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To all whom it may concern:
Be it known that'I, Sranmanaw A, Kot-

TONSKI, & subject of the Czar of Russia, and

resident of Boston, in the county of Suffolk
r and State of Massachusetts, have invented
new and useful Improvements in Telephone

is a specifieation. . .

This invention relates to telephone switch
apparatus for use in what is commonly
known as a private branch exchange and is
for certain improvements u ?pnntus of
the general character of that described in
Tetters Patent of the United States No.
840,479 issued to me March 12, 1907,

One of the objects of l:ng invention is to
provide moans whereby the trunk line or
central excha circuit will be automatic-
ally held_clq::sa irrespective and independ-
ently of the operstion of the switching de-
vices controlling or operating the branch or
intercommunicating circuits, thus overcom-

ing the objection common to ipstruments of

+ this type heretofore used, that unless the at-
28 tendant at the central instrument of the

branch exchange holds the trunk line circuit
closed by manually depressing the plunger
of the trunk line circuit and holding it de-
remsed while connecting or calling one of
30 the branch lines, the operation of the branch
line switching mechanism releases the trunk
line switching mechanism and breaks the
trunk line circuit.

.Another object of my invention is to pro-
vide a separable two-purt frame for the
switch apparatus, one of which parts carries
the switching devices and the means for
- holding them in operative position, and the
other of which purt carries the circunit con-
tacts and circnit conncctions, the eotiperat-
ing parts upon the two sections being so ar-
ranged ns to come into their proper relation-
ship when the two sections are placed to-
gother, 7

A further object of my invention is to ag-
gregte all of the contacts and circuit con-
nections for each braneh station circuit in
sepathte groups each upon a single yoke or
bracket which may be attached to or de-
tachied from the frame as o separate and
complete nunit. ' :

A further object ‘of my invention is to
provide the rows or banks of cirenit springs
‘of contacts with lugs projecting ontwardly
55 'therefrom at either side of the instrument so

Switch Apparatus, of ‘which the following
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that they are readily nccessible for the ut-
tachment ov detachment of the bus bars,
Other fentures of novelty and improve-
ment will be hereinafter deseri and
pointed cnt in the claims.
In the accompanying drawings which

60

illustrate certain embodiments of my inven-

tion,—Figure 1 is a front elevation of an ap-
paratus embodying the invention with the
cover removed; I'ig. 2 is a cross section on
line 2—2 of Fig. 1 viewed from below; Fig.
8 is a side ‘elevation. partly in section, on
line-3—3 of Fig. 1: Fig. 4 is a plan view of
the Iatch-plates for controlling the switch

serating devices; Fig. i is a side elevation
of the latch-plates showing two of the plun-

rs in normal position; Fig. 8 is an en-

rged perspective view of one of the unit

70

groups of spring contact switches showing -

also & modi form of line connection de.
vices; Fig. 7 is a side elevation of one of said
unit groups showing said modified form of
line conncction completed; Fig. 8 is a detail
showing in side view a single latch-plate
which may be used in place of a plarality of

latch - plates by cmploying a longer catch

projection on the trunk line glunger than
these on the plungers for the branch or in-

tercommunienting civenits; and Fig. 9 fep--
resents dingenmmatically the wiring or cir- 35

cuit connections letween three stations pro-
vided with my improved switching instru-
meats; which is a sufiicient number for the
purpoee of illustration.

When in use the instrument as a whole
is placed in a vertical position as shown in
Fig. 1.with the receiver-hook lever nt the
top, and oue auch instrnment or ‘spparntus
in &mvidﬂl at ench station of the branch
exchange.

The apparatus cousists of a bass 1 upon
which the instrument is mounted. A cover
or box 2 incloses and protects the instru-
ment, The instrument proper contained
therein cousists of n base plate 3 to which
n series of groups of cirguit springs or con-
tucts is secured in a row along each wlpe.
One or morz of these groups are to be -
ployed for trunk lines or main exchange
circnits and the others for the bhranch ov

| intercommunicating circuita.  As illustrated
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in the drawings, two of said groups 4* mdv .

employed for trunk line circuits and the

others 4" for the branch civenits, There-is

also employed an additional unit or grou
' o .
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- 4* which includes contacis and connections

for what may be termed n non-interfering
circuit by which all other stations are ox-
cluded from the signaling or “home sta-
tion” or from cutth into a cireuit con-
nected with a trunk line. The base plate
8 is secured to cross bars 3 by which it is
fastened to the base 1. .
Readily separable from the base plate 3
snd the parts carried thereby in s frame
which consists of an inner plate 6 and an
outer plate 7 connected by posts 8. Two

rows of plungers of which 9, 9, are em-
plt:{ed to operate the trunk line circuits,
an

10, 10, to operate the branch circuits
are mounted to play through holes in onid
Iates the inner ends of the plungers being
ttened to play through holes 6* of coi-
responding shape in the plate 6. Springs
11 surround the plungers between plate 6
and shoulders 12 provided on each [;lunger
aormally holding the plungers in elevated
position with their shoulders 13 abuttin
inst plate 7. Between tho two rows o
plungers are three spring-controlled latch-

ﬁhtu 14, 15 and 16. The ends of the middle
tch-plate 15 are guided in ves 18 in
the posts 8., The plates 14 and 18 sre sup-

rted as hereinafter described. The plate

4 serves as a Iatch for holding the trunk

line plungers 9 in their depressed pesition,
and the plate 16 us a Intch to hold the
branch line plungers 10 in their depressed
position to’ close the talking circuits, Kor
this purpose lugs or projections are pro:
vided upon said plutes adapted to codip-
erate with catches on suid plungers as will
be hereinafter more pnrticu!nrl{ describied,
To pravide free action therec? the plates 14
and 106 are hung at their enda upon a pair
of links 17, each link pivoted at one end to
the latch plate and at the other end to the
frame of the machine. Between the plates
14 and 16 lies the plate 15 which is operated
by the depremsion of nny plunger to éut ont
&rmopm the home circuit of the ealling sta-

