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To all whom it may concern: 
Be it known that I, TALBOT G. MARTIN, a 

citizen of the United States of America, and 
resident of Chicago, in the county of Cook 

5 and State of Illinois, ha've · invented a new 
and , useful Improvement in Automatic 
Telephone Systems, of which the :following 
is a specification. • 

My invention_ relates 'to improvements in 
10 automatic telephone systems, and more par­

ticularly to a system employing a common 
battery :for talking and operating punposes. 
In these common battery systems in which 
battery is connected with the line various 

15 influences affect the potentials of the oppo­
site poles of the battery, which changes in 
-potential produce noises in the lines con­
nected with this battery. Among the in­
fluences which cause this change in potential 

20 are the impulses for operating the switches 
in an automatic system. , In order to reduce 
the effect of these changes in potential it is 
customary to connect the battery with the 
line through_ an impedance, this impedance 

25 usually being supplied by the line relay. 
• The greater this impedance the less the 

effect the variations in the battery will have 
upon the connected line. H, however, the 
impedance in the line relays is increased to 

30 too great an extent, it will so reduce the im­
pulses for operating the switches which pass 
through these relays as to seriously affect. 
the operation of the switches. . . 

It is an object of my present ·mvent10n to 
is provide means whereby the operating relays 

and magnets ·of .the switches are connected 
with the battery without impedance, while 
the talking current is :furnished through 
high impedance coils . While these coils 

• 40 have a high impedance, they have a low re­
sistance so as not to materially reduce the 
direct energizing current for the ·microphone 
transmitters at the subscribers' stations. 

A :further object of my invention is to 
, 45 provide means for preventing a switch :from 

stopping oil a trunk one of whose conductors 
is open. • Heretofore, if a conductor of a 
trunk became broken, there was nothing to 
prevent a switch :from stopping upon this 

50 trunk, and if this trunk should happen to 
be the first one of the series with which a 
group of' switches made· contact, it would 
tend to tie up the whole group of trunks. 

An object of my invention is, therefore, 
55 to. r>rovide means for placing a guarding 

potential on a trunk wheri either of its con­
ductors are open and in this manner prevent 
any switch from stopping on such an open 
trunk. 

The~ and other objects of my invention ou 
will be more readily understood by reference. 
to th~ accompanying _drawings, in which I 
h~ve illustrated niy. invention in connection 
with a well-known form of automatic tele-

, phone system. ti.5 

I~ the drawings Figure 1 is a diagram­
matic -layout of a telephone system in which 
I . have chosen to illustrate my invention. 
Figs. 2, 3 and 4 show a complete connection 
between two automatic subscribers' stations 70 

in said system. • · 
The telephone system mustrated in Fig. 1 

comprises two automatic exchanges M and . 
N ?f t~e ~el~-~nown type comprising sub­
scr~bers mdividual preselector or line 76 

switches C, so-called first selector s,vitches 
E, second selector switches F and connector . 
switches H. In.the drawings there is repre­
sented, on. a scale of three to ten, two. ex­
changes, the exchange M consisting. of one 80 

. t~ousand lines, while _the exchange N con­
sists of two thousand hues. The subscribers' · 
substation A and the lines connected there-

• to are divided into groups A 2, A 3, etc., 
usually of one hundred lines each. On a 85 

scale of three to ten, therefore, .the • three 
groups ~2, A3 and A4 represent .one thou­
sand, while the groups A5, etc., to A10 repre--· 
sent two more thousand. With each group 
of subscribers' lines there is associated· a 90 

group of individual or line switches C (one 
for each line), a group of first selectors E, 
a group of second selectors F and a group 
of connectors H. The selector and connector 
switches. comprise banks of contacts ar- 95 

ranged in horizontal rows or levels, usually 
ten in number. These levels are represented 
diagrammatically, by horizop.tal lines which 
extend across a group of switches, thereby 
indicating that • the corresponding contacts 100 

of all of the s\vitches 'of the group are mul­
tipled together; All the line switches C be­
longing to a single group of subscribers'. 
lines have common access to a group of first 
selectors E. The cbrrespornling contacts of 105 

all the first selectors of each thousand are 
multipled together. Trunk • lines leading 
from the first lever of the first selectors of 

• any thousand extend to a g;roup of second 
selectors associated with the first thousand. 11!1 
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Trunk lines leading from the second level 
of any thousand extend to second selectors 
associated with the second thousand, etc. 
The corresponding bank contacts of all the 

5 second selectors in each thousand ai:e also 
multiplied together. Trunk lines leading 
from the first level of the second selectors 
of any thousand extend to_ connectors asso­
ciated with the first hundred of that thou-

10 sand. Trunk lines leading from the second 
level of the second selector of any thousand 
extend to connectors associated ·with the 
se(,ond hundred of that thousand, etc. This 
trunking arrangement of an automatic sys-

15 tern is in general well known in the_ art. a~d 
it is not thought necessary to describe 1t m 
greater detail herein. 

