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. indicate thé same or corresponding parts-
thrormhout the seve; al ﬁﬂ*ures of the dmw— |
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© three stations; Fig. 2 arearview of the statlon -
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To CLZZ whom z,zﬁ (%97, J concern: o
Be it known that I, THOMAS C‘ DRM\L B, a

1n the county of Morgan and State of Oth

haveinvented a new and useful Impr ovement |
‘1n Eleetrie Selector Systems of Wth]l the fol- |

lowing is a specification. ..
My nwentmn relates to a new selector s;y S-
tem. of electric signaling apparatus intended

more particular ly for use in connection with.
telephonic transmission, fire-alarm, district-
messenger, and any serviee requiring individ-
- ual swnalmn* properties without Lhe inter-

 vention of a centml office or centr ally-located-

operating or controlling devices.

My mventlon conmsbs of step-by-step and
~unison mechamsm whichisoperated and con--

Its operation is such that |

trolled in series.

any particular or desu ed station-or combina-
tion of stations in the circuit may be called

by any other without inter fering with or call—

ing the undesired stations. -

| ThlS system is espeelally a'dapted to and
brings about that class of telephone service

in which as high as fifty phones may be oper-

ated in towns, villages, department - build-
, Without the intervention
of a (3611131 al o “ﬁce 01“' any form of central dlS-
tribution of signaling ¢irenits.

mmultiplicity of stations that may be individu-
ally signaled from one circuit.. This a,pphes
to th.:LL class of telephony in which series or

‘bridging bells are now extensively used and

whwh ring sim ulta,neously atall stations W hen
any desi r'ed station is being called. = .

In the accompanying drawmws and follow-
- ing specification, a descrlptlon of the mech-

anism and its operation which forms my in-

vention will be shown and described.

- Thesame letters and numerals of reference

ings.. |
Flu'me 1 is & dlan‘l .;l,mmatw view showmw

. mechamsm I‘10‘ J a, ‘back elevation.of the

50

hand or pointer.
pmntel 18 seeured is cshown broken ther efrom |

levers for steppmw the ratchet-wheel; Fig. 4,

a front view of the face over which moves the
" The shaft on: ‘which the

My system is also espeemlly adapted b0
party-line telephone service by reason of the

u-h.—-

lI

| :1,11(1 ]ymﬂ’ ina dlﬁ'el ent plfme

.. lomted similar resistances R.

'.Wha,t dif
~wheel and contact- dlsk to be 1etm ned. to for-
mer or normal pos1t10n
described a series of such mechanisms may be
kept in unison and in step by decreasing and
restoring the current strength in en*eu]t C.

eleva,tlon of the contact-disk or commutatm

I‘m 518&81(16 D

At each station S8’ 8" (showmn Fig. 1) are 55 o

By means of
proper switching appurtenances and a make-
and-break contact-crank located at each sta-

| tion-the resistancesat any station may be in-
“troduced into or withdrawn from the circuit 6o
| Ccontaining the electromagnets, and the cur- -
‘rent for opemmnn* the system may be made
intermittent by r evolwn g any one 0{' the con-..
taet-cranks. |
.. The funection of the re s1stance R 18 by 113& 65

1111:1 oduction into the circuit C to increase the -

resistance of that circuit, thereby decreasing
the strenfrth of current ﬂowmn' throun'h the

elrcmt

In practwe the reslstmmes &t the 1espect1ve 7o
;statmns S5'8" are made equivalents, and the

introduction of any one will suffice to give
the ploper deelease or mlatlon in cuuent

