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COMPANY, OF CHICAG0O, ILLINOIS, A CORPORATION OF ILLINOIS.

BEMI-MECHANICAL TELEPHONE SYSTEM.

1,128,701,

Appleation fled April 8, 1907, Serial No. 266,108,

To all whom it may concern.:
Be it known that I, Avserr M. Boinary,

- citizen of the United States, residing at New
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York, in the county of New York and State
of New York, have invented a certain new
and useful Improvement in Semi-Mechani-
cal Telephone Systems, of which the follow-
ing is a full, clear, concise, and exact de-
soription.

My invention relatés to a telephone ex-
change svstem comprising o number of cen-
tral offices, at each f which a number of
lines terininate, the offices being grouved in
districts. -

.My object is, generally speaking, to pro-
vide automatic Iine switching mechanism
adapted to be associated with a calling tele-
phone line to select a particular district and
a desired office in such district, whevein the
fine of a called party terminates.

My invention contemplates the provision
of a district selector adapted to serve a call-
ing telephone line by picking ont ghe district
whevein is located the office to which ¢

¢

4

called party’s loe extends, and to unite ¢
alling line with an office selecior in

)

e 5o~
lected district, which selects the office desired,
and nnites said ealling line with a trunk tine
feading to such office.

A festure of my invention cousists in the
provision of a number of keys reprosenting

=
7

the offices of the exchange. each key centrol-
ling mechanism adapted to operate the dis-
trict selector to cause the same to pick out an
ofice selector in the district wherein the

T

-office represented by such key falls, and also

to actuate the said office selector to choose a
trunk line leading to the desired office.
Another feature of mv invention consists
in-the provision of a controlier adupled fo
selectively actuate said switching device.
Said controlier is adapted when set to supply

proper curvent to the said stepping magnets
in proper suceession to advance the contsct

member to the desired terminals,

Another feature of my invention consists
in the provision of a polarized velay, which
is automatically supplied with curfent of
proper polarity after the long and short step
magnets have operated, said relay thereupon
completing. n pulsating corrent civeuit for
the lifting magnet of the contact member to
advance said member along a selected row,
suid relay being maintained energized by

4

current at the busy trimk lines tested by the

Specification of Letters Patent.

with an office selecter in any district. T

Fatented Feb. 2, 1915,

Renewed September 3, 1918, Serial Mo, 788,008,
Ay

-contact member until an idle trunk line ter-

Iinating in such row is reached, whereupon
the relay is deprived of current and opens
the cireuit of the lifting magnet.

Another feature of my invention consists
in plicing a pair of stepping magnets, in the
present case the long and short step magnets,

in the same circuit, and supplying said eir-.

cuit with currerit of different character, one
of suid magnets being responsive only to cuz-
vent of one character, and when oparated
rendering the other stepping magnet inop-
erative. In the form shown, I provide two
magnets in multiple branches of 2 cirenit,
said magnets being responsive bo currents of

a

y
different strength, for example, twenty-four
and forty-eight volts respectively. The mag-
net which responds only to the higher volt-
age current, in operating, breaks the branch
containing the other magnet (which of course
would fespond to such current) and prevents
the operation thereof.

Another feature of the invention consists
in the arrangement wherehy thé operating
magunets of the contrelling mochanism con-
trol the application of the operating cur-
rents to the said stepping magnets.

A further feature of the invention relates
to the method of preventing access to the

switeling device before the contact member
thereof, after being released ai the terming-
tion of a conversation, has returned to nor-
mal position. To this end, I provide menns
for maintaining the busy condition of the
test wire, preferably by placing a test poien-
tial upon the muitiple terminal or test wire
of the switching device during the return of
the contact member fo normal position.
The present invention is particularly np-
plicable to a telephone exchange systen
the type wherein the central office onersicr
answers the call of a subseriber |
way, by uniting her connecting
the line of such subscriber, and mechanica’
switching mechanism completes the connec-
tion by uniting the operator’s connecting
cireuit with the called line, the operation of
the = ching mechanism being controlied
by senaing apparatus adapted to be actu-
ated by the operator to selectively operate

-said switching mechanism. In associating

my invention with said system, the connect-
ing cirewt is led to a distriet sclector, which
is adapted to unite said conmecting cireuis
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sending apparatus, which is adapted to be
associated with the connecting cireuit, has
:onneated therewith an office keyboard, com-
prising keys representing the digits of the
offices in the system, each key when de-
pressed by the operator actuating said dis-

triet selector o cause the same to unite said

connecting circuit with an office selector in
the district in which the office represented
by said key falls, and also to sctuate the
said office selector to select a-trunk line lead-
ing to said office. - The key so depressed is
locked in such position until the keybosrd
has completed its work, whereupon said key
is automatically restored to normal condi-
ton, a signal being displayed while the key-
hoard 1s 10 use and she key 4 sed, to in-
dicate to the opeeator the condition of the
kevbonrd

A umaber of sending apparsfuses may
provided et the central office to serve tue
different connecting cirenits, and T provide
means actuated when thé keyboard has com-
pleted its work in connection with a sending
apparetus, to automatically transfer the key-
board into association with an idle sending

he
N

-apparatus. In case such second or idle send-

ing apparatus is taken for use by a connect-
ing cirenit before the first sending apparatus
has complsted its work, the keyboard is
locked iu association with said second send-
i independent of the first send-
atugy but if the second sending ap-
is not so taken for use, it is auto-
7 returned to its association with
the first sending apparatus when the same
is through its wm')l\'. I preferably provide
a pair of controllers adapted to be succes-
sively operated by a depressed office key to
selectively nctuate both the district selector
and the office selector secured thereby.

I will describe my invention more par
ticularly by reference to the accompanying
drawings, wherein— :

Figure 1 is a skeleton diagram to illug-
trate the method of selecting a given office;
Figs. 2, 83 and 4 are diagrams of a portion
of a telephone exchange system embodying
my invendion; and Fig. § is a diagrammatic
view of # Hne switching device sueh as X
empley 98 a district and an office selestor.

The same letters of reference indicate the
same parts whétever they are shown,

Referring fivst to Fig.'1, T will outline the
system shown as embodying my said inven-
tion. A distriet selector 25 is provided haw-
ing terminals representing the districts of
the system, said selector preferably having
a number of banks of contacts, as shown in
Fig. 5, said bunks each containing one hun-
dred terminais arranged in rows, each row
being provided with ten terminals repre-
senfing office selectors in a given district.
The voptact member of the digtrict selector
ie adapied t¢ advance in long steps from

group to group of terminals, and in short
steps from,row o row of a selected bank.
Erch office key is adapted to selectively sc-
tuate said district selector to pick out an
office selector in the district in which lies the
office represented by szaid keys. A pair of
controllers & G are provided for the office
keys, each controller having two rows of
terminels. -The row ¢ of controller G rep-
resents the tens digits of the districts, while 75
the row ¢ of controller (3* represents the
units digits of the districts,. Fach office key,
when depressed,. changes the electrieal con-
ditiong of the terminals in the rows ¢ ¢* rep-
: digits of the district in which
ted by such key lies. Tor
fice “ 067 ig depressed,
of rows ¢ o uvre,
: The cont :
advanoes ifg
¢ to the groun
11, 13 stopped, the distric
arm in such movement advancing two long
sleps into operative relation to the bank of
terminals representing districts Nos. 10-19.
Controller G* is now auntomatically brought
into service, and in advancing its brash 101
to terminal 97 causes the district selector
arm to advance in short steps to the vow of
terminals representing selectors in district
Ne. 18, in whiel s No.o 06 is located.

70

80
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T i ]
sotors (Kig. 8) being preferably pro-
with banks of terminals, each bank
preferably containing ten rows of terminals,

in s
vided
and each row containing terminals of trunk
lines leading fo a given office, each bank rep-
resenving fen offices. The contact member
of the ; s preferably arranzed ‘o be
adva ' bank to bank in long steps,

siprt steps from row to row of a
gk, The con o

195

114

16
A

e
said rows representing its digits., TJ' s key
of offics ¥06” may grownd the tersainale
“07 and %67 of sald rows. Then when
ait idie selector has been secured, the. hrush
152 will be cansed to zdvance to the ground-
ad 0% of row d, thereby causing
the tact member of the selector to ad-
into operative relation to the bank of
nals representing offices Nes. 00-09,
the brush 175 iz caused to sw ver
f 1 it reaches
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lector member to the row of terminals Tep-
resenting primary selectors B at office No.

06in dlsrmr's No. 19, when said selector mem-
her is moved along sald row to select
idle primary selector.

With this general mtline of~the
I \\ﬂl now moceeu to deceribe in det
reference to T igs.. 2-5 the detail oy
of an embodiment of my invention.
ring generally to the system shown, as em-
bodvmo my 11\\0;11’.1011. “the (u)e ator piay
prov ided with the usual plug for ¢ onnecti
her connecuno eircuit \"v*’l the ealline
and said connectmw clrenit may lead
distriet s selector Ldapuﬂ to picly
trict wherein is located. the oflice wh
alled line terminates, and to connect
connecting eireuit with a trunk line les
to an office selector in such disiyi ek, w
picks out a trank line ledding to a 1); sy
selector at the particular ofice where ihe
called Dine tezmm(ues Ve wil e thad
subscriber No. 999, whow line is sho I
Pig. B-as ter mumtm«f in of:x(‘c Xo. 1, desires
conneckion with the line of subscribor No.
14065 whose line terminates it ex change No.
8 in district Ne. 9. The line of snlh criber
So. 999, 3, extends in two Linbs. from

Fig. 3,
the qnb&tqmon to the central office

G
e
£a

i F
oo

\Vhewc the line extends through the usual
line signal appara ,*.s to i‘hf*‘ po e of n cen-
tral At gl he central offi ce the

answering jack 15 ig p uwmpﬂ for
the thimble 16 of said jack bum
with a conductor 17 whlch
the usual cut-off relay to the irne U() e of o
gz-o‘und ed battery 18, . The operator is pro-

ided with an answ eving phig 19 with whi
lo nmte her L()ﬂ“ﬁt‘L ing eircuit swith g
ing line, the plug 19 » and ;;nck 13 cons

Conne

ing & manual connection switch, The Hnk
wncmctox“ 20, 21, of the operator’s connect-
ing circuit lead from the tip and ring ve-
spectively of the answering plug, throu gh
the windings of the usual e penting cml De-
tween which is bridged the b attery 2 t

usual manner , tO i‘tm line brusl
# digtrict selector 2 25, snpe

ing mchﬂed in the link wmmum on
oppos&e sides-of the battery for conirelli

The

the usual supervisory signals
of the answering plug is connceted with s
conductor 26 Which h*m\ to earth through
the winding of a velay 27; said valay ‘71
whose cirenit 20617 is Pomuwied tpon the
closure of the connection switeh, is provided
with an armature 28 controlling the appli-

cation of eurrent from a battery 29 through
the supervisory lumps and contacts of the
supervisoiv_ relays, which control the dis-
play of said lamps, to earth.

