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UNITED STATES PATENT OFFICE.

. ALFRED H. DYSON, OF CHICAGO, ILLINOIS, ASSIGNOR TO KELLOGG SWITCHBOARD AND

SUPPLY COMPANY, OF CHICAGO, TLLINOIS, A CORPORATION OF ILLINOIS.

OPERATOR'S CALLING DEVICE,

1,193,664, -

To all whom it may concern ' :
Be it known that I, Avrrep H. Dysox, a
citizen of the United States'of America, re-
siding in Chicago, -county of Cook, and
State of Illinois, have invented cortain -new
and useful Improvements in .Operators’

Calling Devices, of which the following isa -

, - speeification. :

10

15

My invention has to do with calling de-

vices for directively: controlling- automatic

switches and more particularly to operators’

impilsetransmitters adapted for use in con-
nection with semi-automatic telephone sys-
tems in- which automatic switches are con-

trolled by opérators for connecting calling

and called telephone lines, and is particu-

larly applicable to two-wire or metallic line.

“gystems 1 which the automatic switches are

20

25

“divectively comtrelled without the use of a
ground vonnection at the calling device, al-:
though by slight variations of the impulse-
springs, it may be used for grounded systems. .
" © My invention relates to the key controlled -

type of calling devices in which the usual

finger hold dial or lever is not used but in".

which, a single button or key is actuated. for
each series of impulses, the number of keys

* or . buttons. actuated  depending unpon - the

30

P thIl - .

number of seriés of impulses in the set, the
ohject being to provide such a device which
is nforeé simple of construction.and of opera-

Many features will be

.. skilled in the art and which will be more

35

.40

45

59

55

“readily followed. -

particularly
claims. . S .
In the accompanying .drawings  which

pointed out in the ‘appended

form part of my application,: Figure 1,
which mcludes Parts 1 and 2, illustrates dia--

grammatically a semi-automatic telephone
system. Fig. 1 illustrates the off-normal
spring arrangement of line switch C. ' Fig,

2 illustrates one embodirment of .my inven-
tion. Tig. 2* shows arrangement of impulse’
keys before an operator. Fig. 3 is a modifi-

cation of the structure 1lustrated in Fig. 2,

and Fig. 4 is another modification of Fig, 2.

"Referring now more patticularly to Fig.
1, by placing Part 2 thereof to the right of
Part 1, the operation of the system may be

- The system as ilustrated in Fig. 1 is
adapted for use as a thousand-line system
and T show s calling  sub-station A and
called sub-station B,:whose line conductors

. the calling and called lines.

apparent: to those

~which is shown in.k

Specification of Letters Patent. . Patented Eeb. 29,1916. :
Application filed February 23, 1911, Serial No, 610,420, '

10 and ll»ter.minate'kat the central exchange -
in a line switch C which is adapted upon

initiation of a call from its sub-station to
automatically select an idle first selector D,
thus lighting a signal lamp L before an op-

“erator ,who by means. of a-calling device,

such as shown in Figs. 2, 3 and 4, operates a
first selector D.and connector E to connect

The sub-station circuit arrangement may
be of any. desired form but I illustrate sub-

: staftion A ‘which is a well known simple cir-
_cuit. arrangement.

it 3 Said sub-station A is
connected with line switch C by means of
line conductors 10 -and 11  which terminate

‘at:the contacts of the cut-off relay CO, and

at the multiple terminals 12, 13 and 14 of
connector switches having access to the lines
of sub-station A~ - c

_Each line switch C, besides a cut-off relay
CO; also includes a line relay LR, a motor
magnet MM, release relay R and off normal

30
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springs ON. The wipers 15,16 and 17 -are ..

adapted to codperate with bank contacts 18;
19 and 20 respectively and assuming a basis
of 10 per cent. trunking which is customary

80

in exchanges of this character, there would

be ten such sets of bank contacts 18, 19 and

20 for each line switch C.. The line switch

C is of ordinary rotary switch eonstruction,

85

the wipers 15, 16 and 17, which are meunted -

upon-a single shaft heing adapted to be ro-
tated. by means ‘of motor magnet- MM and
suitable ratchet and “pawl ‘mechanisms, so’
that the said wipers 15, 16 -and 17 step along -
from one cdntact set to the next upon each
énergization ‘and deénergization-of magnet

MM.  In the release of the switch the wipers -

are again advanced by motor magnet MM
until the engaging set of wipers'15, 16 ‘and

+17 have advanced to a point beyond the last
-contact in the bank. The said bark contacts .

90

5

18, 19 and 20 are so disposed that when'a set -

of wiper arms 15, 16 and 17 have stepped.
one”. point bheyond the last contact -in -the
row, the next set of wiper arms are engag-:
ing the -normal- contacts 187,.19" -and 207,

‘The off normal switch ON, -a  detail of
igi-1% is adapted to be

-105
~first off normal step of wipers 15, 16 and 17, -

moved - to its alternate position .upon the

100~

and upon restoration of said wipers to mor- .

mal, the next projection 21 restores off nor--
mal switch ‘ON: to normadl. For each one

~hundred line switches C:there are ten first

116




b2

selectors D, so that each such first .selector
A3, would be multiply conmnected to one hun-
died line switches C, although I have shown
but two such multiple connectigns. ’

Each fivst selecter D has an associated key
switeh switch K and calling signal lamp 1.
located at an opérator’s switchboard so that
upon selection of an idle selector D upon

- anitiation of a call, its signal lamp T will be
10

tighted and the operator throws the said
asscetated key K, thus connecting connmon
conductors 22, 23 to the selected first selec-
tor. :

The listening keys LK are of the ordinary
type, there being one such key LIC for each
key K, so that the operator may connect her
telephone OT with any of the selector
switches D under her control. While I have

illustrated but a single listening key LK it is
© bl w

30

a5

to be understood that there is one such key
for-each calling device key K and.that the
operator’s telephone OT is multiply con-
nected to the said keys LIC in a well known
manner.

The selector and connector switches of
Ilig. 1 are adapted for operation with the
switch of patent to W. Kaisling 975,530 or
any switch of the sane general type. Each
Hrst selector I also includes a primary re-
lay PR which is adupted to transmit the
primary directive  impulses, a secondary
relay SR, which. starts the initial. sec-
ondary operation of the wipers in selecting
an idle trunk, a busy relay BR, which con-

trols the selection -of an 1dle trunk, a - pri- .

mary magnet PM which controls the pri-
mary movement of wipers 24, 25 and 26
and a secondary magnet SM which controls

. the secondary movement of the said wipers

40

43
<

64

65

24, 25 and 26, a main velease relay MRR,
which controls the release of several of the
switches, a release relay RR, a release mag-
net RM, which releases the wipers 24, 23, 26,
a primary off normal switch PON, which is
moved to its alternate position upon the

firsg primary step of the wipers and a see-

ondary off normal switeh SON, which is
adapted to move to its alternate ‘position
apon -the first secondary step of Wwipers 24,
2hand 26, Fach seleetor switeh D mcludes
one hundred sets of bank contacts 27, 28, 29
arvanged In ten groups of ten contact sets
each. - Wipers 24, 25, 26 which codperate
with, said bunk contacts 27, 28.and 29 re-
spectively, ave adapted to be moved in a
primary direction to select a group of con-
tacts depending upon the number of im-
pulses transmitted from relay PR and are
adapted then to be moved in a secondary di-
rection to select a set of contacts 27, 28 and
29 of the selected group. Upon tlie release
of the switth D, wipers 24, 25 and 26 are
fiest restored from their secondary move-
ment thereby restoring switch SON and are
thereafter vestored from their primary

1,178,564

movement, thereby restoring switch PON.
Assuming a basis of ten per cent. trunking,
as previously stated, there would be one hun-
dred such fivst selectors D, divided into ten
groups, there being ten selectors for each
group of one hundred lines, and accordingly
there would be one hundred connector
switches I divided into ten groups of ten
switches for each one hundred lines.

The connector switches I are of the same
general type as first selectors D and the mag-
nets and mechanism of connectors I8, which
have functions corresponding to similar
magnets and mechanism of first selector D,
have the same reference eharacters but with
the suflix “7”  Ilach connector switch
also includes a test velay TR for testing
the idle or busy condition of a called line,
an interrupter or flip flop relay FI, for in-
termittently connecting ringing current to
the terminals of the called line, the ringing

_control relay RC which is adaptéd upon re-

sponse of a called subscriber to disconnect
the ringing current, a discharge relay DR
which momentarily short circuits the called
line after each application of ringing cur-
rent, a cirenit closing relay CC, and several
other relays whose functions will be more
particularly pointed out in the deseription
of the operation of the system. Each con-
nector switch includes one hundred sets of
bank contacts 30, 31 and 32 divided into ten
groups of ten contact sets each and the
wipers 33, 84 and 35 are adapted to co-
operate with the said bank contacts.

Line switeh C’ is similar to that of line
switch C, the corresponding parts having
corresponding reference characters with the
sufix “’ ” added in switch /(.

