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SPECIFICATION forming part of Letters Patent No. 780,439, dated January 17, 1905.
| Application filed June 18,1903, Serial No. 161.97’9.

To all whom it may concern:

Be 1t known that we, Jorx K. NORSTROM
and Hexry M. GRAIF of Chicago, in the
county of Cook and State of 1”111018, have in-
vented certamlnew and useful Imiprovements

in Electric-Circuit Closers, and we hereby 1

declare that the following is a full, clear, and
exact description thereelL reference being had

to the aceempanvma' drawmﬂ's which torm

part of this speelﬁeamon
Ourinvention relatesto eleetrlc-elr(,u1t clos-
ers, and more particularly to multiple-cir-

cuit closers adapted for use as calling devices -
.in conjunction with automatic telephone -eX-

change systems.

In the practice of antomatic exchanﬂ'e tele-

phony it 1s desirable to employ eal]mg mech-
anism doewned to automatically perform its

functions of cir cuit making and breaking upon

the accomplishment by t the subscriber of cer-

taln preliminary steps of such a simple and
obvious nature as to require of the subscriber
no greater mental exertion than is required.
to be used in the employment of the ordinary
It is also desir-,

manual exchange systems.
able that the arrangement of the apparatus
be such that the operation of the partsin their

normal or self-suggestive sequence will pro-

duce 1n proper sequentlal relation the results
sought to be attained, so as to make instruc-

tion in the use of the devices. practically un-.

necessary. It is primarily with a view. toac-
complishing these disiderata that our inven-
tion 1s designed; but other and further ob-
jects will become apparent to those skilledin

- the art from the following deseuptlon and

the appended claims.

Referring now to-the drawings, Wherem We.}_
have 1lluet1ated an operative embodiment of |

our invention, Figure 1 isa.top plan view of
our lmpzm ed circuit - closing mechanisn.

F] o',

with the same.
cal section taken on line 8 3 of Fig. 1.
4 is arearelevation of apart of the apparatus.

i lg. 5 1s a transverse vertical section on line’

5 5 of Fig. 1. Fig. 6 is a detail illnstrating

.o

2 1s a distorted dlawrammamc plan illus-
tr atmg certain poeelble circuit connections
Fig. 3 is a transverse verti- |

Fig.

tace of the wheel.
| mounted on the shaft 12, but is adapted to be.

one of the primary actuating-wheels in op-
eration to close itscontact- springs.

of Fig. 3. Fig. 8 is a fragmentary view of

associated devices.
Throughout the drawings like numera]s ef

'i‘eterence refer to like parts.

Referring now to the drawings, 10 mdl-

‘cates a baee block, and- 11 11 side pieces of a
| supporting - framew ork, which may be of-
“wood or other preferred material.

10" indicates a metallic base- plate having

secured thereto or formed integral therewith

such standards or supports as are previded to

Fig. Tis 5
‘a fragmentary transverse section on line 7 7.

the ]ewer portlon of the receiver-hook and'its _

55

60

afford bearings or mountings for the mech-_'

anism emploved

- 12 1ndicates a lono'ltudlnallv extendmo' |
‘mailn shafttfinding bearing at 1tsepp081teendq .
in the standards13 and 14 provided therefor.
The said shaft is adapted and arranged to af-
ford support for the primary actuating mem-
bers of the apparatus which require to be ac-
tuated by -the user in order to enable the: de-'
vice to autematwally perform 1ts function.