In order to :form a means of communica­
tion between the two automatic exchanges1 

20 there .are provided a number of trunk lines 
leading :from the banks of the first sel~ctors 
in each exchang() to second selector switches 
in the othe'r exchange. Thus if a party in 
the N exchange wishes to converse with a 

25 party in the M exchange, only th~ line 
switch and first selector are operated m the 
N exchange, while the remainder of the con­
nection is completed through a secon_d se­
lector and connector switch located in the 

30 M exchange. 
The subscriber's individual switch C is of 

the general type of subscriber's switch 
shown in British natent to R. 1-V. James No. 
26,301 of 1906, b~ing, howewr, of the par-

35 ticular type disclosed in British patent to 
T. G. Martin No. 141!) of 1910. This line 
switch . cori:1prises among other detn ils a 
plunger (not shown) attached t<! tlw_ el1(l of 
a so-called plt1nger arm !) wl11ch 1s con-

40 trolleLl by the magnet 10. The magnet 10 
comprises foui· winl1ings, nanwl,v, a p1111-
l1own winding 11, cut-off 01· holding wind­
_ing rn, line winding rn an<1 auxiliary wintl­
ing 14. The core of the magnet 10 is <-;Ocon-

• 45 structell that the magnetic ci!'rnit of thv 
windings 11 arnl 1~ is scparnte fi·om that of 
the windings rn anll 1-L The winding 11 
operateH both tlw pl1mget· arm :) and tl!e 
armature rn, while the wirn1ing 1~ is strnni:r 

50 eno11glt only to operate the cut-off arnrntllrn 
1ii aii"d to holll the pltmget· arm D in its op­
tcmte([ po:,ition. When tlie plunpJ'l' :u·rn H is 
opernt,•d, the plunge,· is forcPd into a bank 
of cont:,ct springs, forcing the spt·inw-; Hi, 

55 17, 18 and rn into engagc111t•nt with the 
sprinirs 20, :H, 22 :rnd 2:3, r1•s1wcti\ely. Al­
thollgh only one set of spring;-; ( H\--:tl) is 
shown, each line switch is prnride<l with a, 
plurality of such Sl'ts, each set formi!lg the 

.60 terminal of a trunk lin1.•. leading to a iin:t 
selector switch K Eadt tr11nk line is con­
necte<l in mllltiple with tile eonesponding­
spring-s of all the line switches of the grnllp 
which is controlle,l bv Lhe master switch D. 

65 The s,ritch C is co11t1~olled by the subscriber 

through the medium of the line relay 13, as 
. will be hereinaft€r more fully explained. 

The Il).aster switch D is of 'the same gen­
eral type as that disclosed in British l'atent 
No. 26,301 of 190/J, referred to above, being, 'i'O 
however, of the particular type disclosed in 
said British Patent No. 1419 of 1910. The 
function of the master switch, as is well 
known, is to maintain the plungers of all the 
idle line switches in position to engage the '1!5 
terminal of an idle trunk line. 

The· first selector switch E is of the gen­
eral type of selector switch disclosed in 
United States Letters Patent No. 81;'5,321, 
granted March 13, 1906, to Keith, Ericfrson a@ 

.and Erickson, except that the so-called side 
switch is omitted, and the circuits are modi­
fied to adapt the switch to operate in a S?S­

tem in which it is controlled by impulses de­
livered over two sides of the line in series. 811 
Among other details the selector E com­
prises a bank of contacts arranged in hori­
zontal rows or levels, which contacts are 
adapted to be engaged by a set of wipers %, 
2G and 27 carried upon a shaft (not shown) DO 
which has a vertical movement controlled 
by the vertical magnet 28 and a rotnry 
movemertt controlled by the rotary magnet 
20. The operations of various pai-ts of the 
switch are controlled through the me<linm OS 
of the <louble-,Vound line relay BO .. Means 
for permitting the s\vitch to be restored to 
normal position are provided in the release 
magnet 31, which, upon energizing, with­
draws the retaining pawls from the shaft. 100 
The ,iprings, :3:2 and 33 and fil and 62 close 
only when the switch shaft has been raised 
one: 01· ,m:;n1 {;teps from its lowest position. 
Tlie {-~·'lays ,l-1- anll :lii are slow ading--that 
is, rl'lays whid1 1foi:11ergize slowly af.tet· 10/i 
tlil'i1· 1•nPrgizing l'irc11its a1·e bl'O]nm. The 
sp,•ornl ,-;(•)p,'tol' I<' i;-; <'SSl'ntially the ,;arne ;is 
th<• first sl'h·dor E. 

The ,·omwdor swit<'li 11 ( Fig-. :l) is of the 
s:1111c gt'rwral typl' of <'OlllH'<'tor switch as 110 
<lisl'lo:,l'd in ,Pnitl'd ~tat1..•s Lt•ttl>!'s l'at<'nt 
No.' 8lii,17H, grni1tPd Mnrdr l:l, l!)Ofi, to 
KPith, !1:ricksou a.11<1 Eril'kson, the eire11its, 
lwwen;r. lw\ng nrolli fkd to adapt the switch 
to opernte in a ,;yst(•111- in which tlw central 115 
officn :1ppa1·atus is ('onti·o]]pc[ by imp11lst>s 
<h•l.ivered onw tire t1Yo si<l(•s of the liiw in 
SPl'it\S. Like tlw sPle<'tors. tlw connector is 
proride<l, with a shaft (not shown) cany-
ing the wipPrs BG, ;17 and :1s which is con- 12!l> 
trolled by the vertical rnagiwt ,I!) and the 
rotary magnet 40. The IIHlla! side switch 
<:OlllJ)l'lSing the wipers -n, +:2, -rn :iwl H is 
controlled l>y the pri rn._te rnap;net -i-,> in the 
usnal and well-known l)i:lllll,\l'. The mag-- l21i 
net -!G is the usnal release magnet. The line 
relay 47 is corrnected with the battery Il' 
thrnugh the reversing c;prings of :,1 so-called 
bnck-brillge relay +8, through the windings 
of which latter relay the called line is pro- UlEl 
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· . vided with talking current. The ringing 
relay 49 is the means through which ringing 
current is applied to the called line. At 0 
there is shown a busy signaling machine 

0 which provides a busy signal, said busy. 
signal being applied to the calling _ line 
through the medium or the busy relay 131 
in case the called line is in use. 