Each plunger or switching device is pro-
vided with a member conmsting of a roli
20 of non-conducting material mounted on
a stud 19. The outer ends of the rolls 20
upon the branch line plungers 10, are of

‘mnaller diameter (than the inner ends for

the pu hercinafter described. When
the two sections of the frame, that contnin-
ing the plun‘m-s and lIatch-plates, and that
containing the lil‘oﬂpﬂ of confact springw,
are placed together in their proper i-
tion, the smaller portions of the rolls 20
pass between the npﬁcr ends of the spring
contacts of the talking circuit, and the
larger portions of the rolls enter between
the apring contacts of the line circuits, but
in this position. which is their normal posi-
tion none of the circuits controlled by said

047,340

spring contacts sre ciosed. The closing of
naid switches is nccomplished by the depres-
sion of oaid plungers as hereinaftor de-
scribed. :

The {mrt of the frame comprising the
inner plate 6 and outer plate 7 and connect-
ing posts 8 earrying t?le plungers, latch-
plates, receiver-hook lever and their asso-
ciated parts, is constructed so as to be rend-
ily attached to or detached from the plate 3
which carries the contact units; and to fa-
cilitate and insure the nccurate alinement of
the two parts of the frame so s to bring
the coacting members into their proper re-
Intion, two or mare dowel pins 1) are em-
ploye(i secured to cross hars 5, which pins
pass through 1)ro wrly located holes in plate
6. Should it he <,le.qim| o remove the plate
7 for any purpsee, this may be accomplished
by removing the serews st the tops of the
posts 8 which hold srid plate, in which casa
the plungers may be heﬁi in -their positicn

70

‘b

80

&5

by the inner plate 6, by depressing each A

and passing a pin oy stop through the per-
foration I in the lower end of each pinnger.
When a trank line plunger 9 in depressed
its roll 20 will spread the spring contact
members 4’ .and #? csusing (Sxem to make
contact respectively with & snd 5° thusciss-
ing the trunk line circuit. Toe hold the
lunger © dspressed it is provided on its
ower side with & beveled tooth 22 which on-
gages a projection 22° on latch plate 14, In
order to cail one of the intercommunientin
stations and to coinect.it with the trun.ﬁ
line, the attendant then depresses one of the
plungers 10 approprinte to the desired sta-
tion.  The depression of the . plunger 10
canses the roli 20 nt its pmsller dinmeter to
spread the uprings ¢® and ¢® causing them to
muke contact respectively with the telking
cireuit springs ¢’ and ¢*, while they are in
their operative position. By depressing the
plunger 10 to its full extent, the roll 20 at
s Inrger dinmeter will bear upon the in-
wardly projecting wings an of the contnet
springs ¢ and «* sprending said springs ont -
wardly sguinsi springs ¢ nnd o* respectively,
thus closing the signaling circunit of the sta-
tion being ealled. By relieving pressure on
plunger 10, plunger 10 roturns: sufficiently
to again open the signaling civenit and close
the talking civenil, the cateh o tooth 29
which enguges Inteh-plate 16 holding the
talking cirenit closed,  The brnneh .o intep-
communicating circuit thus elosed will ro-
main elosed until wnother plinger 10 s de-
presned, whereupon the tooth 22 of sneh.
'ahmgm' will move the lateh-phvie 16 and un-
ateh the previously depressed plunger 10
allowing it to return fo normel position
under l{m influence of spring 1. The trunk
line plunger will remain in deprossed posi-
tion until another trunk line plunger is de-
pressed 5o s to move the latch-plate 14 to
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39 at one end with a post 23° secured
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relense it, oF until the telephone receiver
hook relenses it ne heveinn fter set forth,
“ O the side of ench plunger +hank op-
pemite 1o the tooth 22 s a bevel enm sur-
5 Inve 24 which benrs agninst n projection on
pinte 15 when the plunger ix depressed mov-
ing the plate 15 upward and thereby moving
upward a sl insulating roll recured to
plate 15 by stud 25, This roll projects be-

13 tween contact springs o and o* of the group

1% The upward movement of the roll breaks
the contaet Ietween the cirenit springs «
and «" aid between «* and «* and thus opens
the home cireuit and prevents all other sta.

15 tions from catting into that stution, Thiv

so-called home cirenit is kept open by »aid
enm surface wo long ax any one of the plun-
gers is held in depressed position and s
cloms! again only when all of the plunger

29 are returned to normal pouition.

From the f iing 1t will be scen that
the latch-plate holding the trunk line plun-
ger or plungers 9 is independent of and not
affected by the aperation of any of the

2% other switching devices but will hold the

trunk line cloved notwithstanding the de-
I;micm of the plungers controlling the
ranch cirenits, A : .
Springs 23 under tension are connected
to each
=af the guter lateh-l)lntm, and at the other
ond to the 23° secuned to the middle
Iatch-plate 15 and extending through slots
in the two outer latch-plates. These springs

35 normally tend to urge the plates respec-

tively toward their operative position.

