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UNITED STATES

PATENT OFFICEK.

ARNOLD R. PIEHN, OF ALTA VISTA, IOWA.
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- No. 848,568.

Specification of Letters Patent.

Patented March 26, 1907.

Application filed March 31, 1906, Serial No. 309,136,

To all whom Tt may concerwn:

Be it known that I, ArxorLp R. PIrHN, a
citizen of the United States, residing at Alta
Vista, in the county of Chickasaw and State
of Towa, have invented a new and usetul
Telephone-Detector, of which the following
is a specification.

This invention relates to telephone sys-

~ tems, and particularly to apparatus for clos-
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ing an alarm-circuit on partly-lines each time

~ a subscriber connects his telephone in the
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‘the purpose ol

talking - circuit, the apparatus being espe-
cially applicable to brigging bell systems for
" detecting the number of a
station were an attempt 1s made to overhear
or break in on a conversation when the line
is in use, although the invention 1s also ap-
plicable for a variety of purposes—such, for
instance, as the sending of a signal to the
central station, so that the operator’'s atten-
tion will be attracted to the number of the
local station desiring a connection—and 1n

this manner accurate accounts may be keépt

by the central-station operator of tolls Tor
the use of other lines, the number of the sub-
scriber desiring a long-distance or other con-
nection being sent to the operator by means
which pass beyond the control of the sub
scriber as soon as set into operation. -

A further object of the invention is to pro-
vide mechanism of such nature that 1t 1s 1m-
possible for any person to operate his calling
or signaling mechanism without also signal-
ing the number of his station.

A still further object of the invention 1s to

provide an automatic signaling means for

party-line systems wherein the circuit-closing
mechanism is operated by a spring-motor
that is wound up automatically each time
a magneto-generator is operated in sounding
a call. - |

With these and other objects.in view, as
will more fully hereinafter appear, the inven-
tion consists in certain novel features of con-
struction and arrangement of parts herein-
after fully described, illustrated in the accoms-

panying drawings, and particularly pointed
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out in the appended claims, it being under-

stood that various changes in the form, pro-
portions, size, and minor details of the struc-
ture may be made without departing irom

the spirit or sacrificing any of the advan-

tages of the invention.

In the accompanying drawings, Figure 1
is a sectional plan view of a portion of the
switch-box of a telephone, illustrating a cir-

‘throughout the several

cult-closing mechanism constructed and ar-

ranged in accordance with the invention.

Fig. 2 1s a vertical section of the same on the
line 2 2 of Fig. 1. Fig. 3 1s a sectional view
of a portion of the saine, showing the parts
in different position. Kig. 4 1s an elevation,
partly in section, illustrating the operation
of the escapement mechanism after the com-
pletion of a calling-signal. Hig. 51s a similar
view showing the manner in which the es-
capement mechanism is operated. Iig. 6 1s
a diagram showing the location of the circuit-
closing devices 1 the receiver-circuit.
Similar numerals of reference are em-
ployed to 1indicate corresponding parts
ficures of the draw-

ngs.

Referring first to Fig. 6, A represents the
receiver, B the transmitter, C the inducto-
rium, and D the battery, of a substation. In
the secondary circuit represented by the con-
ductor 10 i1s arranged the circuit-closing de-
vice forming the subject of the present inven-
tion. Under normal conditions—that is to
say, while the line 1s not 1n use—the circuit
i1s broken, and in order that the subscriber
may carry on a conversation itisnecessaryin
addition to removing the receiver from the
hook to press a button 77, which operates to
effect the closing of the circuit, and this but-
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ton must be held so long as the conversation

is being carried on. Assoon as the buttonis
released the automatic signaling mechanism
operates and the number of the subscriber
who pressed the button 1s signaled along the
line. This circuit-closing mechanism is also
so arranged that while 1t does not mnterfere
with the sounding of the call-bell of the sub-

‘scriber should another station signal 1t wall

prevent the sending of any signal by the sub-
scriber until the circuit is closed, and then
after the calling-signal is sent the number of
the subscriber will'also be automatically sig-
naled along the line, and in both cases this
automatic signaling mechanism will pass be-
yond the control of the subscriber as soon as
the operation i1s commenced.

