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To all chon it may concern 
Be it known that I, \ 113 ERT Mi. BULLARD, 

. citizen of the United States, residing at New 
York, in the county of New York and State 

5 of New York, have invented a certain new 

s 

and useful improvement in Semi-Mechani 
cal Telephone Systems, of which the follow 
ing is a full, clear, concise, and exact de scription. 
My invention relates to a telephone ex 

change system comprising a number of cen 
tral offices, at each of which a number of 
lines terminate, the offices being grouped in 
districts. 
My object is, generally speaking, to pro 

vide automatic line switching mechanism 
adapted to be associated with a calling tele 
phone line to select a particular district and 
a desired office in such district, wherein the 
line of a called party terminates. 
vy invention contemplates the provision 

of a district selector adapted to serve a call 
ing telephone line by picking out the district 

s 

50 

wherei is located the office to which the 
ailed party's line exteiids, and to linike the party 
'alling line with an office selector in the se 
lected district, which selects the office desired, 
and unites said calling line with a trunk line 
leading to such office. s 

A feature of my in vention coinsists in the 
revision of a ni)ber of keys 'epi's seating 

the offices of the exchange, each key control 
ling mechanism adapted to operate the cis 
trict selecto' to cause the same to pick out ai) 
office selector in the district, wherein the 
office represented by such key fails, and also 
to actuate the said office selector to choose a 
trunk line leading to the desired office. 
Another feature of my in vention consists 

in the provision of a controlier 
selectively actuate said switching device. 
Said controller is adapted when set to supply 
proper client to the said stepping lagnets 
in proper succession to advance the contact 
member to the desired terminals. 
Another feature of nay invention consists 

in the provision of a polarized relay, which 
is automatically supplied with clarient of 
proper polarity after the long and short step 
magnets have operated, said relay thereupon 
completing, a pulsating current circuit for 
the lifting magnet of the contact member to 
advance said member along a selected row, 
said relay being maintained energized by 
current at the busy trunk lines tested by the 

ad: pled to 

said switching mechanism. 

with an office selector in any district. The 

contact member until an idle trunk line ter 
Irinating in such row is reached, whereupon 
the relay is deprived of current and opens 
the circuit of the lifting magnet. 
Another feature of my invention consists 

in placing a pair of stepping magnets, in the 
present case the long and short step magnets, 
in the same circuit, and supplying said cir 
cuit, with current of different character, one 
of said magnets being responsive only to cur- 3: 
rent 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 a circuit, 
said magnets being responsive to currents of 
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 respond to such current) and prevents 
the operation thereof. 

\lother feature of the invention consists 
in the arrangement whereby thé operating 
inagnets of the controling in eclinism con 
trol the application of the operating cur 
i'ents to the Said stepping magnets, 
A further feature of the invention relates 

to the method of preventing access to iiie 
switching device before the contact inelaiei 
thereof, after being 'eleased at the terraina 
tion of a conversation, has returned to air 
mal position. To this end, provide inse: is 
for maintaining the busy condition of the 
test wire, preferably by placing a test poten 
tiai upon the nultiple terminal or £est wire 
of the switching device during the return of 
the contact member to normal position. 
The present invention is particularly ap 

plicable to a telephone exchange syster i 
the type wherein the central office operator 
answei's tie caii of a subscribe s: 
way, by triting her connectiigg 
the iine of Stich suiscriber, and mecha 
Switching mechanisin completes the coniec- 39 
tion by initing the operator's connecting 
circuit, with the called line, the operation 
the s ching mechanism being controiled 
by senting apparatus adapted to be actu 
ated by the operator to selectively operate 

In associating 
my invention with said system, the connect. 
ing circuit is led to a district selector, which, 
is adapted to lite said connecting circuit, 
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keyboard, 

sending apparatus, which is adapted to be 
associated with the connecting circuit, has 
connected there with an office keyboard, con 
prising keys representing the digits of the 
offices in the system, each key when de pressed by the operator actuating said dist 
trict selector to 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 actuate 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 keyboard 
has completed its work, whereupon said key 
is automatically restored to normal condi 
tion, it signal being displayed while the key 
boardi is is us: aid the ley depressed, to in 
idicate to the gerator the condition of the 

A. ::mber of sending apparatuses may be 
pras' at the central office to serve tie 
iferent ::cranecting circuits, and I provide 

means actuated when the keyboard has coin 
pleted its work in connection with a sending 
apparatus, to automatically transfer the key 
board into association with an idle sending 
apparatus. In case such second or idle send 
ing apparatus is taken for use by a connect 
ing circuit before the first sending apparatus 
has completed its work, the keyboard is 
locked it association with said second send 
ing apparatas independent of the first send 
ing apparatus; hut if the second sending ap 

is noi, so taken for use, it is it. 
asticsy rearned to its association with 
the first sending part when the saiae 
is through its work. I preferably provide 
a pair of controllers adapted to be succes 
sively operated by a depressed office key to 
selectively actuate 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 i is a skeleton diagram to illus 
trate the method of selecting a given office; 
Figs. 2, 3 and 4 are diagrams of a portion 
of a telephone exchange system embodying 
ity invertion; and Fig. 5 is a diagranaiiatic 
view of a ire switching device such as i 
employ as a district and an office selector. 
The same letters of reference indicate the 
SE E. wherever they are shown. Referring first to Fig.1, I will outline the 
system shown as embodying my said inven 
tier. A district selector 25 is provided hay 
ing termitials representing the districts of 
the system, said selector preferably having 
a number of banks of contacts, as shown in 
Fig. 5, said banks each containing one hun 
dred terminals, arraged in rows, each row being provided with ten terminals repre 
senting office selectors in a given district. 
The sentagliaenber of the district selector 
is adapted to advance in long steps from 

group to group of terminals, and in short 
steps froza row to row of a selected bank. 
Each office key is adapted to selectively ac 
triate said district selector to pick out an 
office selector in the district in which lies the office represented by said keys. A pair of 

7) 

controllers G G are provided for the office 
keys, each controller having two rows of 
terminals. The row c. of controller G rep 
resents the tens digits of the districts, while " 
the row at of controller. G represents the 
units digits of the districts. Each office key, 
when depressed, changes the electrical con 
ditions the terminals in the rows (; a rep 
senting tie digits of the district in which 

i: office a ted by such key lies. For 
takariya, if key of office. “O8 is depressed, 
fing teruriasis “1,” “9 of rows 3 g are, 
for 3X3:32, grgyllicie?. The contriliitt' G 

4'ates first, 2nd advances its rush 
5, 3 f{, the grounded te: 

it is stopped, the district, sei: 
arn in such movement. advancing two long 
steps into operative relation to the bank of 
terminals representing districts Nos. 10-19. 
Controller G is now automatically brought 
into service, and in advancing its brush 101 
to terminal '9' causes the district selector 
arn to advance in short steps to the row of 
terminals representing selectors in district 
No. 19, it which effice No. (6 is located. 

80 
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Said seieci or nea lay now be advanced 
g; risk" i. roys & the territ: of in 

}, ..." fise 8." 
{x}. Siracieri is a yaa.g.: siri at ti; he is loo 
tries selectors (Fig. 5) being preferally pro 
sided with banks of terminals, each bank 
preferably containing ten rows of terminais, 
arid each row containing terminals of trunk 
lines i.eading to a given office, each bank rep 
reserving ten offic. The contact member 
of the selector is preferably arranged to be 

105 
S. 

advanced from bank to bank in long steps, 
aid is sigt steps from row to row of a 

'', 'Y. & Selet pro l' 

: ns and 1: 
aid controllers being 

3 after an office selects: 
to operate said stiector in 

3. tank iline leading to the { 
Each office key, when de 
the electrical condition of the te 
said rows representing its digits. E. key 
of officia '06 may ground the terrainas 
“G” and “6” of said rows. Then when 
ailisiit selector as bee secured, the brush 
132 Wille caused to advance to the ground 
&d “0” if row d, thereby causing 
th:5 coil tick:t niember of the selector to ad 
V&Ice into operative relation to the bank of 
tertainals representing offices Nos. 00-09. 
'': the brush 175 is caused to swee 
th: 'W i it::til it reaches terminal 6, stic 
movement causing the advance of the se 

, 
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lector member to the row of terminals rep 
resenting primary selectors 3 at office No. 
06 in district No. 19, when said selector niem 
ber is moved along said row to select an 
idie primary selector. 
With this general outline of the Systein, 

I will now proceed to describe in detail ty 
reference to figs. 2-5 tile detail operation. 
of an embodiment of my invention. Refe:- 
ring generally to the systein showu, as eim 
bodying my invention, the operator inlay be 
provided with the usual plug for conjecting 
her connecting circuit with the calling ille; 
and said connecting circuit may lead to :: 
district, selector adapted to picis out the dis 
trict wherein is located the of ice wei'e the 
called line terminates, and to connect said 
connecting circuit with a tilik iiine eati 
to an office selecto' in such district, which 
picks out a trunk line lexidi is to a piirii's 
selector at the particular office where the 
called line te: nin:tes. We will asstie th; it. 
subscriber No. 999, whose line is show in it. 
Fig. 3 as terminating in office No. is desires 
connection with the line of subscriber No. 
i4 (35 whose line terminates at excharge No. 
8 in district, No. 9. The Line of subscribe; 
No. 999, Fig. 3, extends in two lilyals. from 
the substation to the central office No. i. 
where the line extends through the usual 
line signal apparatas to the poles of a ce 
ta'al battery. At the cent'ai office the usual 
answering jack 15 is provided for the line 
the tiliable 15 of said jack being coian:cted 
with a conductor 17 which leads through 
the usual cut-off relay to the free poie of a 
grounded battery 18. The operator is pro 
vided with an answering pig 19 with whic 
to lite her connecting circuit with a 
ing line, the plug 19 and jack 15 ch 
ing it manual connection switch. The link 
conductor's 20, 21, of the operator's connect 
ing circuit lead from the tip and ring re 
spectively of the answering plig, throigh 
the Windings of the usual repeating coil, be 
tween yhich is bridged the battery 22 in the 
listial nanner, to the line b'sines 23, : 

district selector 25, stipervisory reiss's 2. 
ing included in the link concil ictor 21 in 
opposite sides of the battery or contriliig 
the usual supervisory signals. The sleeve 
of the answering plug is connected witi a 
conductor 26 which leads to earth through 

5. 

the winding of a relay 27; said relay 27, 
whose circuit 26-17 is completed upon the 
closure of the connection switch, is provided 
with an almature 28 controlling the appli 
cation of current from a battery 29 through 

60 
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the supervisory lamps and contacts of the 
supervisory 'elays, which control the dis 
play of Said lamps, to earth. 