In order to restore all of the switching
devices to normml position after » eall, I
provide means whereby the depression of

Mitlm receiver-hook lever by hnn‘nng the re-

ceiver thercon releasen all the plungers both
of the trunk line and of the hranch lines
which are then in depressed position.  This
‘vestores all of the circuits to nornal con-

45 dition.  Thix mienns consxiits of a dog 20

,)im«l at 27 upon the latch-plate 16 and
ekl in operative powition by a spring 28
(wee Fig, 5). One ann of this dog in pro-
vided with n noteh 20 against which a

50 luteral extension 30 of a unvplmnmtul lever

31 bears.  The supplemental lever 31 in piv-
oted to the bracket B at 32 and carries n
stud 33 projecting beneath the receiver-
hook lever H. “The stud 33 earries thereon

85 a roll 34 agninst which the 1sceiver-hook

Tever 11 benrs and alwo enrries a bearing roll
of inmilating nmterinl, 35 which serves as n
bearing to nct upon the contacts of group
4¢ to open and clome the telephone cirenit

80 when the receiver is hung up or taken down.

The dog 26 ix also provided with a éurved
arm 36 which extends over an adjnstable
“eccentrie stop 37 seeured to bracket B in
mich pewition that when the dog 28 i de-

653 pressed by the action of the supplemental

lever 31, which ix moved hy the downward
swinr of the telephone receiver-hook Jever
I, the arm 36 will be hrought into contact
with the eccentrie stop 37 and will cause the
dog 26 to tilt upon its pivot 27 until the
Iuteral {)mjediun M0 of the lever 321 ix dis.
engaged from the noteh 20 allowing the
dog and the sliding latch-plates controlled
thereby to return to nornsl position, the
p'l;c‘ijmicm 30 paming between thie arms 26
and 38 of the dog. By turning the eccen-
tric 37 upon its supporting serew the time
when the dog may be relensed from en-
gagemient with the projection 30 can be
varied and_reguinted, When the plate 16
in depressed by the operation of the dog as
above dercribed, it relensex the plungers
controlling the intercommunicating eir-
cuits, The pin 38 then will engage the plate
14 depreming the same thereby relessing
the trunk plungers; thus all of the plungers
held by the latch-platea become released.
The plate 15 which is held in elevated posi-
tion by the cam surfaces 24, will be simul-
taneotisly released with the release of the
rlungm and all the circuits will be restored
o normal condition,

Instead of em .oninﬁ ‘a -separate latch-
plate 14 for holding the trunk line plun-
gers in their depresmsed position. the trunk
line and the branch line plungers may be
all held by a single plute nnd at the same
tine provision made so that the operation
of the branch plungers will not release the
trunk line plungers. This is accomplished
by the construction shown in Fig. 7 wherein
the catch toath 22¢ of the trunk line plunger
9 is made longer than the tooth 22 of the
branch plunger 10, in which case after plun-
gg_o han ::den bvdl ey l.lo.lt;ut b:‘:k tooth

18 enga A te 16, t pres-
nion of any of the plungers 10 for the
branch circnits will"not _releass the tooth
22* becauwe of its ter length. The latch
plate may be made to operate properly by
regitlating the strength of the .apring 93
and ‘the npringn 11 which reapectively are
urging the latch-plate and the plungers to
their normial positions, .

In Fig. 6 there ix illustrated a group or
unit of contact aprings amembled and held
nx a single unit complete in itnelf in a yoke
or bracket 30 which may be readily attached
‘to or detached from the rlate 3 for the pur-

of repair or renewal by screws through
len 40 withont disturbing other parts of
the apparatus-with the exception of unsol-
dering the bus bar connections presently
to be described. Tn onder to prevent acei-
dental contact between any two of the
springs of the several groups, stepped stops

.41 wade of insulating material may be in-
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serted between the springs and for the pur-

e of accurately loeating each bracket 39
with refer-nee to the edge of plate 3, pro-
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jectons 49 are formed upon tl . bottom of
each brac'iet 1o engage the edge of plate 3,
The contact s .rings are ,pmporly insulated
from e::h other as usual. )
Projecting outwardly from each spring
of tho talking und ringing circuits is a lug
to which the bus-bar is'secured. These lugs
arce arranged in series. One series of lu
44 upon the corresponding contacts of the

10 several groups are preferably arranged in

the same vertical plsne, Another series of
sugs 40 are apon their corresponding con-
tacts of the several groups and are arranged
insanather, plane.  Another series of lugs
40 on still other corresponding contncts nre
in mnother plane, and a fourth series of lups
47 are arranged u{pon still other corresponﬁ-
ing contacts in a fourth plane. Tlie bus bars
i) may then be svldered or otherwise secured
to the several series of lugs and run in a
straight line without interfering one with
another. In order that all the lugs and bus
bar connections may be readily sccessible
for inspection and repair by simply remov-
ing the cover from the apparatus, it will
be observed that all of said lugs project cut-
wardly from the spring contacts at either
side of the apparatus. Heretofore it has
been the practice to arrange bus bars in
various other locations more or less covered
and obscured by portions of the apparatus
8o that they have been accessible for repair
only by removing or dismantling ~ertain

e terminals 51 (see Fig. 2) are pro-
vided for the several contacts. In Figs. ¢
and 8 I have shown a modified form of line
terminal wherein an extension 52 from the
contact springs projects oiitward from the
brse in front of the confacts and terminates
in a U-sha piece 53. A metal strip it
secured within said U-shaped piece 33 by a
screw 53 is fastened to the insulating stri
56 upon the base 1, to the lower end of which
strips 54 the line wires are connected. By
loosening the screws 55 when any one of the
unit ﬂroupa 4%, 4* etc. is removed, this U-
shaped piece 53 will: be removed with it.
This construction affords a form of line
connection which need not be disconnected
from the terminals should it be necessary to
springs from the honsing or box.