.-Stlenﬂ‘th " |
The meehamsm as Wlll be descl 1bed fa,r 7 5

thel on, is 8o constr ucted thatby passinga cur-

rent of given strength intermittently throunh

the eleetromawnets a step-by-step movement

s imparted to the ratchet-wheel and commu-
tator or contact-disk, and by passing a cur- 8o
rent of greater strenn'th throun*h the electro-

magnet the mech&msm will opemte 11 a some-
‘erent manner, causing the ratchet-

This: variation of current st1enwth 18 prefer-

ably and more pmctlcally acgomphshed by go

means’ of ohmic resistance, but equivalent

‘means, such’ as countel eleetlomotlve foree,
|- may be used. -

The mechanism employed in thls system is

m‘efembly constructed as follows: Mounted 05
on a shaft 1 is a ratchet-wheel 2, coutalmnw L
as many or more teeth than there are 11'1313:('11— |

mentsin the system a commutator orcontact-

disk 3, a'pinion-gear 4, meshing Wlth the seg-
ment-frear b, car rwd on a shafb 6,

atmw hand or pointer 7, secured to the end
| of shaft 1, moves over a smmble face, Fig. 4,
for the pm pose of indicating the number of
|'steps given to the ratchet and at the same

~Thusin the manner 8 5 N

~An 1“{1(11- 100
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if the system is in use .by
A pin 11 serves as a st()p for

time -indicates
other stations.

- pointer 7.

(o

.I_S

constructed-as follows: a disk S, composed, of
metal, having a rim or band of insulating_ma—

band or rim of insulating material :zmd form-
ing a segment through WhIGh the circuit C'

18 closed when said sen'ment is rotated dia-

metricallyopposite the oontact -screw 22, here-
inafter described.

The shaft 12 carries two levels 13 and 14,
the former bemﬂ' vertical and having befu-

ings on said shaft 12 and the latter bemg an-

ﬂ'ular and having bemmﬂ*s on thesame shaft

| between the blfm cated end of lever13. Iig.

20

two-levers on shaft 12.

3 particularly shows the arrangement of the
The arrangement 1s
such that the angle-lever 14 may move inde-

pendent of ver tical lever 13 when the stress-

spring 287is overcome by reason of the nor-
mal current passing through.the operating-

electromagnet,as willbe more fully explaiued;

. The vertical lever 13 carries at its upper

end two pawls 15 and 16, by means of which

a step-by-step movement is imparted to the

| 20

35

ratchet-wheel and contact-disk.

ture 17, by means of which the energy of elec-

- tromagnet operates and controls the mechan-
- 1Sml.

A bifurcated lever 18, mounted on a
shaft 19, extends to and undel the pawls 15
and 16 _tq1 the purpose of disengaging the

pawls from the teeth of the ratchet-wheel in

~order that the ratchet, contact-disk, and
- pointer may be free to return to zero or nor-

40

mal position through the influence. of the
weighted segment 5.
cated lever 18 is a lifting-rod 20, through
which a certain movemen?$ of armature 17 is

- transmitted to said bifurcated lever, by rea-
son of which the pawls are disen ﬂ"w‘ed and the

45

ratchet made free. | -
JTimiting and ad,]ustmn‘ serews 21 and 29

“are employed for adjusting the pawls to the

.50

ratehet,  the former ]IIII_ILII]“‘ the outward

J movement of vertical lever 13__ and the latter

forming a.contact for one side of circuit ¢

~and adjusting the return movement by com-
- 1ing in eontact with the periphery of the con-

lated from the vertical lever 13 byinsulating- |

55

6o

act disk 3. The contact-serew 22 is insu-
bushing 23. - A spring-wire 24, Fig. 2, has

electmcal connection with contaet—-smew 29

by means of a nut having a projection 3l.

This spring extends from ba,ld projection par-
allel with _level 13 and passes through an in-
sulating-block on shaft 12 to an adjusting ar-
rangement 25. This spring acts as a retrac-
tile spring for lever 15 and as an electrical

. conductor for contact-serew 22 and forms one

side of the circuit ¢, which is controlled by |

The angle-
lever 14 carr 1es on its horizontal arm an arma- |

Pivoted to the bifur-

|
- fterial 9 around its periphery, a contact-point |
- 10 extending from said disk 8 through said

| especially shown. .
structed with arms 26 and 27 at its lower end,

forming Jom nals for said lever.