- The primary aetuatmg members are herem_
illustrated as three in number and- comprise
i two toothed finger - wheels 15 and 15*and a .
segmental cam member to be hereinaftter more

~ fully deseribed.”
‘their respeetwe associated devices are iden-

The wheels 15 and 15* and

tical - in .their construaction and ‘arrangement,

79

75

80

and it will therefore be necessary to describe -

one only of these memhers—for instance, the
“wheel 15—it.being understood that the aheel_
15* embodies exactly similar parts indicated
-on the drawings hy similar numer als dlﬁel’i?llll-

&

wheel 15 is provided with a series of . finger--

tiated. by the exponent character .*

notches 18, separated by teeth 17 and pro- '

| vided with a smooth peripheral surface 19,
90
dicia, such as numbers or letters, to identify =

adapted to have suitably marked thereon in-

the various finger spaces or notches in the

The wheel "15-is loosely

connected therewith for rotation in one direc-

tion through the inter medlary of ;) ratchet—and- -

95



" pawl mechanism. Ashereinillustrated, 20 in-

.........
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| dicates a ratchet keyed to the shaft, and 21 a

pawl pivoted to a suitable part of the wheel
15 and held in enwaoement w1th the ra,tchet
by the spring 22. |

23 indicates a coiled spring one end of

“which is secured to the wheel 15, the other end

- of which is suitably fastened, as at 23’ to the

10

20

30

framework of the device.

It will be apparent from the illustration and
description that when the topof the wheel 15is
drawn forward toward the h'ont of the mechan-

ism the pawl 21 mayslip freely over its ratchet

20 without turning the shaft 12; but at the
same time the spring 28 is put under tension.
It now the wheel be released, it tends to return-
to 1ts normal or initiak position under tension
of thespring 23, in its movement rotating with
1t the shaft 12 through the operative engage-
ment of the ratchet-and-pawl devices.

24 indicates generally a fan governor or re-
tarding device of well - known construction

fcreared to the shaft-12 to regulate or retard

its rotative speed, so that the 1 return of an ac-

tuating device to normal position after an ini-

tial movement therefrom will be suitably slow.
Associated with each primary actuating de-
vice is a set of circuit-closing springs nor-
mally arranged in open position and designed
to be closed by the operatlon of the primar y
actuating mechanism.
The devices associated with wheels 15 and

15" are 1dentical, so that again one set of de-

35
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vices only will be descrlbed | :

25 and 26 indicate two contact-springs as-
sociated with the primary actuating-wheel 15,
such springs being mqulated from each other
and ha,vmﬂ their major portions arranged in
vertical pamllellsm at a suitable dISt&HGE‘ from
the wheel 15. Interposed between the primary
actuating-wheel and the contact-springs is a
motion ~'translating mechanism arranged to

tr ansmit from the Wheel when rotated.in one |
direction only to the springs lateral motion to
close the springs a rrumber of times. deter-:

mined by the number of teeth of the wheel 15
passing thereby. This translating mechanism
comprises a standard 27, whereon is pivoted a
bell-crank lever 28, the shorter horizontal arm
whereof projects into. the path of the teeth 17

- of the wheel 15 and the lonﬂ'er arm of which-

55

depends into proximity to the springs 25 and
26. "I'he horizontal arm of the lever 28 is pref-

| erably provided with an antltrlctmn—roller to |
receive the thrust of the teeth of the primary
actuating-wheel, while the longer arm 1s pro- -

vidéd with insulated pin 28, pro;lectmo' later-
ally therefrom and overlying the spring 26 in

- front thereof, so that when the horizontal arm

‘ 60_-

 the contact-springs.

ot the lever is depreqsed the depending arm,
with its projecting pin 28', is moved to cl'ose
A leaf - -spring 29, se-
cured to the dependmcr arm of the lever and
shdmo‘lv enn*acrmg guides 30 mounted on the

primary actuating-wheels 15 and 15

“to the framework of the device. -
‘provided with a spring 48, tending to nor-

‘mally hold it in raised ppsition, S&ld sSpring
however, that the

welght of the receiver sufhces to overcome its

46 -of. the hook..

 base-plate, serves asa damping-spring and to

normally poswmn the bell- crank lever.
Reterring now to the ‘‘segmental-cam”

primary actuating de¥ice heretofore adverted

to, it ' will be seen that it generally comprises

a body member 31, connected with the shaft
12 by a pawl and ratchet and normally held

at one limit of its movement by a coiled

spring-in a manner similar to the wheel 15,
the ratchet-and-pawl devices being genemlly
indicated at 32 and the spring at 33. .