The shaft 20 shown 1n the drawings forms
the operating-shaft of an ordinary form of
magneto-generator used for calling purposes,
and said shaft 1s shown in the presentinstance
as extending into a sleeve 21, having a caim-
oroove 22, into which extends a pin 23, car-
ried by the shaft, this mechanism being of a
type in ordinary use in that class of magneto-
cenerators wherein the preliminary move-
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“ment of the operating-shaft effects endwise

movement of said sn&ft to cut out an arma-
ture-shunt. It will be seen Lhat a8 SOOI a8
the crank 24 1s turned to t uue right that pin 23
will ride in the cam-slot and the shaft will be

drawn endwise against the stress ol a spring

25, that 1s placed between the collar 21 and a
collar26,that surroundsthe shatt. Thisend-
wise movement of the shatt 1s taken advan-
tage of 1 throwing into and out of operation
a mechanism for automa vically sienaling the
number of a subscriber when the latter oper-
ates his magneto-generator or attempts to
break 1n on the line or to overhear a conver-
sation being carried on beftween other sub-
SCribers.

Mounted on the shatt 20 and free to rotate
thereon is a hollow shalt 28, to which the
immner end of a spiral spring 29 is r1g1aly se-
cured. This shaft also carries a fixed pinicn
30 and a fixed ratchet-wheel 31. Between
the spring and the ratchet-wheel 1s a large
gear-wheel 32, carrying a pawl 33 for engage-
ment with the mtc - wheel, and to the

frame is rigidly secured 1l SpI‘ll’lD-L arrel 34, to

which the outer end of the splml SPring is se-
cured. One end of the hollow shaft 28 is
of non-circular form and carries a shidable
cluteh-disk 35, the hub of which has an annu-
lar groove for the reception of a clutch- -Gper-
a:tmo lever 38, that 1s pivoted on a stud 39,
carried by a bracket 40, extending from the
frame or casing.

The shatft 20 carries a clutch-disk 43, that is
cluteh-
disk 35 is in its normal nosition, as shown in
Figs. 1 and 2, the endwise movement of shaft
20 will move said disk into engagement with
the disk 35, and as soon as the two 'ﬁslm are
clutched tm ether the shaft 28 wiil be rotated
and will start to wind the s spring 29. Duunn
this operation the large %ar—whed 32 is held
from rotative nmvement b" mechanism here-
mafter described, so that bh ¢ spring may be
woun< and will be leaamed in wound posi-
tion for the purpose of subsequently utilizing
its force.

Projecting from the casing 1s a bracket 45,
carrying a stud 46, on which is mounted a
large gear 47, 111t£,111'1L5111110 wit,
30, and this oear 18 rotated dt iwring all the
time the clutch-disks 43 and 35 are connected.
On the face of this gear are two pins 50 and
51, pin 50 being at a greater radial distance
from the axis of stud 46 than the pin 51.
Below: the stud 46 1s a standard 52, forming a
ouide for a bar 53, having at one end a ver-
lelly-extendmo Imm er 54, arranged to be
alternately engaged LjT the PINS 50 and 51.
The rear end of the bar 53 is connected to the
outer end of a clutch-operating lever 56, that
is pivoted on the stud 39, which also carries
the clutch-lever 38, and extendmﬂ hetwcen
the pivot-pin 58, that connects the bar 53 to

h the pinton
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extends over the vertical axis ol the pivot-

pin 39, and so long as it remains n this posi-
tion its stress is neutralized and does not