.’szczawon of sending apparatis with
Connecting cawcuzt—:‘x sending apparatus,

for - selectively actua ating the lin ne switching
mechanism provided for the conz

1ecf’m0 cir-

’ ,) i 71(]

BE,701 &
cuit, is antomatically connected with said
connecting cireut i when the operator closes

hey connection switch to unite the counect-
ing cirevit with s calling line, and said
sen dm\ apparatus is antomatic: 1UV discon-
nected e said ”o*mactm» civenit w ‘hen 16
has completed its worlk and the switching
“nisI p as, umte«- the connecting civeuit
The ar matme ‘30 of re-
7in Um s.' e shown controls the as-
intlon of a <eucmw Azplu atug Wuh the
perator’s connecting cireuit.  aid arma-
ture is connected with earth, while a frount
'uutmt thereot is connected with a conduc-
a1 nlwh loml'-: through contacts of o ey
220 tu\ cfoj thence du(ﬂmh
: net 36 01 the district se-
of relay 34, contacts 38
to the free pole of
The retaining magnet

fu

36 18 operated ent in this clrenit, and
at ifs :ﬁ”nct tre nd fronf contacr cou-

nects the b ftmv 35 w 'th muuat(l 31 1n-
ependently of the springs 88, closed only
i'he selector \ in norma! condition.
sow flows from the battery 25

87 of the retaining
\d}d magnet. condue t(n
31 %0 earth. Tt should be noted wt springs
38 \‘-‘lwn ()‘.wm?al at the initial. movemant of

; 1, open the ‘)o"Lm of con-
nding the windi ing 33 of re-

Corre
hrough the contacts
magnet, winding of

Len mitially energized, as
‘Qwubud attracted its arnatnve
\()hJ)}L‘t\A} 2 Jocking eivcuit for
mdependent of the ('ucmt of the

{ by means of ity winding .
Fois «ojmocﬁ«é with a con-
\”!zich lends in mnftiple throngh
the relay 24, and the
\\'1t('i\m0 relayv 43, to a
- through *elav H»*() the
’a of the a\\mhmo 101‘1" 3 snad
arimature 39 when ,mmdml is \xda;vt o to
engag contact spring 48 which is con-
nected by a wire 49 w ity the eondnctor 31
leading through the armathve 30 and front
contact of The nrmature
ioof 43 (*(»Mml hc
neetion o
ing the spid \‘hm‘nas of {m’ w avs 8 i, 'H
and 46, with commmon wireg 30, Yleading
respectively to a T)JH' of bendmﬂ appara-

’nu mus]

the
armagure

2¢ 2

I‘(\I

tuses ' I u portion onlv of eacl being
shown, said armature 47 while resting

against its back contuct CONIeG cting said eon-
hlcwr 44 with common wire 50: and when
attracted connecting said conductor Li with
common wire A0,

Assuming that the sending apparatus ¥
is free, and relay 34 has received its ini ial
onermmtumn as abo* described, armature

39 of said r“mV in aftractmoz cz\usee cui-
rent to fov from ths free pole of “rouu}eu

T
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battery 52 amocigbed withi seading appara-
tus F(Fig. 3) through the winding of the

controlling relay 53 of said sending appa-
‘ratus, over the common-wire 50 to the con-
necting circuit and thence through the ar-
mature 47 and ‘back contact of relay 43,
conductor 44, relay 46. (without operating
‘the same) thenoe by way of conductor 41
through the windings ‘40, 42, of relays 34,
48, respectively in multiple (without operat-
ing relay 43) through the armature 39 and
contact; 48 of relay 34, wire 49 to the con-
ductor 31 which is grounded at the armature
30 and front contact of relay 27. Relay
34 is now locked in cirenit with the control-
ling relay at sending apparatus F.

The armatuve 56 of relay 84 is connected
with a conductor 57 leading to the armature
38 of switching relay 43, the back contact

of said armature veipg connected: with the-

common wire 59 leading to sending appa-
ratus F. The armathire 56 in its attractive
movement is adapted to separate a pair of
normally closed springs 60 serially included
in the ring strand 21 of the connecting eir-
cuit, said armature engaging the member of
said springs connected with the portion of
the ring strand leading-directly to the dis-
trict stepper. The leads to sending appa-
ratus F ape now placed in operative con-
nection with the connecting eircuit.

The relay 53 of the sending apparatus F
in attracting its armature €1 applies cur-
rent from the free pole of grounded battery
5% to the feed wire 62, a branch from said
feed wire leading through a signal lamp to
earth in order that the operator may be
kept informed as to the condition ofy the
sending apparatus. Said feed wire supplies
current, for the operation of the mechanism
of the sending apparatus. In case the send-
ing apparatus ¥ had been serving another
cord circuit; the particular connecting cir-
cuit now in use would have been shifted to
the sending apparatus F*. Tt will be noted

that the feed wire of sending apparatus ¥

has a branch 62 which leads through the
winding 63 of the ewitching relay 43 to a
contact spring 64 against which the spring
48 of relay 34 normally rests. Now, if un-
der these counditions the operator had
plugged in to answer a call, thereby effect-
ing the energization of relay 27, current
would have passed from the {r

the feed wire (which would have been con-
nected with battery 52 of the busy sending
apparatus) through winding 63 of relay 43
contacts 64, 48, of relay 34, to the wire 31
which is grounded at the armature 30 of
velay 27. The armatures 47, 58, of the
switching relay would have thereupon been
attracted and would have switched the wires
57, 44, respectively, to the common wires
591, 50, respectively, leading to the sending
apparatus ¥*. Furthermore, when the az-

gnch 62 of

I,rae;701

mature 39.of relay 34 hed been attrected and
the winding 40 of said relay had found a
cirenit bi way of the battery at sending ap-
paratus E?,
switching’ relay would have received cur-
rent and maintained the switching relay en-
ergized. , ,
Operation of office keys and distriot se-
lector—In the present system, which is de-
signed for-use in a large city, there would
be a number of districts in each of which
would be located a number of central of-
fices. T have acgordingly employed a dis-
trict selector arranged to pick out the dis-
tricts in which is located the office desired,
and an office selector belonging to such dis-
trict capable of picking out a trunk line
leading to the particular office desired.
have arvanged the office keys so that when
a given key is operated it will cause the dis-
irict selector to locate the proper district,
and also actuate an office selector in such
selected district to select the proper office.
Referring now to the sending apparatus,
and to the controlling mechanism associated
therewith and known as the office keyhoard,
Fig. 2, we will describe the process of pick-
ing out a trunk line leading to a primary
selector or distributer:in o%ice No. 08, in
which office we have assumed the line of the
called party to terminate. In this connee-
tion it should be stated that the office key-
beard is normally in operative relation to
the sending apparatus F in order to serve
& connecting circuit with which said send-

the helding winding 42 of the .
70

75

&6

90

100

ing appsratus may be associated; and, when .

the office keyhoard has completed its work
in conjunction with the sending apparatus
F it automatically transfers itself into op-
erative relation to the sending apparatus
¥’, and if the sending apparatus F 3s
taken for use before the first mentioned
sending apparatus has completed its work,
said office keyboard will be locked in its
gperative relation to the appavatus 7.
However, assuming that the second sending
apparatus is not taken for use, the office
keybourd will, after the sending apparatus
I has completed its work, be re-associated
with gending apparatus ¥.