The wiring -of the private branch tele-
phone system having three stations provided
with the improved nwitch ‘[’l’"‘t“‘)r is
shown  dingrammatically in Fig. 9. The
three branch stations, Nos.'1, 2 and 8, are
connected by two bell cirenit wires 60 and
61, and six telephone cirenit wires 62 to 67
inclusive, :
neeted with one of the poles of the telephone
Imttery T1 by wires 72, 78 and 74, respec-.
tively, ench of said wires including the usual
impedance coil 75, while wires,63, 65 and 66

remove the entire mechanism and cireuit

‘and 89, respectively, with the oppos

The wires 62, 64 and 07 are con- .

947,340

are connccted, reapectively, with the other

. pole of battery 71 by wires 76, 77 and 78, re-

spectively, each of the Jast mentioned wires

including also an impedance coil 79, The
wires 60 and 61 are connected by wires 68
ite poles
of a bell battery 70. At each station all of
the contacts ¢, d* etc. are connected by a
single conductor or wire 80 with the wire 60
lending to one pole of hell battery 70, while
the wire 61 that leads to the apposite pole of
mttery 70 is connected with one terminal of
n bell B at ench station by a wire R1, The
other terminal of each bell B is connected by
0 wire 82 with the contact ¢’ of its station,
The contact ¢ at each station with which ¢’
13 normally in engagenient, is connected by ¢
wire 83 with the contact ' of the home
switch of its station, and each wire 83 is con-
nected by wires 84 with the contacts ¢, .

ete. of its station and by a wire 85 with the

contact b of the trunk switch of its station.
At station No. 1 the contact @ with which
contact a’ is normally in engagement, is con-
nected by a wire 86 with wire 05 ; at station
No. 2 the contact a is connected by a wire 87
with wire 67; and at station No. 3 said con-
tact a is connected by & wire 88 with wire 63,
It will now he seen that the bell cirenit for
each station includes wire 81, bell B, wire 82,
contacts e and ¢’, wire 83, coniacts ¢ and a’,
and wires 86, 87 and 88. At stations Nos. 8
and 3 the switch d, @’ ete. is the branch
switch for calling and controlling communi-
cation with station No. 1, and the contacts d’
of huth of these branch switches are con-
nected each by a wire 80 with the wire 64 to
which the wire 103 connects contact a* of
station No, 1,. At stations Nox. 1 and 2 the
contacts ¢, ¢’ ete. is the branch switch for
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calling and controlling communication with °

station No. 3, and the contacts ¢’ of these two.

switches are connected each by a wire 80
with the wire 62 with which the wire 107 of
station No. 3 connects, At station No. 1 the
contacta.d, d” ete, nud at No. 3 the contacts
¢, ¢ ete. nre reapectively switches for ealling
and controlling communication with station

No. 2. The coutacts ¢’. and d’ of these two.

witches are connected ench by a wire 0

ith the wire 66, with which the wire 106 of
station No. 2 cohnerts, _Assuming now that
the operator at atation No. 2 or No. 3 desives
to ring the bell of station No. L. then he
pushes in, to the limit of its movement. the

nsh button 10 of branch switeh 4, ¢’ ote, of
iis station, and as long ax he holids this push
button in its extreme inner position o cis-
cuit is complete throngh bell T3 of station
No. 1, which is traced ax follows: from bat-

tery 70 through wires 68 and 61 : wire 81 of

station No, 1. bell B: wire 82: contacts ¢,
and ¢'¢ wire 83 contacts «° and @ of the
home switeh of station No. 1: wives 86 amd
6, wire 104 of station No. 2 or No. 3 as the
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ciee o may e contacts of* amd 22 and thenee
thirongd wires SO, 60 nd 69, batk to battery

v 1t will now Le plain how the operator

at nny one of the stations by operating the
proper push button 10 may ring the bell I3
of any one of the other stations. As has
alrendy been explained, the contuet d* is in
engngement with the contaet J* only so long”
as a push button 10 is held in its innermost-
position, and therefore as soon as the eper-
ator at the calling station removes the pres-

- "sure from such push button the bell B at the
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called station ceases to ring. At each sta-
tion the contact «* of the home swifch is
connected by a wire 93 with.one of the ter-
minals of a transmitter T, the othér terminal
of which is connected through a wire 94

“with the contact ¢*, said wire 0¢ including

the primary of an induction coil I. The
contact € with which contact ¢* codperates
is connected by a wire 95 with the wire 83,
The secondary of the coil 1 is connected by
wires 96 and 97 with the receiver . The
contact & of the trunk switch is connected by
a wire 98 with the wire 93, while the two
widdle contacts b’ and 5 are connected with
the trunk line wires 99 and 100 leading to
central,

It will now be clear that when the trunk
switelh button of any station is pushed in
and the recviver IR removed from its hook,
n trank line lending to conteal in clused,
which is tinced at the brunch station as fol-
lows: from wire 99 twough contacts 6* and
b3; wires 85, 83 amd U5 contgtts ¢ and %)
wire 94 including the primary of induction
coil 1; transmitter I'; wires $3 and 96; and
contacts & and b’ to wire 100. Since the
lntch-plate 14 for the trunk switch is en-
tirely independent of the branch switch but-
tons 10, any one or more of the latter may
e depresusd after the trunk switch button
has been depressasd, and those branch switch
buttons will be enught and held in their in-
ner gouiﬁuns by the latch plate 16; but if
the branch switch buttons have been de-
pressed previously to the operation of the
trunk switch button, then when the trunk
switch button in depressed the cam 941 of
the latter will operate the plate 16 so ax to