4.88ociation of sending apparatus with 
607 regiing gircuit.-A sending apparatus, 
for selectively actuating the line switching 
mechanism provided for the connecting cir. 

cuit, is automatically connected with said 
connecting circuit when the operator closes 
her connection switch to unite the connect 
ing circuit with a calling line, and said 
Sejding apai'i it is is automatically discon 
nected froii saici connecting circuit when it, 
has coupleted its York and the switching 
neight: nisial has inite the connecting circuit 

called line. The ai'nature 30 of l'e- 
in the system shown controls the as 

sociation of a sending apparatus with the 
(i.e.' (r's connecting circuit. Said arma 
lie is connected with earth, while a front 

('citact thereof is connected with a conduc 
for 3 which leads through contacts of a key 

to the district selector, thence through 
i’etaining magnet 36 of the district se 

winding 33 tyt relay 3-4, contacts 3S 
!e selector airin, to the free pole of : 

inded battery 35, ithe retaining imagnet, 
3:5 is operated by current in this circuit, and 
at its al'mattire 3 and front edit: ct coin 
sects tie battery 35 with conductor 31 in 
dependently of the springs 3S, closed only 
while the selector is in normal condition. 
Curgent, now flows from the battery 35 
thiogh the contacts 37 of the retaining 
agnet, winding of said aginet, conducto: 

31 to earth. it shoid be 1:oted that springs 
3S when opened at file initial, movement of 
that selecio 'in, then the portion of co 

; : litially -inergized, as 
Y cted its airina ilire 

and coil picted a jocking circuit for 
self, incie endent if the circuit of the 'e. 
illiig aliet F \, tie-ins of its wilding 1. 

is c{n}lected with a coin 
tiletic " i which leads in militiie through 
the winding {{ {f the relay 31, and the 
wiri?ting 42 of the switching relay 13, ti) a 
'i'e lid, assiiig through relay - 6. to the 
a nature 47 of the switching reias -13: said 

i attracted is adapted to 

i 
t 

a 13a; title 39 when 
engage a coil tact spring 4S which is co 
lected by a wire 48 with the conductor 31 
leading hotgh the rivati re 3() and frost 
''{}}t: ct of 'cias 2 to earth. The turniture 
it of switching A 43 colt 'ols tie c : . 

tie g!'city led conductors incliti 
ing the sail windings of the 'eiay's 3i, 3 
and 6. With cellinoia wires 50, 5 (), leading 
}'espectively to a pair of sending appara 
ises F f, a portion only of each being 
showil, said armature 47 while resting 
against its back contact connecting said con 
ductor 44 with connor wire (): and when 
atti'acted connecting saic conductor li with 
common wire 50. 
Assuming that the sending apparatus F 

is free, and relay 34 has received its initial 
energization, as above described, airmature 
89 of said relay, in attracting, causes cut 
Teilt to as "in the free pole of grounded 

35. 
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battery 52 associated with sending 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 
Ilecting circuit and thence through the ar 
mature 47 and back coatact of relay 43, 
conductor 44, relay 46 (without operating 
the same) thence by Way of conductor 41 
through the windings 40, 42, of relays 34, 
43, 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 circuit with the control 
ling relay at sending apparatus F. 
The armature 56 of relay 34 is connected 

with a conductor 57 leading to the armature 
58 of switching relay 43, the back contact 
of said armature being connected with the 
common wire 59 leading to 3ending appa 
ratus F. The armatire 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 cir 
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 are now placed in operative con 
nection with the connecting circuit. The relay 53 of the sending apparatus F 
in attracting its armattire 61 applies cur 
rent from the free poie of grounded battery 
52 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 of the 
sending apparatus. Said feed wire supplies 
current for the operation of the mechanism 
of the sending PE's In case the send ing apparatus F had been serving another 
cord circuit, the particular connecting cir 
cuit now in use would have been shifted to 
the sending apparatus F. It will be noted 
that the feed wire of sending apparatus F. 
has a branch 62 which leads through the 
winding (33 of the switching relay 43 to a 
contact spring 64 against which the spring 
48 of relay 34 normally rests. Now, if un 
der these conditions the operator had 
plugged in to answer a call, thereby effect 
ing the energization of relay 27, current 
would have passed from the 
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 
relay 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 
59, 50, respectively, leading to the sending 
apparatus F. Furthermore, when the ar 

ranch 62 of 

r, ae, 701 

mature 39 of relay 34 had been attracted and 
the winding 40 of said relay had found a 
circuit of the battery at sending ap 
paratus F, 
switching relay would have received cur 
rent and maintained the switching relay en 
ergized. 

Operation of office keys and distriot 88 
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 iocated a number of central of 
fices. I have accordingly employed a dis 
trict selector arranged to pick out the dis 
tricts in which is located the office desired, 

the holding winding 42 of the 
70 

75 

and an office selector belonging to such dis 
trict capable of picking out a trunk line 
leading to the particular office desired, I 
have arranged the office keys so that when 
a given key is operated it will cause the dis 
trict 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 
there with and known as the office keyboard, 
Fig. 2, we will describe the process of pick 
ing out a trunk line leading to a primary 
selector or distributer in office No. 08, in 
which office we have assumed the line of the 
called party to terminate. In this connec 
tion it should be stated that the office key 
beard is normally in operative relation to 

85 

the sending apparatus F in order to serve 
a connecting circuit, with which said send i00 
ing apparatus may be associated; and, when 
the office keyboard has completed its work 
in conjunction with the sending apparatus 
F it automatically transfers itself into op 
erative relation to the sending apparatus 
F', and if the sending apparatus F is 
taken for use before the first mentioned 

05 

sending apparatus has completed its work, 
said office keyboard will be locked in its 
operative relation to the apparatus F. 10 
However, assuming that the second sending a 
apparatus is not taken for use, the office 
keyboard will, after the sending apparatus 
F has completed its work, be re-associated 
with sending apparatus F. 
The office keys are provided with a pair 

of controllers G G', which govern the opera 
tion of the district selector and the office 

115 

selector which it selects. The office keys are 
each adapted when depressed to effect the 
successive operation of the controllers G 
and G' to cause the same to effect the op 
eration of the district selector and pick out 
a district determined by the particular office 
key depressed; and thereupon the controllers 
are again successively operated to actu 
ate the selected office selector in said dis 
trict. Referring first to controller G, there 
is provided a row of contacts c, aunsbered 
fron, to. 8, the qatata represeating the 

20 
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tens’ digits of the numbers of the dis 
tricis, From each one of said terminals a 
conductor (35 leads to the springs 66 of the 
particular Gifice keys representing offices ly 
ing in the district, whose tens digit corre 
sponds to the number of said terminal. In 
the present case I have shown Springs 35 
(if office keys Nos. O and 8 as connected with 
the 0 tennial of the row ( of contacts. The 
E. is provided with a rotary arm 
70 carrying a brush 1 adapted to sweep 
oil the Foss' d of contacts, said ari being 
provided with a ratehet adapted to be op 
erated by stepping and retailing magnets 
72, 73, respectively. The brush 71 is con 
nected with a conductor 74 which ieads 
through springs 75 associated with a cut 
of relay 6, winding of said relay to the 
feed wire 7 of the office keyboard, which 

6 

is normally connected through the arma 
tire 78 and back contact of a switching re 
lay 79 with the feed wire 62 of the sending 
apparatus F. 

Each office key, when operated, is ar. 
ranged to bring into electrical engagement, 
springs 67, 68, 69, which control the start 
ing of the office controller or keyboard after 
the sending apparatus with which it, is as 
sociated has been connected with a particu 
lar connecting circuit. The spring 68 is co 
nected with the feed wire T and so with 
the battery of the sending, apparatus, and 
in engaging spring 69 Supplies current to a 
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 S1’, which supplies current to 
the operating magnets of the controller G, 
said conductor leading through the retain 
ing and stepping magnets 73, 72, respec 
tively, of arm 70, through contact springs 
S2 associated with the cut-off relay 76 to a 
grounded vibrating arm or pulsator 83. 
The stepping magnet 72 responds to this 
current and advances the contact arrin O, 

- the retaining magnet being sluggish, So that 
its armature when once attracted is unre 
sponsive to the pulsations. When the co 
troller arm has taken one step and the brush 
T1 has engaged the first terminal of the row 
o, the cut-off relay 76 is operated to open 
the circuit of the magnets 72, 73, of the 
controller, current to operate relay 76 pass 
ing from the feed wire 77, conductor 74. 
winding of relay 76, contact springs 75 as 
sociated with said relay, brush 71 and ter 
minal “ 0', to conductos. 65, which leads to 
earth through the contact springs 66, S4, 
of the office key No. 8, which is the key we 
have assumed to be operated. The relay 6 
is provided with a pair of armatures 85, 86, 
tie armature 86, when attracted, separai 
ing springs 32 to open the circuit through 
the magnets of the controller, Said armature 

. . 