tend to move the clutch-operating hivu D
either direction. Should the prvot-pim 58 be
moved to one side or the other of a phm
crossing the axis of the pin 39 and tlm Y
59, the spring will complete the movement .
qumldv throwing the clutch-operating lever
in one direction or the other.” This clutceh-
operating lever is provided with two fingers
61 and ¢ 2,, that are disposed, respectively, on
opposite sides ol the cluteh-shitting lever 3
at a pomt m advance of the fulerum of the
latter. This mechanism is mmtended prin-
cipally for the purpose ol preventing over-
winding of the spring 29, and when the mag-
neto- ULHGHE‘LtGl shaft 20 18 turned the clutel
43 18 movul into engagement with cluteh 35
and the winding of the spring will continue
until the pm 50 eneages arm 54, and move-
ment is transmitted Hnmwh the bar 53 to
the lever 56 forshifting the lmr(l 38, and thus
moving clutch 35 from engagement with the
cluteh—isk 43, so that after the SPTING I8
wound the subseriber may continue to move
the magneto-generator as long as may i
desired without danger of injuring the spring
through mruunndmﬂ When the spring op-
er ‘Ltﬁs the pimion 30 is tur ned i the oppo-
site direction and movement is transmitted
to the gear 47 until pin 51 engages ‘{ e arn
54, and movement is transmitted througl
the same mechanism to the clutch-digk 35
moving the latter to the mitial position 1
readiness to be engaged by the cluteh-disk 43
as soon as the crank is again operated,
Secured to the wheel 32 18 a contaet 70,
that 1s disposed somewhat to the rear of u
spring-contact 71, carried by the casimg, and
these two members form terminals of the
lime 10 1 which the recerver 1s located and
are normally disconnected from each other,
so that the se c,oudaw’ circuit 1s broloen.
Pivoted to the frame at a pomt to one side ol
the wheel 32 18 an esc 1})@11101]13 member in the
form of an anchor 72, having two pailets 73
and 74, which are mmnﬂod to sugul%mnh
engage a tooth 75, that is carried by the whe ]
32, said tooth ] )enw normally in engagenment
with the pallet 73, and the tende m\ of the
spring 29 beng 6 rotate said wheel m the
divection indicated ] by the arrow m g, 2 and
hold the tooth 75 agamst sard pallet 73, The
lower end of the ]).;11101/ 1s connected by a ro
76 to a spring-return push-button 77, ar-
ranced at a convenient point outsiae the
casing. When this push-buttonisdepressed,
the ])ELHLL] 73 sWINngs -:mh ard {rom cengage-
ment with the tooth 75 and the wheel 32 vo-
tates until the tooth 75 engages the paliet 74
The advance of the wheel 32 is sufficient to
bring the contact 70 under the contact 71
and compkte the circuit, and as long as ithe
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5 pallet 73.
plurality of contacts 79, the number and
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65 der 87, engaging against the under side of the | and signaling means arranged to

848,568

3

be used. When the push-button is released, | rod 84, moves the latter upward until its end

the pallet 74 moves from engagement with
the teeth 75 and the wheel 32 completes 1ts
rotation until the tooth 75 again engages the
The wheel 32 further carries a

length of which depends on the number of
the subscriber’s station or the calling-signal
of such station. In the present instance two
long serrated contacts and one short serrated
contact are shown as attached to the wheel
32, and the station is one which would re-
spond to two long and one.short rings. As

the wheel 32 rotates its contacts are carried

under the contact 71, and as the serrated

contacts pass said contact 71 two long and
one short signal are sent over the line, and
these may be distinctly heard in the re-
ceivers of all connected subscribers, so that
the subscriber attempting to overhear a con-
versation will be detected. | |

~ The casing is provided with a bracket 80, 1n
which is journaled a vertically-disposed rock-
shaft 81, having a lower arm 82, that 1s bifur-

cated at its outer end and engages the grooved

hub of the clutch-disk 43, so that as said
cluteh-disk moves to and fro with the shaft
20 it will operate arm 82. To the upper end
of the shaft 81 1s secured a lever 83, that car-
ries a rod 84, the forward end of said rod be-
ing arranged to engage a shoulder 86, that 1s
carried by the upper end of the anchor 72,
said shoulder being arranged to the rear of a
shoulder 87, that i1s adapted to engage with
the rod 84 when the anchor is rocked from
the position shown in Fig. 4 to the position
shown in Fig. 5. The rod is provided with a
forwardly-extending arm 88, that is connect-
ed by a helical tension-spring 89 to a fixed
eye of the casing, the spring tending to main-
tain the rod in engagement with said shoul-
der 86. |

When the shaft 20 1s turned, its endwise

movement commences, as previously de-
scribed, by the travel of the pin 23 1 cam-
slot 22, and as the clutch-disk 43 travels in
the same direction it will move arm 82, and
this movement will be transmitted, through
the rock-shaft 81 and lever 83, torod 84, pull-
ing the latter in a direction indicated By the
arrow in Fig. 1 until its end engages the shoul-
der 86 in readiness to operate the anchor.
The parts remain in this position until the
turning of the magneto has ceased and the
crank-shaft 20 is released and allowed to
move outward under the influence of the
spring 25. This movement operates, through
tﬁe clutch-disk 42 and levers 82 and 83, to
permit movement of the rod 84 under the in-
fluence of spring 89, and when this occurs the
pallet 73 will be moved from under the tooth
75, releasing the wheel 32 and allowing it to
rotate in the direction indicated by the arrow
in Fig. 2.  As the anchor 72 rocks the shoul-