605309

8 through the conduetmﬂ* material eompos— g

ing the: Shaft and Journals

i The pawls 15 and 16 are éumnﬂ'ed on. ver- |
The commutator or contact- dlsk I‘m 5, 1is | tical lever 13 in order that both the outward

and the return movements of the lever may

be utilized in rotating the ratchet-wheel, the
pawl 15 pulling the 1a,tehet forward one- ‘half

tooth and the lower pawl 16 catching the

ratehet at that point, and on the return move-

ment of said lever the lower pawl pushes the

ratchet one-halt tooth and the top pawl
catches the ratchet at that point.

In prac-
tice this construction is found to possess pe-

| culiar advantages to its operation, inasmuch

as the inertia of the ratchet, contact-disk, and
the pinion-gear and its 1111361 meshing we 10‘11‘5-
ed segment 5 causes the oper a,tmﬂ'-levels to
be 11111f01111 and symmetr ical.in thew oscilla-
tion up to the maximum speed to which the

mechanism is capable of working and elimi-

nates the *“kick” or unsymmetrical oscilla-

tionscaused by fluctuationin current and self-
-induction.
bodies another advantage, as it lessens the os-
~cillating distance of armature 17 to one-half

This arrangement of pawls em-

that required if only one pawl were used to ro-
tate the ratchet a given distance, therefore re-
ducing the air-gap at the poles of the magnets
a corresponding
reducing the energy required to operate the
mechamsm o |
Iig. 3, a back elevation of the two levers

13 and 14: is more particularly for showing

‘their plefemble constrnction and arrange-
ment on shaft 12. "The arrangement ::md
connection of the retractile spring 24 is also
The vertical lever is con-

through which passes the shaft 12, theleby
The an ole-

lever 14 is centrally. journaled between the

Carms 26 and 27 of lever 13, both of said le-

M e

to the pin 11, the

vers being so journaled on shaft'12 as to be
free to move thereon. Dy means of stress-
spring 28 and adjusting-screw 29 the vertical
arm of angle-lever 14 is so united: to vertical
lever 13 that they oscillate together under the
influence of the 1ntelmlttenb current while
oiving a step-by-step to the ratchet-wheel.
By reason of stress-spring 28 being so adjust-
ed as to overcome. the mmatme pull which
tends to separate the vertical arm of angle-
lever 14 from the vertical lever 13 the two le-
vers are united in their oscillation as Lhonﬂ‘h
they were a rigid lever.

In order to put the mechanism in 1101*11’1&1
condition by returning the. pointer to zero or
greater or normal current
is required to passthrough the electromagnet
thereof.
stress of spring 28, thereby separating the

amount, and consequently'

10
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The normal current over comes the -

vertical arm of ann'le lover 14 from the ver-
- tical lever 15, which gives an independent or

distinet movement to the said angle-lever 14.

; -contact -serew 22 &nd contact - segment 10. { This 111dependent or distinct movement is for
The other side of circuit C' is by way of disk | the purpose of disengaging the pawls from

'_i3<:>




Y
- at the same time.

“While the levers oscillate |

ar mature 17 to step the ratchet- Wheel the bi-

IO

ated thereby;

furcated lever 18 is not influenced Or oper-

23 18 thereby overcome, and the mdependent

‘movement operates to d1sen gage the pawls by

reason of adjusting-screw 30 transmlttm o the

but the higher or normal
- strength current being made to pass through
_the electwmawnet thereof the stress-spring

independent mov ement of level 14 to the 11ft--'

mﬂ-rod 20,

It is obvious that the stress- 5p11110' 28 dls- |

tmn'mshes and is sensitive to the different:

str enn*ths of current which are pa,ssed through

- the electromacrnets and that to give a step-bv-

- step to the syetem the normal current in cir- ]

- -cuit C must be diminished, so as not to over-
. 20

come the stress of spring 28, and to place the

- system in normal condition requires the nor-
mal eurrent to be restored in cirecuit C, thus