34 is ah operating-handle for the cam mem-

ber. which when the device is in normal con-

dition stands preferablv in vertical position.

75

The member 31 is provided with two laterally

‘and peripherally separated segmental cams

80

35 and 36 of suitable proportions, preferably -

formed integral with the body 31. Thelarger
cam 35, having the most extended perlpheral

| surf'ace 1S arranﬂ'ed in the lower relative po-
sition and is oﬂ’set to the side of the seg-
mental member adjacent the wheel 152, thei

peripheraly-short cam 36 being -ari*ange.d in

uppermost position and offset the .other side’

of the body portion of the member. FEach

of the cams 35 and 36 has associated there-

00

with a set of contact-springs-and a transmit- =

ting device similar to-those associated with

two springs a.sqocmted with the cam 35 are

indicated at 37 and 38, respectively, while.

three springs a,ssocmted with the cam 36 are
indicated at 89, 40, and 41, reSpectlvelv 1t

ranged 1n the same manner as the springs 25
and 28, associated with the wheel 15, and that
the bell crank tra,ns.rmttma' device associated
with each set of springs is identical with the

lever devices provided for the wheels 15 and
15",
therefore, be specifically described: but thelr
- parts will be designated by the numerals em-

These transmitting devices need not,

" The

95

will be under stood that these springs are ar-._

105

ployed to designate the like parts associated

~with wheel 15, the devicesassociated with the.

cam 35 bemﬂ' dlsmngmshed by the exponent. -

b” and those associated with the
?J |

character °
cam 36 by the exponent character

ITO

45 indicates a receiver-hook prov.ided with -

a vertically - disposed. stem 46, arranged to

slide vertically in guide 47, su1tablv secured -

being of such strencrth
tension and depress the hook. * Inthe present
lllustratwe embodiment .we hav

"Fhe hook 1s_

TI5

"I20
shown the

spring 48 as fixedly attached at one, end to a

projection 13’ from the bracket ‘13 and its

other end arranged to slide between two in-

sulated pins 49 a{nd 49', secured to the stem

may, as herem 1llustrated be employed as the

switch -sprmg, whose tunctlon 18 toQ com-

125

It deswed the spring 48
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monly known to need specific description. To
this end the contact-pins 50-and 51, project-
ing from a suitable part of the frameworlf,
such as the side piece 11, are arranged to limit

the vertical movement ot the spring 48 and

act as the upper and lower contact- pomts of
the receiver-hook switch.

From the preceding description it will ap-
pear that the wheels 15 and 15" and the sey-
mental cam membpr 31 may any one be man-
ually moved in a forward direction—that is

to say, the upper portion of the wheel or seg--

ment may be drawn toward the front of the
machine withount actuating its bell-crank le-
ver to close the contact- springs associated
therewith and also without rotating the shaft
12, as heretofore described. Upon the release

of the whee] or qegmpnt however, it will be

apparent that it will return to 1ts 1n1t1a,l POSI-
tion under tension of its spring, thereby de-

pressing the horizontal arm of the bell-crank

lever associated therewith during the passage
of each tooth.or its cam, as the case may be,

~and closing the associated contact-springs a

number of times or a length of time corre-
sponding with the number of teeth or the
length of the cam passing the horizontal arm
of the lever. By the construction herein

illustrated, however, we provide means for

making the return or actuating movement of

- cach of the primary actuating devices mu-

AOC

tually interdependent in such a way that when
the actuating devices are initially operated in

their normal sequence theV will automatically

perform their functions in proper IG]&;EIVB
order. |

{n the operation of the telephones now com-
monly employed in conjunction with manu-
ally-operated exchange systems the usual se-
quence of operation is as follows: The receiver

s first removed from its hook to prepare the

line for the transmission to *‘ central? of in-

formation as to ‘the number desired to be
‘called, the number is called and the connec-
tion given by central; and atter the conver-
sation 1s finished the recelver is hung upon

its hook to inform central that connection

may be broken and the lines restored to theirﬂ
1t 1s our object to so ar-{
range the devices of our calling mechanism:
that these operations may be followed out in’

normal condition.