The substation shown at A' and the line 
· 10 ewitch C' (Fig. 4) ~re similar in all _re­
. • spects to the substation A and the hne 

- switch C (Fig. 2). P , 

.For the purpose 0£ supplying battery . 
currep.t for operating the apparatus at di£-

l6 ferent exchanges and "for talking purposes, 
there are shown throughout the drawings a 
plurality of batteries B, B', etc., having one 
terminal grounded at G. There need be in 

Jmictice, however, only one such battery. 
20 Associated with the trunk lines leading 
• from the fir$t selectors to the·· second se­

lectors are a 'group 0£ holding relays J 
which are for the purpose of supplying a 

. holding ground· to the first selector and also 
26 for the purpose of putting a guarding 

ground on the private bank. contact of the 
trunk in the banks 0£ all the first selectors 
that have access to said trunk should . the 
trunk line between the exchanges become 

30_ qpen for any reason. At U ( Fig. 3} there . 
are shown a coup-le of impedance coils 
through which battery is supplied to the 
calling line :for talking purposes after the 
connection has been completed and the cal~ed 

85 subscriber has removed his receiver from 
• the hook. The purpose 0£. these coils will 

be more fully explained hereinafter. 
_A general description 0£ the apparatus 

.having been given, it will now be explained 
4Q .how a connection is extended from a calling 

substation A, whose lines we· will assume 
terminate in the M exchange, to, a called 
substation A',' whose lines terminate in the 
N exchange. It will also be e~plained how 

•.Ii the reverse of the foregoing call may be 
made. "\Ve will assume the number in the 

• • N....exchange to be 2220. Since the automatic 
switching apparatus disclosed herein is in 
.general well known in the art and is de-

50 S\wibed in the publications her;ein referrecl 
• _t,o,· its operation will be explained in a more 

or less general manner. 
Upon the removal of the receiver from 

the switch hook at the substation A pre-
H paratory to making a -call, an energizing 

circuit is closed through the line winding 
13 0£ the individual switch C, thereby at­
tracting the line armature 51. The arma­
ture, upon being attracted, closes a circuit 

,9 through the pull-down coil 11 in se1'ies with 
• ,the auxiliary winding 14. The pull-down 

·poil, upon energizing, attracts the plunger 
arm 9 to force the plunger into the bank of 

· spi;ings. 16-23. It also operates the cut-off 
. ,.t _ arip.at\lre 15, thereby disconnecting the }ine 

winding 13 from the line. The armature 51 
does riot £all back immediately, however, 
owing to the fact that the winding 14 is 
still in series with the pull-down winding 
11. Upon the plunger arm 9 being at- 70 

tracted the springs 10a and 12a are brought 
together to short-circuit the auxiliary wind-
ing 14, making same slightly slow acting. 
The armature_ 51 being slow to fall back 
allows 'sufficient time for a holding circuit 75 

to· be closed in the switch ahead for the cut-
off' or holdinp; winding 12. The engagement 
of the springs 16 ·and 19 with the springs 
20 and 23, respectively, extends the subs 
scribers'. lines to the line relay 30 of the 80 

selector E. The line relay 30 0£ the selector 
switch E is thereupon energized, _closing a 
circuit through the relay 34. The relay 34, 
upon energizing, closes the above-mentioned 
holding circuits through the cut-off winding 85 

12 of the line switch C. This circuit ex­
tends from ground G2 through the springs . 
52, bank springs 21 and 17, cut-off ,vinding 
12 to the battery B, thence through battery 
B to ground G. The winding 12, upon ener- 90 

gizing, holds the armature 15 and the plun-
ger arm 9 in their operated positions after 
the circuit of the pull-down winding is 
broken by the falling back of the line arma-
ture 51. A gl.larding ground potential , is 91, 

supplied to the connector private bank con­
tacts of the calling line as soon as the relay 
34 is energized. This circuit extends over 
the circuit just traced to the bank spring 17, 
thence over the conductor 24 to said private 100 

bank contact. The energization of the relay 
34 also prepares a circuit for the vertical 
magnet by. bringing into engagement the 
springs 53 and 54 and opens the circuit 0£ 
the release magnet 31 by disengagingsprin_gs .105 

53 and 55. . • 
The calling s_ubscriber now operates his 

calling device for the first digit 2 0£ the 
called number, whereby the substation im­
pulse springs 6 and 7 are operated twice 11( 

momentadly, e_ach time breaking the cir-
cuit 0£ the selector line relay 30. · The re-
lay 34 0£ the selector being slow acting does 
not deenergize during the momentary inter­
ruptions of its circuit by the line relay 30 llb 

and consequently, each time the latter relay 
deenergizes, an impulse is transmitted over 
the circuit extending from ground G3 

through the contact of springs 182 and 183, 
springs 56 and 57 0£ the relay 58, springs 120 