The office keys are provided, with a pair
of controllers G G’, which govern the opera-
tion of the district selector and the office
selector which it selects. The office keys are
each adapted when depressed to éffect the
successive operation of the controllers G
and G’ to cause the same to effect the op-
eration ofethe district selector and pick out
a districf determined by the particular office
key depressed ; and thereupon the controllers
are again successively operated to  aetu-
ate the selected office selector in said dis-
trict. Referring first to controller G, there
is provided & row of confacts ¢ numbered
from, O to. 9, thess vontacks veppeseniing the

105

110

k20
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180
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Htens” digits of the numbers oir the dis-
tricts, From each one of sald terminals »
conductor 65 leads to the springs 66 of the
particalar office keys representing offices ly-
mg in the district whose tens digit corre-
sponds to the number »f said terminal. In
the present case I h&#e shown springs 66
d{ oftice keys N 0s. 0 and 8 as connected with
the 0 Etll}llh?! f the row ¢ of contacts. The
1 is provided with a Povaz'y arm
70 carrying a brush T1 adapted to sweep
over the row ¢ of contacts, seid arm being
provided with a ratchet adapted to be op-
e"(ated by stepping and zetsining magneis
73, respectively. The brush 71 is con-
nected with a conductor 74 which leads
through springs 75 associated with a cut-
oft relay 76, winding of said relay to the
feed wire 77 of the oflice keyboard, which
5 is normally connected %hrougn the arma-
ture 78 and back contact of a switching re-
lay 79 with the feed wive 62 of the sending
apparatus I ’

Each office key, when operated, is ar-
ranged to bring into electrical eng‘lgement
springs 67, 08, 69 which control the start-
ing of the office controller or keyboard afier
the <ending apparatus with which it is as-
gociated has been connected with 2 particn-
lar connecting civeuit. The spring 68 is con-
nected with the feed wire 77 and so with

L..a.

the battery of the sending apparatus, and-

In engaging spring 69 supplies current to =
signal lamp 80, which indicates to the op-
rator the condition of the office keyboard.
The spring 67, supplied with current from
the feed wire by spring 68, is connected with
a conductor 817, which supplies current to
the operating magnets of the controller G,
said conductor leddmg through the retain-
ing and stepping magnets 73 72, respec-
tn’ely, of arm 70, through contact sprmm
32 associated with the cut-off relay 76 to 2
gronnded vibrating arm or pulsator 83.
The %eppmo magnet 72 responds to this
current and advances the contact arm 70,
the retaining magnet being sluggish, so that
‘its armature when once attracted is unre-
sponsive to the pulsations, When the con-
troller arm has taken one step and the brash
71 has engaged the first terminal of the row

¢, the cut-off relay 76 is operated to open
the circuit of the magnets 72, 73, of the
controlier, current to operate 1e1ay 76 ‘paSa—
ing from the feed wire 77, conductor

windi ng of relay 76, contqct splmo*s 75 qs-v

sociated Wlth said relay, brush 71 and ter-
minal “0%, to conductor 65, which leads to

ear th througx the contact springs 66, 84,
of the office Iey No. 8, which is the ke we
have assumed to be \;pel’ated The relay 4()
18 pzmmnd with a pair of armatures 85, 86,
the armature 86, when attracted, sepurai-
ing springs 82 to open the cireuit through
the magnets of the controller, said armeture

move the

e
(o]
S
2

&7

méember of said spring con-
ly with the palsuer 83. The
ather tare 83 iz grounded, and in its
atirpetive movement separvates spunba, 75,

enga rrmﬁ the member thereof connected di-
vectly with the winding of velay 76, thereby
locking relay 76 to earth from the feed wire.
The stepping magnet 72, In operating, is
acapted to make and bre: 11«. a pair ot con-
tacts 87, which control the : x»phm ton of
current from the frze pole of a grounded
positive battery 88 to a con ductor 89 leading
to 8 common wire 90, which is normally con-
¢ the armature ul. and back contact
of a 5\715"LiU g relay 79 with the common
wire § 9 of the, sondmy apparatus F. In the
sresent case, since this contact arm advanced
, but one impulse of current
5y L-j by contacts 87 'Ew'm bat-
amon wives 90, 89, the com-
bel 1g, as before de sc;meu, £0n-
né'-ted by the ar1 “‘m‘r 56 and front <‘01w“cu
- 34, Fig. 8, with the portion of the
strand of the connecting eirenit lead-
to the disirict selector. Turning now to
district selector, a number of groups of
srminals are provided, each group repre-
; the termin us of office selectors capa-
in a given number of
saelect v may have .its
fo g otps of one hun- .
ided inte e en rOws,
senting o nuinber of selectors
¢ = particular office, and the total
number of rows in the group representing
the office selectors in ten distriets: A brush
carrying arm 92, mounted fo rotate and io
move longitudinally, is provided for the
Jstnct selec tor, Fig. 5, having a long step
wagnet 93 adapted fo rotate the arm in long
bcepb, for example, over ten rows of ter-
minals at a step, 10 correspondence with the
tens digits of the district numbers; the step-
ping magnet 94 is arranged to advance the
arin f"om row to. row selected group,
while-the stepping m ig :umpreJ io
arn upward
carried 4?"01131*;-}' into connection with o set of
terminals in the selected row connected with
an idle office selector. From the strand
21 of the connecting - circuit, the con-
ductor 95 leads through a pair of contacts
96 closed by the arm while in its normal and
rotary pomtlozh, threugh the winding of the
short step magnet 94, armature 96" and back
contact of pomu/ed relay 97, through the
contacts. 98 of the retaining magnet u(‘;. to
earth. A conductor 98" extends in shunt of
the stepping magnet 94, said conductor in-
cluding the lono step numnet 93 and the
armatire and back contact of the » stepping
magnet 64
The :-memh mao 1('; 03, Y4, are so ar-
vanged that the magnet 03 reqniles for its
operation v smaller amount of current than
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5 that

mugret 93 muy be oper-
it with the magnet 94,
ifecti the latter.
y operate magnet
ive magret $4
ts nrmatyre opens the braueh
. uding the stepping magnet 93, so
reventing the operstion of said magnet.
Yn the present case I employ » battery of 24
volis to eperate the magnet 93, such current
being without effect upon the magnet 94;
and 1w order to operate magnet’ 94 I use a
battery- of 48 volts, whereupon  magnet #4
operates and opens the branch cohtaining its
mate. ) :
When the impulse. from the 24 volt bat-
tery 88 was applied to common wires 90, 59,
and ring strand 21, as previously déscribed‘,

maguet ¥4, so thut
ated in the same cire

the ving magnet 93 received suflicient
oy £or its, eperation and rotated the

sun 99 of the selector through one long step,
to the first bank of ten rows of terminals of
the district selector, said baxml representing
the first ten districts. Returning now to the
oflice keyboard; the second controller G*'is
at this point brought into play to complete
the selection of a district by causing the dis-
trict selector arm to advance to the row of
terminals in the first bank determined by the
unite digit of the distriet in which the par-

" ¥, & i r

ficulur office desired iy loeated. The con-

X v £ M N
AR 52

soid
the sprin
keys repre p vty digrits of -
Yie in the ots wiose ligits
correspond to the numbers of the terminals
in the row ¢*; that i to sy, taking the case
of office No. 08,-the spring 9% ofsuch office
key is sonneeted with the terminal “97 of
the row ¢, which indicates that the u
digit pf the distri
Wen 08 i & Tt should ba stated, howerer,
; arrvangement is purely arbityary,
since spring 98 of office key No. 8 could ex-
actly ‘as
' terminal of the row ¢,

conduetor

s

Bvar,

weil have been connected with an-
depending of
tributed. .

T
engagement with
eration of key No. 8, and by means of said
spring applies # ground
row ¢ of contrelier G The controller G*
is provided with a rotary arm 100 carrying
a brush 101 adapted {o sweep over said row
of terminals; said arm being provided with
a stepping magnet 102* and' & retaining
magnet 103. Now, when the cut-off relay
76 was operated to stop the operation of con-
sr (4, as before described, it started the
tion of the controller. G*. The arma-
& of velay 76 iz convected with » con-
ductor 108, which leads through the sons
ik spripge 100° ¢f the cut-olf reliy 164 -‘:;41L

@ spring 98 of office key

dng 84, due to the op-

to termingl “9” of

~with the grounded terminal 97 of

Lt A ) i, 1536*,?01

controller &, through tHe' st'epping-'magne't
102¢ ¢f controller ¥, contacts 103 closed by
the controller arm while in normal position,
¢hrough the retaining magnet 103 to the freo
pole of a grounded battery 1i08. Since the
Yront contact of the armature 88 of cut-off
relay 76 is-connected with conductor 81 and
grounded pulsator 83, a circuit 102, 81, will
be completed for the magnets 103, 102* of
the controller G*, and pulsations of current
from battery 108 will pass through said cir-
cuit, causing the stepping magnet 102 to
advance the arm 100. Tt should be stated
at this point that ¢he conticts 105 are for
the purpose of preventing, access to the con-
troller arm 100 unless thé same is in normal
position. The contacts are opened as soon
as the arm has taken one step, but a branch
107 about said contacts is closed by the ar-
mature of the retaining magnet 103, which
is sluggish and maintdins its armature &t-
tracted regardless of the pulsating character
of the current in its circuit, said armatupe
when attracted closing a pair of contacts 108
which control the said branch 107.

" The armature of the stepping magnet 102
in its vibration makes and breaks a pair of
contacts 108%, which intermittenitly applies
current from a gronnded battery 109 to a
conductor 110 which. leads to the back con-
tact of the armature 111 of a relay 112, said
armature being connected by s conductor
113 with the comimon wire 90, and s with
the ring strand 21 of the conrtecting cicouit.
Tmpulses from battery 109 the |
the conductor 5°at the Dstrict seleoic
thenes through the stepping magnet
the arm 92 to earth. This current i of
proper strength to operate magnet 3%, pref-
erably 48 volts. Sald magnet 94 in operat-
ing advances the arm in shord steps from
row to row of the first group of terminals,
aud in addition, opens the hranch $8* con-
taining the long step magnet in ovder to
vrevent its operation. THis current is of
improper polarity to operate polarized ve-
lay 9%at the selector. :

“The brush. 101 of the.arm 100 of controller
G ig conneeted with a:condicter 114 whieh

leads through & winding 115 of a sluggish .

relay 112, through contact springs 116 of a
cut-off Telay 104, winding of said relay, to
the feed' wire 77. Now when the arm 100
has been given ten steps, and the arm of
the district selector has been given a like
number of steps, so that ite brushes lie be-
low the row of terminals representing office
selectors adapted to reach offices in district
No. 9, the brush 101 will be in engagement
© TOW
¢*, and cwrrent will flow from the feed wire
77 through- the winding of a cut-off rels

104, winding 115 of sluggish relay 113',

brush 101, terminal “&” to earth by way of

spriiigs 99, 84, of office key Nu. 8,

78
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tractive movement wmph‘mc
the lifting magnet 952 and ﬂm soures of pul- s