5

overcoming the stress-springs and disen gay-

ing the p&wls allowing the w elﬂ*hted sefrment_;
1) to return ther evolvmg par ts 130 zer 0 Or mor-

mal position.

ing the segment 10, which is adapted to make

.30

o contact with contact-serew 22 at- a certain
point of revolution of shaft 1, is ad;ustab]y'
~ mounted on said shaft between the ratchet 2

~ and pinion-gear 4. -~ As the series of mechan-
- isms oper: ate simultaneously in all their fune-

35

‘tions, it is obvious that the contact-disk at
stetmn S 'may be set to close the circuit C' at
~ the first step, station S’ at the second step, .
station 8" at the third step, and so on, as 15 '

. j_predetel mined by the setting of the dlsks

| . 4(_3;

The circuit C' (shown at each station) may

be connected to any signaling device that re-
. qmres the circuit to be closed in order to be
- putin operation. To illustrate, I show a com-

~* mon electric vibratory bell and an operating-

- battery connected at station §'.
signal this station, it is necessary to give

a step-by -step to the ratchet eomesponduw
- to the position of the contact-segment 10.

- Thus if the centact segmentis set three teeth-_
back of the zero or uormal point it requires
three stepsof the ratchet to revolve the conx
- tact-segment diametrically opposite the con- |

'--_ta,ct-smew “Furthermore, a number of seg- |

.'_50'-

© . mentsmay f01 m parts of the periphery of con-

tact-disk 3.

- station S the contact-disk was set to-close the

~ ¢ireuit ¢ at the first, step, the station S’ at the -
‘second step, and the station S” at- the third
step. * At the fourth step segment-contacts |

:' | 6_0

~could be arranged in all the disks so as’ to

B close the. cnemt C' at all stations at'the same

- time, thus signaling all stations at once. At

only close the cucmt C' at stations S am] S,

| end SO on thleun*hout any deswed eombmw

In order to

‘ing the same.

- The commutatm or eonteet d1sk 3, eontam-.-

By means of this arrangement
any combination of stations could he si ﬂ'naled'
- To illustrate, suppose at |

" the fifth step seﬂ*mente could be arranged to |

mally out of eircuit.

tact-crank..

disks.

The elank eontaet ama,nfrement ehown et
each station is for the purpose of makingand

breaking the circuit C, thereby pulsatmﬂ* or - . -
making the current 1nte1m1tte11t by revolv-
It is preferably constructed
a smtable bearing 33, through
which extends the shank of emnk arm 34, on'”
the end of which shank is ‘placed a cam 35.

as: follows

the teeth of the ratehet end opem,teq 1n t11e I tion - of statlons b}',r pmpelly adJuetmn‘ the -
~following manner: '

~ through the influence of electromagnet and

5

This cam is adapted to make contact with

contact-leaf 86 on revolving said crank. Be- o
| low the crank, at R, is loea,ted the resistance
in electrical connection with contact-leaf 36
and circuit C, so as to be directly in circuit
‘when the eurlent is pulsated. Around this
‘crank-contact device and resistance is placed

a shunt or cut-out, so as to keep the circuit

C normally closed a,nd the resistance R nor-
This shunt or: eut out-

may. be controlled by various means. A

‘push-button is shown in one instance, Wthh

is arranged to break said shunt or eut-out

circuit by pressmn' the same. At stations S

contacts for the same. purpose. However,

when using this device dir ectlyin connectlon o
with telephome apparatus the shunt or cut-

out’'is placed under the control of the switch

controlled by the hand- phone or receiver.

The operation of the system is as follows:

Tn operating the system to make a call the
-shunt or cut-outcircuit around the resistance

~and contact-crank at the stetlon deSIIIIZlﬂ' to m'o'.'_

make the call is opened or broken by the

switch or push-butfon, as the case may be.