53 and 54 of the relay 34, relay 35 -anti the 
vertical magnet 28 to battery R The verti-
cal magnet receives two impulses over this 
circuit and operates to raise _the switch shaft 
and wipers twq steps .to a position oppdsite 125 

the second row or level of bank contacts. 
The off-normal springs 32 and 33 and 61 
and 62 close as soon as the shaft is raised 
one step,, but the circuit of the release mag-
-ne~ 31 still rem11,jns_ open at th~ springs 53 1so 
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and 55. The slow acting relay 35 is main­
tained in its energized position while im­
pulses are being sent through it to the verti­
cal magnet, and in its energized position 

3 closes a circuit extending from ground G4 

through the springs G8 and 67 and the re­
lay 66 to battery B. The relay 66, upon 
energizing, closes a locking circuit for itself 
extending from ground G2 at the relay 34, 

10 through the springs 52, rotary magnet 
springs 60 and 59, normal springs 61 and 62, 
springs 64 and 63 of the relay GG, thence 
throngh the relay (iu to battery B. Thus, 
upon the deenergization of the relay 35 after 

15 the last impulse is deliYerPd to the Yertical 
magnet, the relay 66 remains energized and 
the circuit of the rotary magnet is closed. 
This circuit extends from ground G~ 
through the springs 52, HO and i>D, 61 and 

20 62, 64 and 63, G7 and 69, interrupter springs 
70 and thP; rotary magnet 29 to battery B. 
The rotary magnet, 11pon enerfd;,;ing, ro­
tates the wipers one step nnd, by opening the 
springs 5V and GO, disconnects gronnd CP 

25 from itself and the relay (iti. If the first 
trunk line· of the second 1£'yeJ is idle, the 
relay 66 oefaiergizes as soon as the springs 
59 and GO are opened. If this trunk line is 
busy, however, the priYate ,Yipt>r 26 finds 

30 the contact with ,Yhich it engages proYide<1 
with a guarding gronn(l f)()t('ntinl ·which is 
transmitted to the relay GG throngh the. 
sp·rings G4 and 63, then•by prrYenting it 
from deenergizing. The rotary magnet, 

35 however, <letinergi;,;es whl'n the springs 70 
disengage, regardless of whethrr the relay 
(i(l remains energi;,;cd or not. 1 f tlw relay 
6G remains energi;,;e<l, the eirenit of the ro­
tary magnet will he again <·lose<l as soon as 

40 the armature drops h:t('k for enongh to close 
the springs 59 and (\0. The rotary magnet 
will, therefore, 01wrnfo in tlw manner of a 
bn;,;;,;er to adrnncP the wi1w1·s stPp by step 
ornr the contacts nntil the non-grounded 

45 ('Ontart of an i<1le trnnk line is rrnched bv 
the wiper 2(i, whereupon the !'Play 66 de­
energi;,;es. The relay (if\, 11pon <1ei.>nergizing, 
whethe1· after one or Sl'H'rnl operations of 
the rot:in· magnet, pel'1iiammtly breaks the 

50 circuit of the magnet 2H and clm:es the cir­
cuit of thP switching relav fi8. The circuit 
through sai<l n•ln,v irn i•xt;;nds from gronnd 
0" throu1.d1 the springs fJ2, 60 and 59, 61 and 
G2, CT-1- and fi:\ nrnl the rela.y 58 to battery 

55 n. The rda,v 58, npon energizing, discon­
nrcts the line rebv 30 from the line and 
externls the line eo'nnection over the heavy 
<·ornlu!'tors through thewipers 25 and 27 to 
the second selector Ii', 

60 The relay 71, which is normally bridged 
across the trunk lines 82 nnd 83, is ener• 
gized as .long as the trunk line is not in 
1Ise. The circuit over which this relay is 
normally energized extends from ground G5 

65 :tt the selector F (Fig. 3) through the lower 

winding of the relay 72, springs 73 and. 74 
of the relay 75, conductor 83, relay 71, 
springs 77 and 7G, conductor 82, springs 81 
and 84 and the upper winding of the relay 
72 to battery B'. The resistance o:f the relay 
71 is sufficiently high to prevent the line 
relay 72 of the selector F from becoming­
operatively energized. The relay 71, how­
ever, does become operatively energized over 
this circuit and serves to hold the springs 'W 
and 78 ont of engagement, whei:·eby thto 
gnnrding ground is kept from the release 
trunk 80. If one of the trunk lines 82 or 
F::l shonld become open for any reason, the , 
relny 71 dt>energizes and thereby places a 
gunrc1ing potential on the priYate bank con­
tact of the called trunk in the banks of all 
the first sl:'leetors that have access to said 
trnnk, which prncnts any of said first se­
k('tors from selecting the trunk which is ont: 
of si:-1Tiee. The relay Sn, the windings of 
1Yhid1 are in series 1yith the line relay 72 
of the selector F when the lines are extended 
to the sl'll•c-tor F by the 01wrntion of the 
Sl'lectnr E, deserihed ahon.\ becomes ener-
gi ;,,ecL as wr-11 as the line rel:iy 72. This 0ir­
!'11it through the t.wo relays extenr1s :from 
p:romH1 0·' (Fig. 3) oYer 1:hr; circuit above 
t-1·ncrcl to the cm1<ludo1· 8:J, thence through 
the lmn•r wincling of the relay Sfi, wipei: ~7, 
thc•m·e over the hcnYy conductors to and 
tlfro11gh the snhstati<;n A, back over the 
lwa,·y emHlndors, wipet· 2,\ npper winding 
of the rP1nv S,°\, tlw11ee over the circuit traced 
aborn thn;nµ:h the nppel' ,rindit1g- of the re­
lay 72 to battery TI'. The relay 85 (Fig. 2) 
nrnl the relay 72 (Fig. 8) both operative1y 
e1wrgi,m oYer the circnit jnst traced; The 
rp]ay S:i. upon energi;,;ing, closes a. circ1fri; 
through the slow relay 86. The relay 86, 
1Ipon enpt·gi;,;ing, opens the circnit of the rec 
la,v 71 at tlw springs 7G and 77 and closes 
a holding gr01m11 for t.h.e relay 58 of the se­
lector E and the winding 12 of the line 
s,ritch C. This holding ground for the se- 1 
le<'tor T<J ext{•mls from ground G0 through 
the springs 87 arnl 88, contlnewr 80, wiper 
:!G, springs 6--!: nml H5 of the relay 66, thence 
throngh the relay GS to battery B. The 
holding ground for the winding 12 extends I 
from gronnd G" owr the circll'it jnst traced 
to the point 8D, thenee through _the normal 
springs (\2 and (il, interrnptrr springs 59 
nnd fiO, sprinp:8 21 and 17 and the winding· 
12 to hattery R The apparatus is now in 
rearliness for the operation of the rlial at 
the ca l1in1,r snbstation for the second digit 2. 