Fig. 2—Calling device I of Fig. 2 which
is adapted to be connected with selector D
by means of conductors 22 and’23, is pref-
erably arranged connmon to a group of such
switches 1), preferably ten in number, al-
though this grouping may be arranged to
suit existing conditions, or a device may be
arranged individual to each selector. ~As-
suming there would be one calling device
for each ten switches D, there would be ten
keys K, K’, ete., and their corresponding
signal anps I, I/, ete., arranged before an
operator. Tor cach calling device I" there
would be preferably arranged three rows
of impulse buttons as illustrated in Fig, 22,
cach row representing the digits from 1 to
10 and each button being adapted to control
the transmitting of impulses corresponding
to its number, as for Instance number five

in any row when netunted would canse the

calling deviee to. transmit  five impulses.
The "left: row would include ten sets of
springs .. b, ¢, d, ete., the middle row
would ‘include ten sets of springs e, £,
¢y hy ete, and  the right row would in-
clude ten sets of springs %, m, n, o, ete.
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Each contact spring a, &, etc. is arranged to
be locked in iis actuated ‘position, thus
maintaining the connection with its codp-
erating contact closed until released fromn
its Jocked position. - The key contact springs
p'and 8 are common to the left or hundreds

“row.of springs g, , etc., and are adapted to

“~be moved and locked in their alternate posi-
tion upon actuation of any of the associated

10

springs @, b, ete. Key contact springs ¢ and

¢ are similarly- commeon to the middle or
* tens row of contacts ¢, £, etc., while key con-
~tact springs » and % are common to the right

20

b

-1}

35

~or. units row of springs %, m, etc. Thus

assuming the operator actuates key springs
@, springs p and s would also be actuated
‘and the three sets of springs a, p and s would

be locked in their alternate position. The

said springs a, p, ‘and s are adapted to be
restored by the magnet MR, the said mag-
.net being so arranged that the said springs

are restored by the de€nergization thereof.

tact. The next step of magnet M- advances
“impulse wheel 89 so that springs IS again

“contacts aa, bd, etc., are so disposed that it

close their contacts. ThLen upon further op-
eration it will be seen that one step of mag-
net M opens contact springs IS and the
next step again closes them, although on
the initial operation of the device the said
springs IS ‘do not have theii contacts opened
until ‘the second step of magnet M. The .

requires two steps -of magnet MM to ad--
vance wipers 36 from engagement with one

70

75

contact into engagement with the next, and .

wiper 36 is so adjusted that it requires ".wo

steps of magnet M to. advance it into en-
gagement with the first contact 7j. The com-
mon ring 40 1s engaged by wiper 36 and

‘is ‘connected to impulse controlling relay:

"IC by means of conductor 41, thus wiper

‘

!

The tens row of springs and the units row

are controlled in a similar manner by mag-"

‘nets MR’ and MR? respectively.  Key re-"

lease. magnet KM is adapted, upon opera-
tion to release ‘the keys K, K’ etc., which
are ‘common to: calling device F, the said ¢
‘ " erably by grounding the same, and thede- -

magnet KM being preferably adapted to

release the keys upon its deénergization.”
While there. would. be ten such keys K,
K’, ete., for.calling device F, the said keys .

would be disposed before the operator with
the impulse keys @, 0, etc., and while the
said keys K are initially thrown by the op-

erator,sthey are restored by the operation

" of ‘magnet KM 'which is preferably. ar-
_ranged common to the ten keys K; ete. Al-

40

thoughsthe lamps L and I/ are shown.in
Fig#15Part -1, it is to be understood that
d be arranged before the :epera-
s8uch a manner ‘that upon the light-

1ng ‘of any of the said lamps; the operator

45

60

- Motor magnet M with its.armature and se-
~ tuating ~pawl, 1s adapted upon each oper-
.ation of said magnet M to advance ratchet

5

wonld..know which ‘corresponding key K

36.is adapted to connect relay IC to any

890

85

one of the contacts ae, 0, etc. . The contacts ©

aa, bb, ete., and relay IC jointly control
the number of -impulses ‘transmitted by
springs IS, by means of contacts 42, which
are normally in shiint of contact springs IS.
In the operation of the calling device F if
it is desired,to transmit a single impulse,
the potential of contact aa is varied, pref-

90

fore when -magnet- M- is operated, thereby 95

opening and-closing impulse springs IS,

“these springs.-have no effect upon: the me-

tallic circuit of conductors 22 and 23 until
relay IC is energized upon wiper 36 reach-
ing a grounded contact, thereby removing
the shunt from impulse springs IS. .

Wiper 35 is adapted to be moved upon

~the ‘second step ‘of magnet M, into.engage-

to actuate thus connecting her calling de: .
“wice Fiwith the proper first selector D.

"' The rotating meehanism of calling’ de-

vice T includes wipers 35 and 36, which are.

mounted on shaft 37, the ratchet wheel 38

.and. impulsé~Wheel 39. being also rigidly

secured.to tire-same shaft 87, the said wipers
being suitably insulated-from the said shaft.

... wheel 38 one tooth, while the teeth of ini-
“pulse wheel 89 are so divided that there are

60

“two teeth. of ratchet wheel.38 for each tooth

of impulge wheel 89.. Impulse springs-IS-

rest In engagement with impulse wheel 39 .
xwhich is preferably arranged so that it re-
_gquires two operations of magnet M to step

the outer point of ‘the-first tooth of im-

pulse wheel 39 into engagement with im-

pulse spx;-ingg_ll% 0 as to open thelr con-

ment with rings 43 and 44, and moves out

-of engagement with the ring 44 at the same
~time wiper 36 steps oft of contact aa; Con-

tact 45 is adapted to be connected:to the

~grounded ring 43 by means of wiper 35 for -
/the purpose of actnating magnets MR for

the release of the actuated buttons u, e, A,

-etc. In the key-arrangement a, e, %, etc., of

calling device I but four keys of each row

106

105

110

are illustrated, the upper Keys marked with -
the figure 1, being adapted to’transmit a -
~single impulse from calling device’ F, the’

second key from the top marked with the

figure 2, being adapted to transmit two im-

pulses, ‘the third key 8, the fourth key 4,

-ete. upito ten-impulses, There are ten con-

tacts, aa, 0D, ete., illustrated, but only the
first four are connected to keys aa, 0b, cc,
etc., and it will be understood that in using -
ten keys, they would connect to the other
contacts 1 regulai’ order. , -
An -the “device as'illustrated three rows

12¢

of keys are sliown, this arrangement being =

adapted for a thousand line system, the calls
ranging from. 000 to 999, the row at the left
being the hundreds digits, the middle row

being the tens digits and the righthand row

130
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the units digits. Thus, if the operator de-
sires to call the line No. 234, she would first
press key b, then key ¢ and then-key o,
thereby also actuating all of the spring sets

y ¥ 8 &, w. The actuation of the said

ﬁéys closes alternate contacts p, ¢, r, thereby

causing magnet M to step the shaft 37 three
complete revolutions, or one revolution for
each series of impulses to be transmitted.
Although as soon as magnet M starts the ad-
vance or rotation of shaft 387, impulse
springs IS are immediately operated by the
projections on impulse wheel 89, the open-
ing of the springs IS has no effect upon the
metallic circuit including conductors 22 and
23, due to the shunt through contacts 42,
until relay IC is energized, due to wiper 36
engaging contact b5 grounded by the opera-
tion of the impulse key b. ,

Upon the first revolution of shaft 37, im-
pulses are transmitted in number according
to the key actuated, and in this instance
key ‘b having been the one actuated in the
hundreds row, two impulses are transmitted
and shaft 87 continuing in its movement,
magnet MR releases the actunated contact
springs in the hundreds row, thus connect-
ing a ground through normal contact p, to
the actuated key g, thereby grounding con-
tact ce.

Upon the next or second revolution of
shaft 37, a number of impulses are trans-
mitted by springs IS, depending upon the
key in the tens row actuated; in this in-
stance the key ¢ being the one actuated. As
the shaft 37 completes its second revolution
magnet MR’ is operated to restore the ac-
tuated contact springs in the tens row, there-
by removing ground from contact ce, due to
the restoration of key“y, and connecting
ground through normal contact ¢ and con-
tact of kev 0 to contact dd.

Upon the next or third.revolution of shaft

37, the operation of impulse springs IS has .

no effect upon the metallic eireuit including
conductors 22 and 23 until relay IC is ener-
gized responsive to wiper 36 engaging the
grounded contact /d, and as shaft 37 advances
toward normal magnets MR? and KM are op-
erated, thereby restoring the actuated contact

springs in the units row by means of maguet-

MR* and restoring the actuated key K by
mesans ‘of magnet M. All of the contact
springs p, ¢, and # having been restored, the
motor magnet M remains inert, thus allow-
ing shaft 37 to remain at normal until
another set of impulses is to be transmitted.