‘This operation 1utroduees the resistance. at :. o
~{ that station directly into eircuit C, thereby o
‘diminishing the current through the circuit

at the time of pulsation by 1ev01vmfr the con-

As -hereinbefore expldmed the
stress- sprmn's at the station meeha,msms are

not ‘overcome by this diminished cmrrent
‘Therefore at each pulsation a step is given to
the ratchet-wheel at every station. |
remains with the operator to give a number

110
It now -

of revolutions of the. eontact erank corre- .

‘sponding:to the number of :steps required to
put the contact-segment of disk 3 into con-
tact with eenteet—serew 22 at the particular
“At the com-

pletion of the call the push 18 1eleased or the =
switeh closed, as the case may be, thereby =
closing the shunt or cut-out eircuit around
The re~ -

station orstations being called.

the 1e51eta,nee and. contact-crank..
sistance being now cut out, the nor mal cur-

rent 1is restmed in mrcmt C, thereby over- S
coming stress-springs 28, whwh allows angle-
lever 14 to lift blfllreatecl lever 18, theteby

120

disengaging the pawls from the teeth of the .

T atehet—-wheels throughout the entire system.
This opemtlen pleeee the series of mechan-
~1sms in unison at the completion of eachcall
by returning the revolving parts to zero or
| normal pOSl‘DlOn and: mel{es obvious, by rea-
een of the pomtele s‘mndmg ab zew or uerm' .

130

90
and S’ is shown common sw1tch arms. and

o

125




~vention of any controlling devices.

605,309

mal position, that the system is not in active | a magnet, angle-lever and armature, the ver-
~ operation and is ready for any one desiring
- to make a call.

By means of the mechanism and resistance

as described the system is under the control
of each and every operator without the inter-

erators have complete control of the entire

- system. from their individual stations by

10

means of the resistance R to increase the re-

sistance of the circuit C containing a prac-

~ tically constant electromotive force and the

~ mechanism operated, connected, and con-

'-,5

structed as herein described. Itisrapid and

reliable in its action and obviates the neces-
sity of attention to keep the mechanisms in

: unison' throughout the system.

In a former apphcatlon for Letté,i s Patent,

| Serial No. 516,354, I have described and

20

claimed the appheatmn of the resistance as

it is herein described and applied to the op-

eration of step- by step :—md unison mechan— .
“isms.
- The eon‘tact—dlsk or commutatm a8 herein

shown and deser ibed, has been desu ibed and

claimed in a former apphcatlon for Letters

- Patent,Serial No. 516,354. Thiscontact-disk
- overcomes any contingency in contacts for

39
35
40
45
;
55

60

selective step-by-step mechanism. The nov-

elty of this contact-disk or commutator con-

sists in the fact that contact is made and

the circuit C’ closed in the mechanism with-

out disturbing the operating-balance of the
mechanism. Should a contact arrangement
be used that would introduce friction at the
point of making contact and that friction

~was not present in the mechanism at other

times, then the mechanism would, when work-
ing rapidly, be inclined to ‘*stick” at the

point of making contact and would also miss

steps at this point, which would throw the
series of mechanisms out of unison.

- The contact-segment 10 being circumfer-
ential with the periphery of the disk and the
contact-screw 22 and the disk 3 being made
means of limiting the movement of the ver-
tical lever 13, it is obvious that the contact-

screw may make contact with the contact-

segment as easy as rest on other portions of
the periphery of the disk. Thisarrangement
constitutes a perfectly frictionless means of
closing the circuit C’ without detriment to
speed and reliability of operation.

Having described myinvention and pomt-
ed out that which i is described and claimed in
another application, 1 desire to claim and se-
cure by Letters Patent as follows: B

1.-The combination of a series of step-by-
step mechanisms and a series of restoring
mechanisms at a series of stations respec-
tively, means for moving the series of step-
ping mechanisms to a pr edetel mined position

by an intermittent current, and means for

- operating the restoring mechanism to return

the parts to normal by a current of greater

strength than the intermittent curr ent the

steppmﬂ* and unlson mechanisms comprising |

The op-

ticalleverand pawls, the stress-spring to com-
bine the levers, the r &tchet—wheel and con-

tact-disk.
- 2. The combmatwn ina selectm system of

a lme circuit connecting a series of step-by-

step and restoring .meehanisms at a series of

stations respectively, an operating -battery
located in said circuit, a series of contact-
cranks, and a series of switches located at

70 . .