g the member of Said spring coil 
inected 7 with the pulsa or 83. The 
other armatile 85 is grounded, and in its 
attractive movement separates springs, 5, 
engaging the anember thereof connected di 
rectly with the winding of relay 76, thereby 
locking relay 6 to earth from the feed wire. 
The stepping magnet 2, in operating, is 

adapted to nake and break a pair of co 
tacts 87, which control the application of 
current from the fl'2e pole of a grounded 
positive battery 88 to a conductor 89 leading 
to a conianoi Yire 90, wihich is norinally coin 
nected at the ariatui'e 91 and back contact, 
of a switching relay 9 with the common 
wire 59 of the sending apparatus F. in the 

since his contact arm advanced 
, but one impaise of current 

& Sillied by contacts 87 frei: bat 
gery 38 to the comman Aires 90, 59, the com 
mon wire 59 being, as before described, con 

y the arnature 56 and front cotact 
of relay 34, Fig. 3, with the portion of the 
iiia Strand of the 

I 
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connecting circuit lead 
is to the district Selector. Turning now to 
Éhe district selector, a number of groups of 
i&iminals are provided, each group repre 
seizing the ternithais of office selector's cala 

ing offices in a given nainniper gif 
d the selector lay have its 
i. :d into groups of one huil 

s subdivided into ten rows, 
8 setting a number of Selectors 

the group representing 
the office selector's in ten districts. A brush 
carrying arm 92, iiaounted to rotate and to 
move longitudinally, is provided for the 
district, selector, Fig. 5, having a long step 
magnet 93 adapted to l'otate the arm in long 
steps, for example, over ten rows of tel'- 
minals at a step, in correspondence with the 
tens digits of the district numbers; the step 
ping magnet 94 is arranged to advance the 
airin from roys to irov ()f a selected group, 
while the stepping in is adapted is 
iiove the ai'i wardi tie irishes 
carried hereby into connection with & set of 
terminas in the selected row connected with 

idle of ice selector. From the strand 
21 of the connecting circuit, the coin 
ductor 95 leads through a pair of contacts 
96 closed by the arm while in its normal and 
rotary positions, through the winding of the 
short step magnet 94, armature 96 and back. 
contact of polarized relay 97, through the 
contacts. 9S of the retaining magnet 36, to 
earth. A conductor 98 extends in shunt of 
the stepping magnet 94, said conductor in 
cluding the long step magnet 93 and the 
arnatire and back contact of the stepping 
magnet 9. M 
The stepping talagne 

ranged that the magnet 93 requires for its 
operation a smaller amount of carrent than 

-- 

- 
93, 94, are so air 
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magnet 94, so that magnet 93 may be oper 
ites in the same circuit with the magnet 94, aifecting 

in pressed upon the circuit, nagliet, 9 
cting its irratigre opens the braich. 

98", including the stepping magnet 98, so 
res:nting the operation of said maget, 

E. this present case i employ a battery of 24. 
volts to operate the magnet 93, such currett 
being without effect upon the magnet 94; 
and in order to operate magnet 94 Ilse a 
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battery of 48 volts, whereupon magnet 94 
operates and opens the branch containing its 
mate. 
When the impulse from the 24 volt bat 

tess was applied to common wires s: an ring strand 21, as previously descri 
at 33 received sufficient 
ration and rotated the 

tor through one long step, 
to the first bank of ten rows of terminals of 
the district selector, said bank representing 
the first ten districts. Returning now to the 
office 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 
units digit of the district in which the pair. 
ticular office desired is located. The cor 
broiler it is provided with a roy cf. t2x. 
ter s represerting the aris digit 
dis Froin said tetr 
conditor 98 the sprig 
affice keys represertig units digits of lices 
which ie in the districts whose units digits 
correspond to the numbers of the teaiiais 
in the rost c, that is to say, taking the case 
of office Ng, (8, the spring 99 of such office 
key is contected with the termina 9' of 
the roi, a which indicates that the liaits. 
digit of the district in which is located office 
No. 08 is 9. It should ba stated, however, that it is arrangement is purely airbitrary, 
since spring 39 of office key No. 8 could ex 
actly as well have been connected with an 
other terminal of the, row c', depending of 
course on how the offices are distributed. 
The spring 39 of fice key No. 8 rests in 

eugagement with spigs, due to the op 
eration of key No. 8, and by means of said spring applies a ground to terminal “9” of 
row at of contigle: G. The controller G. 
is provided with a rotary arm 100 carrying 
a brush 101 adapted to sweep over said row 
of terminals, said arin being provided with 
a stepping magnet 102* and s retaining 
magnet 103. Now, when the cut-off relay 
76 was 9perated to stop the operation of con 
trner G, as before described, it started the 
operation of the controller. G. The arraa 
tire 8(3 of relay is is connected with 8 con 
ductor lot, wiich leads through the gili 
Each sprits 100' df the cut-off elay 184 ot 

with the grounded terminal "9" 

i.,128 foi 

controller 6, through the stepping magniet is of contrie? ag App sing: 
the controller arm while in normal position, 
through the retaining magnet 103 to the free 
pole of a grounded battery 16. Since the 70 
front 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 103,02" of 
the controller G', and pulsations of current 7 is 
from battery 106 will pass through said cir 
cuit, causing the stepping magnet 102 to 
advance the arm 100. It should be stated 
at this point that the contacts 105 are for 
the purpose of preventing access to the con 8 
troller arm 100 unless the same is in normal 
position. The contacts are opened as soon 
as the arm has taken one step, but a branch 
10 aibout said contacts is close by the ar. 
mature of the retaining magnet 103, which 8: 
is sluggish and maintains its arrnature st 
tracted regardless of the pulsating character 
of the current in its circuit, said armature 
when attracted closing a pair of contacts 108 
which control the said branch 10. 
The armature of the stepping magnet 102 

in its vibration makes and breaks a pair of 
contacts 108, which intermittently applias 
current from a grounded 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 a conductor 
13 with the common wire 90. and so witi, 

the ring strand 21 of the connecting Ci'cuit. 
Impulses from battery 109 therefore pass to 
the conductos 95 at the district selector, and 
thience through the stepping magnet 94 of 
the arm 92 to earth. This current is of proper strength to operate magnet 94, pref 
erably 48 volts, Said magnet 94 in operat. 
ing advances the arm in shore steps from 
row to row of the first group of terminals, 
and in addition, opens SE hranch 98 con 
taining the long step magnet in order to 
prevent its operation. This current is of '' 
improper polarity to operate polarized re 
lay 9 at the selector. 
The brush.01 of the arm 100 of controller 

G is connected with a conductor 14 which 
leads through a winding 115 of a sluggish 
relay ll?, through contact springs if of a 
cut-off relay 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 its brushes lie be 
low the row of terminals representing office 
selector's adapted to reach offices in district, 
No. 9, the brush 101 will be in eng ement 

on the row 
v', and current will flow from the feed wire 
77 through the winding of a cut-off rela 
i04, wiring 113 of sluggish relay - 113, 
brush 10 tetnipa to alth by way of springs 99, 84, of office key No. 8, 
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tractive no serient completes a circiii, 

a.i. 

C-O '8 i is ided with a The cut-of 'elay i0á is provided wit 
pair of al'matures 117, 118; the artilatti'e 
iiS, when atti'acted, separates the springs 118. y i. - *- 

103 to open the circuit of the operating 
magnets of the controller G', while the ar'- 
mature 11, which is grounded, ill its at 
tractive movement separates springs 116, en 
gaging the member thereof connected di 
rectly with the winding of the cut-off relay 
104, and so completing a locking cii'cuit for 
said relay from the feed wire. The separa 
tion of said contacts 116 aiso breaks he cir 
cuit of the brush it i, including the viitiing 
1 i3 of the sluggish relay i2, which, thovi 
ever, has had time to attract its ai'inati'2. 
Automatic selection hi? districi 3elecio? of 

idle office selector.- The front contact of 
armatire 111 of the sluggish relay is 
connected vith a conductor 119 which leads 
to the free poie of a battery 1213 of of posit 
polarity to battery {}9. in the present 
a grounded inegative lattery, C. 
this battery is of a prope' polarity to oper 
ate the poiarized relay 97 at the district, Se 
lector, which controls the hunt of the airin 
92 for an idle office selector capabie of reach 
ing the offices in district No. 9. Current 
from said negative battery passes over the 
common wires {0, 59, and ring strand 21 to 

- 

orses conductor 95 to one of the neiabe 
contacts 96, which is horinally connecte 
with a spring 21, and thence over a 23 
dietor 22, through the arrnature is?3 aid 
front contact of the retaining magnet 36, 
winding of relay 97 and contacts 24, closed 
by the aria 92 while away from normal posi 
tion, to earth. The stepping in agilets 93, 94, 
do not respond to this current, on accolini of 
the rapid attractive movement of the arma 
ture (5' of relay 97, which controls the cir 
cuit of said hagnets. iRelay 9, when his 
operated, attracts its armatures i25, 126, 
96 and 27. The armatures 125, i26, sim 
ply maintain t 
selector dend during the luit for air idle 

lice selector; the a "nature 96 in its at 
() 

the litting magnet 95° and the soiree if ui 
sating rairrent 128 by way si condictor's 2s 
and 95, where pon the arm is lifted to 
bring its brishes into engagement with the 
first trunk tie tennals in the selected ovy, 
When the an as taken its first step it. 
ward, it separates spring 121 from the coi:- 
tacts 96 and moves said string into engage 
thent, with a contact is (). which is connected 
with a conductor 13, leading to the front 
contact of the a 'nature 12 of relay 9, 
which arnature in turn is connected by a 
edictor 13 with the local rush 133 car. 
ried by the selector arim. The relay 97 is 
now connected directly to eith from the 
local brush 133 by way of condictoi's 13:2. 
131, 122, and in case the said first truni. 

: 

the line rushes of the district. 

line is in use, battery will be present at the 
JGC: Earthinai i34 thereof, of a proper po 
larity to maintain relay 97 energized, where 
joi; the circuit of the stepping magae, 959 

will be llaintained intact. and the arm 92 
lified all other step to bring its brushes into 
engagement with the terminals of a second 
trunk line leading to a selector serving of 
fices in district 9. This operation will be 
continued until the contact brushes of the 
!') :)2 each the tenniinals of an idle trunk 

line, it which time is attery will not be pres 
elli, il on the local tei'iminai 134 of such 
tink line, and the relay 9, will be deprived 
(if current and will release its armatures: 
firmature 96 opening the circuit of the lifi 
ing magnet 93*, and al'mature 127 applying 
at its back contact current from a battery 
is to conductor 132 and the local brush 

in order to lock out, otheir district, se 
!'s attempting to nake connectio; with 
Arunk line in question. 