The operation of the calling device for 
the second digit 2 opens the circuit of the 
relay~ 85 and 72 twice. The slow relay 86 
<loes· not del.inergize dnring the momentary 
inte:rrJ1ptions of its circuit hy t.he rela,y 85, 
tlll'rehy preYmting the first selector E and 
the switch C from releasing. • The opera­
tions of the selector F that are brought 
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about by the line relay 72 when the calling 43 with their third-position contact points, 

device is operated for the second digit 2 and by the deenergization of the relay 101 

are similar in all respects to the operations the line connection is completed with the 

of the first selector E when the dial was op- called substation, as shown by the heavy 

5 erated for the first digit 2. The selector, on conductors. The relay 101 controls contacts 
70 

being thus operated, extends the line to the in the line circuit and is made slow 

connector H. The line relay 47 of the con- acting so as to prevent the completion of 

nector • thereupon becomes energized .and the line connection• until after the cut-off 

closes the circuit of the relay 90. The cir- winding 108a of the switch C' has had time 

l0 cuit of the relay 47 extends from ground to operate its armature 109 to.disconnect the 75 

G11 through the resistance 102, springs 104 line relay 200 from the line. The circuit of 

and 105, lower winding of the relay 47, the winding 108a is closed by the engage­

thence over the heavy·conductors 83 to and ment of the side switch wiper 44 of the con­

through the substation A, back over the nector H with its third-position contact 

15 heavy conductor 82, through the upper point, said circuit extending from ground 80 

winding of the relay 47, springs 106 and 108 G12 through the side switch wiper 44, pri­

and the resistance 10i1 to battery B'. The vate wiper 37, conductor 111 and the wind­

relay 90, upon energhing, provides a hold- ing 108a to battery B'. The connection of 

ing circuit for the relay 75 of Lhe selector ground G12 with the connector private bank 

20 switch F. This circuit extends from ground contact of the. called line prevents tlie called 85 

G8 at the connector switch through the line from being seized by some other con­

springs 91, conductor 92, wiper 93, springs nector switch. By the engagement of the 

94 and 95.and the relay 75 to battery B'. side switch wiper 42 with its third~position 

When the substation calling device is op- contact point, the circuit of the ringing • 

25 erated for the third digit 2, the circuit of the relay Ml is closed. This circuit extends from 90 

line relay 47 is broken twice. Since the ground G13 through the. interrupter 113, 

relay 90 is slow acting it does not deenergize relay 49, springs 115 and 114, side switch 

during the momentary interruptions of its wiper 42 to battery B'. The ringing rel(ty, 

circuit py the relay 47, so that each time the upon energizing, disconnects the calling line 

so latter relay is deenergized, a circuit is closed .from the called line and bridges the ringing 95 

extending :from ground G9 through the current generator 116 across the called line 

springs 96 and 97, springs 99 and 98, relay to signal the called subscriber. The ringing 

100, vertical magnet 39 and the side switch relay is energized only intermittently. 

wiper 42 to battery B'. The vertical magnet through the medium of the interrupter 113. 

35 39 receives two impulses over this circuit • Upon the response of the called subscriber lOCJ 

and operates to raise the switch wipers 36, his line is provided with talking current 

37 and 38 to a position opposite the second through the windings· of the back-bridge 

level ·of bank contacts. The relay 100, which rela-y 48, whlch relay, upon energizing, 

was included in series with the vertical mag- closes the circuit of the ringing cut-off relay 

40 net, remains in its energized position during 121. said circuit extending from ground Ga 105 

the entire time that impulses are being sent through the ·springs 117 and 118, .119 and 

through it and operates to close the circuit 120, relay 121 and the· side switch wiper 42 

of the relay 101 and private magnet 45; to battery B'. The relay 121, upon energiz­

After the last impulse is delivered, the relay ing, interrupts the circuit of the •ringing 

45 100 opens the circuit of the private magnet relay 49 at the springs 114 and 115 and 110 

45, which, upon deenergizing, permits the closes a locking circuit for itself through its 

side switch to advance from first to second own springs independent of the springs 119 / 

position. The movement of the side switch and 120 of the hack-bridge relay 48. A fur­

wiper 42 from first to secon.d position trans- ther· result of the energization of the back-