75

said stations bv means of which the said cir-

cuit may be opened and closed, and the cur-

rent pulsated through the mechanisms, means

30

located at each station, by which the normal

when it is desired to step the mechanisms, and
restored when itis desired to restore the mech-
anisms, the step-by-step and restoring mech-
anisms comprising the ratchet-wheel, levers
and pawls, to rotate the contact- disk when

tact-disk and contact-secrew to closeée the sig-
naling-cireuit at a predetermined position of

| rotamon of said series of mechanisms, the bi-
furcated lever operated by the said normal .

current to disengage the pawls, and the seg-

ment-gear to 1613111]1 the ratchet-wheel and -

contact-disk to normal position on operating
the restoring mechanisms to reset the system.
3. The combination with vertical lever 13,

ile spring 24, in electrical eonneetlon with

levers to form a eonductor for circuit C, sub-

| stantially as specified.

4, In a selector system, the eomblna,tlon of
the electromagnet and armature, the vertical

the shaft 1, ratchet-wheel 2, contact-disk 3,
plmon-ﬂ*eﬂr4 the pointer 7, the weighted seg-
ment-gear to return the 1eV01V1nﬂ' parts 130
normal position, the bifurcated lever and its
lifting-rod to disengage the pawls from the

teeth of the ratchet- wheel the contact-screw:
22, and contact-segment of disk 3, to close the |

circuit C, sub&,tanha,lly as spemﬁed
5. In a selector system the combination at

ratchet-wheel, pawlsand lever to step the con-
tact-disk, the contact disk and contact-screw
to close the circuit C', the bifurcated lever
and lifting-rod Opera,tmn* through the influ-
ence of the electromagnet to dlsenwa,ge the

- pawls, the pinion-gear and segment-gear to

return the pointer, r ratchet- wheel and contact-
disk to normal position, the electromagnet,

angle-leverand armature operating under the

influence of the diminished curr ent to step

current in the line-cir cuit may be diminished -

pulsating the diminished current, the con-

90

| the angle-lever and armature, the contact—- :
SCrew 22 insulated therefrom, of the retract-
"I00
said contact-screw, and insulated from said

105 .
lever to step the ratchet- wheel, the angle-le-
ver, stress-spring and su1table ad;;ustments -'

110

115

each station of the face-plate and pointer, the .

120

125

the ratchet-wheel, and operating under the. H

influence of the normal current to disengage
the pawls from the teeth of theratchet- wheel

the stress-spring and its adjusting-screw, the |

130

resistance to diminish the cuuent and means :
of keeping said resistances normally out of

cucmt substantially as set f0113h




6. In a selector system the comblnatlou of

apluralityof devices connected in series with
suitable source of current, each of said de-|
vices consisting of an electmmawnet and-ar-

s mature, ashaft carrying aratchet-wheel con-
tact-disk, , pointer and pinion-gear, the anﬂ'le-

lever, vertical leverand stress. sprmwmth its
adjustments, pawls carried on said vertieal

~ lever to step said ratchet, a contact carried
1o by sald vertical lever to make contact with

said disk, a bifurcated lever to disengage the |
said pawls from the teeth of sald 1‘&1?(311613-: ,

_'Wheel a,wewhted sewment-ﬂ'em' meshmn' W1th' |
said pinion-gear to return said ratchet- wheel N
contaet- dlsk and pointer to normal posntwn 15

a resistance located at each of said devicesto

‘diminish the current in circuit C, for the pur-
‘pose specified,and means as descrlbed tomake
.the current mtermlttent through the system

TIIOMAS C. DRAKE

Wltnesses g

Gro. M. SCOTT
JNO. D. _ERWI_N_
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