(peratios of office gelector aider tie ean 
trol of the depressed office i.ey.-The trunk 
line selected by the district selector leads in 
three innios 136. 137 and 138 to an office se 
lectoi' (iig. 4) adapted to make connection 
with a trink line leading to a primary 
selector at airy cesired office in district, No. 
(::). SS office selector is provided with 
rows. Of £eralia is representing traini: lines e 

leading to the offices it district No. 09, each 
?lice having a {fice to 7 of terminals in said office 

Selector. She said office selector is con 
stricied similar to the district, selector (Fig. 
5), its rows of 
groups, for exam. 
and the arm of the selector being adapted to 
be moved in ions steps from group to group, 
in short steps : selec; a particular row of 
the said group, and longitudinally along 
the selected row to ai idie terminatherein. 
When current was applied at the district 

Selector from battery 135 to the local brush 
33 and terminai 134 of the trunk line se 
lected, the retaining magnet 39 of the office 
Selector a fin i40 was operated by said cur 
rent passing over conductor 138 and througi, 
Saifi magne; to earti by Way of springs 
closed while the selector is in normal con 
dition; Sait Inagaet, wheir energized, at 
fracting its armature i43, and locking itself 
to earth from conductor 138, independent of 
the said springs. The office selector arm is 
arranged to have a rotary movement by long 
and short steps, and an upward movement, 
and said arm is provided with a long step 
Jiagacf. 1-42 and a short step magnet 13 in 
itled in parallel branches 144, 144, 
of a ('enductor 145, which leads from the 
line conductor 13, through contacts 146 
closed by the arm until it starts its up 
\said in:vement, to earth through the 
ariature 14 and back contact of a jois 
ized i'elay 148, which is unresponsive to the 

'76, 

75 

5 

O 

2.05 

G 

5 

20 

2.25 

3. 

  

  



5 

20 

25 

40, 

45 

55 

60 

8 

positive current employed to operate 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 is unresponsive to such current but re 
quires for its operation current of higher 
voltage, for example, 48 volts, and in at 
tracting its arnature opens the hi'anch 44 
containing the long step magnet to prevent 
its operation. The upward movement of the 
selector arm is controlled by a lifting mag 
net 148. 
After an office selector of district No. 09 

has been selected, the controllers G, G, suc 
cessively coöper 
key No. 8 to actuate the olice selector and 
select a trunk line leading to the office de 
sired. The controller G is provided with a 
I'ow d of ten terminals corresponding to the 
"tens’ digits of the office numbers, and said 
terminals are connected with conductors 149, 
which lead to the springs 150 of the keys 
representing offices whose tans digits corre 
spond with the number of such terminals in 
row d. 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 “0', 
a ground is applied by the springs i50, 151, 
to the first or '0' terminal of the row d. 
The arm 70 of the controller G carries a second brush .52 adapted to sweep over 
the row of terminals d, said british being con 
nected with a conductor 153 which leads 
through contacts 154 closed by the retain 
ing magnet 73 of controller G when ener 
gized, through contacts i55 closed by the 
cut-off relay 104 of controller G', (which 
relay is now locked to the feed wire) through 
contact springs list3 of relay 15, winding 
of said relay to the feed wire 77. 
The operation of controller G to advance 

tle office selector arm is controlled by relays 
11:2, 58. The relay 112 when deenergized 
after controller G operated, placed relay 
158 in condition to have a circuit therefor 
completed at the selected office selector, said 
relay 158, when operated, starting control 
ler G. 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 (for 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 
closed contacts 163 of cut-off relay 157 
associated with the controller G, through 
normally closed contacts 164 opened by the 
retaining magnet 73 of controller G when 
energized, through the relay 158 to the cam 
mon wire 90. Now when the district geee 

ate with the depressed of ice 

led to 
tor has picked out a trunkline leading to an 
office selectar, and relay 97 has become de 
energized, and has retracted its armatures 
125,126, current from said battery 160 at 
the office keyboard finds a path over con 
ductor 161 through the winding of relay 158 
(relay 112 having now retracted its arma 
ture 159) to couman wires 90, 59, ring 
straid 2:1, through the line contacts of the 
(district selector, to the line or trunk conduc 
tor 187, and 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 currant and advances the selec 
tor arm a step, which is merely incidental 
to the operation. 
The relay 158 of the controller G in at 

tracting its armature 165 completes a circuit 
for the operating magnets of the controller 
G, said circuit extending from the feed wire 
7 through springs 6, 68, closed by the 
office key when operated, conductor 8i, re 
taining magn 
are closed while the arm 70 is in normal position, conductor 167, armature 
165 and front contact of the relay 158, 
contact springs 168 of the cut-off relay 15 
of controller G, to the armature 118 of the 
cut-off relay 104 of controller G (which is 
now anergized 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 also ener 
gized in a locking circuit from the feed 
wire) to conductor 81 and the vibrating 
grounded arm. The stepping magnet 72 is 
now operated to advance the arm 70 and the retaining magnet 73 attracts its armature, 
which remains attracted regardless of the 
pulsatory character of the current in its cir 
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 unless it is in normal po 
sition. The stepping magnet 72 in vibrating its 
armature operates the contacts 87 to apply 
current from the 24 volt battery 88 of posi 
tive polarity to conductor 89 and common 
wires 90, 59, cord strand 21, through the 
district selector line contacts, trunk conduc 
thr 187, to the office selector, and thence by 
way of conductor 145, through the PE magnets 142, 143, in parallel, to earth. This 
EEE simply the long step mag yet, which is adapted to advance the seler 
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of the arm 70, through contacts 166, which O 
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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 
rotated 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 re 
taining magnet 73 of the controller G, 
brush 152, '0' terminal, conductor 149 to 
ground through the contacts 150, 151, of 
office key No. 8. The relay 157 is now ener 
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gized, and attracts its armatures. 171, 172; 
armature 171 separating springs 156 and 
engaging the member thereof connected di 
rectly with relay 157, said armature being 
grounded and completing a locking circuit 
for the relay from the feed wire. The ar 
mature 172 in its attractive movement 
separates springs 168, opening the circuit 
through the operating magnets of controller 
G, said armature also serving to bring into 
play the controller (, which causes the 
office selector to advance to the row of ter 
minals of the selected bank representing 
trunk 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 conductor's 173 lead to contact 
springs 174 of the office keys representing 
offices whose units digits correspond to the 
numbers of such terminals of said row d". 
Thus in the present case contact spring 174 
of key No. 8 is connected with the “8” ter 
minal in said row d, said spring, owing to 
the operation of key Sengaging 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 operating 
magnets of the controller is broken. The 
said brush 175 is connected with a conduc 
tor 176 which leads through normally open 
contacts 17 closed by the arimature of the 
retaining magnet 103 of controller G when 
attracted, through contacts 8 closed by 
cut-off relay 15 of controller G, winding 

60 
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179 of sluggish relay 112, contact springs 
1S() and a cut-off relay 1S. to the feed 
wire 77. 
As before stated, the armature 172 of the 

cut-off relay 157 of controller G controls the 
operation of the controller G in its relation 
to the office selector. When said arnature is 
attracted a circuit is completed from the 
free pole of battery 106 by way of conductor 
102 through the retaining magnet 103 at 
controller G', contacts 105 closed when the 

arm 100 is in normal condition, it gig 
magnet 102°, conductor 182, normally closed 
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. 
The armature of the stepping magnet 102*, 

in its vibration, operates the contacts 108°, 
applying impulses from the positive 48 volt 
battery 109 by way of conductors 110, 113, 
to 90, 59, cord strand 2i trunk conductor 
13 to the office selector, and thence to earth 
through conductors 145 and 144, including 

70 
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the short step magnet 143 of the selector, 
which rotates the selector arm 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 in 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 173 to ground at office key No. 8. 
The cut-off relay 181, when thus energized, 
attracts its grounded armature 85 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, 
the operating magnets of the controller G. 

.1 attomatic 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 idle 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 
attracting its armature ill, applied current 
from the negative battery 120, by way of 
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when attracted, opens the circuit including 
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conductors 119, 118, 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, WRich responds only to Egy 
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 said line 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 trunkline is en 
gaged, negative battery will be present at 
the local terminal thereof, and relay 148 

i 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 locaterfinal 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 retaining magnet 139 to the free pole 
of a grounded battery 196, such current ap 
plying a 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 work 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 i60 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 9U. 
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 st 
lected selector (Fig. 4) and back by way 
of line conductors 197, 136, 20, to earth at 
the armature 54 and front contact of relay 
34 (Fig. 3). 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 (52 and common wire 59 of 
the sending apparatus F. The said circuit 
for relay 79 extends from the feed wire 62 
of sending apparatus F, conductor 257, through the winding 256 of switching relay 
79, spring 258 and its back contact of a po 
larized relay 259, responsive, for example, 
to positive current only, through contacts 
260 of the cut-off relay 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 F., which 
relay may control the starting of the pri 
mary controller of such sending apparatus. 
The switching relay 79 is adn pted to 

transfer the office keyboard to the send 
ing apparatus IF in such manner that 
should sending apparatus IF be talken fol' 
use before apparatus F completes its work, 
the keyboard will be locked in association 
with sending apparatus F. 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. A ing apparatus F. 
The switching relay 79 when energized by 

current in its winding 256, attracts its ar. 
matures 264,78, 91 and 265. The armatures 
78 and 91 connect the wires 77, 90 of the 
keyboard with the wires (32° 59' of sending 
apparatus F; the armature 264 engages 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 by relay 263 of the sending 
apparatus F. The armatire 265 of said 
switching relay is also connected with con 
ductors 266, 257, leading through the con 
tacts 262 to earth, and said armature in its 
attractive movement engages a spring con 
nected with a conductor lending through a 
winding 207 of the switching rolny to the 
wire 62 of sending apparatus F, so thint 
when current is applied to the said fend wite 
62 by the armature 61' of the controlling 
relay 53' of sending apparatus F', said . 
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switching relay will maintain the associa 
tion of the office keyboard with the sending 
apparatus F independent of the condition 
of the sending apparatus F. 

lestoration 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 carrying a conical latch membel' 
adapted 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 key. 
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, 
said armature being connected with the 
free pole of a grounded battery 271. Said 
armature 269 in its retractive movement is adapted to effect momentary electrical eth 
gagement between itself and both members 
of the contacts 268 to apply current to con 
ductor 267' and operate said release magnet. 
The said relay 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 7 of the office keyboard. 
When current is applied to the feed wire of sending apparatus F, 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 apparatus 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. 