£ig.°3—The calling device G of Fig. 3 is

controlled by means of its keys a’, 37, ete.,

similar to the device of Ifig. 2. The parts

having similar functions in the two devices
F and G have similar reference characters
but using a different suffix in the ease of
alling device G In calling device G the
rvelease magnets MR? ete., are controlled

1

.

will assume leads to a busy first selector D

1,173,564

through wiper 36" instead of through wiper
35 as was the case in calling device F.
Fig. 4—The calling device H which is a
modification of the calling device T, has the
keys «*, b2, etc., arranged similar to Fig. 2
and are operated in a sifnilar manner to the
keys of calling device F. In the calling de-

-vice F the wipers 35 and 36 make one com-

plete revolution for each digit or series of
mmpulses, thus making three complete revo-
lations for three series, or a complete set of
impulses, while in the calling device H the
wipers 35° and 36° move from one normal
position NP to the succeeding position NP’
for each series of impulses, and for one comni-
plete set of three series of impulses said
wipers 35° and 36° move from one normal
lution passing over the three divisions. The
release magnets MRS, etc., and key magnet
KM, are. controlled over contacts 45’, 45
and 45° from grounded wiper 352, The im-
pulse wheel 89 is also carried by shaft 372,
thus moving along with wipers 35° and 362
and operating impulse springs IS% In eall-
ing devicé H, two operations of magnet M?
are also necessary to step the wipers from
one confact to the next similar to F and G,
the projections on impulse wheel 392 also re-
quiring two actuations of magnet M= to oper-
ate springs IS? a single time. Parts of call-
ing device H having functions similar to
parts of calling device I have similar refer-
ence characters but with a different suflix.

* Operation of system including ig, 2.—
Having deseribed in' general the location
and arrangement of apparatus of the sys-
teny embodying my invention I will now de-
scribe the operation thereof. Assuming a
calling subscriber at sub-station A desires
to connect with sub-station B, whose numn-
ber we will assume is 123, the subscriber at
sub-station A removes his receiver from jts
switeh hook, thereby establishing a circuit
forlinerelay LR traced from ground at nor-
mal contact 50, line conductor 11, upper
switch hook contact, through transmitter
of sub-station A, returning over line con-

‘ductor 10, normal contaet 51, normal con-
winding of relay LR to" battery,

tact 52,

energizing said relay LR ‘and closing a cir-
cuit for motor magnet MM  from ground
through alternate contact 53; the winding

of magnet MM to alternating current gen-.
erator.

Motor magnet MM is: thereupon
energized stepping wipers 15, 16 and .17
into engagement with the first set of con-
tacts 18, 19 and 20 respectively, which we

Therefore there would be a ground or busy

condition upon private contact 18, thus es- !

tablishing & locking circuit for relay IR

75

90

95

100

105

115

120

‘,_
f2=]
=

through contact 54 Upon the first step off v

normal, a circuit for relav R is established
from ground at normal econtact 50, line
conductors 11 and 10, normal contact 51,

is¢



~glternate contact 55 of switech ON which'is

1,178,564

now in its alternate position, and the wind--

_ing of said relay R to battery, energizing

'

10

relay R. Relay LR remaining energized -

over the Jocking  eircuit - just mentioned,

~ magnet MM advances wipers 15, 16 and 17
another step into engagement with the next

set of contacts 18; 19 and 20 which we will-.
assume are the  contacts leading -to- first
selector switeh D which is in an 1dle condi-
tion as illustrated. Said switch being idle
there would be no ground uponits private
contact 18 and relay LR would deénergize,
opening. the circuit for magnet MM and
preventing. any further advance of Wipers

. 15,16 and 17. Also upon deénergization of_

relay LR a circuit for cutoff relay CO is.

established from ground  through alterhate

 contact 56, alternate contact 57, the winding
20

of relay CO to battery at normal contact 58,
energizing relay CO and thereby connecting

" the line of sub-station A to first selector D. .

Although the relay R has its energizing

*eircuit interrupted upon the energization of.

25

5 selector D) as will ‘be described.

45

50

<

60
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relay CO, said relay R being a slow acting
relay, does not retract its armature im- -
mediately ‘but maintains its armature until
a locking circuit is established from first
The relay CO ‘having connected the call-
ing line with the first selector D, a circuit
for primary relay: PR is established from
ground through the left-hand winding of
relay PR, normal contact 59, contact 19,
wiper 16, alternate contact 50, line conduc-
tor 11, sub-station A, line conductor 10,
alternate contact 51; wiper 17, contact 20,
normal contact 60 and the right hand wind--
ing of relay PR to battery, energizing relay-

' PR ‘and’ closing a circuit through main re-

lease relay MRR from ground through al--
ternate contact 61, and the winding of relay
MRR to battery. - Relay. MRR thereupon
energizes, closing . alternate . contact 62,
thereby establishing a locking circuit for
r. v R of line switch C. Sl

_Also, upon energization of relay PR 4

% .

_circuit for'signal lamp L is estf}blishec%-»»
634+
3 .

from ground through normal contact
alternate contact 64, the said lamp L to -
battery, lighting the said lamp and thereby.
notifying the operator that 4 -calling sub- -
seriber has tonnected with the first selegtor:
D associated with key K. T e
The operatdr in response to the said sig-
nal throws listening kev LK, connecting the
operator’s telephone OT with the calling
substation.  The .operator now’ ascertains .
the wants of the calling subscriber and find-
ing that the calling subscriber desires con-
nection with the sub-station B, which we.
will assime is No. 123, thie operator restores
kev' LK .thereby disconnecting the telephone
OT and then throws key K, thereby closing
alternate contacts 59 and 60, removing the

\

is closed responsive to the actuation of said ¢

-upon opepated rotating shaft 37, and upon

‘substation control of ‘relay' PR : and. sub-

stituting a circuit for said relay PR includ-
ing conductors 22, 23 and impulse springs
IS of calling device F. L S
We have assumed that the number of the
calléd substation is 123 and therefore to op-
erate the switches to connect the-two sub-
seribers for conversation a set of three series
of impilses are to be transmitted, the first
series being one impulse, the second two im-
pulses and the third three impulses, and
therefore the operator now ‘actuates keys .
o, f and n, locking the said keys in their -
actuated position and thereby also moving-
springs p, ¢, 7, 8, &, U, to their alternate
position. The actuation of key ¢ connécts
ground to contact aa and although the keys
F-and n have been actuated the contact -
springs p and ¢ being in their alternate po-
sition, the said keys 7 and n do not connect

80

ground to contacts ¢c and b5 until the con- -

tact springs p and g are restored to mormal
in their regular order, as will be‘more fully .
described.” A circuit for motor magnet M

keys, traced from -ground, through each of
the alternate contacts p, ¢, and 7, through

the winding of said magnet M to alternat-

ing current generator. Magmet M is there- .
95
the second step of magnet M, wiper 35 is -

‘moved into engagement with ringsi43, 44

but without any effect upon. the apparatus,
wiper 36 is moved into engagement ‘with con-

tact j7 and the upper spring IS rests on the 100
outer point of the first projection of impulse -

‘wheel 39,but the contact 42 of relay IC being

closed, the opening of the contact IS haszo.
effect “upon relay /PR.“ ‘Motor magnet M~
continues in its-Operation until wiper 36 105
engages contact - aa, ‘closing an energizing -
circuit for relay IC from ground through -
actuated key contact. a, contact aa, wiper 36

ring 40, conductor 41 and the winding of :
relay IC to battery, energizing said relay 110
IC, opening contact 42 and. as the ‘springs
IS are open at this time die to upper spring -
IS resting on'the: tip of projection P, the .

eircuit for relay PR ig interrupted allows: = -

ing the said relay to deénergize, but,_ upon 115
the next step of motor magnet M, contact -~ -
springs IS are closed again thereby closing
an energizing . circuit through relay PR.

Thus it will be seen that the circuit of relay-

PR has beerni interrupted a single time there- 12¢

by transmitting a single impulse as will be -
rmore fully described. Motor magnet M con- "
tinues the advance of shaft 87, until wiper

35 eg%ages “contact 45, closing a circut.

through release magnet MR traced . from 125
grounded ring 43, wiper 35, contact 45, alter- '
nate contact's, winding of release magnet

MR to battery, energizing the said magnet ]
MR which remains energized until wiper 85 .
steps off of contact 45 to its normal position, 130
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thereby allowing magnet MR to deénergize,
restoring key « and contact springs p and s.

From the foregoing description it will be
seen that the operator having pressed key «
in the hundreds row, the magnet M has ro-
tated the shaft 87 one complete revolution
and although the springs 1S were opened
and closed ten times, the circuit of relay PR

‘was interrupted onlv a single time, due to

the fact that relay IC-maintained a shunt
about springs IS until wiper 36 reached con-
tact aa. ‘ . ‘
Referring now to first selector D, relay
PR having been degngsgized and again en-
ergized a single time, upon its said deénergi-
zation a cirenit for magnet PM and second-
ary relay SR was established. from ground
through normal contact 61, alternate con-
tact 65, normal contact 66, to point 67, there
dividing and including the windings of’
magnet PM and secondary relay SR, ener-
gizing both magnet PM and relay SR. Re-
sponsive to energization of relay SR a cir-
cuit for relay BR is established from ground
through alfernate contact 68, winding of
relay BR to battery, which is thereupon en-
ergized, -establishing a locking ecireuit for
itself through alternate contact” 69, normal
contact 70 to ground at alternate contaet 71.
Responsive to the single impulse of current
through magnet PM, wipers 24, 25 and 26
are advanced one step’ to select the first =
group of contacts 27, 28 and 29, and after

the cessation ‘of said impulde, relay SR,

which is a slow relay, deénergizes, closing
a circuit through secondary magnet SM-
from ground to normal contact 68, alternate
contact 72, winding of magnet SM to alter-
nating current generator. Magnet SM there-
upon advances wipers 24, 25 and 26 into
engagement with the first set .of contacts
27, 28 and 29, and assuming these contacts
lead to a busy connector switch E, the first
private contact- 27 will be grounded and a
locking circuit for relay BR will be estab-
lished from the said ground, to wiper 24,
alternate contact 69, thereby maintaining re-
lay BR energized from this new locking cir-
cuit, as switch SON having moved to its
alternate position upon the first secondary
step of the wipers, the initial locking cir-
cuit for relay BRR was opened at normal
contact 70. The relay BR having been
maintained energized, magnet SM advances
wipers 24, 25 and 26 into engagement with
the next set of contacts, and assuming these
contacts also lead to a busy eonnector switch
E, relay DR is maintained energized and
magnet SM continues to advance the wipers
until they connect with a set of contacts
leading to an idle connector switch ¥ which
has an ungrounded private contact 27, thus
interrapting the cireuit for relay BR allow-
ing the said relay to deinergize and inter-
rupt the circuit for magnet SM, thereby pre-

