such manual
means, and means for closing such contacets
in locked position when such manual means
is returned to normal position.

32. In a telephone system, a telephone line

extending by its limbs from a substation to |
an exchange, a line signal at the exchange
adapted to be operated over one of the line

limbs from the substation, a service meter at
the substation, a register associated with
the meter for indicating the number of actu-

ations thereof, manual operating means con-

nected with the meter, actuation of such
manual means adapted to operate the regis-
ter, contacts adapted when closed to close
such signaling circuit, means for engaging
and locking such contacts by the operation
of such manual means, means for closing
such contacts in locked position when such
manual means is released and returned to
normal position, and common means con-
trolled from the exchange for releasing such
locking means or releasing such locking
means and interrupting the mechanieal con-
nection between the manual operating means
and such register as desired. '

33. In a device for vending service, a me-

obtaining service to render a charge for
service, means under the control of the

—

1

|
ter adapted to be actuated by the patron In |

ﬂ

©

vender to re-set the meter te receive o second
actuation by the patron, and means ander
the control of the vender to cause said meter
not to register a charge for service when
actaated by the patron when next obtaining
service. o

34, In a device of the class deseribed, the
combination of a circuit leading from a. cen-
tral office to a subseriber’s station, a switch
at the subsceriber’s station, it being necessary
for the subscriber to close the said switch in
initiating a call, a mechanical detent for
maintaining the closure of said switch, a
register mechanism for advancing sald reg-
ister upon the closure of said switch, and
electro - magnetic means controlled by the
central office operator to release the detent
or operatively to disconnect the register
from the switch actuating mechanism.

35. In a telephone service meter, the com-
bination with a call sending switch, of a call
register, the operation of which i1s adapted
to operate said call switch, and an electro-
magnet under the control of the central
office operator adapted to restore said switch
to normal.

In witness whereof, I hereunto subscribe
my name this 13th day of June A. D., 1907.

OLIVER C. DENNIS.

Witnesses:
Lyxx A, Winnzaas, -
Grorce E. HicuAlr.
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