The cut- off relay 104 is provided witl
padr of armatures 117 lb the arm *t
118, when attracted, separ: tes the spr
103* to open the eiveuit ot the cpemm
maguets of the controller L , while the ar
mature 117, which 1s gro dnd in its at-
tractive-movement separates springs 116, en-
gaging the member thereof connceted dl—
‘C(,Ll‘y \\1th the winding of the eut- oif 1“1‘1‘»’
104, and so completing a ’ockmo ¢ i
said wlax from ‘the feed
tion of sud cont‘ cts L‘l(,

jouy
[

(’IQ

UQ

uawommzc swiemm ZH/ /Z/Mm 5 (,vZer ()r
idle ojfice selector—The front conta
armature 1i1 of the sluggish vd‘a"
connected swith a f:a'muc‘m 119 w
to ﬂw free pole of a battery |

polarity to battery 109, in
i grounded megntive baktery, Cn
this ba ttery is of a proper pojnrz

ate the polavized velay 97 :
Tector. which controls the hunt of the arm
52 for an idle ofiice selector capa Eﬂe of rench-
g the offices in distries No. Current
h‘om sald negative 1)Aifcry pﬂssk
rommon wives 90, 59, and
tm disirict selector, wheve saic
erses conductor 95 to one of the
contacts 96, which is norm
vith a spring 121, zm“ ”‘C‘W‘“
ductor 1;3, tJ,A.‘ L’
front contact o
Wmdmo of wh
by the arm 92 while

aver

the

1 1(1 Lonh" ts 194
ay fromn urmﬁ DOo31-
tion, to earth. Th tepping magnets 93, %,
do not vespond to th current, on r.Lco:‘m iof
the rapid attr active movement of ‘he arma-
ture 96" of relay 97, which controls the cir-
cuit of said n(mnetc telay 97, when thus
vperated, iu,t*.v‘f its armatures 125, 196,
967 and 127. The armatures 123, 126, sim-
ply maintain the line brushes of the district
selector dend during the hunt
ofice selector; the armature 9¢ :'D
a cireui

}7

?. W

Qar

e -~
148 Aat-
ror

sating eurrent 128 by way of condn "*fo
and 93, ‘\hm(‘upon the amm s lifte
bring its broshes into engagement with the
first, trank Hine terminals in the selected row.
When the arm hag taken ite first step up-
ward, 1t =eparates spring 121 from the cop-

tacts 96 and moves said spring into engage-
ment with a contact i“() which s connected
with a conductor 131, leading to the front
contaet of the arma ‘#m 127 of relay 97,

which armature in turn is connecied Ly a
condueter 182 with the local brush 133 enp-
The w]-w 97 is
{from the

ried by the sclector ari,
now conunected directly to earth
local brush 183 by way of conduct
131, 192 zmd m ease the suid frst

L L

idle

, battery will be p ‘c‘bf.l,\t at the
1134 thereot, of il proper po-

ity to maint nn relay 07 energized, where-
» the circuit of the S{e‘npuw magnet 9as
I be maintained intact. and the arm 92

litted another sfap to bring its brushes into
engagement with the terminals of a second
trunk line mamng to a selector serving of-
flees in dist rict 9. This operation will be
continned until the contact brushes of the
arm U2 reach the terminals of an idle trunk
line, ut which time mnerv will not be pres-

ert upon the local ferminal 134 of such
srank line, n}v’ the ?ei 2y 97 will be deprived

of current and w il ule“bﬂ its armatures:
armature 96 opening t he circeit of the lifi-
ing magnet %% and armature 127 applying
at its back contact cury ent from a bnftery
> to conducior 182 and the local brush
5, in order fo lock out other distriect se-
“' ing to make conneetion with

ein mfo:,i,lm
{on of uﬁce selector under the con-
.2 uc;uzf&s@d office rey~—~The trunk
ected by the district selector leads in
bs 136, 187 and 138 to an office se-
ig. 4) miaptwi to make connection
trunk line leading 4o & primary
sived office in district Mo,
provided wit
resenting tranks 1
dlicos 1n d}&d% No. 09, each
0w of terminals in said ofice
said oﬁiﬂ@ qe? *otor is COlg

[#2]
o
® 3

:J"

]
w

line: 3

stricted simil
4), 1ts rows
groups, for
and the arm m
be moved In ion =

(ﬂs bex’n@ arra '10‘8(1 in

1l
H5
pl

3 n, ten rows to a m‘oup
he se}e

EoT b *mg :mame‘d to

o

in short m*ps .

the said ¢ mm zm(’:_ Ionﬂlmunaﬂv Lﬂmg
the solu ted row to dn idle ermmm ‘therein.
TWhen ¢ eurrent was applied at the district

sclector from battery 1235 to the lodal brush
termi 4 of the trunk line se-
alning magnet 139 of the office

r 140 was ommted by said eur-
mg over condictor 158 and thronigh
to earth by way of springs
the welector is in nor mai con-
magnet, when energized, ai-
mu ting its armature 141, and locking i¥self
o earth from conductor 138, mmpenm\rﬁ of

inn said kpvmrfs. The office selector arm is
arranged te have a rotary moverment by long
and short steps, and an upward movem“nt
and said arm is provided with a long step
magnep 1 12 andd a short step magnet 143 in-

A

8 [¥E8

ek

clnded i pavallel  Branc hes 4+ id4e,
af a ("nuuctm‘ lem ,m‘h leads from {he
line conductor 187, through contacts 146
closed hy the arm rmsT 1'5 starts its up-
ward movement, -to earth through +the
atare 147 and bacl itach of & volnr

re i and 0acx congact of a noiar

velay 148, which is unresponsive to the

7

100

¢ 165

110
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positive current ewployed Lo aperate the
stepping magnets 142, 143. As in the case
of the- district selector, the long step magnet
is responsive to current of low voltage, for

‘example 24 volts, while the short step. mag-

net js unresponsive io such current ‘but re-
quires for its operation current of higher
voltage, for example, 48 volts, apnd iu &t
tracting its armature opens she ‘branch 144
containing the.long step magnet ito prevent:
its operation. The upward movemsnt of the
selector arm is controlled by a lifting mag-
net 148°, : n '
After an office selector of district No. 09

has been selected, the controllers G, 43, suc-
cessively codperate with the depressed pblice
key No. 8 .to actuate the office selectar and
select @ trunk line leading to #he -office de-
sired. 'The controller G is provided with a
row d of ten terminals corresponding to the
“ tens ” digits of the affice numbers, and said
rerminals are connected with conductors 149,
which lead to the springs 130 of the keys
representing offices whose tans digits corre-
spond with ‘the number of such terminals in
vow 4. Each of said springs 150 is adapted
when operated to engage a.grounded spring
151; thus in the present case, since office :key
No. 8 is depressed, its tens digit being “07,
a ground is applied by the springs 150, 151,
to the first or “0” terminal of the row d.
The arm 70 of the introﬂer G carries a

second brush 152 adapted to sweep over

the row of terminals d, said brush being con-
nected with a conduetor 153 which leads
through contacts 154 closed by the retain-
ing magnet 72 of controller G when ener-
gized, through contacts 155 closed by the
cnt-off relay 104 of controller G {which
relay is now locked to the feed wire) through
confact springs 156 of relay 157, winding
of said relay to the feed wire 77.

The operation of controller G to advance
the office selector arm is controlled by relays
112, 158, The relay 112 when deénergized
After controller G operated, placed relay
158 in condition to huve @ cireuit therefor
completed at the selected office selector, said
relay 158, when operated, starting control-
ler (1. The relay 112 was operated momen-
tarily to start the automatic selection by the
district selector of a trunk line leading to an
idle office selector, and when said relay re-
tracted its armature 159, it applied current
from a positive battery 160 (E)r example)
to a conductor 161, which leads through
said armature 159 and back contact of relay
112, through the armature 162 and front
contact of relay 104, through the normally
alosed contacts 163 of cut-off - relay 157
associated with the controller G, throuih
normally closed contacts 164 opened by the
retaining magnet 73 of controiler G- when
energized, through the relay 158 to the cam-
mon wire 90. .Now when the district gelee-

‘tor 187, and

LAn8 204

tor has picked out a txink line leadig to an
office gelectar, and relay 97 has become de-
energized, and thas retracted its armatures
125, 426, current from said battery 160 at
the office keyboard finds a path over con-
ductar 161 through the winding of relay 158
(relay 112 having now retracted its arma-
ture 159) .to comnnan wires 90, 59, ring
strand 21, through the line contacts of the
district selector, to the line or trunk conduc-
thence to the office selector
and -through conductor 145 and stepping
magnets of the office selector, to earth. The
long step magnet of the selector is"operated
by .this current and advances the pelec-
tar srm & step, which is merely incidental
to the operation.

The relay 158 of the controller G in at-
teacting its armature 165 completes a circuit
for the operating magnets of the controller
(,said circuit extending from the feed wire
77 through springs 67, 68, closed by the
office key when operated, conductor 81’, re-
taining magn
of the arm 70, through contacts 166, which
are closed while the arm 70 is in
normal position, conductor 1€7, armature
165 and front contact of the relay 158,
contact springe 168 of the cut-off relay 157
of controller G, to the armature 118 of the

cut-off relay 104 of controller G* (which is-

now energized in a locking circuit from the
feed wire), thence by way of the front con-
tact of said armature 118 to conductor 102
armature 86 and front contact of the cut-off
relay 76 of controller G (which is aleo ener-
gized in a locking circuit from the feed
wire) to conductor 81 and the wibrating
grounded arm. The stepping magnet 72 18
now operated to advance the arm 70 and the
retaining magnet 78 attracts its armature,
which remains attracted regardless of the
pulsatory character of the current in its eir-
cuit, said armature opening at contacts 164
the circuit of relay 158, and closing at con-
tacts 169 a branch conductor 170 about the
armature 165 and front contact of relay 158
and the contact 166 of the controller arm,
both of which sets of contacts are now open.
The contacts 166, which are initially in the
circuit of the stepping magnet 72 are for
the purpose of preventing the operation of
the controller arm unlees it is in normal po-
sition. .