,564

venting . any further advance of wipers 24,
25 and 26, ‘

Upon deénergization of relay BR a cir-
cuit for relay 73 is established from ground
through alternate contact 71 of relay MRR,
alternate contact 70, normal contact 74 and
the winding of relay 73 te battery, energiz-
ing the said relay, closing,contacts 66 and

75 and also closing contact 76 and connect-

ing ground to wiper 24, thus maintaining
the private contacts 27 leading to connector
switch E grounded, and preventing any

other first selector from connecting there-
“with. ‘

Although upon deénergization of relay
PR the circuit through relay MRR is inter-
rupted for a short period; said relay being
a slow relay does not retract its armature.

The lamp L which was lighted at the time
switch D was selected, had its circuit inter-

rupted ypon the first primary step of wip-

ers 24, 95 and 26, due to the opening of
contact 63 of switch PON, and the said sig-
nal is effaced. :
Réferring now to connector switch E,
upon the connection of ground to private
contact 27, relay 77 of switch If is energized,
the circuit being traced from the said
ground through normal contact 78 and the

winding of relay 77 to battery, but this has

no effect at this time. ‘
From the foregoing description it will. he
seen that the wipers of the calling device
have made one revelution, thereby trans-
mitting a single impulse, responsive to which

the first selector D selected an idle con-'

nector switch E in the first group of ten
trunks. As the impulse springs IS close
after leaving projection P, the wiper 36.is
one-half of a step to the right of contact «a
and therefore the mext series of impulses

are not transmitted until after. wiper 36 is.

stepped avound to its .normal’ position.
Thus while the wiper 36 is stepping from
one tooth bevond contact e over the dead
contacts to its normal position, the slow or
secondary relay SR of first selector D has
time to detnergize and allow selector D to
select an idle trunk, before the next series of
impulses is transmitted. This distance from
contact. aa to the normal position of wiper
36 may be varied aceording’to the time re-
fuired for ‘the switches to perform their
function after the last directive impulse has
heen transmitted and befove the calling de-
vice is in position to transmit another series
of impulses.” Tn other-words this space is
simply to allow the selector switch. time to
select an idle trunk before the next set.of
impulses ave to he transmitted.

Returning now to ealling device T, the
shaft 37 having made one complete revolu-
tion as deseribed. magnet M continues to ro-
tate the shaft 87 due to the ground connec-
tion from alternate contuet ¢. it being re-
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membered that_ the operator has actuated

. key f in the tens row, and therefore magnet

M contintes to rotate shaft 87, until wiper:

36- engages contact bb, which is grounded

through key /. At this time the upper.

. spring IS is resting upon the tip of projec-

10

15

tion PP thereby interrupting -the contact

with the fellow spring.. As: the wiper 36

engages contact b a circuit for relay IC is
established from. ground, through normal

contact p, alternate contact f, contact bb,
wiper 86, ring 40, conductor 41 and the

winding of relay IC to battery, energizing
the. said relay which ‘estiblishes a locking

circuit’ for itself through contact 79, ring.

44 and wiper 85 to grounded ring 43. Thus,

the contact 42 of relay IC being opened the
shunt about springs IS is removed and mag-.

- net M continuing to advance or rotate shaft

20

37, the springs IS are again closed and are

. once more operated by projection I, thereby

" interrupting the circuit of relay PR
_‘times through impulse springs I8." As'the
* projection- P leaves impulse springs IS,
allowing them to close after the last inter-
. ruption, wiper 85 moves off of ring 44, thus

‘25

30

interrupting the locking circuit for relay

" IC which denergizes, restoring the said

shunt cireuit about the sdid impulse springs

FS. .Tt will be seen that in this second ro-.
tation of the shaft 37, that the last-inter-

" ruption of springs IS is effected ‘as wiper 36
" leaves the contact ez -and noimore impulses

35

40

. may be transmitted until the wiper 36

reaches iormal and starts-its next revolu-
tion. o o A

Referring now .to the: ‘rela)k PR, its cir-
cuit having been interrupted two times at
impulse springs IS as de,s'crit;

SR’ ‘and magnet PM’ of connector E, from
ground. through- normal contact 61, alternate
contact 65, alternate contact 66; wiper 25,

two

] . described, two im-’
pulses of current are transmitted to relay

o

connecting said : battéry‘ to thestecoh\(Iayf‘ =

magnet SM’.

 Returning now_to the calling device F,
which: has made two revolutions, upon. the

are to be transmitted as it will be remem-

next revolution of shaft 37 three impulses

bered that key n has been actuated in the

inits row, therefore when the point of pro- -

jection PPP interrupts the connection be-

" tween contacts 1S, wiper 36 is in engage-
ment with contact cc, thereby establishing
an energizing circuit for relay IC, traced

from ground through normal contact ¢, key -
‘contact n, contact cc, wiper 86, conductor 41 .

and the winding of relay IC to battery, ener-
gizing the said relay, removing the shunt
.about springs IS and also by means of con-

80

tact 79 establishing a locking circuit through .

ring ‘44, wiper 35 to grounded ring 43 as-

previously described.. Magnet M continues

to rotate’shaft 37 thereby causing two more

interruptions of impulse springs IS by pro-

85

jections PP and P,-and after the last im--
_pulse as wiper 35 leaves ring 48, relay IC is

deénergized. = From this it will be seen that

70

9

upon the last revolution of shaft 37, three .
interruptions of the circuit through relay
PR were effected’and as the shaft continues

to rotate toward norinal and -upon engage-

for release magnet MR? is established from

ment of wiper 35 with-contact 45, a circuit ¢

£

grounded ring 43, wiper 85, contact 45, nor-

mal contact. s, normal contact #, alternate
contact u, then dividing ‘and including the

windings of magnets MR? and KM to bat- 102 -

tery. - As wiper 85 steps out of engagement
with contact 45 and into- its normal posi-
tion, the circuit, through the said magnets
MR? and KM is interrupted and magnet

#and 2 to norxal: - The restoration of con- -~

tact spring r'intefrupts the circuit through
motor magnet M thereby preventing\any -

- MR2 desnergizing, restores key # and springs. 162

" further aetuation thereof, Upon restoration == . -

48,

"~ 50

56
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contact 28, normal contact 80, to point 81,
there dividing and passing through magnet
PM’ to battery and through slow secondary
relay SR’ to battery, energizing the said re-

lay SB’ which maintains 1ts armature in an.

attracted position until the last impulse of
the series has been transmitted.. Responsive
to the two said impnlses of current primary

magnet PM’ advances wipers 33, 84 and 35

to the second Eroup' of contacts,-the said
groupl including the contacts 30, 31 and 32
which' are the terminals-of the called sub-

station B. Aftet the last impulse relay SR’

deénergizes, closing a eircuit for switching
relay SW from ground through alternate
confact BON’ which is now closed, normal
contact 82, winding of relay . SW, normal

contact 83, to battery at-alternate contact

84, energizing rélay SW. which estiblishes a

" "locking circuit for itself through alternate

65

contact 85 and by means of contact*86 dis-:

connecting battery from magnet PM’ and

of magnet KM key. springs K are restored 116 .
thereby disconnecting calling device I from v - ©
firstsitdeor D and againincluding relay PR '
in eirctiip with the line of 'the“calling sub-y

station, and cailing device F is now avail-

able for further use in establishing other.

“eonnections. .
n 3
Reéferring-

A

115

again to 'the. connector B of -

T'ig. 1 ‘the effect of the last three impulses ..
““from primary relay PR will now be de- -~

Ageribed.” Responsive: to the said three im~.
* pulses of current from. ground at normai .-

contact 81 of relay PR, magnet SM’ 'and

secondary relay SR’ are energized, the said

relay SR’; maintaining its armature in an . . -
125

attracted position during the sending of the
said impulses and magnet SM’ stepping
‘wipers ‘33, 34 and 85 in a secondary direc-.

= tion into engagement with contacts 30, 31 -
and 32 which are the terminals of the called .