50 fers the battery connection from the vertical bridge relay .48 upon the response of the 115 

. magnet 39 • to the rotary magnet 40. The called subscriber is the transposition of th~ 

calling subscriber now operates his calling battery connections of the windin1,s of the 

device for the last digit 0, in response to line relay 47 with regard to the battery B'; 

which the connector line relay operates to whereby the direction of the current in the 

55 transmit ten impulses through the rotary calling line is· reversed. ,120 

magnet 40 in series with the relay lOOwhere- It will be seen that the circuit previously • 

by the shaft wipers are rotated onto the. con- traced :for the line relay 47 included in 

tacts of the desired line. The relay 100 op- serie~ with said· relay the two non-induc­

erates in response to. this digit in the same, tive resistances 102 and 103. The transpos-

60 manner a~ for the previous digit to cause the 1.ng of the battery connections of th~ela-y -125 

private magnet 45 to advance the side switch 47 by the operation of the relay 48 serves ' 

one more position-that is, from second to to d'.is~ofmect the resistances 102 . and 103 

third position-after the last impulse for, ,and to supply_ battery to the r~lay ~7 

the digit has been transmitted. Ry the en-_ .,.througl! the coils 201 and 202, these coils 

615 gagement of the side switch wipers 41~~n~ ·J.:,ing of very ~li impeqa:p.c~ bµt of low. ll}Q 
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resistance and are bridged by a high ca­
pacity condenser 203. The object of the re­
sistances 102 and 103 is to prevent the com­
plete short-circuiting of· the battery con-

5 nections, since the springs 105 and 106 en­
gage the springs 204 and 107, respectively, 
before they break from the springs 104 and 
108 when the relay. 48 operates. In the 
drawings M. B. B. indicates this. The coils 

10 201 and 202 are common to a group of con-
. nectors and are only included in the talking 
circuit after the called subscriber has 
answered. These coils 201 and 202 are for 
the purpose of eliminating from the talk-

15 ing circuit all battery noises due to oper­
ating impulses, etc., which are more or less 
common in automatic exchanges .. 

After the conversation is completed, the 
connection is released by the hanging up 

20 of the receiver at the calling substation in 
the following manner: 1Vhen the receivel" 
at the substation A is restored to the switch 
hook, the separation of the hook switch 
springs destroys the energizing circuit of the 

25 connector line relay 47 (Fig. 3) and the re­
lay 85 (Fig. 2). The relay 47 is thereupon 
deenergized and opens the circuit of the 
relay 90. The relay 90, upon delinergizing, 
opens the holding circuit of the refo;y 75 of 

30 the selector' F and also closes the circuit of 
the connector release magnet 4G. This lat­
ter circuit extends from ground (P through 
the springs 96 and 97, springs 99 and 221, 
123 and 122 and the release magnet 46 to 

35 battery B'. The magnet, upon energizing, 
restores the switch shaft and side switch 
wipers to normal position and its own cir­
cuit is broken nt the springs 122 and 123 
when tlw shaft reaches its lowest position. 

40 The dei5ncrgization of the relay 75 of the 
selector F doses a circuit throngh the re­
lease magnet 124. This eircnit extends from 
ground om through the springs 128, springs 
129 and 130, 12i> and 126, noruwl springs 

45 127 awl the magnet 124 to battery B'. The 
selector F releases, breaking the circuit of 
its own release magnet when the shaft 
reaches its lowe;;t position. The clefo1ergiz1t­
tion of the relay 8/5 (Fig. 2) breaks the cir-

50 cnit of the slow aeting reby 8G, which in 
turn <lei•nergiz8s rmd closes the circ-uit of 
the relay 71 and n1so disconnects the hold­
ing grotind from the ih·st selector switeh }<:; 
anc1 from the cutoff windillg 12 of the line 

55 switch C. The firnt seledor E relPases in 
the same manner as clescriiw<l for the se­
lectot· F. The winding 12 of the liiw switch 
C, upon becoming clei;nergi;1,ed, allows the 
plunger arm 9 to return to nmnml position. 

60 It now lrnvinp: bPen cxplaine(l how omi·sub·­
scriber estal,Jishes connec·tioii. and releases 
the Slime, it will be explained how a connec­
tic,n iR prevented from being made ·with a 
bnsy line and how the calling subscriber re-. 

ceives a busy signal when calling a busy 65 
number. 

If the number called is busy there will 
be a guarding potential upon the comiector 
private bank contact, just as explained in 
connection with the line switch C. The 70 
connector private wiper, upon engaging this 
guarding contact and before the sicic switch 
wipers have passed to third position, com­
pletes an energizing cireuit through the 
busy relay 131. This circuit extends from 75 
the ground at the private wiper through the 
side switeh wiper 44, springs 132 and 133, 
relay 131, springs 134 and 135, private mag-
net 45 and the relay 101 to bn.ttery B'. The 
private magnet energizes, and maintains the so 
side switch wipers in second position. The 
relay 101 energizes tWd serves to keep the 
line open to the called snbscriber. · The re-
lay 131 energizes and opens the circuit of 
the rotary magnet at the springs 13G and 85 
137 and. also forms a locking .circuit for 
itself by disconnecting the spring 133 from 
the spring 132 and bringing it into engn,ge­
ment with the springs l38. The engage­
ment of the springs 140 and 141 serves to DO 
close a circuit for the busy tone from the 
busy machine O through said springs and 
throngh the second-position contact point 
of the side switrh wiper 43 over the con­
ductor 83, throngh the calling telephone and 95 
back to the busy maehine Q. The calling 
snb1ocl'iber, upon receiving the busy signal, 
hangs the receiver upon the hook, thereby 
releasing the connection in the manner above 
describe<l. 100 

It will thus be seen that I ha1'e devised 
a' very efficient form of telephone 8ystem in 
which practically all noises due to the vari­
ation in potential of the battery are elimi­
nated. Furthermore, this is accomplishe<l 105 
without in any way reducing .the current 
passing through the line relays, so that the 
operating· impulses for the switches are not 
affected. Fmthermore, it will be seen th11t 
in thi8 system the triuiking efficiency is ii~- llO 
creased, as it is impossible for the switches 
to becpme tied np owi1ig to any trunk be.ing 
open. 