 the automatic calling device, the receiver be-

55
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ing first removed: from its hook, the number-
wheels being then actuated to call the num-
ber, then the segment_arbitrarily. depressed

O secure the connection of the lines, and when

the conversation is finished the receiver be- |
ing placed upon its hook to disconnect the

lme% the single operation of hanging up the

receiver serving to cause the .performance of"

all the functions necessary to restore the lines
to thelr initial condition.
tuating devices are arr&nged In proper se-
quence, and their actions are made so inter-

dependent that all of the primary devices .

hook or stop portion 623 -

To thls end the ac- .

must he set or ptepared for action ¥ fore any

may act, while the setting of the fast device
of the series automatlcallv causes the succes-

sive release for actlon of ‘1,11 of the set dewces

of the series.

Referring now to the drawmﬂ's, 113 Wlll be. o

seen that assocla,ted with the crank-lever 28
of the wheel 15is a catch or detent 57, car-

-ried by or formed integral with the: rock-shaft

58, mounted in suitable ‘brackets provided

thereiror in the frame ‘and having an operat-
ing-arm -59 extending forward to the front

portion of the device, A suitably-arranged
cotled spring 60 tends to hold the rock-shaft
58 1n such position that the detent 57 is held
in raised position against the stop 61, carried
by one of the supporting-brackets, in which

position the detent 57 lies immediately be-

hind the depending arm of the bell-crank le-
ver 1n position to prevent said arm from mov-

ing rearwardly or in a functionally-operative

direction. Accordingly when the detent is

'm operative position the wheel 15 may be
given its initial movement in a forward direc--

tion, the teeth 17 passing the bell-crank le-

ver, throwing its depending a,rrn_away_fmm‘
Sprin'ﬁ‘s and the detent 57; but it will beap-

75

8o

Q0

parent that the lever 28 and detent 57 forma -

stop to prevent the return of the wheel to its
95"

normal position. When, however, the de-
tent 57 is removed from its position in rear

of the depending arm of the bell-crank lever;

the latter 1s at liberty to .swing rearwardly
and the wheel is free to return to normal po-
sition.. Similar catch mechanisms are pro-

vided for the wheel 15% the parts being indi- -

[00

cated by the same numﬁrals as the like parts -

of the detent of wheel 15° is, however, slightly

differently arranged, such arm 59* extendmg
into close proximity to the wheel 15 and pro--

vided at i1ts free extremity with an. upturned

mnged to project from wheel 15 in-such po-

‘sition that during the rotation of the wheel

15 1t strikes the. operatlng-arm 59*, depress-

its operative position. The hook 62 of the
detent—operatmg arm 1S so arranged as to re-

“assoclated with wheel 15, distinguished, how-
ever,by exponent ‘‘a.” Theoperating-arm59*

ro3

A pm 63 1s ar- :

1I0

| ing-the latter to remoye ‘the detent 57 from -

I1§.

~ceive the pin+63 when the arm is depressed

and -form a positive stop for the movement of -

-the wheel 15.1n its return direction.

Detent and operating devices 31m11.-11' to

‘_ those described are-provided for the lever 28°,
| the parts being indicated by the same numer-:
als as Iike parts in the mechanism heretofore

120

described and dlsbmgmshed by the exponent -

“b.” Tt will be understood, however, that the
operating-arm 59° of the detent device i is ar-

ranged for actuatwn by the pm 63”‘ ot the

wheel 15%
The operatlon of the detvent mechanlsm of

the first wheel 15 is made dependent upon the
initial movement of the segmental cam mem-

125
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~ the operating-arm 59 of the detent dewce or.|

I0

‘ber 31.

a

ThlS may be accom llshed by the
provision of a rock-shaft 65, mounted in sulit-

able bearings 66, provided therefor upon a

front rail or casing member 67 and provided

at 1ts opposite end with arms 68 and 69. The-
~arm 69 1s provided with an elbow 69';

ranged to overlie the forward extremlt of

wheel 15, while the arm 68 is arranged in the

‘path of movement of pin 70, mounted on the.!
suitable portion of the: secrmenta,l cam mem- |

: 'ber 31 1n front of the sheft 12..