" substation B. -~ :

o3
>

o




o
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After the last impulse relay SR’ detner-
gizes, and asswming the line of the called
substatidn B is idle there will be no ground
npon private contact 30 and an energizing
cireuit for relay TR and cutoff relay CO’ is
established, traced from ground at normal

, contact 87, alternate contact 88, normal con-

10

20

25

30

tact 89, the upper winding of test relay TR,
wiper 33, contact 30 and the winding of re-
lay CO’ to battery at normal contact 58,
energizing relays TR-and CO’. The ener-
gization of relay €O’ removes the sub-
gtaticn control of line switeh C” and upon
energization of test relay TR, a locking cir-
cuit for itgelf is established chrough contacts
90 and HY to battery at alternate contact
84, from ground at normal eontact 87, alter-
nate contact 88, conductor 91 to contact 90.
This same ground connection is extended to
contact 92 which is now closed, thereby plac-
ing a shunt around the upper. winding of
relay TR, and connecting o direct ground
to wiper 33 and the multiple contacts 30,
thus preventing dny other conuector switch
from establishing connection'with the termi-
nals of the line of substation B. ‘
Also, responsive to energization of relay
TR contacts 90 and 90% are closed, thereby
establishing an energizing circuit for relay
82 which attracts.its armature, thereby in-
terrupting the civeuit through switching

relay SV, due to the opening of normal

o
£%a1

49

45

50

contact 83, and upon the closing of alter-
nate contact 93 of relay TR a circuit for
relay I'F . is
through normal contact. 94, alternate- con-
tact 93, the winding of relay FF through
interrupter I to ground. thereby causing
retay I'F to attract and retract its armature
in a well known manner, Upon each ener-
gization of relay FI ringing. current from
generator GE. is connected to the terminals
of the called line to ring the bell of the
called substation B, the circuit being traced
from the upper terminal of generator GE,
alternate contact 95, wiper 34, contact 31,
conductor 10°, eall bell and condenser of
substation B, returning over conductor 117,
contact 32, wiper 35, alternate contact 96,
to the other pole of generator GE. Also,
upon energization of relay FE a circuit for

* the slow-acting discharge relay DR is closed

[}

from ground throngh alternate contact 97,
the winding of relay DR to hattery, ener-

5 aizing the said relay and iclosing alternate

contacts 98 and 99. Now upon deénergiza-
tion of relay FTF, it will be seen that due
to the closing of said alternate contacts 98
and 99, the line of substation B will be
shiort. civenited, thus causing a discharge of
the said line and its bridged condenser of
any aceunlated static charge from the ap-
plication of ringing current. This dis-
pharge 1w for the purpose of preventing a

& premature operation of relay RC. It will

-

established from = battery
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be noted that relay DR is a slow acting re-
lay and therefore maintains its armature
momentarily attracted after the interrup-
tion of its circuit at contact 97, but upon
deénergization of relay DR relay RC has
its  windings connected in bridge of the
called line. From this it will be seen that
generator GE and relay RC are alternately
connected in bridge of the called line upon

each operation of relny FF. Relay FF con-

tindes to operate ntil the called subscriber
in response to 'actuation of his call bell, re-
moves his receiver- from its switch hook
when, upon deénergization of relays FF
and DR, a circuit through relay RC is es-
tablished from 'ground through alternate
contact 100, the upper winding of relay RC,
normal contact 98, normal contact 95, wiper
34, contact 31, conductor 10, substation B,
returning over conductor 117, contact 382,
wiper 33, normal contact 96, normal con-
tact 99, the lower winding of relay RC, al-
ternate contact 83 to battery at alternate
contact 84, thus energizing relay RC and
establishing a circuit through circuit clos-
ing relay CC from ground through alter-
nate contact 101 and the winding of relay
CC to battery. Responsive to operation of
relay CC a circuit for relay 102 is estab-
lished from ground at contact PON’, wind-
ing of relay 102, to battery at alternate con-
tact 103, energizing relay 102 which estab-
lishes a locking circuit for itself through
alternate contact 94 to battery. Upon the
opening of normal contact 94 the circuit for
relay FT is interrupted, thus rendering said
relay inert. Upon the opening of normal
contact 87 of relay 102, the initial ground
connection to relay TR is removed but re-
lay RC having been energized before relay
102 deénergized, a substitute ground was
connected to armature 90, traced from

relay RC. - ‘
Upon the closing of alternate contgcts 80
and 104 of relay CC, the circuit from “sib-

.station A to substation B was completed,

being traced over the heavily marked: con-

-duetors, talking current for the calling sub-

station being furnished from buttery
throngh the windings of relay PR’ while
talking current for the called substation B
is supplied frosi battery through the wind-
ings of relay RC over the previously de-
scribed path.

Release of automatic switches—After the
subscribers have finished conversation' they
may, by replacing their receivers upon their
switch hooks, restore the switches which
were used in establishing the connection, the
calling subseriber controlling- the release of
line switch C and first selector D, and the
called subscriber B controlling the release
of connector switch 5. When the calling
subscriber at substation A replaces his re-
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ceiver upon its switch hook the c1rcu1t for

" relay PR is mternupted allowing the. said

10

15
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25 3

1)

35

relay to deénergize, thereby interrupting. the
circuit for main release relay. MRR ‘at al-
ternate contact 61 and-eéstablishing an-ener-
gizing ciréuit for release relay.RR from
Qr ound at normal contact 61, normal contact
65, alternate contact 121, thr ough. the wind- -
‘ing of relay-RR to batter v, energizing said
ldaly RR.  Returning now to relay MRR,
upon its deenelgllatlon the “cireuit for re-
lay 73-was interrupteéd ‘due to the opening .
of contact 71, allowing. said relay 73 to de-
eniergize, openlntr altunate contacts 66, 75
and (G thus clearing wipers. 24, 25 and 26

_from any connecmon to switch D so. that in -

the release of wipers they” wﬂl not " effect;
any busy connections to contacts 27, 28 and
99, Although upon deénergization of relay
MRR the locking cireuit for relay R of line
switch C is interr up{ed at contact 62, relay
R being a slow acting. relay mamtams its
arinature in an‘attr acted position until relay

‘RR ener gizés, thits establishing a new lock-. -

ing ‘eireyit. for 1e1fw R from crlound thmutrh
alternate contact 192, Also, uponr energiza-

tion of reliy RR a circuit for release mag-

net RM is established from gr. otnd- thxough
‘alternate contact 123, energizing magnet RM -
which wmhdx aws the: letalnm(r pawls hold:
ing wipérs 24, 25 and 25 in their adjusted -
posmon, and upon withidrawal of the .said
pawls the wipers are restored to normal by
spring  tension. - The restoration of said-
wipers first causes the vestoration of switch
SON and then the restoration of switch PON'
to normal. The restoration of switch PON
interrupts the circuit, for relay RR which

*yetracts its armature, interrupting the cir-

40
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cmt of release magneét RM and release 1e1ay
R of line switch C. .

" Release relay R thexeupon deenel gizes in-:

terrupting the cirenit for cutoff relay Co-

45_‘ which retracts its armature, and also upon:

deénergization of relay R a circuit for motor. -
mag net MM is established from ground’
thmnuh alternate contact 56, normal contact
57, notmal eontact 53 and the w inding of"

‘magnet MM to alternating current genera-
Atox, thereby  operating magnet MM which

steps wipers 13, 16 and* 1( fouwald wntil
they assume a normal position, thereby also

restoring off normal switch ON and inter-'

rupting ‘the cireuit thr ough magnet MM pre-:
vepting any further advance of the wipers. .
Line switch C and first selector- D having.
beery 104}016‘(21 as desceribed are LOW ay :uLLble
for use in establishing ‘othér connectlons

The release of connector switch T 1§78~
complished as follows: Upon restoration of
the receiver of sub- station B to its-switch
hook, the circuit of relay RC is interriptéd’
.tllowmn the said 1elav to deénergize, and .
die to the opening of contact 120, relays’

. TR, 89 and CO’ are lestmed all of the §a1d

.

relavs havmg been en,erglzed over a ciremit -
1nclud1ng the ground ‘at said contact” 120,
‘and upon the opening of contact 101, relay ‘
CC: has its cireuit: mténupfnd and . is re-.

btored Upon 1estomt1on ‘of Nwld relay CC
a circuit for 1. ease relav RR is estabhshed

nate contact 105, winding of relay RR’ to

70

“from battery at normal contact 103, alter- -

ground at- alteinate contact PON’, Relay .

RR’ is thereupon energized, openmg nor-

wE

mal’.contact 78, thereby 1nteuupt1,ng ‘the
circuit of” relay 77 which deénergizes and

upon the closing of contact 106 of relay RR’
a2 ciréuit for release magnet RM’

; is-estab-. .
.lished, “energizing the said magnet ‘which.

80

w 1thdmws the retaining pawls for wipers -

/83, 34 'and" 85, causing the restoration of

“switch E. Upon- restoration of the wipers. .
83, 34 and 85, switch PON’ is restored, in-~

;teuuptmg the circuit for relays RR’ and

85

102, allowing the said relays to restore, and *

“upon restor atlon of relay RR’ release mag-

‘net RM" has its energizing ' circuit inter-

1upted at contact ‘106 and it is restored. ' -

Switch E and the line of sub-station B hav-:

90

ing been’ 1est.o1 od’ to normal are available for

fulther:use m estabhshmg other connec-‘; S
“iions. : G
Called. lme busy. ——Assummﬂ TIOW- that the
called line is ‘busy,’ there wﬂl be & ground.

‘or busy ‘connection upon private contact 30

leading thereto, and upon restoration of sec-

:ond‘uy relay SR’ after the transmissjon of

‘the last impulse, there will be no energizing

weircuit for’ the upper winding of test relay

109

TR due to the direct ground upon private = .