" return thomse branch switch buttons, auto-

58
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matically to normml position, leaving only
the trunk line ednn with the station.
At each branch station the wire 93 is con-
nected by wires 101 with the cantacts ¢*, d*
cte. of the respective branch switches of the
rtation. At station No. 1 the contact d*
which codperates with the.contact d* of that
switch and at station No, 3 contact ¢* are
each connected by a wire 103 with wire 67,
At stations Nos. 1 and 2 the contacts ¢*
which colperate with contacts ¢* of those
switches are connected by & wire 102 with
the wire 63, At stations Nos. 2 and 3 the
contacts d* which codperate with the contact

d* of those switches are connected by wires
104 with the wire 65, At station No, 1 the
wire 64 is conneeted by w wive 105 with the
contact «* of the home switch of said ste-
tion; ut stetion No. £ the contact ¢* of the
homne switeh of thet station is connected by
u wire 106 with the wire 66, and at stution
No. 3 the contact «f of the home switch of
that station is conuected by © wive 107 with
the wire 0. “As explsined sbove, the con-
taets « and o« of the home switch of ench
branch station are normally closed as are
also the contacts «* and a® of said switch.
Also it has heretofore heen made clear that
the change in the condition of the circuits
and switches at the called station is pro-

‘duced only by the removal-of the receiver

R from its hook in responding to the call
which opens switch ¢, ¢’, and closes switch
¢*, ¢*. ‘Lherefore, if station No. 1 is the
called station its purl of the primary talk-
ing cireuit is from wire 63 thivugh wire £6;
contacts a, ¢’; wires 83 sud U35 contacts ¢*,

- e3; wire 94; transmitter ‘T'; wire 93; con-

tacts a°, a*, and wire 105 to wire 64. That
part of the primary talking circuit at the
calling station is established by pushing in
the button 10 corresponding to the called sta-
tion, which operation serves to establish said
tircuit from either wire 62, G4 or 66, ac-
cording to which push hutton 10 i3 operatud
through the Gaensmitter of the ealling ste-
tion to wire 63, 65 or 67.  Thus, if station
No. 9 i calling station Na, 1, pmsf: button at
switch 2,-d% is depressed and caught by
plate 16, so that that part of the primary
talking cirenit at station No. 2 is from wire
65 with which wire 86 of station No. 1 con-
nects, through wire 164; contacts d* and d?
of that switch; wire 95; (contacts a® and a*
of the home switeh being opened at the call-
ing station through the depression of the
push button in enlling statisn Ho. 1) 3 trans-
mitter T3 contuets ¢4 ¢y wircs 95 and 83
(contucts ¢ snd @’ of the home owitch being
opened at the calling station through the
depression of the push button in calling sts-
tion No. 1), contacts & and @’ of that switch
and wire 89 to wire 64 with which wire 108
of station 1To. 1 connects, :

I clnim: v :

1. .‘n\h-he&)lmnu switch appnratus for con
trolling a plurality of circuits, of which one
or more is a trunk line or central exchange
civenit, and the others are branch or inter:
communicating circuits, comprising a sep-
arate switching device for each circuit in
the system, and movable retaining means
ndnpted automatically to hold the trunk line
or contral exchange circuit cloked independ-
ently of the operation of the switching de-
vices controlling the branch circuits.

2, A ‘telephone switch apparatus for con-
trolling & plurality of circuits, of which one
or more is a trunk line or central exchange
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circuit, and the others are béanch or inter-
communicating circuits, comprising a_ucp-
arate switching device for each circuit in
the system, means whereby the operation of

.any of the switching devices controlling the

branch circuits opens any branch circuit pre-
viously clowed by the operation of any of
the other branch circuit switching devices,
and movable retaining means adapted auto-
matically to hold the trunk line or central
exchange circuit closed independently of the
operation of the switching devicez control-

ling the branch cireuits. :

3. A ieleghone switch upparatus for con-
trolling u plurality of circuits, of which one
or more is n trunk line or central exchange
circuit, and the others are branch or inter-
commuaicnting circuits, comprising & serics
of switching plungers, one for each circuit,
n spring for each plunger normelly urging

the xame toward its elevated or inoperative |-

pusition, and movable retaining mesns
adapted automatically to engage and hold
depressed the plunger or plungers control-

ling the trunk line circnit irrespective of the

operation of tho awitching plungers of the
branch circuits, '

4. A telephong switch apparatus for con-
trolling a plurality of circuits, of which one

‘or more is a trunk line or.central exchunge

circuit, and the others are branch or inter-
communicating circuits, comprising a scries
of switching plungers, one for eac circuit,
a spring for each plunger normally urging
the same toward its elevated or inoperative
position, means whereby the depression of
any of the branch circuit plun{;ers will re-
lease other branch circuit p ungers pre-
viously depreesed, and movable retainin
means adapted automatically to engage an
hold depressed the plunger or plungers con-
trolling the trunk line circuit or circuits ir-
respective of the operation’of tho plungers
of the branch cirouits,

.5. A telephone switch apparatus for con-
trolling

or more is & trunk line or central exchange
cirenit, and the others are branch or jnter-
cormmunicating cireuits, comprising a sepu-
rute awitching device foy each circuit in the
system. and menns to hold the trunk line or
central exchange circuit closed, irrespective
of the operation of 1i. awitches. controlling
the branch cirenits, a fover fop supporting
the receiver, and mean= controiled y suid
lever for qperatingr all of the closed switches
to restofe all of the circuits to normal con-
diﬁ()ﬂ. »

6, A tele‘»hono switch apparatus for con-
trolling a plurality of circuits, of which cne
or more is a trunk line or central exchange
cirenit, and the others are branch or inter-
communicating circuits, comprising a series
of switching m:ferl, one for each circuit,
and means tognol depressod the plynger’ or

urality of circuits, of which one

047,940

plungens controlling the trunk line switch
or switchey irrespective of the operation of
the switching plungers of the branch ci-
cuity, a lever for i:ipgorting the receiver,
and means controlled by said lever for re-
leasing all of the depressed switching
plungers to restore all of the circuits to
normal condition,