~ and the parts thereofare indicated by the same.
numerals of like parts- of ‘the other devices |
- differentiated by the exponent character e
The operating-arm 59°, however, is opera,—-‘
tively associated with. the Inovable receiver-
“hook, so that when the receiver is upon its
hook the detent: is moved to inoperative po-
. sition, while when the receiver is removed
from its hook the accompanying movement |-
- of the hook serves to bring the detent to op-
| "eratlve position.

20

25

- 3°

- 35

4o

45

- the spring 26* of the pair aesecla.ted with the

- The detent dewce assoclated with the bell— |
crenk lever 28 is similar in- its -general con-. |
struction to those employed in conjunction |

with the other- translating instrumentalities |

To this end the hcck—stem
46 is provided with two pins 71 and 7 1', be-

tween which the operatmcr-a,rm 59° cf the de-—
tent is arranged to p - |
While the dewces herem descnbed are sus-
“ceptible of use under varying conditions and |
- may be readily changed in minor partlcnlars'
- to suit its condition of use, the specific con-
struction herein shown and descrlbcd is par- |
‘ticularly adapted for use in telephotie systems._|

~ constructed and a,rra,nged in accordance with
_ our invention dlsclesed in our pending appli- |
- cation filed Ma,y 18, 1903, end serlally nums

bered 157,552,

In Fig. 2 we have shcwn dlegrammatlcal]vs

the connections that would:be employed ‘be-

tween the sprmgs of the. circuit- clcsmﬂ* de- |
vice and the'various clrcult-w'lres in ada,pt-_

Ing our invention to 1ts use 1n such environ-

ment, and reference is now made to such view.
7 and 7 indicate the two sides of the line- |’

circuit, the line-wire 7 belno' connected-with |

wheel 15% whlle the line- w1rc {’ 1s connected

with the spring 26 of the pair associated with

- wheel15. All of the stationary contact-springs |

55

of the séts of devices—viz., sprmgs 25, 25%,
- 387, and 39——-—ere connected 1n common to e.ﬂ

ground -wire g. The springs 38 and 40 are

tapped to-a w1re /o to the side-I" of the. llne
The spring 41 is dlrect-ccnnected by ;) Wu'e c |
' " I'ing the detent 57 from the path of escﬂla,tlon

- “with the side / of the line.

6o

65 tlhe suie [ of the line is greunded a number |

In the operation of our system as set fcrth-_'
in the application heretofore referred to it is |
necessary to first ground the lme—mre ! one |
or more times to prepare. the central instru- |
| ments to receive-the number of the subscrib- |

er’s station which it is desired to call. . Next -

ar-

- . 780,439

of times correspondlncr with the number of

the subscriber’s station to be called, and then

the side ¢’ of the line is again ercunded for a
suitable length of time £0 1 ring the called sub-
scrlber These operations are all that is nec-
essary to securethe party desired, while after
the communication is' completed ehd it is de-~

sired to restore the lines to normal cond1t10n
1t is necessary to ground both sides 7 and 7/ of

‘the cellmg—subscrlber s line at once.