_contact 80 and the gr ound connection to. the =~
‘other terminals of the upper winding of
“said rvelay TR over the before traced path =
#rom normal contact 87.": Thus: relays. TR -
cand 89 fall to energize in this‘case and there- -
Aore velay FF. is not actuated.

105

A’bhisy signal is transmitted to the calling '

subscriber Traced from' busy bac
switch SON’,

BB,

normal cont‘xct 107, normal -

116

~contact 108, back. along the l(wver ‘heavily
mzuked conductor, condenser 109, continu: '
ing along the lower heavily m‘u‘ked conduc-
tor-and then over line limb 10, to receiver of -

the calling substation, 1etu1nm(r over line

115.

“limb 11, alono- the upper hedVllV matked

‘ conductor thr ourrh the left-hand winding of

relay PR to ground The calling subscriber =

in_response to this signal replaces his re-
“céiver upon its switch hook, inter ruptan‘ the
‘eireuit for: relay PR and thereby causing: -
‘the restoration of the switches used in estab-

120

‘lishing ‘the connection. . The releise of first

rselectm D and line swvhch Cis accomplished | o
as before described and upon, deénergization’

‘of relay 73-of sw1tch D: the ground conmec- -

lay 102 havmg izuled to energize, a]tunate

“tion to contacts 27 is removed by the opening . "
‘of contacts 76, thus allowing relay 77 of -

‘connector switch. E-to dedénergize as the re-*ié F
0
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contact 87 in this case wasnet closed: There-

fore, upon dednergization ‘of relay 77 a cir-
cuit for release relay RR is established from
ground at-céntact PON’ through the wind-
mg of relay RR’,; normal contact 105, nor-
mal contact 84 to battery. Relay RR’ is
thereupon energized and a circuit for release
magnet RM’ is established from ground to
alternate contact 106, and connector switch
B is restored.

Returning now to calling device F.. From
the foregoing description 1t will be seen that
as all of the impulses have been' transgyitted
and the wipers returned to Aormal upon
their last revolution, that the said calling de-
vice T is automatically disconnected and is
available for use in establishing. other con-
nections, - : L !

While I have illustrated but three rows
of keys a, ¢, L, it is apparent that any num-
ber of such rows may be connected, depend-
ing upon the number of digits or series of

impulses in the called number. Even though:

the calling device F be constructed with five
or six rows of keys k&, e, etc., the device is

also adapted to transmit a less number of
series of impulses than the number of rows =

included.. For instance, in the device F as
illustrated, a single series of impulses may
be transmitted by simply actuating one of
the keys %, m, ete., in the units row, thereby
causing a single revolution only of shaft 37,
or if it is desired to send two series of im-
pulses, by actuating a key in.the tens row
and in the units row, shaft 87 is caused to
make two revolutions, "Xt is also apparent
that any number of keys a, b,-¢, etc., may
he included in a single row to transmit any
number of impulses by simply increasing
the number of contacts aa, bd, etc., and con-
structing ratchet wheel 38 and impulse wheel
39 accordingly. ' ‘

Operation of Fig. 3—The operation of

calling device G, which is a modification of
calling device ¥, and which may be sub-

stituted for the deviee F, in the operation’

of the system of Fig. 1, is as follows: In
response to the signal L the operator would
actuate listening key LK as before and as-
suming the calling subscriber desires con-
nection with substation 123, as before the
operator releases key I.K and then throws
key K, thereby connecting calling device G
with first selector D. Thetoperator then ac-
tuates keys &, 7, andin’ to transmit the
proper number of impulses as ‘before’ de-
seribed. Upon the actuation of the said
keys, contacts p’, ¢’y 7, &, 'y and ' are
moved to their alternate pesition as before,
and a cireuit for motor magnet M’ is estab-
lished from ground through the 'alternate
contacts p’, ¢y and 7', ‘

Motor magnet M’ thereupon rotates shqft
37" and no change is effected until wiper 26!

“
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engages contact ag” when a circuit for relay

IC’ 1s. established from ground through
alternate contact «’, contact ea’, wiper 36’,
ring 40’ and the winding of relay IC” to
battery, energizing the said relay and due to
the opening of contact 42’, removes the shunt
about impulse springs I3’ At this time the
upper contact spring IS’ is resting upon the
tip of projection P’, and is out of connec-
tion with its fellow sprin%,) thereby inter-
rupting the circuit to relay PR as before de-
scribed, and upon the next step of magnet
M/ the contact springs IS’ are again closed
having interrupted the circuit of relay PR
a single time. Shaft 37" is advanced until
wiper 36’ engages grounded contact 111,
when a circuit for release magnet MR? is es-
tablished- from the said ground - through
wiper 367, contact 111, alternate contacts &',

through the winding of magnet MR® to bat-

tery, energizing said magnet. Magnet M’
then steps wiper 36" out of engagement with
contacts 111, 111’, interrupting the circuit
for release magnet MR?® which deénergizes,
restoring the actuated keys and springs of
the hundreds row. ‘ ‘
The operation of the system of Fig.-1in
response to the impulses transmitted from
the calling device G, is the same as pre-
viously described, so no further reference
will be made to the operation of the switches
of said Fig. 1. “
Although the contact p’ was restored in
response to detnergization of magnet MR?,
motor magnet M’ still has an energizing
cirenit to contacts ¢/, #* and continues to ad-
vance or rotate shaft 87 until wiper 36
engages contact 0%’ which is grounded
through key 7/, thus establishing an energiz-
ing eircuit for relay IC’, which locks itself

_to ground at ring 43’, through contact 7%,

ring 44’ and wiper 35, the said relay IC’ re-
moving the shint about impulse springs IS’
due to the opening of contact 42’. Upon
this . énergization of velay  IC) impulse
springs IS” are opened, as the upper spring
is at this time resting upon the tip of projec-
tion PP’/ and ‘motor magnet M’ continuing
to rotate shaft 37, the said springs IS” are
closed and: once more opened and closed, due
to the action of projection P’, thus inter-
rupting the circuit through condnctors: 22*
and 287 tvo times. After the last interrup-
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116

tion of the circuit through springs IS’ and -

after they have finally closed their connec-
tion, the circuit for relay IC” is interrupted,

as at this time wiper 35" has moved out of.

engagement . with ring 44’

Magnet M’ continues to rotate shaft.37’
until wiper 86’ engages contacts 112 and
1127, thus establishing a circuit for release
magnet MR* traced from ground at normal
contact s, contact 112, contact 1127, alter-
nate contact ¢ and the winding of magnet
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;40 the operation of - mwag
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: MR* to battery, energ171ng b&ld magnet whlch
again dednergizes as w1per 36" 18 qtepped
off: of contacts 112, 112’, and upon the de-

“energization of said. maonet MR/ the S\\'ltch‘;lj
5 springs which -were. “actuated in. the. hun-
The - gctatmn of

dreds row are restqred. -
‘shaft 37" is contmued until wiper. 36" en:
. gages contact cq ‘¢ hen a cireul

tuated key n’ .md ‘n“mnml contact. 7’5 ener-

- gizing relay 10’ which establishes a locking:

cireuit for itself through contact 79’ over
- the previously" descmbed path; at the time "

15 rclay IC is energmed the upper impulse

spring ‘IS’ is resting upon the tip of pro-.

jection PPP’ thus: mtelruptnm the ecircuit;

"ln(] 28’.  Magnet. M con- .
the said wipers 35
pe &o moving ‘out’of
ing 44’ the energizing

cCI

of ‘conductors 2
. tinues the advance
20 and 36/, and upon
engagement With
cirenit. for relay

Ib said springs having 1nterrupted the civ:
25 cult through conductor " and 28" three
tnnes,(durm«r this last '_s(nd -revolution of

the device, due to the, actions of projections
Upon the next step after .

P PR PPP
. the last. mtex ruptlon .of cont
30 36 enoa%% contacts 113

acts IS!, wiper .

32 k
tict u’ and the. w mdma of, nmouet
ald 1 [
again: detnergizes upon wipe;
out: of -eng x(relllent“ ith. con
1137, tlms 1estoun the
sprmos in the’ units

kev maonet I\M’ 1s:

ter ndtc contact 115 ),
grounded Lin(r »‘4‘3’
(uuut fox
u)ut.lct 7

I tln omrh

-»~1nwnct 1\[ is " establ s] cd hom
tnourrh wlternate’: contact- 117
KA, “and the said
rotate shaft 877 unti

55 into its normal po:
. thé connection “across rings 45/ and 116, al
lowing mugnet. KM to dccncl ofze:and: mtcl
“rupt the cirenit ‘of ‘magnet \I pw\cntm
any  further actiation” thereof. AFpon the

60 oper ation of magnet KM’ ‘the sctuated ke

K is restored, tlms disednnee tmrr ‘ealling: de-

-vice G from thc first selector D;

Sin e dhnﬂ de\ lee (1 nm‘mots ’\H\'

1gnet M? contnmcs to

for 1elay,\
oI s cstabhshed due to the ground upon
10-said: contact cc through the contact of ac-

3 tarv ‘switeh ‘ni xkeb al

is 111ter1‘uptul thus
again placing a shunt about impulse sprmrrs

~into” eng

nd tnnc thou oh, the said sprin

' lt]mu”h thc 1Illtldl’
dlt(.‘llldt(,;‘v,‘, T

(u ‘ und
of 111.wmt .