The stepping magnet 72 in vibrating its
armature operates the contacts 87 to apply
currant from the 24 volt battery 88 of posi-
tive polarity to conduetor 89 and common
wires 90, 59, cord strand 21, through the
district selector line contacts, trunk conduo-
tor 137, to the office selector, and thence by
way of conductor 145, through the step}i}ng
magnets 142, 143, in parallel, to earth. This
currenmemtes fsimsly the long step mag
pet, which is adapted to advanee the selesc

%0

i

et 73 and stepping magnet 72
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‘tor.arm in long steps from bank to bank of
the terminals.

‘When the controller arm 70 has taken one

step, and the office selector arm has been
rotited through one long step into operative
relation to the first bank of terminals, the
brush 152 of controller G engages the first
terminal “ 0" in the row d, and a circuit is
completed from the feed wire 77 through
the cut-off relay 157, conductor 153, con-

tacts 155 closed by the cut-off relay 104 of -

controller G*, contacts 154 closed by the ve-
taining -magnet 73 of the controller G,

brush 152, “0” terminal, conductor 149 to’

ground through the contacts 150, 151, of

. oftice key No. 8. The relay 157 is now ener-

-25

30

35

40

gized, and attracts its armatures 171, 172;
armature 171 sepdrating springs 156 -and
engaging the member thereof connected di:
rectly with relay 157, said armaturé being
grounded and completing a locking. circuit
for the relav from the feed wire. The ar-
mature 172 in its attractive movement
separates springs 168, opening the circuit
through the operating magnets of controller
(+, said armature also serving to bring into
play the controller (3, which causes the
office selector to advance to the row of ter-
minals of the selected bank representing
trunik selectors adapted to pick out an idle
primary selector at the desired office.

The controller G is provided with a row
d' of ten terminals representing the units
digits of the office. numbers, and from said
terminals conductors 173 lead ‘to contact
springs 174 of the office keys representing
offices whose units digits correspond to the
numbers of sich terminals of said row 4.
Thus in the present case contact spring 174
of key No. 8 is connected with the “87% ter-
minal in said row d, said spring, owing .to
the operation of key 8 engaging spring 151
which is grounded. The controller arm 100
carries a brush 175 which is adapted to
sweep over said row d' of terminals until

it engages the terminal which is grounded, .

at which point the circuit of the dperating
magnets of the controller is broken. The
suid brush 175 is connected with a conduc-
tor 176 which leads through normally open
contacts 177 closed by the armature of the
retaining magnet 103 of controller G* when
attracted, through contacts 178 closed by

- cut-off relay 157 of controller (3, winding

60

60

179 of sluggish relay 112, contact springs
180 and a cut-off relay 181. to the feed
wire 77. .

As before stated, the armature 172 of the
cut-off relav 157 of controller (¢ controls the
operation of the controller G* in its relation
to the office selector. When said armature is
attracted a circuit is completed from the
free pole of battery 106 by wav of conductor
102 through the retaining magnet 103 at
controller (x', contacts 105 closed when the

?

arm 100 is in normal condition, stepping
magnet 1022, conductor 182, normally ¢losed
contacts 183 of cut-off relay 181 of con-
troller G*, through armature 172 and front
contact of the operated cut-off relay 157 of
controller G, conductor 167, armature 118
and front contact of operated relay 104,
back to conductor 102 and thence by way of
armature 86 and front contact of cut-off
relay 76, conductor 81, to the ground
pulsator 83. The retaining magnet 103 in
said circuit, when energized, attracts its ar-
mature, which closes contacts 177, complet-
ing the connection of brush 175 by way of
conductor 176, with the feed wire, said con-
ductor including the cut-off relay 181 and
winding 179 of sluggish relay 112; the re-
taining magnet also closes contacts 108, com-
pleting the branch 107 about contacts 105, so
as to maintain the stepping magnet circuit
independent of contacts 105. o
The armature of the stepping magnet 1028,
in its vibration, operates the contacts 108e,
applying impulses from the positive 48 volt
battery 109 by way of conductors 110, 113,
to 90, 59, cord strand 21, trunk conductor

.137 to the office selector, and thence to earth

through conductors 145 and 144°, including

the short step magnet 143 of the selector,

which rotates the sélector a*m in short steps
from row to row of terminals, and main-
tains open the branch including the long
step magnet. When hoth the controller arm
100 and the office selector arm have taken
nine steps and the office selector arm is in
operative relation to the row of terminals
representing primary selectors at office No.
8 m district No. 9, a circuit is completed for
the cut-off relay 181 of controller G* and
sluggish relay 112, said circuit extending
from the feed wire 77 over conductor 176,
brush 175 and terminal “8* in row d*, con-
ductor 178 to ground at office key No. 8.
The cut-off relay 181, when thus energized,
attracts its grounded armature 185 which
separates springs 180, breaking the connec-
tion of battery with sluggish relay 112, and
brush 175, and engaging the member of said
springs connected directly with the relay
181, to include said relay in a locking circuit
from the feed wire. ‘The armature 183,

.when attracted, opens the circuit including

the operating magnets of the controller GL.

Automatic selection by office selector.—
The relay 112, which operates after the con-
troller G* has completed its work, serves to
start the “hunting” of the selector arm for
an 1idle trunk line in the selected row; said
relay applying current of proper polarity to
the relay 148 at the office selector, said relay
148 controlling the operation of the lifting
magnet 148", The relay 112, which was mo-
mentarily operated, as above described, in
attraeting its armature 111, applied current

from the négativé battery 120, by way of

70
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conductors 119, 113, to common wires 90,
59, cord. strand 21, trunk conductor 137,
through one member of contacts 146 con-
trolled by the selector arm, to a spring 184
connected with a conductor 185! leading to
earth through the winding of a polarized re-
lay 148, which responds only to neﬁative
current. Relay 148 is now energized and
attracts its armatures 186, 187, 147 and 188.
The armatures 186, 187, interrupt the con-
tinuity of the trunk conductors 136, 137,
leading to the line brushes upon the se-
lector arm, to maintain the saidgine brushes
dead during the upward hunt of the arm
for an idle trunk line. The armature 147,
when attracted, completes a circuit 189, in-
cluding the lifting magnet 148' and a source
of pulsating current 190, whereupon the
arm is lifted to bring the brushes thereof
into engagement with the terminals of the
first trunk line in row “8” in the first
bank of terminals. At this point the con-
tacts 140 are separated and spring 185' en-
gages spring 191 which is connected with

» the conductor 192 leading to the front con-

tact of the armature 188, and through said
armature to the local brush 193 of the selec-
tor arm. The relay 148 is now connected
directly to earth from the local brush 193
of the selector arm through its own arma-
ture 188 and front contact, springs 191, 184%,
Assuming that the first trunk line is en-
gnged, negative battery will be present at
the local terminal thereof, and relny 148

» will be maintained energized, and in turn

will continue the continuity of the circuit
189 including the lifting magnet, which will
advance the selector arm to the next set of
terminals, and so on until an idle trunk line
is reached, in which case, no potential will
be present upon the local terminal of such
trunk line, and relay 148 will become de-
energized, retracting its armatures, arma-
ture 188, when retracted engaging a back
contact connected with conductor 194 lead-
ing through the armature 195 and front con-
tact of retnining magnet 139 to the free pole
of a grounded battery 196, such current ap-
plying n test potential to the multiple local
terminals of the selected trunk line to lock
out other office selectors.

Disconnection of office keyboard from
sending apparatus F.—When the office key-
board completed its worl in connection with
sending apparatus F, it was automatically
transferred into operative relation to send-
ing apparatus F’, and the depressed office
key and mechanism of the keyboard re-
stored to normal condition. It will be re-
membered that after the short step magnet
of the office selector had operated, the relny
112 was momentarily energized to start the
automatic selection by the selector arm.
Said_relay in retracting its armature 159
supplies current from battery 160 to con-
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ductor 161, armature 159 and back contact
of relay 112, armature 162 and front con-
tact of cut-off relay 104, to conductor 254,
which leads through the armature 255 and
front contact of cut-off relay 181 and wind-
ing of test relay 158 to the common wire Yu.
Now when an idle primary selector has been
selected at office No. 8 current from said bat-
tery 160 flows through the relay 158 over
the common wires 90, 59, conductors 21,
137, 198, through the bridge 230 at the se-
lected sclector (Fig. 4) and back by way
of line conductors 197, 186, 20, to earth at
the armature 54 and front contact of relay
34 (Fig. 8). Test relay 158 when energized
in the said circuit serves to complete a cir-
cuit for the switching relay 79 which trans-
fers the feed wire 77 and common wire 90
to the feed wire 62’ and common wire dY” of
the sending apvaratus F’. The said circuit

for relay 79 extends from the feed wire 62

of sending apparatus I, conductor 257,
through the winding 256 of switching relay
79, spring 258 and 1ts back contact of a po-
lavized relay 259, responsive, for example,
to positive current only, through contacts
260 of the cut-off relny 181 of controller G,
through contacts 261 of said test relay 158
to earth through contacts 262 of the re-
lay 263 at the sending apparatus I, which
relay may control the starting of the pri-
mary controller of such sending upparatus.