7. A telaphone switch apparatus for con-
trolling & plurality of circuits, of which one
or more is a trunk line or central exchangs
circuit, and the others are branch or inter-
communicating circuits, comprising a series
of switching plungers, one for eac circuit,

‘automatically operated means to hold de-

pressed the plungers of the branch circuits,
and an automatically operated latch to en-
gage and hold depressed the trunk line
plunger or plungers, irrespective of the o
eration of the means employed to hold de-
lungers of tge ranch circuits,
8. A tele? one switch apparatus for con-
trolling e plurality of circuits, of whichvne
or more 1s a trun
cirenit, and the others are hranch or inter-
communicating eircuits, comprising n series
of switching plungers, one for each cireuit.
n latch-plate ‘adapted to engage and hold
depressed the plungers of the braneh cireuit.
and an independent Intch-plate adapted to
engage and hold depresso(r
plunger or plungers irrespective of the opes-
etion of the first mentioned lateh-plate,

9. A telell)hone switch apparatas for con-

irolling a plurality of cirenits, of which one
or mors is a trunk line or centinl exchange
civenit, and the others ave beaneh or inter-
communicating civewits, comprising a series
of switching plungers, sne for each cirenit,
n - Inteh-plate “adnpted o engage and hold
depressed the plungers of the branch cir-
cuits and an independent Inteh-plate adapt -
ed fo engage and hold depressed the Yrank
line plunger or plungers irvespective of the
operation of the first mentioned Intch-plate,
and a thivd lateh-plnte controlled by the
operation of any plunger of the sories. the
movement of whic?n plate opens a eirenit to
oxclude all other civenits from the one con-
nected with the home station,

10. .\ telephone switeh apparatus for con-
trolling o pluvality of cirenits, of which one
or more ix u trunk line or contyal exchange
civenit, and the others are hranch exchange
or intercommunicating cirenits, comprisin
a series of switching. plungers, one- for ench
cireniton hnteh adapted to engngee il hokd
depressed the plungers of e Ieanel eipe.
etz menns wheveby- the decression of any
one of said braneh civenit plungers relonses
any other depressad hrnneli civenit plangor,
en independent Inteh adupted to charge il
bold depressed the trank Tine plunger or
slungers irvespective of the apertion of (he

:'unl%ﬂ civenit plungers, miad o thisd Inteh

the trunk line
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vontestled by the operation of any plimger
in the series, the movement of which opens a
vivenit (o oxelude all other vivenits from the
hame station, -

1L A telophone switeh apptos for con. -

trolling » plueality of cireaitsy of which one
or more is o triunk line or eenteal exchange
eivenits nnd the others are bhranely exchunge
or intercommunicating cireuits, comprising
n series of switehing plyngers, oue for each
cirenit, n lateh ndapted 1o engage and hold
deproswed the plungers of the hranehy i
enits, m@ms whegehy the depression of any
one of snid heanch eirerit. plunm-r# releases
any other depresed braneh eivenit plunger,

an independent Inteh adupted to engage nmd
1 L e

hold depressed the trunk line plunger or
plungers irrespective of the operation of
the braneh circuit phingers, and a third
Iatch controlled by the operation of.any

plimger in the series, the movement of which-

opens a cirenit to excelude all other cirenits
from the home station. and menns to operate
all of said Intches together to release all of
said plangers nnd restore all of said switches
to normal condition. - ’

12, A telephone switch apparatus for con-

“rolling a plurality of circuits, of which one

or mare is a trunk line or central exchange
cirenit, and the others are branch exchange
or intercoimmunicating circuits, comprisin

a series of switching plungers, one for each
cirenit, a latch-piate adapted to engage and
hold depressed the several plungers of the
branch -circuits. and means whereby the de-
pression of any one of said branch circuit
plungers releases any other depressed branch
circmteapluuger, an independent latch-plate
adapted to engage and hold dep: the
trunk line plunger or plungers irrespective
of the operation of the branch eireuit plun-
gers, a third latch-plate, controlled by the

. aperation of any plunger of the series, the

45

an

an

movement of which opens. &, circuit to ex-
clude &ll other circuits from the home sta-
tion, a lever for supporting the telephone re-
ceiver, and means controlled by said lever
for operating all of said latch-plates to re-
Teass all of said plungers, and restore all of
said switches to normal condition.

18, In a telephone switch apparatus pro-
vided with a series of switching devices held
in operative position by one or more latch-
plates, the combination with the telephone
receiver-hook lever, of a supplemental lever
?ivoted to the uprqratlu and operated l:s
he receiver-hook lever, a spring controlle
dog pivoted to ono of the latch-piates, and
means upon the -uprlementa) lever to enga
the dog and move it together with the latch.
rlutes to rolense all of the switching devices
reld by said lutch-plates, when the receiver
hook lever is deirened' .

14. In a telephone switch apparatus pro-
widad with a plurality of circuits and o saries

of switehing deviees thevefor held in oper-

ative position hy o plueality of spring netu-
ated lateh-plates, the combination with the

telephone veeciver-hook lever, of a supple-.

mental Jover pivotad (o the apparatus snd
“operated by the receiver-hook lever, & spring
‘controlled ‘dog pivoted to one of the latch-
plates, menns upon the supplemental lever
to engage.the dog nud wove it together with
the latch-plate to which it is pivoted to open
the circuits controlled thereby, means on
wich latch-plate simultaneously to operato
the vther Iatch-plates to restore the circuits

controlled thereby to their normal’position,

and menns to release said dog from sic
supplemental lever to. permit all ‘of the
latch-plates to return to their normal posi-
tion after said switches have been restored
to normal position.