\\11)91‘ 357 is stepped .
tionthus’ mteuuptmn :~‘ i

A
*A]thcuglr :
[R‘* \lR

k LN

respectn' assocmted smtch sprmgs upon de-
energization,  the ‘testoration. 'of the said
sw1tch ‘sprmrrs may b 'eﬁected by the ener-
oiz: twn of the said magnets. «
': : —The calling dev1ce H of. F1g 4
is a miodification of the device Fand may
-bé substituted for: said device F in’ ‘operating’
‘the system of Fig. 1.. The rows of keys a%"
G and it w1th their ‘associated - sw1tch’
SPLINgs p%-g% ete.; are:-arranged: sumlar to
sthe keys: of! calhnu ‘devices' I and G, the
magnets MRS etc; also operating in g 51m11ar<
‘manner.. The rotary switch, which icludes’
\\'1])ers‘ 2and 362 rmd ‘the associated mech
anism, is operated in a different manner
that. the said wiper§ and. 1mpulse wheel 3
make, cnlv ‘cne w‘lutum i transmitting
or A complete‘j et

W h;le in the & dlln(r de\'l :

semes of impulses: :

“Assuming the opcr‘\to ‘desn’es to. onnect :
with substdtlon 123, the key K will be ac
tuated as be’rore, thus connecting udhng’
vice IL to first sélector D. 3
then actuates keys @, fz and % therebv_"
clomng a-cirénit through motor mavnet Mz o
from tmmnd through alte' ate. ccntacts

2 md 7 as before: ; 0.0
tlon of m(wuet M2 1pe 362
memcnt with the first:
an(l .ﬂsc steppmrr wiper 35%into en

; o4 \\hlle impulse springs I
have: then connectlon mterrupted due to the
left-hand spring resting upon the p jecti
‘end of the first: 1n;p11'lse proj :

‘contact 422, and m‘mgnet’M" ‘contuuung'
to: 1otatc bhdft 37~ no. chanve is eﬁected

3 S])lanb IS" whwh are
Wwith the’ ,flp of proj
;]) of, mrél(rnct
eng(wemcnt

\\11)91 3'
thuq allc\x mn rel‘w

-mt mdmhnrr conduct(_?ms 22
1 cf‘fccted thns operating re-
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372 and as before nothing further occurs
until wiper 352 engages contact 45’ when a
cireuit for release magnet MRS is established
from the grounded wiper 332, contact 45,
alternate contact s? and the winding of mag-
net MR to battery, energizing the said mag-
net which maintains its armature attracted
until wiper 35° moves out of engagement
with contact 45’ and assumes a normal po-
sition indicated by dotted line NP’. Upon
the interruption of the circuit of magnet
MRS as just stated the said magnet deéner-
gizes, restoring the actuated switch springs
of the hundreds group. As the alternawe
contacts ¢* and 72 ave still closed, magnet M*
continues to-rotate shaft 37° until wiper 36
engages contact 50° which is connected to
#ivound through key 72 and normal contact
22 When the said wiper 36° connects to
the said contact bb%, a circuit for relay IC?
is established from said ground connection,
through wiper 862, ring 40° and the winding
of relay IC? to battery, energizing the said
relay which locks itself through contact 79°,
to ring 442 and wiper 35% to ground. At
this time the impulse springs IS® have their
connection open due to the end of said
springs resting on the tip of an impulse
projection and as relay IC? is energized, the
cireuit including conductors 22 and 23 is
interrupted. Magnet M? continues the ad-
vance of shaft 372 until wiper 36* has
stepped out of engagement with contact ac?,
.and wiper 352 out of engagement with ring
442, thus interrupting- the  cireuit through
relay IC? and again closing a shunt around
impulse springs IS? after they have inter-
rupted the metallic circuit two times. . The
advance of the wiper is continued until
wiper 352 engages contact 45° closing a cir-
cuit for release magnet MR from the ground
connection to 'contact 452, through normal

contact %, alternate contact #* and the wind-.
ing of magnet MR7 to'-battery, energizing.

the said magnet which maintains its arma-

ture attracted until wiper 35° is stepped out

of engagement with contact 45% and into the
position indicated by the dotted lines NP2,
when the eirénit for said magnet MR7 is in-

terrupted, deimergizing it and restoring the

actuated contact springs of the tens row.
Key n° having been actuated in the units
row. shaft 372 is continued in its rotation
until wiper 36* engages contact cc?, thereby
establishing a eircuit for relay IC?, traced
from ground through normal contact ¢, key
n2, contact cet, wiper 862, ring 407, the wind-
“ing of relay TC® to battery, energizing the
said relay and removing the shunt from

about the impulse springs IS?, whose con-.

tact is at this time interrupted by an im-
pulse projection. The advance of shaft 37
is continued wuntil wipers 362 and 35* have
passed out of engagement with contact ao*
and ring 447 respectively, which occurs after

1,178,564

the third interruption between the impulse
contacts 182  As the wipers 36% and 35°
move out of engagement with their contacts
as stated, relay IC? deénergizes, thus restor-
ing the shunt around impulse springs IS*
and preventing further interruptions of the
springs having any effect upon the. circuit
including the conductors 22* and 28* while
the wipers 852 and 36 are restoring to nor-
mal. The last series of three impulses hav-
ing been transmitted, the wipers are ad-
vanced until contact 45° is engaged by wiper
852, thereby establishing an energizing cir-
cuit for'magnets MR8 and XM? traced from
the said grounded contact 452, normal con-
tact &%, normal contact #2, alternate.contact

“2* and the windings of said magnet MR®

and KM* to battery, said magnets maintain-

_ing their armatures attracted until wiper 35°

is moved out of engagement with contact
45° and into its normal position, when the
circuit through the said magnets is inter-
rupted allowing them to deénergize, magnet
MR® restoring the actuated contact springs
of the units row and magnet KM? restoring
key springs K. The restoration of contact
springs 72 interrupts the circuit through mo-

70

75

82

8f

90

tor magnet M2, thus preventing any further

advance of the wipers. The calling device
H being again at normal is available for
further use in establishing other connections.

95

Although I have illustrated in Fig. 4 u

calling device for transmitting three series
of impulses it is apparent that as in F' and
G, by adding more rows of contacts, such as
a2, b2, cte. and their associated contacts p?,
s*> and adding extra divisions to the rotary
switch that any number of digits or series
of impulses ma
The device as illustrated is also adapted fo

-transmit a single series of impulses or two

series of impulses. For instance, if it is de-
sired' to transmit one series of four im-
pulses, by actuating key o?, the contacts dd*
will be grounded and motor magnet M*
rotates shaft 372 as before, until wiper 36°
engages the grounded contact dd?, thereby
causing an energization of relay IC* and
allowing four interruptions of the circuit
including conductors 22° and 232 Shaft 37°
is continued in its rotation until wiper 35
engages contact 45", thus closing an ener-

gizing circuit through magnets MR® and

KMz, thereby causing a restoration of the

o a

actuated contact springs o, r* w* and pre-
venting any further advance of shaft 37%
the wipers being maintained in the position
indicated by the dotted line NP’.
Assuming the wipers are in position NP’
and should the operator desire to send two

be transmitted in a set.

105
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series of impulses, she would actuate a key -

in the tens row and then in the units row,
thereby causing magnet-M? to rotate shaft
37% over two groups of impulse controllin
contacts and until the wiper 852 has passe

130



. Operating in connectlon with! 'a preferre
telephone system, it is to be understood that
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While 1 have illastr ated 1y mventlon a

my invention:is not limited to. any ‘particu-

lar system but is applicablé to any system:
in which directive impulses are. transmitted

automatic switches, and .
ustrated my invention with'
several modifieatiens I do not desire to be .
limited to the structures as shown, as many.
modifications and - changes may be made
without departing from the spmt and scope

controlhng
while I have ik

of the invention.-

by Letters Patent is: - :
1A calling “device compnsmg 1mpulse

keys and an-electromagnetically driven au-

tomatic switch for transmitting variable se-

ries of impulses, said series comespondmg in.
number to the number' of keys actuated.
7 9. A calling: device ¢oniprising. 1mpulse\
keys of different digit values, an electromag-
- netically driven ‘Automatic switch for: trans: :
mitting impulsés * conespondmg in value
to said keys, and means for operating said
. switch- to transmlt variable series of im-
“pulses, said series correspondmg m number

to the numberof keys actuated.

3. A calling device compmsmga 1mpulse¢.\
keys, and an automatic switch controlled by
sa1d keys for transmlttmo ‘variable series of

- impulses, said series conesponchng in num-

- ber to the number of keys actuatedﬂ
T 40

sswitch: controlled by salﬂ keys for trans-
mitting variable series of impulses, said se-"
“ries cortesponding i in I'l“funber to the: number-

45

50

1

i60

65

'pulse keys of different digit values, one fo

4." A calling device comprising sets of im

each digit in- e,mch set, and an’ automatlc

ot keys actuated. .

5. A calling clev1ce compusmg a keyboard .

1nclud1ng a plurahty of sets of impulse key:
an sutomatic switch- controlled from 'sai

keyboard and having a set of contacts com-
mon to said sets of’ keys, a wiper for said:
switch adapted to ‘codperate with sald con-
tact set for each key actuated, and comnec- .
tions extending from _said. keys to said
,sw1tch to cause such actuatmn of said wiper.