The switching relay 79 is adapted to
transfer the office keyboard to the send-
ing apparatus F’ in such manner that
should sending apparatus I’ be taken for
use before apparatus F completes its work,
the keyboard will be locked in association
with sending apparatus ', If, however,
the sending apparatus F’ is not taken for
use before its mate is through serving a
given cord circuit, the keyboard will be re-

stored to its normal association with send- /77 S

ing apparatus It

The switching relav 79 when energized by

current in its winding 256, attracts its ar-
matures 264, 78, 91 and 265. The armatures
78 and 91 conmect the wires 77, 90 of the
keyboard with the wires 62" 59" of sending
apparatus F’; the armature 264 engnges a
spring connected directly with the feed wire
62 and completes by way of conductors 266,
257, a locking circuit for the said switching
relay controlled bv relay 263 of the sending
apparatus F/.  The armature 2065 of said
switching relay is also connected with con-
ductors 266, 257, leading through the con-
tacts 262 to carth, nnd said armature in its
attractive movement enganges a spring con-
nected with u conductor leading throungh s
winding 267 of the switching relny to the
wire 62’ of sending apparatus I’, so thnt
when current is applied to the said feed wire
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switching relay will maintain the associa-
tion of the office kevboard with the sending
apparatus F’ independent of the condition
of the sending apparatus F.

" Restoration of depressed office keys.
The office key No. 8 when depressed, was
locked in such position preferably by means
of a locking bar having openings therein
through which all the key plungers project,
each key carrving a conical latch member
adupted when the key is depressed to engage
the under side of the said locking bar. Said
bar is adapted to be moved by a release
magnet 266" to release the depressed kev.
Said magnet is included in a conductor 267
which leads to a pair of contacts 268, one
member. whereof.is adapted to be engaged
by the armature 269 of a sluggish relay 270,
sald armature being connécted with the
free pole of a grounded battery 271.- Said
armature 269 in its retractive movement is
adapted to effect momentary electrical eh-
gagement between itself and both members
of the contacts 268 to apply current to con-

3 ductor 267" and operate said release magnet.

The said velay 270 is included in a con-
ductor 272 which leads to normal resting
contact of a spring 272" adapted to. be op-
erated by the armature of the polarized re-
lay 259, said spring being connected with
the feed wire 77 of the office kevboard.
When current is applied to the feed wire

“of sending apparatus T, it passes by way of
the feed wire 77, .of the office keyboard, -

through the spring 272" and back contact of
relay 259 to conductor 272 and relay 270 to
earth. Relay 270 attracts its armature 269,
separating springs 268. An impulse of cur-

.rent is thereby delivered from battery 271

to conductor 267" and release magnet 266
to earth, so that in case an office key has
been accidentally depressed, it will be re-

stored. Now when the office keyboard has.

performed . its work in connection with
sending epparatus F, the switching relay
79 is operated as before described, and re-
moves at its armature 78 and back contact.
current from the office feed wire 77, where-

‘upon the relay 270 is deprived of current,

and its armature 269 in retracting applies
current to operate the release magnet 266

- and restore the depressed key.

&5

60

Reestoration of office key when keyboard
serving  sending ' apparatus T —Assume
for a moment that the office keyhoard
is serving the sending apparatus F’ and
that current from the battery 52’ at said

sending apparatys has been applied to the
feed wire 62'. This
‘posite polarity from corresponding battery

This current. being of op-

at sending apparatus T will operate the

polarized reldy 259, said current' passing.

from the.féed wire 62’ through the srma-
ture 78 and front contact of the switching

5 relay 79, to the feed wire 77 'of the office

11

keyboard and thence to earth through a
branch including said polarized
Said relay in atracting its armature moves
spring 272" into engagenent with a contact
connected with a conductor 272"’ leading to
earth through a relay 2707, said relay being
thereupon energized, since the spring 272
is connected with the feed wire 7. Said
relay is provided with an armature 269’
adapted to opevate u pair of contacts, one

member whereof is connected with condue- -

tor 2677, said armature being connected with
the free pole of a gronded battery 273’ and
serving to apply impulses to the conductor’
267" to operate the release magnet 2667,

Restoration of Teyboard to sending appa-

ratus I after serving sending appavatus
7" —When the office keyboard is through
serving the sending apparatus T, the relay
263 is operated to defnergize relays 79 and
259, which thereupon restore the association
of the office keyvhoard with the sending ap-
puratus- F. Said relay 158 when operated.
at the completion of the service of the key-
board, completes a cirenit from the feed
“wife 627 of sending apparatus ¥/, through
the winding of relay 263, contacts 274 of
suid relav,.to a conductor 275, which leads
to_the frant contact of spring 258 of polar-
iged relay 259, and theuce by way of con-
ductor 257, contacts 260 of cut-off relay 181,
contacts 261 closed by the relay 158, con-
tacts 202 of said relay 263 to earth.. Relas
263 is energized ip the said cireuit and at-
tracts its’ armatuie ‘276‘,Which is- grounded.
said armature opening springs 274.dnd en-
gaging a member thereof connected directly
with the winding of relay 263, thereby lock-
ing said relag to earth from the feed wire
627, The armature 2062 A&f said relay 263
opens the locking eircuit of the switching
relay 79 from said feed wire 62’ whereupon
said switching relay restores™at its arma-
tures 78, 91 tlie connectiori. of wires 77, 90,
of the office keyboard with the wires 62, 59
of sending apparatus ¥. The armature 78
of said switching velay in its retractive
movement  disconnects the féed wire 627
from the cireuit of the polarized relay 259,
wlich thereupon releases its armature, mov-
ing spring 272’ to break the circuit of relay
2707, which retracts. its armature 269
causing .an impulse of current to pass
through the release magnet 266" of the oflice
keys.

Sumanary of vperation—~Having now de-
seribed in detall the circuits shown as em-
bodying my said invention, I will endeavor
to give an outline of the complete operation
of the system as briefly as possible. I will
assume that the subscriber No. 999 shown in
Fig. 3 degires connection with subscriber No.
2749 whoge line terminates in oflice “07” in

relay..
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999, inserts her answering plug into the
juck of such line, and depresses the listen-
ing key of her connecting cireuit to inquire
the number wanted. When the answering
plug is inserted in the jack of the calling
line, the sending apparatus F is automati-
enlly associated with the connecting circuit
by means of the relays 27 and 34. The re-
lay 27 is opernted in the civeuit completed
by the operator’s conuection switch, and in
turn completes an initial circuit for the re-
Iny 34, w&\ich thereupon at its armature 39
completes a locking cirenit for itself, said
velay 34 at its armature 50 connecting the
commeon wire leading to the sending appa-
rntus with the link conductor 21. The con-
trolling relay 53 of the sending apparatus is
included in the locking circuit before ve-
ferred to, and when operated applies cur-
rent from the battery 52 to the feed wire 62,
whercupon the sending apparatus is placed
in operative condition. The operator, upon
ascertaining the number of t%w subscriber
desired. which we have ussumed to be 1465,
in office 08 of district 09, depresses office key
No. 8. The office key depressed starts the
operation of the office keyboard to actuate
the district selector associated with the con-
necting circuit and pick out an office selector
in district 09. The retaining magnet of the
district selector is included In & circuit con-
trolled by a relay 27 of the connecting cir-
cuit.  Office No. 08 being located in district
No. 09, the office key No. 8 when depressed,
applies o ground to the “0” terminal of
the row o of controller G, and to the termi-
nal 9 of the row ¢ of terminals of controller
(i1, these terminals répresenting respectively
the tens and units digits of the district in
which the desived line is located. The office
key when depressed, operated contacts 67,
68, 69, to start the operation of controller G,
suid contnets completing a circuit for the
operating magnets 72, 73, of said controller,
which ndvance the controller avm, said
stepping mugnet 72 applying current from
battery 88 out to the district selector to
opernte the long step magnet 93 thereof,
thereby advancing the selector arm in long
steps from bank to bank of terminals, ench
bank representing ten districts. When the
controller arm has taken one step and the
brush 71 reaches the grounded terminal in
row ¢, the district sclector arm lies in oper-
ative relation to the first bank of termi-
nals representing the first ten districts. At
this point the cut-off relny 76 of con-
troller G is operated and stops the move-
ment of the arm 70 of controller G,
permitting its return to normal position.
Said relay 76, in operating, switches into
sorvice the controller G*, completing an op-
erating cireuit for its qperatinimugnet 1020
and retaining magnet 103, whereupon the

arm of said controller G} is advanced pnd
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its brush 101 sweeps over the row of termi-
nals ¢!. The stepping magnet of the con-
troller serves to apply impulses of current
from the battery 109 to the circuit of the
short step magnet 94 of the district selector
arm, which magnet thereupon advances the
selector arm in short steps from row to row
of the selected bank. When the brush 101
of the controller G' reaches the terminal
grounded by the depressed ofice key, the
selector arm will have advanced to the last
row of terminals in the first bank represent-
ing district 09. Thereupon the cut-off relay
104 of controller G will operate to stop the
movement of the controller arm and inter-
rupt the impulses supplied to the distriet
selector.

A relay 112 was operated in conjunction
with the cut-off relay referred to and ap-
plied a momentary impulse from battery
120 to the conductor leading to the district
selector, said current passing through the
Fo_lurized relay 97 at the district selector and
veing of proper polarity to operate the sume.
Said relay thereupon starts the operation
of the lifting magnet 95°, which lifts the dis-
trict selector along the selected row to pick
out an idle trunk line leading to an office
selector in district 093 the polarized velay

receiving current from the local conductor .

of the busy selectors to maintain the cireuit
of the lifting magnet. When, however, an
idle selector has been found, the relay 97 is
deénergized, breaking the circuit of the 1ift-
ing magnet and applying a test potential to
the row of terminals of the trunlk line lead-
ing to the office selector. The depressed
office key No. 8 applied a ground to the “or
terminal of the row d of contacts of con-
troller G, and the “8” terminal of the row
4t of contacts of controller G, said two ter-
minals representing the tens and units
digits of the desived office. The said relny
119, when detnergized, connected n Llest re-
lay 158
160, to common wire 90, and suid relay 158
found a complete circuit when the district
selector had united with the terminalslead-
ing to an idle office selector, current from
said battery passing to earth through the
stepping magnets of the office selector and
serving merely to give the selector arm an
incidental long step. The relay 158, when
thus operated, brings into play the con-
troller (¥, which causes the selector arm to
advance into operative relation to the bank
of terminals in which is located the termi-
nals representing the desired office, each
branch comprising ten rows of terminals
representing ten offices.  Suid relny 158
gerves to complete a circuit for the stepping
magnet 72 and retaining magnet 73 of con-
troller G, the retaining magnet in operating
completing said circuit independent of the
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and adapted under control thereof, to cause
the seqiience of selecting operations by said
district selector and office .selector required
to select the trunk line ieading to the office
designated by,such key.