55. 

feed wire, 62. 
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festoration of office key when keyboard 
serving sending apparatus F.-Assume 
for a moment that the office keyboard 
is serving the sending apparatus F and 
that current from the battery 52 at said 
sending apparatus has been applied to the 

This current being of op posite polarity from corresponding battery 
at sending apparatus F will operate the 
polarized relay 259, said current passing. 
from the feed wire 62 through the arma 
ture 78 and front contact of the switchin Ing 

5 relay 79, to the feed wire of the office 

.. 

keyboard and thence to earth through a 
branch including said polarized relay. 
Said relay in attracting its amature moves 
spring 272 into engagement with a contact 
connected with a conductor 272' leading to 
earth through a relay 270', said relay being 
thereupon energized, since the spring 272 
is connected with the feed wire 77. Said 
relay is provided with an armature 269 
adapted to operate a pair of contacts, one 
member whereof is connected with conduc 
tor 267', said armature being connected with 
the free pole of a grounded battery 273' and 
serving to apply impulses to the conductor 
267 to operate the release, magnet 2(36. 

festoration of keyboard to sending appa 
etfits f": after sering sending uppanatux 
va y - Y v. r F'.--When the office keyboard is through 

serving the sending apparatus F, the relay 
263 is operated to definergize relays 79 and 
259, which thereupon restore the association 
of the office keyboard with the sending ap 
paratus F. Said relay 158 when operated. 
at the completion of the service of the key 
board, completes a circuit from the feed 
Yi'e (32 of sending apparatus F, through 
the winding of relay 263, contacts 274 of 
said relay, to a conductor 275, which leads 
to the front contact of spring 258 of polar 
iged relay 259, and thence by Way of co 
ductor 25, contacts 260 of cut-off relay 181 
contacts 261 closed by the relay 158, con 
tacts, 262 of said relay 263 to earth. Relay 
263 is energized in the said circuit and at 
tracts its armature 276 which is grounded. 
said arnature opening springs 274 and el 
gaging ameniser thereof connected directly 
with the winding of relay 263, thereby lock 
ing said elay to earth from the feed wire 
$2'. The firmature 262 6f said relay, 263 opens the locking circuit of the switching 
relay 79 from said feed wire 62, whereupon 
said switching relay restores at its arma 
tures 78, 91 the connection of wires 77, 90, 
of the office keyboard with the wires 62, 59 
of sending apparatus F. The armature 78 
of said switching relay in its retractive 
movement disconnects the feed wire 62 
from the circuit of the polarized relay 259, 
which thereupon releases its armature, nov 
ing spring 272' to break the circuit of relay 
270°, which retracts, its armature 269 
callsilag an impulse of current to pass 
through the release magnet 266 of the oilice 
keys. 
Summary of operation.-Having now de 

scribed in detail the circuits shown as en 
bodying my said invention, I will endeavon'' 
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 desires connection with subscriber No. 
2749 whose line terminates in office “ 07' in 
district No. 09. The operator Popobsery 
ing thadisplay of the line signs of line No. 
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999, inserts her answering plug into the 
jack of such line, and depresses the listen 
ing key of her connecting circuit to inquire 
the number wanted. WE the answering 
plug is inserted in the jack of the calling 
line, the sending apparatus F is automati 
cally associated with the connecting circuit 
by means of the relays 27 and 34. The re 
lay 27 is operated in the circuit completed 
ly the operator's connection switch, and in 
turn completes an initial circuit for the re 
lay 34, E. thereupon at its armature 89 
completes a locking circuit for itself, said 
relay 34 at its armature 56 connecting the 
common wire leading to the sending appa 
ratus with the link conductor 21. The con 
trolling relay 53 of the sending apparatus is 
included in the locking circuit before re 
ferred to, and when operated applies cur 
rent from the battery 52 to the feed wire 62, whereupon the sending apparatus is placed 
in operative condition. The operator, upon 
ascertaining the number of E. subscriber 
desired, which we have assumed to be 1465, 
in office ()S of district (19, 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 a 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 a ground to the '0' terminal of 
the row g of controller G, and to the termi 
nal 9 of the row c of terminals of controller 
(i', these terminals representing respectively 
the tens and units digits of the district in 
which the desired line is located. The office 
key when depressed, operated contacts 67, 
68, 69, to start the operation of controller G, 
said contacts completing a circuit for the 
operating magnets 72,73, of said controller, 
which advance the controller arm, said stepping magnet 72 applying current from 
battery 88 out to the district selector to 
operate the long step magnet 93 thereof, 
thereby advancing the selector arm in long 
steps from bank to bank of terminals, each 
bank representing ten districts. When the 
controller arm has taken one step and the 
brush 71 reaches the grounded terminal in 
row c', the district selector arm lies in oper 
ative relation to the first bank of termi 
nals representing the first ten districts. At 
this point the cut-off relay 76 of con 
troller (; is operated and stops the move 
inent of the arm 70 of controller G, 
permitting its return to normal position, 
Said relay 76, in operating, switches into 
service the controller G', completing an op 
erating circuit for its operating magnet 102 
and retaining magnet 108, whereupon the 
arm of said controller G is advanced and 

18920 
its brush 101 sweeps over the row of termi 
nals c'. 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 'ow 
of the selected bank. When the brush 101 
of the controller (' reaches the terminal 
grounded by the depressed office 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 district 
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 
olarized relay 97 at the district selector and 
being of proper polarity to operate the sane. 
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 09; the polarized relay 
receiving current from the local conductor . 
of the busy selectors to maintain the circuit 
of the lifting magnet. When, however, an 
idle selectoriasion found, the relay 97 is 
deinergized, breaking the circuit of the lift 
ing magnet and applying a test potential to 
the row of terminals of the trunk line lead 
ing to the office selector. The depressed 
office key No. 8 applied a ground to the “ 0. 
terminal of the row d of contacts of con 
troller G, and the “8” terminal of the row 
d" of contacts of controller G, said two ter 
minals representing the tens and units digits of the desirea office. The said relay 
112, when delinergized, connected a test re. 
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lay 158 in a conductor leading from battery 
160, to common wire 90, and said relay 158 
found a complete circuit when the district 
selector had united with the terminals lead 
ing, to an idle office selector, current fron 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 ?i, 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. Said relay 158 
serves 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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i;ish 3:2 which sweeps 3vs 
miina is ti linder the contro; of the - 
:iiagnet, The stepping magnet 2 is 
eration applies impulses of current from 
the battery 88 over the trunk conductors to 
the office selecioi, where said current passes 
through the stepping magnet 142 to earth, 
advancing the aria in long steps. When the . 
arm has taken one loag step into operative 
relation to the first bank of terminals in 
wiich is located the desired office terminal. 
ihe irish i52 of the controle: G wii have 
engaged the terminal grounded by the cis 
pressed office key, and the cut-off relay i57 
will operate and open the circuit of the op erating magnets of the controller, thereby 
cutting of the supply of current to the office 
'selector. The cut-off relay i57 in operating, 
starts the controiler G, which causes the 
office selector arm to advance is short steps 
from roily £o row of terminals in the selected 
bank into operative relation to the row of 
terminals representing office No. 08. Said 
relay in operating completes a circuit, for 
the stepping magnei 102*, and retaining 
magnet, 103 of the arm of the controiler G, 
said retaining magnet, rendering oper 
ative the brush if 5, which sweeps over 
the roy of terminals representing the 
units digits of the ice numbers. The ster 
ping magnet of . s o he controller G in opera:- 
ing applied imprises of current from the 
battery i09 to the runk conductors to eg 
erate the short step imagnet 143 of the office 
selector. When the office selector arrin it is 
advanced into operative relation to the 'ow 
“8” of terminals in the first bank, repre 
senting office No. 98, the brush 175 will have 
advanced to the terminal grounded by the 
office key depressed, and the cut-off reisy 
181 will have operated, opening the circuit, 
of the operating magnets of the controllier 
and removing current from the operating 
magnet of the selector. The starting relay 

i 2 again operates, this time in coni inctio: 
with the cit-off relay 104, and applies 2. 
momentary impulse from the battery i20 
to the runk conductors to operate the pola:- 
ized -sia y 48 at the office selector, which 
contgietes a circuit for the lifting magnes, 
48 and thereafter receives current iroit. 
the iocai wires of busy trunk lines to goi 
finus the upward movement of the select?: 
a'ra anii is idle trunk line is reached, when 
said rei: y : 
circuit of the ifting magnet and &pplying 
a test potentiai to the local terminals of the 
selected tirak line. The office Seiei 
as loy brought its brushes ini 

s 
, 

ment with the terminals of a trunk inefold. 
ing to a primary selector at office No. 08 
adapted to pick out a connector capable of 
uniting with the called line. The remaining 
operations of selection may be controiled by 
a sending apparatus, such as shown in rity 

44, 

econes deanergized, opening the 

ed at 
ei-office 

becil secured, i53 is 
again operated by Current from battery 160 

over the trunk conductors yi 
30 at the primary se 

sector of the selected office, and back over 
he trunk... c6, ductor's to earth, Said relay 

erating, causing the operation of 
the switching reas 73, which locks itself, to 73. 
the feed wir paratus F, asad 
fi'Risiers : eyboard. 
in&O as ye Send 
ing ap reisty is 
operati Eaa is his if the 'elay ac, 
270, which was energized during the opera 
$ign of the office keyboard, and said relay 
effects the operation of the release magnet 
of the office keys to restere tie depressed 
office key on. Said relay 35 
270 inays e opei'stion of the 
Seading a - 
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at Cai ; Seriai No. 366,97, and 33. 
ed. A, is: i907, for seni-mecianical telephone systein, 
claim: 
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and adapted inder control thereof, to calise 
the seqience of selecting operations by said 
district selector and office selector required 
to select the trunk line leading to the office 
designated by such key. 