6. A calling device comprising a plurality -
of sets of 1mpulse keys multiply connected,
a'set of Passive contacts common to said keys o
~ and connected thereto, a- Wiper. contact for
said confact set -and means- controlled by;f
said keys for moving said wiper contact over

said contact set once for each kéy actuated:

7. A calling device mcludmg sets of im-"
pulse keys, an atitomatic switch ada ted to
opemte foe transnuttmg \1mpulses orre-

ST
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and 1ntoft
.the normal position as" ‘illustrated.  From
the foregoing ‘description it will. be readily .
seen that one or more series of impulses'may .
Dbe transmitted “in a’ ‘set,” accmdmg to the'v»;
_number of keys, ¢ éte. actmted

- means. for: effectmo an . operatlon of “said

What T claim as"new and des1re to secure .
- with: a plurality of ‘sets: of manually oper-.

. said switch responsive: to actuation of ‘any;

ke ‘ated keys: -

Aspondmg dn d1g1t value to sald keys, and"

switch responsxve to fmtuatlon of any one of
said keys." -

8. Inia’ callmg dev1ce the comomut\on»
with:a' plurality of sets of impulse keys, of o
n automatic switch common to said keys =
-and adapted to operate for transxmttmg im-
- pulses corresponding in- digit value to said =
- kéys, and means controlled | by each key for 75
-effectinig van operatlon ‘of. szud sw1tch for
each key actuated. : ety

9. A calling devme 1nclud1ng ‘a set of e
; manually operated impulse keys, an auto- .
maticgwitch - controlled by said keys for s
transnutting’ impulses: corresponding ‘to the
‘digit value of ‘said keys, and electrically -
actuated means controlled by szud sw1teh for« 2
-releasing a key when actuated.”
10. In a calling device the combmatloni”

- ated impulse keys, of an automatic switch
‘adapted to operate for transmitting im-
~ pulses corresponding in digit value to said =+
keys, means for. eﬂectmv an operation of .90 =

‘one-or. more of said keys; and ieans con-
trolled by said switch for restormg the actu '

1t Acalling devme comprlsmg a’ plural— -
ity of sets: oi impulse keys, an automatic =
‘switch controlled by said keys and adapted: -
4o operate  for transmlttmg series -of ‘1m-~
pulses correspondmg to the number of sets’ =
of! keys, means Tor, operatmg said switch to 100
“transmit variable ‘series ‘of impulses accord—fff”?'
ing to the number of keys actuatéd, and
“means ‘to. prevent sald switch ‘from: trans-,};
‘mitting. more series of mpulses than- keys.*, ,
actuated. , I ‘
190 A callmg clev1ce compnsmg ,,plural .
Lity of ‘sets of impulse Keys, a progressive -
- switch_ controlled by sald ‘keys and having
control’ contacts and & cooperatwe Wlper e
adapted to be operated. s number of: times 1.
“cory espondmg to the number of sets of keys, S
‘and means for. preventmg‘ said wiper and . '
-contacts from cooperatmg ‘more tlmes than, E
- there are keys actusted.’ : S
- 18. A calling . device. compnsmg 1mpulseff 5
eys, a progregsive switch controlled- by said.
keys and adapted to travel‘a definite dis-
‘tance responsive. to operation of any oneof - .
said keys,an 1mpulse wheel and cooperative .
.contacts for said wheel adapted 1o be oper- 120
ifated a definité number of times by each op~ =
eration of said switch, and means controlled i
by said keys for rendermg said contactsef-
fective ac cordmg to the dwlt value of the'
: key actuated. - 135
S 14.In a calhng device the combmatmn; Gl
"Wlth a plurality of sets of manually oper- .
‘ated ‘impulse- keys. havmg “different dlgltv
.values, of an automatic switch controlled by
sald keys and adapted to. operate for trans- 130
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mitting series of impulses corresponding in

10

15

20

25

digit value to said keys, each key being

adapted to control a-series of impulses,
means for effecting an operation of said.
switch responsive to actuation of a key in.

each set, and means controlled by said
switch for restoring each key individually
after the series of impulses controlled there-
by have beén transmitted.

15. A calling device ¢omprising a plural-
ity of manually operated members and im-
pulse mechanism operated responsive to ac-
tuation of any one or more of said members.

16. A calling device comprising sets of
impulse keys, an automatic switch having a
set of contacts multiply connected to said
sets of keys, a wiper for said switch adapted
to codperate with said contact set, and means
controlled by said keys for causing a co-
operation of said wiper and contact set for
each key actuated,

17. A calling device. comprising sets of
impulse keys, an automatic switch having a
set of contacts multiply connected to said
sets of keys, a wiper for said switch adapted

~ to codperate with said contact set, and means

30
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including a starting circuit. common to and
controlled by said keys for causing a co-
operation of said wiper and contact set for
each key actuated. o

18. A" calling device comprising a_key

board including a plurality of impulse keys,
-and an electromagnetically driven automatic
switch controlled from said key board. for
transmitting variable series of impulses, said
serids corresponding in number to the num-
ber of keys actuated.

19. A ‘calling device comprising setting
members, impulse mechanism connected with

said setting members, and means operable by’

one or more of said setting members for
causing operation of said impulse 'mecha-
nism. :

20. A calling device comprising a key-
board including & plurality of impulse keys,
an automatic switch for transmitting viri-
able series’ of impulses, said series cofre-

sponding in number to the number of keys
actuated, and means controlled by said im-

pulse keys for effecting an operation of the
automatic switeh for transmitting such im-
pulses. . ,

21. A calling device comprising sets of

_setting members, normally inoperstive im-

pulse mechanism connected with said setting

ing the operation of said impulse mechanism.

99. A calling device comprising impulse

keys, a normally passive automatic switch
adapted for transmitting variable series of
impulses according to the number of keys
actuated, and means controlled by ssid keys
for operating said automatic switch.

28, A calling device comprising mpulse :

“keys for transmitting variable series of im-
.members, and means actuated by the opera- -
tion of any of said setting members for caus- -

1,173,564

keys of different digit values, a normally
passive automatic switch adapted for trans-
mitting impulses corresponding in value to
said keys, and means controlled by said im- -
pulse keys for operating said switch to trans-
mit variable series of impulses according to

-1

the number of keys actuated.

24. A calling device comprising impulse
keys having a normally passive automatic
switch controllable by said keys for trans-
mitting variable series of imptlses corre-
spanding to the number of the actuated keys.

25, A calling device comprising impulse.
keys and an electromagnetically driven su-
tomatic switch for transmitting variable se-
ries of impulses, said series corresponding 1n
number to the number of keys actuated, and
automatic mears for restoring the said keys.

26. A calling device comprising impulse
keys of diffavent digit values, an electromag-
netically driven automatic switch for trans-

- mitting impulsés corresponding in value to

said keys, means for operating said switch
to transmit variable series of 1mpulses, said
series corresponding in number fo the num-
ber of keys ‘gttuated, and automatic means
for restoring the-said keys.

97. A calling:.device comprising a key-
board including’a plurality of impulse keys,
an electromagnetically  driven auntomatic
switch controted" from said key board for
transmitting variable series of impulses, said
series corresponding in number to the num-
ber .of keys actnated et wutomatic means
for restoring the said-keys. o

28. A calling device comprising’ impulse
keys and an electromagnetically driven auto-
matic switch for/transmitting variable series
of -impulses, said series corresponding in
number to the number of keys actuated, and
electrical connections from said keys to the
said switch. iR ' ‘

29. A calling device comprising impulse
keys of different digit values, an elgctromag-
netically driven gutomatic switch for trans-
mitting impulses corresponding in vilue to
said keys, means for operating said switch
to transmit variable series of impulses, said
series corresponding in-nuimber to the num-
ber of keys actuated, and electrical connec-
tions extending from the said keys to the
said automatic switch. ”

30. A calling device comprising. impulse
keys, an autpmatic switch controlled by said’

pulses, said series corresponding in number

to the number of keys actuated, and electri-

cal connections extending from'the keys to
the automatic switch. ‘ :

.

81, A calling -device comprising setting 128

members, - impulse mechanism electrically

.connected *with said ‘setting members, and
_means operable by one or more of said set-
ting members for causing operation of said

) 138

impulse mechanigm. -

{
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“matic switch. .
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32. A calling device comprising sets of

setting members, normally inoperative im--
pulse mechanism electrically connected with:

said setting members, and means actuated

by the operation of any of said setting mem- -

bers for causing the operation of said im-
pulse mechanism.

38. A calling device comprising impulse
keys, a normally passive automatic switch,
adapted for transmitting variable series of

impulses according to the number of keys’

actuated, and electromagnetic -mdans con-
trolled by said keys for opetating said auto-

1

s

34. A calling device comprising impulse
keys having a normally passive automatic
switch controllable by said keys for trans-
mitting variable series of impulses corre-

sponding to the number of the actuated keys,
the said keys being electrically connected

with the automatic switch. .

Signed by me at Chicago, county of Cock, .
of Illinois, in the presence of two '

and.%tate

witnesses, ' S
B ALFRED H. DYSON.
“"Witnesses: ; : :

M. R. Rocurozb,

Geores E. MyUerLzr.
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