3. In a teléphone exchange system, the
combination with telephone lines terminat-
ing at central offices, said central offices be-
ing divided into districts, of a talking cir-
cuit, distriect and office selecting devices,
trunk lines leading from a district selecting
device to different. office selecting devices,
said district selecting device being adapted
to unite said talking cirenit with a trunk
line leading to an office selecting device in

a desired district, trunk lines leading from

the office selecting devices to the different
central offices, said selected office selecting
device being adapted to unite said trunk
line and said talking cirenit with a trank
line leading to a desired office, kevs repre-
genting the digits of distriets and offices, and
wieans controlled by said kevs for selectively
operating said selecting, devices. :

4. In a telephone exchange system, the
combination with telephone lines extending
to central offices, said central offices being
arranged in districts, of an operator’s con-
neeting cirenit at a given central office, a
connection switch for uniting said connect-
ing circuit with a calling line, a district
selector forming the terminal of said con-

ecting circuit, office selectors and trunk
fmes leading therefrom to the diffevent of-
tices, such district selector being adapted to
select an office selector in the particular dis-
trict, and a keyboard adapted to be actn-
ated by the operator to selectively operate
said district selector and the office selector
selected thereby, to unite such connecting
cireuit with a trunk line leading to the of-
fice in which the called line terminates.

5. In a telephone exchange svstem, the
combination with telephone lines extending
to central offices, said central oflices being
divided into districts, of a talking circuit, »
district selecting device, office selecting de-

vices, trunk lines leading frem said select--

ing devices to the different central cffices,
said district selecting device being adapt-
ed to unite said talking circuit with an office
selecting device in a partictlar district,
such office selecting device being adapted to
unite with a trunk line leading to a desired
office, keys representing the digits of the
office numbers, means controlled by a de-

pressed oftice Irev for operating said district

- selecting device to select an office selector in

the district wherein said office is located, and
means also controtlec
ating the selected office selecting device tq
select a trunk line leading to the desiréd
office. .

6. The combhination with telephone lines
extending to central offices, said offices being

T exte

"keys represerniing the di
t v .

bers, and controlling mes
in conjunction with a depress

by said key for oper-
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divided inte districts, o talking circuit, s
district selecting device, office selecting de
vices, said district selecting device being
adapted to select an oftice zelecting device in
any desired district and unite said talking
cireult, therewith, trunk lines leading from
the office selecting devices to the different

central offices, the selected office selecting de~

vice being adapted to unite said talking cir-
cuit with s trunk line leading to the desired
office, and .a pair of controllers adapted
when set to successively actuate said distriet
selecting device and the office selecting de-
viee selected thereby to unite said talking
circuit with a desired office,

7. The combination with telephone lines
extending to central offices, said offices being
divided mto. districts, o talking circut, a
district selecting device, office selecting de-
vices, trunk lines leading from the office se-
lecting devices to the different central offices,
and a pair of controllers operating succes-
sively In association with the district select-
in%’ device £¢ unite said talking circuit with
o desired office selecting device, said control-
lers thareupon operating in conjunction
with suid office selecting devire to connect
said talking civenit with 2 trunk lipe lead-
ing to the desived office,

8. The combination with telephone lines
ling to central nifces, said offices being
divided into distriets, a faslking circuit, a
district selecting device, office selecting de-
vices, trunk lines leading from the office
solecting devices to the different central
offices, and selecting mechanmism adaptea
when set to operate said district selecting
device to unite aaid talking it with un
affice selecting device ina particular district,

and thereupon actuate said selected office se-

lecting device to unite said talking circuit
with  trunk line leading to the desired office
in said distriet. ’

9, The combination with telephone lines
extending to central office id offices being
divided into distyi :
district selecting device,
vices, trunk lines leading ¥
lecting devices to the different o

zits of
anism operating
ed key to sctu-
ate sad distriet selecting device and unite
said talking cirovit with an office selecting
device in thé& disiviet wherein the office vep-
resented by said depressed key lies, said.con-
trolling  mechanism  therenpon  operating
said office sefecting device to unite said talk-
ing cirenit with a trunk line leading to the
office represented by said key.

10. The combination with telepbone lines
extending to central offices, said offices being
divided ints districts, a talking eircuit, &
district selecting device, office ng de-

. ot 5] < g g
vices, trank lines leading from the uilice se-
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lecting devices to the different . central
oflices, keys representing digits of the office
numbers, a pair of controllers selectively op-
erated by o given office key for actuating
said district selecting device to unite said
talking circuit with an office' selecting de-
vice in the district to which the office repre-

sented by said key belongs., and means for’
“causing said controllers to again operate un-

der the control of said office key to actuate
said selected office selecting device and unite
said talking circuit with a trunk line lead-
ing to the desired office. _

11.-The combination with telephone lines
extending to central offices, said offices heing
divided into districts, of a talking circuit, a
district stepping device, office selecting de-
vices, controlling mechanism comprising
rows of, terminals representing district dig-
its, keys representing the digits of the offices,
means controlled by a depressed office key
for changing the electrical conditions of the
terminals in said rows representing the dig-

its of a district in which said office lies,.

means controlled by said key and the altered
terminals for operating said district select-
ing device to unite said talking circuit with
an office selecting device in said distriet,
rows of terminals represénting. digits of
office numbers, means controlled by an office
key for altering the electrical condition of
the terminals in said rows corresponding to
the digits of the office represented by said
key, and means controlled by the depressed
office key and the altered terminals in said
rows for operating said selected office
switching. device to unite said talking cir-
cuit with a trunk line leading to the office
represented by said key. S

12. The combination with telephone lines

extending to central offices, said offices being

divided into districts, of a talking ecircuit,

" a, district selecting device, office selecting

45
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80

devices. trunk lines leading from the office
selecting devices to the different central
offices, a pair of controllers G G, a row ¢ of
terminals in controller G representing tens
digits of the districts, a row ¢ of terminals
in controller (* representing the units digits

of the districts, office and district keys as--

sociated with the controllers’ G and G,
means controlled by a given office key when
operated for altering the electrical condition
of terminals in said rows representing the
district in which the said office lies, means
controlled by said altered terminals and said
key for operating said distriet -selecting
device to unite the talking cireuit with an
office selecting device in the district in which
the office represented by said key lies, a row
d of terminals in controller G representing
the tens digits of the office numbers,a row 4!
of terminals in controller G* representing
the units digits of the offices, means con-
trolled by a given office key for altering the

v

s

electrical eondition -of the terminals in said
rows representing the digits of the office
represented by said key, and means actuated,
when: the office selecting device has been se-

lected, under the control of said key and -

said altered terminals, for operating said
office selecting device to wnite said talkin
circuit with a trunk line leading to the office
corresponding to said key.

13. The combination with telephone lines
extending to a number of central offices, of
line switching mechanism at each of said
central offices, a talking circuit, office select-
ing mechanism, one of said sending appara-
tuses adapted to operate selected line switch-
ing mechanism, one of said sending appara-

89

tuses being adapted normally to serve said

talking circuit, an office keyboard normally
associated - with said sending apparatus
adapted to operate said office selecting mech-
anism to unite said talking circuit with line
switching mechanism at a desired office, and
means, automatically operated when said
office keyboard has completed its work, for
transferring the same into association with

- the other sending apparatus.

14. The combination with telephone lines
extending to a number of central offices, of
line switching mechanism.at each of said
central offices, a-talking circnit. oflice se-
lecting mechanism, a pair of sending appa-
ratuses adapted to operate the selected line
switching mechanisms, one of said sending
apparatuses being adapted normally to serve
said talking circuit, an office keyboard nor-
mally associated with said sending appara-
tus adapted to operate said office selecting

‘mechanism to unite said talking éircnit, with

85
95

160

line switching mechanism at a desired office;~

a relay adapted to transfer said office key-

105

board to the other sending apparatus, and a -

cireuit for said relay completed when said
selecting mechanism has united said talking
cirenit with the line switching mechanism
of a desired office. '

15, The combination with telephone lines

extending to a number of ceniral offices, of

110

line_switching mechanism at each of seid .

central offices, a talking circuit, office seleet-

ing mechanism, a pair of sending appara-
tuses adapted. to eperate the sélected line
switching mechanisms, one of said sending
apparatuses being adapted normslly to serve
said talking cirsuit, an office keybonrd nor-
mally associated with:said sending appara-
tus adapted to operate said office selecting

116

120

mechanism to unite snid talking circuit with
line switcliing mechanism at a desired office,-

means automatically operated . when said

“keyboard has completed its work for trans-

ferring the same to the other sending appa-
ratus, and means automntically” operated
when said first mentioned sending apparatus

.has operated the selected line switching
mechanism for re-associating said office key- -
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board with said first-mentioned sending ap-
paratus.