1

portion is free from engagement with the
shoulder 86, whereupon the rod is pulled tull

- forward by its spring 89 and the anchor 1s

free to resume its initial position, thus allow-
ing the wheel 32 to complete its full rotation

and carry the contact 79 under the contact

71 and send a signal in accordance with the
number or signal-call by which the station 1is
known. .

In order to prevent too rapid operation of
the automatic signaling mechanism, a gover-
nor 90 is mounted on a shaft 91, one end of
which is journaled in a bracket 45 and the
other end in the casing or frame. This shaft
91 carries a pinion 92, that intermeshes with
the teeth of the gear-wheel 32, and at one end
of the governor 1s a disk 94, which may be en-
gaged by an adjustable friction member 95
for the purpose of controlling the maximum
speed of the governor.

With an apparatus constructed in accord-
ance with this invention it is impossible for
any subscriber on a party-line to send a false
number to a central station when a long-dis-
tance or other pay connection is desired, and
toll accounts may thus be kept with accu-
racy. It is also impossible for any person to
break in on a line or to overhear conversa-
tion between connected subscribers without
detection.

I claim— .

1. In telephony, a circuit making and
breaking means arranged in a talking-circuit
and serving to signal the number of a station
breaking in to the receivers of connected sub-
scribers. '

2. In a telephone system, a circuit-closer
arranged in a normally disconnected talking-
circuit, and means operating through said
circuit-closer for signaling the number of the
station at which the circuit is closed.

3. In a telephone system, means at each
substation for making and breaking the cir-
cuit in accordance with a predetermined

code, and mechanism for starting said means

into operation when the talking-circuit 1s
closed. . |

4. In telephony, a normally broken talk-
ing-circuit, a normally locked circuit-closing
and signaling device arranged at each sta-
tion for making and breaking the circuit 1n
accordance with a predetermined code, and
means operable by the subscriber for releas-
ing said signaling device. -

5. In telephony, a normally broken talk-
ing-circuit, a normally locked signaling de-
vice arranged at each station for making and
breaking the circuit in accordance with a
predetermined code, and a manually-oper-
able releasing device which passes beyond
the control of the person operating.

6. In telephony, a normally broken talk-
ing-circuit, a normally locked circuit-closing
make and
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break the circuit in accordance with a pre-
determined code, and a releasing device ar-
ranged at each station and which the sub-
scriber is compelled to operate before his
talkking-circuit is closed.

7. In telephony, a normally broken talk-
mg-cireutt, a circuit make and break mech-
anism armno"ed at each station for signaling
In accordance with a predetermmed code
means for locking said signaling device from
movement, and a re].easmo member which
the subscriber is compelled to operate before
his talking-circuit can be closed. -

8. In party-line telephone systems, in
which the talking-circuits are normally dis-
connected, a n 01111%11V locked circuit-closer
for establis g the talking-circuit, and hav-
Ing means for 111&1{1110 and breakmﬂ' the cir-
cult to send an audible sighal, and means for
releasing said circuit-closer and temporarily
holdmg “the same with the circuit closed
while the telephone 1s 1n use.

9. In telephony, a revoluble make-and-
break device, connected in the talking-cir-
cuit, means for moving the same, an escape-
ment member for holdnw the make-and-
break device from movement and a push-
button connected to said esc&pement device.

10. In telephony, a spring-revolved malke-
and-break device connected in the talking-
circuit, and carrying a contact for closu"o
sald tall{mo circuit, an escapement member
arranged t0 permit first a limited movement
of the make-and-break device to complete
the talking-circuit, and then a complete
movement to send a signal, and a push-but-
ton connected to said escapement.