3. In a telephone 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, district 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 circuit 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 trilink 
line and said talking circuit with a trunk 
line leading to a desired office, keys repre 
senting the digits of districts and offices, and 
means controlled by said keys 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 
necting circuit at a given central office, a 
connection switch for uniting said connect 
ing circuit with a citing line, a district 
Selector forming the terminal of said con 
ecting circuit, office selectors and trunk 
it. leading therefrom to the different of 
fices, such district selector being adapted to 
select an office selector in the particuliar dis 
trict, and a keyboard adapted to be actu 
ated by the operator to selectively operate 
said district selector and the office selector 
selected thereby, to unite such connecting 
circuit with a trunk line leading to the of. 
fice in which the called line terminates. 

5. In a telephone exchange swstem, the 
combination with telephone lines extending 
to central offices, said central offices being 
divided into districts, of a talking circuit, a 
district selecting device, office selecting de 
vices, trunk lines leading from said select 
ing devices to the different central offices, 
said district selecting device being adapt 
ed to unite said talking circuit with an office 
selecting device in a particular 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 office key for operating said district 
selecting device to select an office selector in 
the district wherein said office is located, and 
means also controlled by said key for oper 
ating the selected office selecting device to 
select a trunk line leading to the desiréd 
office. ... " 

6. The combination with telephone lines 
extending to central offices, said offices being 
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divided into districts, a talking circuit, 5. 
district selecting device, office selecting de 
vices, said district selecting device being 
adapted to select an office selecting device in 
any desired district and unite said talking 
circuit there with, trunk lines leading from 
the office selecting devices to the different 
central offices, the sciected office selecting de 
vice being adapted to unite said talking cir 
cuit with a trunk line leading to the desired 
office, and a pair of controllers adapted 
when set to sticcessively actriate said district 
Selecting device and the office selecting de 
vice selected thereby to unite sail t: fi. 
circuit, with a desired office. 

7. The combination with telephone lines 
extending to central offices, said offices being 
divided into districts, a talking circuit, 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 
"g device to inite said talking circuit with 
a desired office Seiecting device, said control 
lers thareupon operating in conjunction 
with said office selecting (i.evice to connect 
said talking circuit, with a frink lite lead 
ing to the desired office. 

8. The combination with telephone lines 
extending to central offices, said offices being 
divided into districts, a talking circuit, a 
district selecting device, office selecting de 
vices, trunk lines leading from the office 
Selecting devices to the different central 
offices, and selecting mechanism adaptea 
when set to operate said district selecting 
device to inite said talking circuit with an 
(iiice selecting device in a particular district, 
ind thereupon actuate said selected ofice se. 
jecting device to unite said taking circuit 
with a trunk line leading to the desired office 
in said district. 

9. The combination with telephone lines 
extending to central offices, said offices being 
di's ided into distiets a ki t 
district selecting device. 
vices, trunk lines leading fron: th: 
lecting devices to the different contral () 
keys represer, ting the digits of citis 
ber's, and controlling mechanism operating 
in conjunction with a depressed key to actu 
ate said district selecting devige and unite 
said talking cironit with an office selecting 
device in the district wherein the office rep 
resented by said depressed key lies, said con 
trolling mechanism thereapon operating 
Said office Sefecting device to unite said talk 
ing circtiit with a trankiine leading to the 
office represented by said key. 

10. The combination with telephone lines 
extending to central offices, said offices being 
divided into districts, a talking circuit, a 
district selecting device, office selecting de 
vices, truni lines ieading from the vice se 
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lecting devices to the different central 
offices, keys representing digits of the office 
numbers, a pair of controllers selectively op 
erated by a 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 being 
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 district, 
rows of terminals representing 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. 

12. The combination with telephone lines 
extending to central offices, said offices being 
divided into districts, of a talking circuit, 
a district selecting device, office selecting 
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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 g of terminals 
in controller G 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 district selecting 
device to unite the talking circuit 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 rowd 
of terminals in controller G representing 
the units digits of the offices, means con- . 
trolled by a given office key for altering the 

13 

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 unite said talking 
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 
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 eombination 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, 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 circuit with 
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line switching mechanism at a desired office, 
a relay adapted to transfer said office key- 9 
board to the other sending apparatus, and a 
circuit for said relay completed when said 
selecting mechanism has united said talking 
circuit with the line switching mechanism 
of a desired office. 

li. 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 seleet 
ing mechanism, a pair of sending appara 
tuses 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 associateti with said sending appara 
tus adapted to operate said office selecting 
mechanism to unite said talking circuit with 
line switching 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 automatically 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 
paratls, 

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 see 
lected line switching mechanism, one of 
said sending apparatuses being adapted 
normally to serve said talking circuit, an 
oflice 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 o?lice selecting SEE, and means 
actuated when said sending apparatus has 
operated the line switching mechanism 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 therefor, a pair of ES 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 
Fly associated with said sending appa ratus adapted to operate said office selecting 

mechanism to unite said talking 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 sending apparatus 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 associated with said sending ap 
paratus adapted to operate said office se 
lecting mechanism to unite said talking cir 
cuit with line switching mechanism at a de 
sired office, means 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 apparatus, 
means actuated in case, said second sending, 

38 

apparatus, is not taken for use before the 
first mentioned sending apparatus has com 
leted its work, for re-associating said office 
keyboard 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 or 
mally to serve said talking circuit, an office 
keyboard normally associated with said 
sending apparatus adapted to operate said 
office selecting mechanism to unite said talk 
ing circuit with line switching mechanism 
at a desired office, means automatically op 
erated when said office keyboard has selec 
tively actuate the office selecting mechanism, 
for transferring said keyboard 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 1 
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 - 
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normally associated with said sending ap: . 
paratus adapted to operate said office select, 
ing, mechanism, to unite said talking circuit 
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 circuit, 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 relay 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 mechanism at each of said 
central offices, a talking circuit, o?lice select 
ing mechanism therefor, a pair of sending/ 
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apparatuses: adapted to operate selected lin. 
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locking circuit for saici relay c(. 

being opened when i.i. 

central offices, a taking circuit, office 

ing the of ices, 

switching mecianists, one of said sending 
apparatuses being adapted normally to 
serve said talking circuit, is in office les-oard 
normally associated with saiti sending appa 
rats adapted to operate said office selectilag 
mechanism and unite said talking circuit. 
with line switching raechanisia at a desired 
office, a relay 3 adaite : d to 'assfer the 
oftire keyboard i to association witi, the 
second Seiding apparatis, a relay 158 Opel 
ated when he office keyboard its operated 
said office selecting Zechanism, as 
circuit for relay 79 compieied by said 
358, a locking circuit conieteti is said re 
lay for itself under the controi of said first 
sending apparatiis, and 83; ideas: seat. 

:yy 
said second sendi 
:e bafoa th 
pleies its wori 

- '. 

it': 
g a 

ratiis has completely aver 
22. The coin bination with telegitiae litias 

extending to a number of central offices, if 
line switciting mech: iais: : . catch (, said *::: lit 
cerit'ai offices, a talking cirgiii. office so 
lecting mechanisi the 'efo', a stir of Senti 
iing it pattuses adapted {..} {{r: i: scietted 
line switching echiisans. :)ii of saii ing appai'i 
seive S; it { 
harmally a 

s 
& S - 

j (:S J. V. italiy i 

when the office keyboard has estapletes 
work for 'estoring said keyboard to a 
condition. 

23. The 
extending 
line switching nechanisii at each of said 

combination with telephone lies 
to a timber of central of ice;3, of 

t 
ing in echanisin therefo', ; , p: if of s 
appajit Sés adapted it: ; pia selected 
switching nechanisms, on: (); sai - 
agiara fisses hai 3 
serve said talk 

; i.e. 

loi rajy associated ty : 
ratus asiapted to oper: ; (c) selecii 
incehanisin aid tunite said taking ci 
with line switching mechanisia as a desired 
tice, said keyboard having keys represent 

:aci key wine depres: 
lectively actuating said keyboard, near 
locking said depressed key in Such position, 
and means automatically operated 
said keyboard has coni pleted its work 
'eleasing said depressed ke 
24. The coininition y; 

extending to a nuisiaer of 
ine switching mechanisin 
cential officies, a £aiking circuit, office select. 
ing mechanism, a pair of sending 
ratuses adapted to orga'gie the s 

A-1.- 

sia--- 353, 

Fig 333 s, one of said sending 
"atases being adapted horinally to 

've said talking circuit, an office keyboard 
inorinally associated with said sending ap 
al'atus adapted to operate said office select 

ing mechanism, said office keyboard having 
keys representing the offices, each key when 
tler'essed being a sitted to operaie said 
keyboard is selectively operate said office 
selecting lechanisi and to unite said talk 
ing circuit, with the line switching mecha 
lism it the office represented by said key, 
each key when operated being locked in 
sich josition, means automatically operated 
whers said keyboard has served said taiking 
(iii'cilii, for t'aasferring the same into asso 

with the other sending apparatus, 
d Yeans actiiated in said transfer for re 

signing said operated key. v. 
} can bination with telephone lines 

ining in chanisin at each of said 
: ifices, a taiking circuit, office select 

ing incialisin therefor, a pair of sending 
{'t: 

a)): 'afisi's adipted 
line is withing 
is: a la: 
stive sit 

;: t , 

to operate selected 
niechiinisms, one of said send eing adapted normally ig 

liking il't' it r an office keyboard 
wi{i said sending apia 

s: if office see: 

id key, &ach key {}}e fict represented y s: 
wire () ei'ai ( i) eig locked in such posi 
ti{1}, reans a {{i}:{ically operated when 
said keyly): 'ti has seived said talking cir. 
tli, for transfe 'i'i is the saile to she other 
Sentiing is: 'allis, leans actuated in case 
said secon E sei, iiig apparatus is taken for 
use, fri' lockiing said keyboard in operative 
'4: an eans actuated wine). 
said kayist: 't !'oigh serving eithar 
sii (iii; : }}; in its iri' l'esio iiig, he de 

key ind ii ( ; echialaisin ihelicoi is: 
i: ; ; 'ontiiticii, 
28, 'he coalitiation with telephone lines 