-15. In-a telorh‘ switclr apparatus for
controlling a plurslity of circuits and pro-
vided with u series of switching devices

70

#o

which are Held in operative position by one .

or more sgring actuated Intch-plates, n re-
"ceiver-hook lever, a dog pivoted to one of

| said latch-plates, means operated by the re-

ceiver-hook lever to engnge nnd depress the
dog and its latch-plate, and a fixed stop
adapted to engage and actuate the pivoted
dog to release it from the operation of the
receiver-hook lever to permit said latch-
plates to return to normal position.

16. In a telephone switch apparatns for
controlling a plurality of circuitw and pro-
vided with a series of switching devices
which are held in operative guwition by one
or more spring actunfed latch-phites, a re-
ceiver-h lever, & dog pivoted. to one of
said latch-plates, means operated by. the re-
ceiver-hook lever to engage and depress the

00
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‘108

dog and its Intehsplute, ntid & stop wdapted -

to engage and actuate the pivoted dog to ye-
lease it from the operation of the receiver-
hook lever, said stop comln'icing an ed-
justsble eccentric whereby t
releans may be varied.
17. A tef;phom- awitch apparatus for con-
trolling a plurality of cirenits, comprising
readily separable’ two-part frame. one of
which parts carries the switching devices,

springs nornmlly holding the same in in-,

operative pusition. and means to hold them
in operative position and o velease them
therefrom, an& the other of which parts ear-
ries frt,mps of coiipernting civenit springs.
together with bus bars connecting the sae.
and meang to guide the two parts of the
frame when placeil tomether 8o ns to bring
the switching devices into proper coiipera-
tive relationship or alinement with thew ve-
wpeetive cirenit springs. the fivst mentioned
part bring so constructed that the relative
positions of the deviees enrvied thereby are

not disturbed when the two parts of the

“frame are cepaveted

12 time of such
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18, A telephone switeh npparntus for con-
trolling a plurality of eivenits, comprising a

readily separable (wo puit fraie, one of

which parts consists of an inner plute and an
outer plate provided with guides for the
switching plungers, said plates spaced apart
aud rigidly connectod together by - posts,
plungers in said goides enprying. deviees to
operate cireait springs and movable lateh-
p&ntcs lovated between: said inner and outer
plates of the frame for holding depressed

 said plungers, and the ether of which purts
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cunsists of a base plate having seenred there-
on u bank of groups of civeuit springs wind
menns separshly to fasten said two partx to-
gether with the members enrried theveby in
coiiperative relationship, .

19, A telephoneswitch apparatus for con-
trolling a plurality of cirenits, comprising n
readily separsble two-part frame. one of
which frame-parts enrries the switching de-
viees, the springs normally holding  the

switchiog devices in inoperative pawition,

said springs retained between and abutting
agninst - snid switching devices and  said
frame-part. and the means to hold said
awitching devices in operative position and
to release them therefrom, guid fenme-part
and  suid  devices earried “Yherehy being

wholly self contained wherehy said devives:

will not be dismeinbered or disturhed when
the two pgrts of the finme are separated,
and the other of which frme-parts carries
groups of coiiperating circnit contacts to-
gether with bus bars connecting the same,
said two prrts and said deviees respeetively
enrried thereby.enely being complete in itself
and so constreueted that eaeh purt and the
deviees envried therehy nre not disiembered
or distirled when the twa pnrts e sepa-
rated, ; .

20, A tGlepliope switeh uppneatius for cons
trolling o plurality of civenits, comprising »
rendily  sepneable two-pant fimine,” one of
which puvts consists of an inner plate and an
outer plate provided with gnides for the
switching plungers, said plites connected (o-
gether by posts, plungers in suid guides ear-
rying contact spring operating membwers, and
longitudinally movable lateh-plates holding
depressed said plungers, and the other of
which parts consists of a base plate having
secured thereon a bank or group of cirvenit
contnets, and neans to ;_ruiﬁu the two parts
of the frame when placed togeiber so as (o
bring the switehing deviees into cofiperative
relationship - with  their respective  eirenit
contnets,

2L In a telephone sviteh apparatus for

Lmnlity of cirenits and pro-
videdd with o series of switehing plungers, o
Trame comprising an outer guide plate for
snid plungers and a ‘imrullel inner plate hav-
ing apertures to guide the inner endy of suid
plungers, the inner ends of said plungers

-gage with sai

character described comprisin

947,340

adupted to puss thvongly snid nlwrhn't-s. envh
rlung«r provided with a shovdder and held
1w spring with the shonlder abutting

aginst said outer guide ‘)lnlo, snild outer

guide plate being removable, und the inner
ends of said plungers being so constructed
below the inner guide plate as to be eapable
of passing therethrough, and being provided

“with means to veeeive and hold a sepnrable

stop Lo prevent the plangers from  being
forced out of their inner guiding apertures
when the onter gnide plate is removed,

22. In a telcs)h(me switch apparatus for
controlling a plurality of civenits, in com-
bination, a base having thereon a series of
groups of spring contacts, ench group ps-
sembled and held in u separate bracket
adapted to be readily attached to and de-
tached from said base as a single unit, and
a sepnrable frame carrying a plurality of
switching devices co«";pomhug ench witK its
appropreitte group of cirewit contacts, said
brackets linving projections adupted to eun-
base to insure the uccurate
positioning of said contacts in relntion to
said switching devices,

23. In a telephone switch apparatus for
controlling a plurality of cirenits, in com-
binstion, two parallel rows of groups of

spring cireuit contacts, plungers to operate

geid circuit contacts, the talking and ringing

“springs of saidd circuit contacts being pre-

vided with lugs, the lugs on the springs of
each row being on the outer side of the row
und -projecting away foom the other row,
whereby bus-bars connected to said lugs wiil
be situnted entively ontside of the rows of
.-,'_gn'ings.