11. In telephony, a revoluble make-and-
break device connected in the talking-cir-
cult, & contact carried thereby, a stationar Y

_ contact with which the make-and-break con-

tact engages to complete the talking-circuit,
a lug projecting from said make- and-brealk
dewce an anchor having pallets for engaging
the lun and means Tor operating said anchor,

12. An automatic signaling dewco com-
prising a revoluble wheel hawnﬂ Sp%@d con-
tacts, a lixed contact with which said spaced
contacts engage, to alternately make and
break a swnahnﬂ -circuit, a lug or tooth pro-
jecting from the wheel an escapement mem-
her for permitting limited movement and
then a further movement of the wheel, and

“meansioroperating said escapement member.

13. In telephone signaling mechanisms in-
cluding magneto—ﬂenemtors a wheel or disk
havmg a projecting contact, a stationary
contact with which said prowctmﬂ' contact
engages, means for locking and releasing the
wheel, a spring for rota,tmﬂ* sald Wheel a
Sprmmwmdmﬁ means, and “mechanism for
automatically connectmﬂ and disconnecting
the same from the operatmﬂ—shaft O.lnthb
magneto-generator.

|
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14. In signaling mechanism, a revoluble
and endwise-movable shaft, a spring placed
under stress during the tmllmﬂ of the shaft,
and a signaling means operable by unw 111{1111“
of the spring, and controllable by the enl-
Wise movement ol the shaft.

15. In electric signaling, a revoluble and
endwise-movable Shaft, a Sprmﬂ placed under
stress during the turning of the shaft, a sio-

naling device arranged to make and break u
circult 1 accordance with a predetermined
code, sald signaling device being operable
durnw the unw 111(!1110 movement of the
spring, and a signal- loclunﬂ mmns releasable
by the endwise movement of the shaft.

16. In electric signaling, a mwlul le and
endwise-movable shaft a signaling means ar

ranged to make and break aQ CIP (Julf a.l.1,111_1_1_n

Lhe turning of the Shﬂ.{b and serving {Immw
um\*mdn’w to transmit movement to the S
naling dewce and an escapement mechan-

| 1sm C(murollmﬂ the movement of the sional-

ing device, and releasable by the endwise
movement of the shaft.

17. In electric signaling, a revoluble and
endwise-movable shaft, a clutch-disle there-
on, a hollow shalt, a clutch-disk adjustable
longitudinally of the hollow shaft, said eluteh-

chisks being engaged on endwise movement ol

the first shaft, a ratchet-wheel, and a pinion
secured to the hollow shalt, a spring having
its iInner end secured to said hollow shaft, o
cear-wheel mounted loosely on the shaft and
hELVLl’]G a pawl intermeshing with the ratchet-
wheel circult-closing contacts carried bv
sald Oear-whee] a counter-sh alt, a gear car-
ried thereby and intermeshing with the pin-
1on, & palr ol projecting pins carried by the
oear of the counter shatt and arranged, re-
Spectwoly‘, at different radial distances {rom
the center of said counter-shaftt, means for
snitting the loose clutching-disk, and mech-
anism controlled by the pinions tor operating
the clutch-shifting means. _ _

18. In mechanism of the class desciihed,
the eombination with a gear-train, of a revo-
luble member, having a pair of pl11f~ QTTANCC,
respectively, at different distances from the
center ol rotation of said member, a cluteh
through which movement 1s imparted to the
oear- me L PLVOL-

a cluteh-shifting lever, o
&HY-—D’lOUDLBd opommw-—lover h.wuw 3 Pa
of fingers arranged one on each s side of the
Clutch—-shﬂtlllﬂ lew} a bar connected to the
opemtmo-levu and ha wving a projecting fin-
ger arranged to be alteln%ely encaged by
the pins, and a Spring engaging the operat-
mg-lever and tending to complete the move-
ment of the same in elther direction alter the
commencement of Such movement through
the medium of the pins.

19. In mechanism of the class described,
the combination with a magneto-geneintor,
a revoluble and endm Se - OV J:l]hf
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‘shaft, of a épring placed under stress during' In testimony that I claim the foi’egoing as
the turning of the shaft, a revoluble contact- | my own I have hereto aflixed my signature in.
carrier operable during the unwinding of the | the presence of two witnesses.

spring, a locking device for said contact-car- ARNOLD R. PIEHN.
s rier, and means operable by endwise move- | Witnesses:
ment of the shaft for releasing said locking GEo. J. ScHOLZ,

device. _ | Orro R. PiEnN.
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