75

The operation of our device as 1llustra,ted |

to accomplish- the results just deseribed ‘is as
fcllcws The cperator first removes the re-

celver from its hook in the ordinary manner,

permlttlng the hcck ‘to rise under the 1nﬂu—
ence of its spring’ 48, so lifting the arm 59°

8o

of the detent device associated with the le-
ver 28°and bringing the detent intc opera- .

tive position.

the bell-crank 28. The detent 57 being now

In- practice the lifting of the
hook alse serves to cut in the subscrlbere
talking set, as will be well understoed Now.
the wheel 15 18 initially rotated in a icrwa,rd",
direction until a desired, number of its teeth. -'
have passed the forwardly-projecting arm of

90

“held under the influence of its spring 60 in

operative position, the depending arm of the

bell-crank is prevented from moving rear-
‘wardly, so that the wheel 15 is held egelnet

‘return to.its normal position under. tensmn of.

its sprinig 23. Now the wheel 15 is rctated-
until a number of teeth corresponding with

05

‘the humber -of the subscriber desired to be

“called have pebsed the horizontal arm' of the
bell-crank 28%.  The movement of the whee]
15 having removed the pin 63 ifrom engage-

NS b

ment with the arm 59 of the detent mechan--
-ism, the detent is in operative position, so that

“the lever 28" 1s caused -to act as a.stop, and
-wheel 15* is also- held ‘against return to its
initial p081t10n~--
‘tated by 'means of the. handle 84 being given
a turn sufficient to. cause. both the cams 85

and 36 to pass their respective bell-crank le-

vers 287 and 28°. The detent devices of both
of said levers being free to operate, each le-
ver 28" and 28° is held against- mcvement tc
permlt the return-passage of its cam.

It will be noted that during the 1n1tie,l o

forward movement of the segment memb¢:
31 the pin 70 contacts with the operatmg—erm

68.0of the rock-shaft 85, depressmg said- arm.
“and correspondingly the arm 69 on the op--

posite end ‘of the shaft. The elbow 69" and
the arm 69 being arranged to overlie the op-

| erating-arm 59 of the detent devices associated

Now the segment 31 18. TO~

-1;.:'5

110

115

120

uuuuuuu

with wheel 15, said arm 59isdepressed, remov-

of the dependlno' arm of bell-crank lever 28.

(Jonsequentlv the wheel 15 is now free to re-

turn to its normal position under tension of
its spring, in. its' movemont oscillating the

125

bell crank lever 28 and moving the dependmw |

‘arm thereof rearwardly to cause the springs
20 and 26 to clese one Or mere t:un es, 80 crround-

130
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ing the side I’ of the line one or more times.
As the wheel 15 approaches its normal posi-
tion its pin 63 strikes the arm 59" of the de-
tent mechanism of the wheel 152, depressincr

5 said arm and moving the detent 57° to inoper-

{0

L5

20

30

35

40

50

55

60

63

ative position. Now the wheel 15 returns to
normal position in mannerlike wheel 15, in its
return movement actuating the tran%latmwde
vice to close the springs 25*and 26* anumber of
times corresponding with the number of teeth
passing the translating device, and so ground-
ing theside /of thel_me a like nu__mber of times
to cause the automatic exchange devices to
select the number of the subscriber desired.
The return of the wheel 15* to normal posi-
tion actuates the releasing-arm of the detent
devices of the lever 28", so that the cam 35 1s
free to pass its said lever 28". During the

return movement of the cam 85 the springs

37 and 38 will be closed for a period of time,
depending tpon the length of the peripheral
face of the cam, again ':irroundnwr the side ¢
of the line for a correspondmg time. This

results in ringing the subscriber desired to
he called and completes the preliminary steps

necessary to sccure connection of the calling
and called subseribers. If one ring is not
sufficient to attract the attention of the party

desired, the handle 34 may be again pulled

down,and when released, the transmlttmg de-
vice not being held by 1its detent, the cam
member,will return past the translating de-
vice, aﬂ'&ln closing the circult thmugh the
%prlnﬂ“s 37 and 38 and again ringing the
called subscriber. It will be noted, however
that as long as the receiver is off its hook the
operating-arm 59° of the detent mechanism
remains in elevated position, preventing the
rearward movement of the dependlnu' arm of
the bell-crank lever 28, and so prevents the
cam 36 from passing said lever. When now
the calling subscriber desires to restore the
line to 1ts normal condition, he has but to
hang up the receiver on its hook to accomplish
the desired result. The ;deprm%mn of the
hook by the weight of the receiver moves the
detent mechanism to inoperative position, al-

lowing the cam 36 to pass the projecting arm-

of the bell-crank lever and return to normal
position. The movement of the lever thus
occasioned causes the springs 40 and 41 to
close upon spring 39, thereby connecting hoth

sides 7 and 7' of the subscriber’s line to the’

oround-wiregy. The partsare now all restored
to their initial positions ready for operation
anew.