16. The combination with telephone lines
extending to a number of central offices, of
line switching mechanism at each of said
central offices, a talking circuit, office se-
lecting mechanism therefor, a pair of send-
ing apparatuses adapted to operate the se-
lected line switching mechanism, one of
said sending apparntuses being adapted
normally to serve said talking circuit, an
ofice keyboard normally associated with
said sending apparatus adapted to oper-
ate said office selecting mechanism to unite

- said talking circuit with line switching

mechanism at a desired office, a relay adapt-
ed to transfer said keyboard to the other
sending apparatus, a circuit for said relay
completed when said keyboard has operated
the oflice selecting mec{’mnism, and means
actuated when said sending apparatus has
operated the line switching mechsnism for
opening the circuit of said relay.

17. The combination with telephone lines

- extending to a number of central offices, of

line switching mechanism at each of said
central offices, a talking circuit, office select-
ing mechanism thefefor, a pair of sendin
apparatuses adapted to operate the selecte
line switching mechanism, one of said send-
ing apparatuses being adapted normally to
serve said talking circuit, an office keyboard
normal(liv associated with said sending appa-
ratus adapted to operate said office selecting
mechanism to unite said talkin%1 circuit with
line switching mechanism at a desired office,
a relay 79 adapted to transfer said keyboard
into association with the other sending ap-
paratus, a relay 158 operated when the office
selecting mechanism has selected the desired
office, an initial circuit for said relay 79
completed by said relay 158, a locking cir-
cuit for said relay 79 completed by itself
when energized, and means operated when
said sendin apll(mrntus has operated for
opening said locking circuit.

18. The combination with telephone lines
extending to a number of central offices, of
line switching mechanism at each of said
central offices, a talking circuit, office select-
ing mechanism therefor, a pair of sending
apparatuses adapted to operate the selected
line switching mechanism, one of said send-
ing apparatuses being adapted normally to
serve said talking circuit, an office keyboard
normally associnted with said sending ap-
paratus adapted to operate said office se-
lecting mechanism to unite snid talking cir-
cuit with line switching mechanism at a de-
sired office, menns automatically operated
when said office keyboard has selectively ac-
tuated the office selecting mechanism, for
transferring- said keyboard into operative
relation to the said sending ag)paratus,
means actuated.in case.said secon i

-sending

118870k

apparatus, is not taken for use before the
first mentioned sending apparatus has com-

loted its work, for re-nssocinting said office
Eeyboard with the first sending apparatus,
and means actuated in case the second send-
ing apparatus is taken for use before the
first sending apparatus has completed its
work for locking said office keyboard in as-
sociation with said second sending appara-
tus independent of the first sending appa-
ratus.

19. The combination with telephone lines
extending to a number of central offices, of
line switching mechanism at each of said
central offices, a talking circuit, office se-
lecting mechanism _therefor, a pair of send-
ing apparatuses adapted to operate selected
line switching mechanisms, one of said
sending apparatuses being adapted nor-
mally to serve said talking circuit, an office
keyboard normally associated with said

sending apparatus adapted to operate said /
office selecting mechanismn to unite said talk- :

ing circuit with line switching mechanism
at a desired office, means automatically op-
erated when said office keyboard has sclec-
tively actuate the oflice selecting mechanism,
for transferring said keybeard into opera-
tive relation to the second sending appara-
tus, and means automatically operated when
said second sending apparatus has completed
its work for restoring said office keyboard
to operative relation to the first sending ap-
paratus.

20. The combination with telephone lines
extending to a number of central offices, of
line switching mechanism at each of said
central offices, a talking circuit, office se-
lecting mechanism therefor, a pair of send-
ing apparatuses adapted to operate selected
line switching mechanisms, one of said send-
ing apparatuses being adapted normally to
serve said talking circuit, an office keyboard,

75
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normally associated with said sending ap: -

aratus adapted to operate said office selects

ing mechanism to unite said talking circuit .o

with line switching mechanism at a desired
office, a relay 79 adapted when operated to
transfer the keyboard into operative rela-
tion to the second sending apparatus, a cir-
cuit for said relay completed when the key-
board has served said talking cireuit, means
operated when the said first sending appa-
ratus has actuated said line switching mech-
anism, for opening said circuit, and an inde-
pendent circuit for said relny completed by
the second sending apparatus in case the
same is taken for use prior to the complete
operation of the first sending apparatus.
21. The combination with telephone lines
extending to a number of central offices, of
line switching mechnanism at cach of said
central offices, o talking circuit, oflice select-

1156
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ing mechanism therefor, a pair of sending,»"fﬂ'\*

apparatuses adapted to operate selected lin:
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ber of central offices, a sending apparatus for
operating line switching mechanism, an of-
fice kevboard a iated with said sending
apparatus  for opérating office - selecting
mechanism, means for asseclating said send-

- Ing apparatus with said talking civeuit, nnd
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a source of current adapted to supply the
sending apparatas and office keyboard, said
gource being counccted therewith in the as-
sociation of sald sending apparatus with
said talking etreuit.

40. In a semi-mechanical switching sys-
tem, the combination with a plurality of se-
lecting controllers, each having a plurality
of terminals, of a set of keys adapted to alter
the -electrical condition of said terminals,
and means controlled by any key for causing

caovele of operations of one of the selecting
i p £y

costroliers; and also a similar cyele of oper-
ations of the other controller to control a
plurality of selections.

41, In » semi-mechanical telephone ex-
change system, the combination with a con-
necting cireuit, of & sender apparatus, pri-
mary and subsidiary sender leads extending
from said sender apparatus to said connect-
ing cireuit, and switching mechanism adapt-
ed to transfer said sénder apparatus from

. one set of said sender leads to the other.

12. In 4 cemi-moechanical switching sys-
tem, the combination with an office sender
adapted to govern selection of trunks to dis-
tant oflices, of a plurality of sets of sending
leads, transfer mechanisim adipted to. shift
the office sender from one sot of leads to an-
other, and means controlled by the office
sender in conecludjng its work in conjunction
with one set of leads for actuating said
transfer mechanism.

43. The combination with an office sender,
of primary and subsidiary sender Jeads and
a transfer velay governing the alternative
connection of said oflice sender to either set
of leads, means controlidd by the office
sender in concluding its opération over the
primary leads for eausing .waid transfer re-
fay to shift said office semder-to the sub-
sidiary leads, and means controlled by said
office sender in concluding its operation over
the subsidiary leads for capsing said trans-

fer relay to shift said office sender to the
primary leads.
4

In & semi-mechanical switching sys-
tem; the combination with operators’ con-
necting circuits, of an office sender adapted
to govern selection of a trunk to a distant
office, primary and subsidiary number send-
nrs each adapted to govern selection of a
line in such distant office, and each having

individual sets of sending leads, a transfer .

relay normally connecting the office sender
to the primary sender leads, and adapted
when excited to shift said offce sender to
the subsidiary sender leads, sender-seizing
mechanism  for each connecting ciromit

: 3,126,701

adapted to seize the prirary or sub
sonder accerding to which is idle, and wmeans
i he gelzupce of Prinary

201

t
for
fer relay.

45, In a sembi-mechanical switching sys-
tem, the combination with operators’ comn-
necting civenits of an office sender adapted
to govern selection of a irunk to a distant
office, primary and subsidiary number seand-
efs each adapted to govern selection of a
line in"such distant office, and each having
individual sets of sending leads, a transfer
relay normally connecting the office sender
to the primary sender leads, and sdupted
when excited to shift said office sender to the
subsidiary sender leads, sender-seizing mech-
anism for encl sting civewii adapted
to seize the primary

70

76
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CONY:

or subsidiary sender

according to which is idle, means controlled 85

by the seizure of the primary sender for

:ausing the operation of said transfer relay,
and means actuated by the office sender in
completing its work with the primsry sender
for causing said transfer relay to be desner-
gized. -

46, In a telephone exchange system, the
combination with a connecting vireuit, of
avtomatic switching apparatus comprising &
district selector and an office selecior adapt-
ed to be associated with said connecting cir-
cuit, & sender apparatus comprising a plud
rality of keys, and means in said sender
apparatus vesponsive to the depression of,
any one of said keys to control the selection
by said selectors of an idle trunk line to the
office indicated by the depressed key.

47. In, a telephone exchange systern,
groups of mechanical telephone switches,
conductors connecting the switches of one
group interchangeably with the switches of
another group, a set of keys, and means
coptrolled by an acinated key for selectively
operating a switch of each gronp in se
quence. ‘

43, In a telephone system, grou
matic telephone switches, truuk bnes con-
necting said groups of switches, a set of
keys, and means controlled by an actusted
key for operating in a definite manuer a
switch of the first group and a switeh of a
succeeding group in series therewith.

49. The combination with a line switch-
ing device having a contact member and a
pair of operating magnets therefor, of a
circuit including both said magnets, sources
of current of different character, and means
for applying the same, said cireuit to op-
erate sald magnets, one of said magmets
being unrésponsive to the current operat-
ing the other, and adapted in response o its
operating current, to render 'inopersiive

id other magmet, - . :
40. The combination with a line switch-
ing device having & contact member and a 130
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BN

- dependent of said off-normal switch; where-
by the holding magnet is excited when the
plug is inserted in a jack, but upon the re-
-moval of the plug said holding magnet is de-

5 energized and cannot again be excited until
the selector is restored to normal.

79, The combination with a controller’

having stepping and holding magnets, of a
circuit adapted to be completed when said
10 confroller reaches a predetermined point in
its operauon, means governed by the com-
pletion of such circuit for stoppmg the con-

b2 38

troller, and a normally open contact adapted
to be closed by said holding magnet, control-.
ling said circuit; whereby said circuit can- 13
not be closed while the controller is in the
act of returning to normal condition after
an_operation thereof.
In witness WhEIGOf I hereunto aubscube
my name this 28th day of March A. D., 1907,
ALBERT M. BULLARD.
Witnesses:
Fraxwm N, Davis,
Erxuer C. McDsersrorr,