Although I have explained the oper11tion 
of the relay 71 in connection with an open 115 
trunk, yet it will be seen that this relay can 
be made. to operate as a result of a reduc-
tion of energizing current over the trunk. 
For exmnple, it can be so adjusted that it 
will indicate when the trunk goes short; that 120 
is, if the trunk conductors 82 and 83 are 
short circuited the current through the relay 
71 will of course, be greatly redueed, or in 
,:.oine instar ces, nlthough shunted out, whicl:i 
would, of course, eause.the relay 71 to oper- 125 
ate as previously dvscribed. It will also be , 
seen that the relay 71 may also be made to 
opernte by a ground op. the trunk conductor 
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82. The grounding of this conductor {<.rill, of 

course, likewise operate to shunt the relay 71. 

While I have illustrated my invention in 

connection with one particular type of auto-

• 5 matic system, it will, of course, be under­

stood that it is capable of us~ with. many 

other forms of systems, and is equally as 

well adapted for use in connection with 

semi-autom,atic systems-that is,. systems in 

10 which a. manual link circuit is employed in 

combination ,vith automatic means for es­

tablishing a connection between two sub­

scribers' lines. 
Various other modifications and changes 

15 will readily suggest themselves to those 

skilled in the art and come within the 'con­

templated scope of my invention. 

What I claim as my invention is:-

1. In a telephone .system, a plurality of • 

20 subscribers' lines, means including an auto­

matic connector switch for establishing a 

talking circuit between two of said lines, a 

common. battery for supplying talking cur­

rent, a line relay normally included in series 

• 25 with said battery in a bridge across said 

talking circuit,, and means :for including an 

impedance in ~ries with said line relay 

when said talking circuit is established. 

2: In a telephone system, a plurality • of 

30 subscribers' lines, means including an ·1iuto­

matic connector switch for establishing con­

nection between two of said lines; a common 

battery for supplying talking current, a line 

relay connected with said battery and in-

35 eluded in a bridge across said talking cir­

cuit, and means for connecting an imped­

ance in series with said line relay when said 

. talking circuit is established. • • 

3. In a telephone system, a plurality of sub­

'40 scribers' lines, means including an automatic 

connector :for establishing a talking circuit 

between two of said lines, a common battery 

• for supplying talking current, a line relay 

bri<lged across said talking circuit anll con-

~5 nected with said battery, a non-inductive re­

sistance normally included in said bridge, an 

inductive resistance, and means for cutting 

out said non-inductive resistance and includ­

ing said inductive resistance in said bridge 

50 when said talking circuit is established. 

4. ln a telephone system, a plurality of 

subscribers' lines, means for e1>tablishing a 

talking circuit between two 9£ said lines, 

a common battery for supplying talking 

55 current, ·said. battery normally .connected 

through a low impedance path with the con­

ductors of said talking circuit, and means 

for increasing the impedance in said path 

when said talking circuit is established. 

60 5. In a telephone systemi- a plurality of 

subscribers' lines, means for establis'1ing a 

talking circuit between two of said lines, a 

common battery for supplying talking 

current, said battery normally connected 

through a low impedance path with the ·con~ 66 

ductors of said talking circuit,, and means 

for a~tom~tically increasing the impedance 

m said bridge, . •· , . . .. '.,/'.: 

6. I~ a tel~phone syst~m, ·.~ _plurality,:"'o:f 

. subscribers' Imes, means mcludmg an autos 70 

mat.ic oonnector switch for establishing a 

talking circuit between two o.f. said lines, a .... 

common _battery for supplying talking _c~i~. )._ 

rent, a lme relay normally- connected Wlth,;; 

th~ conductors of said talking.circuit arid t6 :l~ 
said battery, a second relay, means for ener~ · ·v,· 
gizing said second relay· upon th,e response . 

of the caUed subscriber, an impedance coil' 

an_d means controlled by the energizatic:>1f·(>f J. 
. said second. relay for· including said· im.;: im. 
~edance coil in series with said battery andi{ •· • 

hne relay. •• 

7. I~ a tel~phone. system, a. plurality· of/.:. 
sub~cribers' Imes, m~ans including an. au~'-./'. 

ma tic connectoi: switch for establishing· a· 86. 