'Nie dig is a nurber of central offices, of 
lii e s \ it citing at:chaism at each of said 

l'ai () lices, a talking circuit, office select 
s: }; clinist; iiie'efo''. is pair of sending 

: a 'tises a dated to operate selected 
iiile switching mechanisms, one of said send 
ing ap: 'alises ioeing adapted normally to 

!'ve said talking circuit, an office keyboard 
Sociated with said sending appa 

{e said office selecting oice keyboard having leys 
offices, each key when de 

id:li)ied to operate said key 
3. Niechanishi to inite said 

cuit, with the line switching 
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erying the same to exits t on 2; it "oiler is 

gic sending apparatus, a release is ag- 3 after the Seco, st:ncing spa 'i. 
iiing the restorion of a de- operated for operating "elay 2 (; 

ani a tire: it said E.:lgief, he dep, esseti offic: izy is test 
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lisi; ed agri: 
y: 3. 

ki) noritially associate r ding appa- office 
ratins adapted to operate said office selecting said se 

is associate: 
lding apparatus, a cipied to operate 85 

mechanism, said of ice keyboard having keys said of ice selecting necianism to Yite said 
represertisag offices, each ksy when de 
Est being a dipted to operate said key 
boarding mechanisin, and unite said Esk. 

ircuit, si, iitic switching techa 
a desir's i.e. it le: is it 

saily operated when said key 
is sy:}}... is St. if, with the title Switching 

{{fice represented by said 
perated icing locked in start. 
9 operated when said: key 

ved said talking circuit. 
file 3:3:9 C. he secoil s{T} i. 

13, a release Raagiiet controlling 
3ratio of a ce)!"essed key, a relay 
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to a nii is '' is ca, 

&cia; ied whei olerated to apply a no- a stitching reelanism is one it 
is is taertairy taxi se to said release magnet, and it: ; ; ): "attists being cities: rj () 

means gotirollied by said relay is when to serie said taking circuit, an effice 
operated for actuating said relay 270. to 11:lly associated with saic 

28, he combination with telephone lines s' adapted to operate said 
extenting to a number of central offices, of faechanism asid inite said tail 
iiie SSYiciig mechanism at each of Said : itching mechani 
seat:'ai vices, a talkiig circuit, office select:- easter office, nearts 

is, therefor, it pair of seriding a office. 
dated to operate Seiected 

is tilecialisins, i.e. of said send. . . 
lises Being adapted nor rally to 

i. cuit, ay office keyboard 
ied with said se ga;;: 

ricii g : 1: ': 
ser; its ... 

it office keyboard having veys, 
he offices, each key wh&n tie. 
Étiased to operate said k. 

3 Corbit stio: with clerk; ; ; lice 
g it: ; her of cert: 
hig techii is: i, i. 2; cf. : 
lices, 3 taking it crit. of 
echanisri, therefor, a fair of sei 

ited to opertie sits 
Sai Se 

3ed beii. 
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, 

witching trechanism at the 
x by saic key, each key when 
locked in Stich position, a 

ir 

d when said iceyboard as g dipted n() }; .2 
v it for transferring triking circuit, an office, i.e. lytic 'd 

eig appartis, associated with said ii i? a 2 
st ling tly: restor': i? eye): i.e. saic fie: st 
key, a pair' of relays 270,273. is and if its stir 
332 tarily ope::ite said "elease ! switchia 8, Mr S 
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$3 5 2: 'stris, and a reiay 20 actuated by said ing offices, each key when depressed being 
relay 73 adapted to stari, the operation of adapted to selectiveiv operate said keyboard 
said sex-diiig apparatus. and office selecting mechanism to select, th: 

32. The combination with telephone lines line switching mechanisia at the office rep 
5 extending to a number of central offices, of resented by said key, a signal device dis 

iing: s\Sitching meci giaisir at, each of said iiii Sed tie 3 elation of saic key, 79 
central offices, a talking circuit, office seleci- ie: is a iotatically sperated when said 
ing mechanisin, a pair of sending appara- keyboard in: it taking circuit, for 
tises adapted to operate selected line switci- transfe'iig the sale to said second send 

it ing mechanists, one of said sending a ing apparatus. and me: is automatically 91)- 
'it ises heig adapted normally to serve said ei'ated when said keyboard is so transferred 75 
: ii'cii, an effice keyboard florinalir for 'endering iller, said signaling device. 

with said sending an 35. The coalization with telephone lines 
operate said (). ending to a jataber of central offices, of 

s: aid sail tak iiiie Switt:iii); it:chanism: it each of sai 
lechanist) at a es, a talking citcait, office is 8: 

when (ei'ated to (silice keyboai'i associ 
i in: Oileiative . . . . . . . . . 

iii: Sex: { $Silifs: agai'aitis. : 
for said "eia's gaia); leted upon the 

operation of said office iteyboard, a leia y desired office, at Blea is actiiifed when the 35 
loa:'d has oe": {{{t said selecting her 

inist), a dai e ii) disassociate said keyly; I'd 
f'(): said fixing 'i'i' it. 

ation with telephone lis's 
: iurity' of cerati'ai offices, said 90 
divided into districts, of in 

agi: ) is } { each of saici e ii'es, 
'enii, list ici, iii) fice select: i: 
feti i (; lie said taking circii 

270, a circuit for said relay completed wh 
the office keyboard is in association with ti 
first sending apparatus, aeans actuated by 

25 said relay 9 in operating for opening its 
circuit of said relay 20, and in -- 
aied iy said relay 270, when d 
for starting the operation of said firs 

2) & 23 tes. 
c;inbi; at 3i witi taleinhone ines: 

s: of centra fices, of iii) :echanis: i: at i sle. 35 
aii: ; at, each of said: ti 
is g circuit. office seieci. 

'', a pair of senditig 
2d 6 of eate selected iia: - 

\g mechajlisis, the of said setti key it: ; ; ''{}s:iii! ; ; ; i. ... is 
atuses being adapted normally to serve 

Said taiking circuii, an office kevboard nor- 'tii, of 
liaii ass&ciated with said sending appa is a lite switc. 1st: an is at each of the 

$ tas adapted to operate said office selecting central offices, it selling appa'at is a lite 
illechanism and inite said taiking circuit, to actuate iine switching inchanish, a cf. (5 
With line switching, mechanism at a desired ice keyboard for operating said office select 
office, a signal device associated with said ig lechanisia, nia is for associ: iiig sail 
office ikeyboard, means for displaying said selling a liai'i: its with said talking circuit. 

i signal, operated when said keyioarti i - actuated for placing said 
fited, nearis Operated when said keybaard tive endition to try 
has c{1}}pleted its work, for transferring ti, . 

eil: to operative relation to said seco: it 
jing apparatus, aid thereby readeir 

iga inert. 

it coinabin:tis a with a talking ei 
: Selecti:g initianish tier for: 

s i: S actii v. Ru 

: 

it: i.elei ne tex 
tie c{i}; ii: tie; vi{i : aik 

it, of time switcling techanisi; ; ; 
A of cetra otices, office selecting 15 

itskyi'i: ied Wiii, said talking cir 

gnaling dev saids 
34. The combination with telephone ines 

{xielding to a number of central offices, of 
iiie Switching mechanisia at each of said 
{{ {ral offices, a taiking circuit, office se 
it ig techanism therefor', a 

paiti. 

air of sec 
ises adapted to operate selected 

$3viiii is: mechanistas, one of said ser 
appa railises being adapted nornia; iv to ser 
8:aid taking circuit, an office ret 

associated wit: 

illehanisi), a key tari 
'r is zy & - . . . . cil fring Sysiciselitic; ; ; ; at is, trails: 

ing said stencie!' apa'atus will i 20 
"ct it. at a sorce of 'i'i'ent al 

if it. I'd y said sette 
: {}}{-'ative 'e: {i}; 

will a talking ei'. 
Selecting iiiechanisin therefoy', 

'if;: in Sin at each of a nil 
Aa citing mechanism at , {}fice, said keyboard having keys 
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ing apparatus 
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35 

40 
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ber of central offices, a sending apparatus for 
operating line switching mechanisi), an Of 
fice keyboard associates with said ser ding 
apparatus fo) operating office selecting 
mechanish, means for associating Said send 

said talking circuit, and 
a source of current adapted to supply the 
sending apparatus and office keyboard, Said 
source b{sing connected there with in the as 
sociation of said sending apparatus with 
Said talking circuit, 

40. In a semi-mechanical switching sys 
tem, the combination with a plurality of se jecting controller's, each having a plurality 
of terminais, of a set of keys adapted to alter 
the electrical condition of said terminals, 
and means controllied is any key for causing 
a cycle of operations of one of the selecting 
controllers, and also a similar cycle of oper. 
ations of the other controller to control a 
plurality of selections. 

41. In a semi-mechanical telephone ex 
change system, the combination with a con 
necting circuit, of a sender apparatus, pri 
may and subsidiary sender leads extending 
from said sender apparatus to said connect 
ing circuit, and Switching mechanism adapt 
ed to transfer said sender apparatus from 
one set of said sender leads to the other. 