In the ff)recrmno description the pmmary
actuating devices are referred to as three in
number; but it will be apparent that any pum-
ber of such devices may be used gs may be
found necessary to suit its particular use, the

system of auxiliary mechanisms being simply

carried out to correspond with theiner.~ ~ of

actuating devices.

While
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operative embodiment of our invention es-
pecially adapted for use in conjunction with
our peculia, exchange system, we do not de-

sire to be understood as limitineg ourselves

either.to the exact construction shown or the
use of the device in the system referred to.
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Having thus described our-invention, ‘what

we (,]alm and desire to secure by Letters Pat-

ent of the United States, is— <

1. In a device of the character deseribed a
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series of independently-movable actuating de-
vices, adapted to be set for sending prede~- |

termined signals, means associated with each

device for holding 1t in set position, means for
moving sald devices when the holdmcr devices

are re]eased means assoclated with each actu-

ating device for releasing the holding means
of some other actuating device in'the series,

one of said releasing means being arranged to
be actuated by the setting of the actuatingde-

- vice with which 1t 1s associated.

9. In a device of the character described a

o

series of independently-movable actuating de-

vices adapted to be set for sending predeter-
mined signals, means associated with each ac-
tuating device for holding it in set position,

means for moving said demces when the hold-
Ing means are released, means assoclated with
each actuating device for releasing the holding
means of the next succeeding device through-
out, the series, the releasing means of the last

actuating device in series being arranged to

operate upon the holding means of the first

device of the series and being arranged to be
actuated by the sctting of the last actuating
‘device of the series. | -

3. In a.device of the character described, a
series of actuating devicesindependently mov-
able 1n either direction, means tending tomove
sald-devices in one direction, instrumentalities
associated with each actuating device to hold

the same 1n set position against the stress of

its moving means, and means associated with

cach actuating device for tripping the holding -
“device of anotheractuating device of the series,

all of said tripping means except one being
arranged to operate upon the return of tho
cnrrnspondmw actuating device from set po-
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sition, and one such tuppmﬂ‘ means being ar-

T a,ntmd to operate during the mov ement of its

a,cturttmo"dwme to set position.
4. Inamultiple-cireuit closer, the combina-

113

tion with a frame, of a series of prlmfwv actu- -

ating devices supported therein for rotative
movement, circuit-closing devices operatively:

associated with each actuating device, mov-
‘able holding means associated with each pri-

mary actuating device, each adapted and ar-

20

ranged when In one position to hold its asso-=" .

ciated primary actuating device against fune--:

tionally-operative movement, and a mechan-
ical releasing means associated with each hold-

ing device for moving the same to inoperative .
position, the releasing means associated with -
we have hprem shown 1n deta,ll one | the holding devme of each pmmary a,ctuatlng
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device being arrﬁﬁgéd for operation- by the tion, a releasing means for éach IioI&i'ng de-

movement of some other primary actuating
device of the series. - ' o

 vice, and means carried by each primary ac-
| tuating device for actuating the releasing de-

o. Inamultiple-circuit élé‘siei'; tbe combina- | vice associated with another actuating device
| sof p . the series, the arrangement. being such that
ating devices supportéd thereby for rotative | the return movement of the first primary ac- |

tion with a frame, of a series of primary actu- | of

movement; 'c'ir(:uilsaelosin;g:‘igaé?ices-_aséociated tuating device actuates the releasing means -

with each primary actuating-device and ar- for the holding device associated with the next

the said actuating device in one direction.only, | on

ranged to be operated by the movement of Succeeding primary .actuating device, and so

throughout the series, the releasing means

& detent operatively associated with éach.pri- | for the holding device of the first primary