24, In a telephone switch apparatus for
controlling a plurality of cireuits, in com-
bination, two parallel rows of groups of
spring cirenit contacts, plungers to operate
snid cireuit contucts, the talling and ringing
springs of snid circuit contacts being -pro-
vided with lugs, the lugs on the springs of
ench row being on the outer side of the row
and projecting away from the other row,
und the series of lugs on the corresponding
contacts of each group being in alinement
and in the same plane, and edch of such

series of lugs being in n-different plane from.

any other series, whereby the bus-bars when
connected to their respective series of lugs
will be situated entirely outside of the rows
of bg)ringx and in separale tiers,

20..A telephone switch apparatus of the
i in combine-
tion a frame, a plurality of ecircuit springs
and switching pfungcm, and a spring actu-
nted plate for holding thoe plungers de-
pressed, seid plate being supported o swing
i 2 smell are in the frame by links pivatae
at one end to the frama and at the other end
to the plute whareby sliding friction is
evoided. : ’
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= .26. A telephone switeh nppuratus of the |

character deseribed eomprising in combina-
tion, a frame, a plurality of cirenit springs
and switching plungers one or more of whicl,

5 contrals the trank line, and the rest of which
control the Lbranch lines, o spring actuned
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lateh-plate for holding the trunk line plun-
ger or plungers depressed, and a spring ae-
tuated latch-plate for holding the braneh
line plungers depressed, each of snid plates

ing hung at irs ends by links pSvoted to
said frame and to said plate.

27. In a telephone switeh apparatus of
the character described, the combination
with the plunger and Inteh-plate enrrying o
frume, oll a laterally extending arm secured
to said frame at the end thereof, com wising
the plate I3 having the upturned end 13’ pro.
vided with a [
mental lever 31 pivoted to nnid
to said upturned end I¥, and ¢ telephone re-
cebver-hoalk lever pivoted to snid plate 13 op-
posite to the pivot of lover 31 an “extending
throngh said slotted end B’, means interme-

pinte close

diate the supplemental Jever and lnteh plates.

to release the lntter, and means intermediate
the supplemental lever and the receiver-hiook
lever wherehy the depression of the Intter
operate the foriner,

28. In a telephone swiceh a pparatus of the
character descrilnnd, fFroup - of cireuit
springs consisting of a pair of inner springs

or the talking cirenit. a pair of onter springs
for the signaling civenit, and g pair of inter-
medinte springs for the line eirenit. all of
anid springs being nornnlly electricnily dis.
connected from one another. and each of
said line eircuit springs ha ving an extension
or wing offuet from the line .of the other
s?rings, in combiuation with a switching
plunger earrying a stud extending Interally
therefrom, one portion of the
to enter hetween the talking
and foree them ontwardly
circuit springs during the
downward movement of the planger, and an-
other portion of said stud adapted to enter
hetween the extensions or wings on the line
circuit springs and force them out of con-
tact. with the talking civenit springs and
into contact with the wignaling cirenil sPrings
during a further downwnrd wovement of
the plunger, '

20, A telephone switch spparatus for con-
trolling a plurality of circuits, comprising in
combination a series of switching plungemf

cirenit springs
ngainst the line
first pnrt of the

means to engage and held depressed said-

_plungers, a telephone circuit controlled by

slot therethrough, o supple-

stud adapted

. able plate

@

plungers, a longitudinally mov-
vieldingly held in inoperative g0
po~ition and provided with a cam-en gin
surface, vach of wil plungers provided wit
oenm to shift said plate lengthwise, and
means wherehy the movement of said plate

vach of ~nid

. by the camr of any one of snil plungers opens g

a0,

| other springs,

a cirenit to exclude from the home' station
all the telephone cirenits controlled by the
other plungers,

n a telephone switch apparatus of the
character deseribed, a group of circuit 70
‘springs consisting of a puir of inner springs
for the talking circuit, a pair of outer
springs for the siganling cirenit. and a pair
of intermediate springs for the line circuit,
all of suid
olly disconnected from - one anather, and
ench of said line circuit spring having ar
extension or wing offret from tF:; line of the
in combination with a switch-
ing plunger carrying a stud consisting of 60
two {)ortlons of different diameters extend-
ing luternlly therefrom, the portion of the
stud of the smaller dinmeter o anted to enter
between the talking circuit springs and force
them: outwrrdly npninst the i?n

springn during the Hrst part of the down.
ward ‘movement of the plunger, and the
other portion of said stud of the larger
dinmeter adapted to enter between the ex-
tensions or wings on the line circuit
and force them ont of contact with the talk.
ing circuit springs and into contact with the

]

signaling circuit sprin during a further
downward movement of the plunger.,

31, A telephone switch apparaties for con- ¢o
trolling a plurality of cirenits. comprising in
combination a series of switching plungers,
méans to engage and hold depressed saic
plungers, n telephone cirenit controlled b

ench of said plungers, a movable plata yield--100

ingly held in inoperative position and pro-
vided with  eam -engnging surfaces, said
“plungors provided with camn to engage suid.
cam-engaging surfnces and move saic lntef

and means whereby the movement of said 103

plate by the eam of any one of said lungers
apens o cirenit to exclude from the home
stution all the telephone cirenits controlled
by the other plunpers,

Bigned by 1o ot Boston, Masaachusetie, 119

this 5th day of Sugust, 1908,
STANISLAW A. KOLTONSKI.
" Witnesses: ’

Cuiarres D, Wooonr.mw,
Ronerr Cugnisay,
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