42. In a semi-mechanical switching sys 
tem, the combination with an office sender 
adapted to govern selection of trunks to dis 
talt offices, of a plurality of sets of sending 
leads, transfer mechanism adapted to shift 
the office sender from one set of leads to an 
other, and means controlled by the office 
Sender in concluding 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 leads and 
a transfer relay governing the alternative 
connection of said office sender to either set 
of leads, means controlled by the office 
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sender in concluding its oparation over the 
rimary leads for causing said transfer re 

lay to shift said otice serider to the sub 
sidiary leads, and means controlled by said 
office sender in concluding its operation over 
the subsidiary leads for caising said trans 
fer relay to shift said office sender to the 
rinary leads. 
44. In a 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 
'rs 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 office sender to 
the Subsidiary seride leads, sender-Seizing 
mechanism for each connecting circuit 

by the seizure of the 

: 126,701 

adapted to seize the primary or subsidiary 
lier according to which is idle, aid 

illed by the seiztire of the p 
sender for causing the operation of 
transfer relay. 

45. In a semi-mechanical switching sys 
tem, the combination with operators coll 
lecting circuits of an office serider adapted 
to govern selection of a trunk to a distant 
office, primary and subsidiary number Seid 
efs each adapted to govern selection of 3. 
line in such distant office, and each having 
individual sets of sending leads, a transfer 
relay normally connecting the office sell der 
to the prim sender leads, and adapted 
when excited to shift said office sender to the 
subsidiary sender leads, Seider-Seizing mech: 
anism for each consecting circuit adapted 
to seize the primary or subsidiary sender 
according to which is idle, means controlled 

rimary ser:der for 
causing the operation of said transfer relay. 
and means actuated by the office sender in 
completing its work with the pring ry sender 
for causing said transfer relay to be definer 
gized. . - 

46. In a telephone exchange system, the 
combination with a connecting circuit, of 
automatic switching apparatus comprising a 
district selector and an oilice selector adapt 
ed to be associated with said connecting cir 
cuit, a sender apparatus comprising a Plu 
rality of keys, and means in said sender apparatus responsive to the depression of 
any one of said keys to control the selection l90 
by said selectors of an idle trunkline to the 
office indicated by the depressed key. 

47. In a telephone exchange Systeia, 
groups of mechanical telephone switches, 
conductors connecting the switches of one lob 
group interchangeably with the Switches of 
another group, a set of keys, and ?neans 
controlled by an actuated key for selectively 
operating a switch of each group in se 
quence. 

48. In a telephone system, groi! is a litt 
matic telephone switches, turk lite's Coji 
necting said groups of Switches, a Sei of 
keys, and means controlled by an actuated 
key for operating in a definite manner a lif 
switch of the first group and a switch 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 le 
circuit including both said magnets, sources 
of current of different character, and means 
for applying the same, said circuit to op 
erate said magnets, one of Said magnets 
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being unresponsive to the current operat. 135 
ing the other, and adapted in response to its 
operating current, to render in operative 
said other magnet, . 

50. The coaliuation with a line switch 
ing device having a contact member and a 130 
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character, of a circuit, includi 

circuit, his sing parallel branches 

pair of operating magnets : 
circuit, including both said mag 

ing mechanisin for alie 
said sources will said circuit, oil 
sources being without etect upon 
said magnets, said magnet Operati 
sponse to said other source, 3F 
ing the other Ragnet, incperative 

5i. The combination with : 
iing device inaving a contact, 2. 
pair of operating magnets adapi 3. 
said member different movements. Sainag 
hets responding to current ferent 

S. 

magnets, Sources of curren% 
character, and nea as for ag. 
alternately Q said circuit; i. 
magnes, 

52. The combination 
ing device having a contic 
long and short step Inagi 
circuit, including both si 
aeans for applying curren: 

i.S.S. 

to selectively operate either 
in eS, 

53. The combinati 

a circuit including said imagin 
nets requiring cirrent of diff 
for their operation, means control 
magnet requiring the higher 

magnet, Sources of current 
strength and means for applying 
to said circuit. 

54. The coinbination with a 
ing device having a rotatabl 
ber and 2, pair of magnets ad 
vance said inelnberii) long an 
of a circuit including both Said : 
Said magnets requiring current: C 
ent strength foi their operatics, 
for applying cirrent of proper : 
said circuit to selectively actuate eiti 
net without affecting the other'. 

55. The coniination with a iii.2 
ing device having a contact, inenbei. 
pair of peating magnets theref 

said magnets, said magneis requiring 
rent of different strength for their of 
tion, means for applying currents of 
ent strength to said circuit to operate ei 
magnet, and means controllied by ti 

rent, for opening the branch containing the 
other magnet. 

56. The combination with a line Switch 
ing device having a contact meiner and 8, 
air of in a gets adapted to give said men 
per long and sihort steps, of a circuit having 
parallel branches including Saiti Enagieis, 

the mag 
net requiring the higher strength of cur 

ick SS's Exx 

g carrents of different, 
operation, contacts op 

requiring the higher 
She tranch containing 

-i. £or applying 
line Switch 

ineflier aid a 
Said men 

of a circuit, hav. 
2S including Said mag 
regairing currents of 

ior their operation, coin 
e Ragnet requiring the 

is tihe brancil coin 

e o O w i 

3. g in Operative Said 
epping magnet. 

}} with a line switching 
- - 2 i. 

elay and two 
sets requiring cur 

'ing tie iighest, 
:airei, ii) opei'sting 'endering said 

ei, ii. 3 perative, controlling mecil 
it winer set to supply currents 

itle Successively actuate 
::iid magilets and thereupon supply current, 
f)f prope, polarity to said relay, and a cir 
clit for Said other stepping magnet con 
trollied by said relay. 

61. The combination with a line switching 
device having a rotatable and longitudi 

a pair is a 
er her in oia: 

dy ance said member 
polarized quick-acting re 

h for their opera 
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lay, a tiri: it is iii orig earl 
step jaagnetis ind said polarized relay, said: 

s requiring currents of different 
strengt for their operation, the magnet re 

is quiring the current of highest strengti, in 
oper redering said ther migrict in 
“sific: 3%iotiirag retaris: 8 cirried 
y: the: currents of groger supply 

?cessively actiate 
agrits. said 

ying current of pro 
circuit to operate said relay, 

a circuit for said third magnet contified 
by said relay, when energized, and reins 

15 operated by said relay when extergized for 
opening is circuit of said long and short 
ste) in 3: 
8. extrore system the combination 

with a coirector switch, of a test and re 
28 lease cozadictor independent of the talking 

circuit, said test cond to having a test 
potential. iii. 
for Taiji;,& 
while is 

gen during conersation, p:cans 
is is test rientii. 
of the switch, and 

:plying the test potential 
'tter. 
ephone syster the combination 

Accing switch and a trunk line 
leading thereto, Inats for placing a test 
potential e, one of the conductors of Said 
trunk during conversation, meats for no mentarily removing said potential from said 
conductor and for thereafter replacing the 
S. 

'rith : 

2 5 

3) 

33 
h acia.pted to 

tex:ririal, of it tru: 
sey, rate test cer 

it pir, 
7 tileires it is. 

siue systice its 
in her adapted to 

... 23. 
a cyntact. :23 

{ i ki (; , 

3.5 Saiki plying 
telli: is gie 's 
said to: ril 3: {e 
horinal position. 

B6. The combination with a line switching 
60 device having a contact paeniber adi 

to R desired t be advanced erminal, C. 
... -- 

i: virg is test wire, means for mai 

iosed while the contact aerber is a yay 
irom tormal position, an armature for said 
retaining magnet, and a source of current 
connected with said test wire when said con 
tact springs are closed and said armats re re 
tracted: whereby a test potential is applied 
to said test wire, upon the einergization of 
said retaining magnet during the retary of 
the said member from an operated to intrinai 
positier, 

87. The combination with a line switching 
device, of an operating magnet therefur, a 
controiler, an operating magnet for gaiti con 
troller stad means for selectively operating 
the same, and means actuated by said last 
mentioned operating magnet for actuating 
said first mentioned magnet. 

68, Fhe combination with a line switching 
device, of an operating magnet therefor, a 
circuit for said magnet, a controller and its 
operating magnet, a circuit adapted to be 
established for said controller negnet for r. 
period determined by said controllet, 3r: a 
source of current adapted to be intermit. 
tantly applied by said controiler magnet to 
shirit of said first mentioned magnet 69. The combination with a line switching 
device Elving a contact mether and a cp. 
erating magnet therefor, of a circait for 
said magnet, a controller for said device hay. 
ing a contact member, a stepping magnet for 
said controller having a stepping pawl 
adapted to be operated thereby, a circuit 
adapted to be established for said stepping 
ranget, means for opening said cil'g:it: , Fr. 

d :oritrosier may be as Sivanced a re. 
determilcd distance, a cirgiit for this tyrerai. 
ig Eisigr:23, it said its vice, i. test: if :"...I. 

titc's perred ray said stepsi 
to apply current froti sai 
". 

It airing 
wire while tie tasy candition of said test 

K t; member i: 

circuit established by the insertion of a plug 
it any springjack, a circuit for the haldimir 
snagnet of said selector, adapted to x, con 
pleted by saic ff-story 

y 

for it 

f 

y 

e e: iii:g to said switcling device is . . 

5. 

ts's 
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dependent of said off-normal switch; where- troller, and a normally open contact adapted 
by the holding magnet is excited when the to be closed by said holding magnet, control 
plug is inserted in a jack, but upon the re- ling said circuit; whereby said circuit can- 15 
moval of the plug said holding magnet is de- not be closed while the controller is in the 

5 energized and cannot again be excited until act of returning to normal condition after 
the selector is restored to normal. . an operation thereof. 

2. The combination with a controller In witness whereof, hereunto subscribe 
having stepping and holding magnets, of a my name this 28th day of March A. D., 1907. 20 
circuit adapted to be completed when said ALBERT FM, BULLARD. 

10 controller reaches a predetermined point in Witnesses: 
its operation, means governed by the com- FRANK. N. DAvis, 
pietion of such circuit for stopping the con- ERNES', C. McDE: Aioi. 