~ mary actuating device - D prevent its move- actuating device being arranged to be actu-

- 'cuit—closingff-'dévices,. releasing means associ- -

I5
"~ 10 move said detent,'.to' inoperative position, | frame, g primary actuating device mounted

20.

ment, in such direction g6 to operate the cir-

—

ated with each detent, adapted when actuated | 8. In a device of the cllaracter__'dgscxjibed, a

and a mechanical means assoclated with each | for rotation therein, said primary. actuating

detent-releasing means.of theactuating device

8. Inamultiple- ircuitclose_r,asupporting- cla

primary. actuating device for operating the device being provided with two laterally-sap-

arated cams, a set of contact-springs associated
nextin Sunencethereto'throughout the series. | with each cam. and 2 translating device asso-
ted with each set of springs, adapted to be
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frame,: primary actuating devices -mounted | actuated by the corresponding cam, to oper-
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- ~ing device for actuation thereby, and the re- { upon the return of the cam to normal position,

- leasing means for the first detent being oper- | past said transmitting .inst.rum_entality; hold-

atively associated with the last primary acty- Ing means adapted when in operative position «
el to prevent passage of the uppermost cam past

therein -f

or independent movement, circuit- | rate its associated circuit-closing springs.

closing devices associated with each primary 9. In 4 calling:device for ‘automatic tele-
actuating device, a motion-transmitting In- | phone-exchange Systems, the combination of
_'Btfumentality-arra,nged between each primary | aframe,arotatable actuating member mounted

.'mitting__iHStrumentahty adaptéd when in op-. mally positioning the actuating member, two

erative position to prevent the functionally- | sets of springs, one for each cam, associated
operative movement of said motion-transmit- | with said actuating member: motion-translat-
tinginstr'umentaliby, releasing means for each ‘Ing instrumentalities arranged between each
detent, adapted to move the same to inopera- set of springs and

“tive position, suech releasing means. for each | ranged to permit the cam to pass the sald- in--
detent except the first being-operatively agso- str

L ]

umentality in one d irection without actuat-

ciated with the next adjacent primary actuat- Ing the springs, but to ‘actuate -the springs

ating device for actuation thereby, - .~
7. Ina multiple-circuit closer, thé combina- | it

. tiontvﬁith—aa_framﬁ of a series of toothed actu-:{ hook, a connection be

ating members mountad _1:1:1_ere-in-1.’,01*'ii_lde[mljld-_i Tah

bransmitting instrumentality, g recejver-

80.

-‘actuating device and its associated circuit-cl os- | therein, and provided with two laterally-snd.
- -ing devices,a detentassociated with each trans- ‘pPeripherally separated cams, a spring for nor~ -

1ts cam, adapted and ar-
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! 1 between said receiver-hook
| _ 1dep d the said holding means, adapted when the
ént- movement, means associated with- each | receiver is on its hook to move said holding

- actudting member for normally holding it 4t ‘means to inoperative position, and a spring -

one limit of its fnovement, and returning it. | for moving said receiver-hosk when the re-

o said limit when moved therefrom, circuit- |- ogj
?‘glosing;_spring_s_-associat_ed with each actuating ing means £o gperative position, = |

‘member, a pivofed lever interposed between | Ao testimony that we claim the foregoing as
each actuating member and itsccmtact-springs, 1. 00r own we affix our signatyres in presence of
arranged to operate said” springs during the two witnesses, - -~ | o

return of the actuating member to normal po- |
sition after an initia) movement'therefrom, a

F:ovable holding device associated with each |  In 'p'r?_esie_nce of—
d . Mary ¥. Avimy,
Grorar T. May, Jr.

[éver an arranged to normally prevént move- |-
ment- thereof in.the. spring-operating .direc- |

ver is removed therefrom to bring the hold-

JOHN K. NORSTROM.
_HENRY M. GRAIF.
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