talking circuit between two of said. lines, a .' • 

common battery for i;;upplying talking cur,)< 

rei:it, a line relay normally bridged across: ·: 

the conductors of said talking circuit in .• : 

series with said battery, an impedance coil, ·oQ'. 
and means controlled upon the response of • 

the called subscriber £or including said im~ 

pedance coil in sel'ies with said line . relay · 

and battery. • ." .. ,,, 

8. 1!1 • a tel_ephorie syst~m, . a _plurality ol $5 
sub~cribers' Imes, means mcludmg an aJtto~ 

matic connector switch for establishing a, 

talitiv.g circuit between two of said lines, a·,., 
co1nm.on battery for supplying talking cur~.:· : , 

rent, a line relay normally bridged actos~fiff<1 

the conductors of said talking circuit in se-

ries with said. b_attery; an impedance coij, a; 
second relay bridged across the , conductors:;.'· 

of said talking. circuit, means controlfocf r,. 
upon the response of the called subscriber 106 

£or energizing said second relay, and m."ifos 

controlled by said second relay :for includ-

ing said impedance coil in series with sajq: '. 

line relay. ., • ., • 

9. In a telephone system, a plurality o:f 110. 

subscribers' lines, -means inchiding an auto•· . :· • · 

matic switch for establishing a talking cir~ . 

cuit between two of said lines, a:~ common . • 

battery for supplying talking current, said .. • ·• 

battery normally connected . through· a fow 115 

impedance path with the conductors. of said ••. . 

~alking circ~1it, a!ld means for inc~easing_~lie. 

impedance m said path when said talking. 

circuit is established; . . • .•· . 

10. Iri a telephone system, a plurality ot i.29 
subscribers' lines, means including an· autt},': ·. '. ' . 

m~tic switch for establi~hin_g a talking cl~'', 

cmt between two ,of said lmes, a·· eo:mmon 

battery for snpplying talking current,. saitl 
battery nQrmally connected through • a lowt 2r 

impedanci' path ,vith the conductors of said, 

~alking_ circuit,_ an~,.n._ieans_ :for !luto~atically': 

mcreasmg t~e 1mp,edance m said br1dJ6: 
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11. In a telephone system, a talking cir­
cuit, a common battery oridged across said 
circuit, and means for including an incluc­
frrn resistance in said bridge on each side of 

, said battery, and a condenser shunted across 
said resisb~r~ces. 

12. In a telepl10ne system, a plurality of 
subscribers' lines, means including an auto­
matic connector switch for establishing con~ 
nection between two of sai<l lines. a common 
battery for supplying talking , current, a 
line relay normally connected with said bat­
tery included in a lJriclge across said talk­
ing circuit, nwans for ineluding a pair of 
impedance coils in sai,) bridge in series with 
said line relay, and a eonclenser in shunt of 
said impedance coils. 

13. In a telephone system, a plurality of 
subscribers' lines, means including an auto­
matic conr1eC'tor switch. for establishing a 
talking circuit bet,Yeen tmJ of said lines, a 
common. battery bridged across said talking 
circuit, a line relay inclmled in said bridge, 
a second relay, means for energizing said 
second relay upon the response of the 
called subscriber, a pair of impedance coils, 
means controlled by the energization of said 
second relay for including said impedance 
coils in said bridge, and a condenser in 
shunt of said impedance coils. 
. H. In a telephone system, a plurality of 

subscribers' lines, means including an auto­
matic connector switch for establishing a 
talking circuit bebYeen two of said lines, a 

, common battery bridged across said talking 
circuit, a line relay normally included in 
said bridge in series with a non-indnctiYe 
resistance, an impedance coil, and means for 
automatically cutting out said non-imluc­
tiYe resistance and inclnlling said impedance 
coil in .said bridge. 

15. In a telephone system, u plurality of 
subscribers' lines, means including an auto­
matic connector switch for establishing a 
talking circuit between two of said line;, a 
common battery bridged across said talking 
circuit, a line relay normally included in 
said bridge in series with a non-inductive 
resistance, a second relay, means .for ener-

gizing said second relay upon the response 50 
of the called subscriber, an impedance coil, 
and meam; controlled by the energization of 
said second relay for· cutting out said non­
inductive resistance and including said im-
pedance coil in said bridge. 55 

Hl. In a telephone system, a plurality of 
·snbscribers' lines, means for establishing 
connection between two of said lines, said 
means including a trunk line having a pair 
of line contncts and a private contact, and 60 
means for placing a guarding potential on 
said priYate contact when one of the con­
ductors of said trunk is open, to thereby 
preYent said trunk being seized. 

17. In a telephone system, a plurality of 65 
trunk lines and an automatic switch for 
seizing any one of said trunk lines, means 
for propelling said switch to an idle trunk 
line, means for stopping the switch on said 
idle trunk line, and means for rendering 70 
said stopping n1eans inoperative for stop­
ping the switch if a conductor of said trunk 
line is open. 

18. In a telephone system, a plurality of 
trunk lines and an automatic switch for 75 
seizing any one of said trunk lines, means 
for propelling said switch to an idle trunk 
line, means for stopping the switch on said 
idle trunk line, and ,a relay for rendering 
said stopping means inoperative for stop- so 
ping the switch if a conductor of the idle 

• trnnk is open. 
19. In a telephone system, a plurality of 

trunk lines and an anfomatic switch for seiz-
ing any one of said trunk lines, means for 85 
propelling said switch to an idle trunk line, 
means· for stopping the switch on said idle 
trunk line, and a relay for placing a guard-
ing potential on said trunk line if a con­
ductor of the same is open for rendering 90 
said stopping means inoperative for stop-
ping the switch. ' 

Signed by me at Chicago, Cook county, 
Illinois, this 5th day of August, 1913. 

TALBOT G. MARTIN. 
Witnesses: 

ALBEHT ANDERSEN' 
G. YANOCHOWSIU. 
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