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WARD DECKER, OF OWEGO, NEW YORK.

AUTOMATIC TELEPHONE-EXCHANGE SYST_-EIVI.
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3¢ itknown thatl, WARD DEOKER acitizen
of the United States, residing at Oweﬂ*o inthe
county of Tioga, and State of New Y01 k have

invented a new and useful Automatic Tele-
phone or other Electrical Exchange System,
of which the following is a spemﬁcamon |

My invention lela,tes to improvements in

telephone exchangesystemsin which the cen-

tral-station switchboard 1s operated by cur-
rents of electricity sent from the subsecribers’

stations; and the objeets of my invention are,

first, to do away with all batteries as asource
of power to operate the switchboard; second,
to Iimit the nuamber of wires from each sub-
seriber totwo; third, to furnish complete me-

tallic circuitsfor conversational purposes free.
from any ground connection and with all oper-

ating-electromagnets bridged across the two

conductors, as in the best modern practice in
the operation of manualswitchboards; fourth, .

- to construet a secret-service system where it
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through which the current is

ri1al 1s placed.

is practically impossible to overhear parties
conversing and yet enable three or more sub-

scribers to all converse at once with entire
freedom from being overheard whenever mu-
tually agreed upon; fifth, tooperate a step-by-

step movement with an alternating current
produced mechanically, thereby doing away
to a large extent with circuit-breakers, pole-
changers, and similar arrangements liable to

~derangementon accountof poorcontacts,and,

sixth, to use currents of much higher voltage

than is practicable with battery-currents,

thereby enabling the operation of the switch-

board to be performed over much longer lines.

In carrying out my invention I make use
of an apparatus which I will term a ‘“dial”

instrument for generating the currents used

to operate the central-station switchboard.
This dial instrument consists of two dials
run by means
of a spring bearing against the edge of each,

into which edge a piece of 1nsulat1n0' mate-?
In a normal position the dials

stand in sucha manner that the spring on the
edge of the inside dial is in‘metallic contact
with 1t, while the spring of the other dial
stands on the insulating material. Suitable

holes are placed around the edge of thefront
dial, through which a plug can be inserted.
- The front dial is attached rigidly to a umi'n

| rial, thereby stopping the current.

i —

trie machine.
the shaft and by means of another clock-

cation of the plug in the front dial.
same time the spring is wound up, and upon

18 1nsulated section.

ated,

described.

shaf t,and in connection with a spring similar

to a clock-spring and suitable gears motion is
imparted to.the armature of a magneto-elec-
The back dial runsloosely on

spring is held against a stop. The plug be-
ing placed in a desired hole and the front

dial revolved by hand turns one revolution,
and in doing so the plug catching
-Lhe back dml revolves it. part of a revolu-

a stop on

tlon, just: what part depending upon the lo-
At the

releasmn the handle of the front dial and
star 131110* the instrument the dial starts to

travel back, and by means of the gearing the

magneto- machinestarts. The front-dial con-
tact -spring, as before stated, stood at first
upon the insulated part and now stands at

the same point, because the dial has made

a complete revolution, and no current is gen-
erated until the spring gets over the insu-
lation.
It
should be stated that the magneto - genera-

tor is connected to the spring and hne, and
when the contact-spring reaches the metallic

portion of the dial current will low until the

In practice about four turns is al-
lowed to get the generator up to speed.
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other contact-spring on the other dial reaches

At that instant the
plug in the front dial strikes a lever, which
actuates a brake and stops the n*enemtor
1'he spring on the back dial now rests on the

{irst edge of the insulating material in pre-
cisely the same manner as the other spring
did on the front dial when starting.
ber of alternations of current has been sent
over the line, dependmﬂ upon the distance
the insulatin g-sections were separated by the
plug in the fr ont dial.
phone-receiver releases the brake, starts the

A num-

Hanging up the tele-

mechanism, the generator-armature revolves

another. four tlmeq before current is gener-
ated, gets up speed, current is sent over the
line,'resettrin o the central-station instrument,

and, finally, the instrument comes to rest with
the front-dial spring on the insulating mate-

ser 1bel is provided with a switching instru-
ment at the central station, as he1ematfe1
'This use of a mechamcal genera-
toris one of the distinguishing feﬂtrUTQS of

Eachsub-
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my invention, the preferable form bemn the
ordinary maﬂ'neto generator used in tele-
phone eall- bell service. As beforestated, this
generator 18 designed to be run by a Spl‘lﬂ o'~
motor, which is wound up at each operation
by the subscriber in the act of operating his
instrument. One of the first difficulties to
overcome 1n & system of this kind was the in-
ability to get the armature under motion or
to reach a certain speed every time on start-
ing before any current was sent over the line,
for starting from complete rest it is eVIdent

‘that until a somewhat high rate of speed is

attained the resulting eument will be com-
paratively weak and liable not to operate the
switch av the central station. It was also
found that in plactlcal operation a compara-
tively weak spring was capable of producing
plenty of power after the mechanism was in
motion; but in order to start from a state of
rest a Vely strong spring became necessary,
which, unless some complicated governing
appare Atus was attached, ran the Wellerator
too tast. Consequently de evices were adopted
to start the instrument first by hand and
afterward when resetting the switehboard
automatically. I attain these objects by the
mechanism and disposal of eireunits shown in
the accompanying drawings, in which—
Ifigure 1is a front view of the transmitting
dial mstrument with a portion of the 1’1‘01113
dial, handle of dial, permanent magnets, and
1eeewe1 hook onnt,ted and shows the position
of the insulated sections on both dials, the
brake and stopping mechanism, and portmns
of the starting arrangement. The dial as
shown is at 1’*651] with the telephone-receiver
off the hook, in the same condition as it is
Wth called by some other subscriber. Fig.
2 18 a side elevation of the dial instrument.
Ifig. 3 18 a detail of the stopping mechanism.
Iig. 4 is a front view of transmitting instru-
ment with both dials removed, showmw ar-
rangement of starting mechdmsm machine
now stopped and in connection with another
IFig. 4* shows
the kind of stops used to limit the dials to
one complete revolution.  TFigs. 5 and 6 are
diagrams of dials and connections in two dif-
ferent positions. [IFig. 7 shows a portion of
the dial instrument.as it appears after the
dial has been revolved by hand and as it
stands whenr eauy tostart, telephone-receiver
on hook and pluginholel, preparatory to con-
nect with station No. 1. Tfig. 7* represents
thestarting-handle. Fig.Sshowsthe metallie
circuits of two snbseubera in connection on
an eight-subseriber exchange. Tig. 9 shows
the dial instrument connected on a general
Figs. 10, 11, and la show
the method of polanxmw the sets of electro-
magnets. Ifig. 12 is an elevation of the back

'pmtof the dmlmstmment I'ig. 14 shows the

mainspring adjustment, and 1] 12. 15 the ar-
rangement of the contact-arms and connect-
1ng-bars at the central station.

626,083

| resent the framework (in which all the shafts

run and the other parts are supported) of the
transmitting instrument. A is the dial, per-

forated aronnd the larger part of ifs circum-

ference with forty-nine holes, making with
1tself added a fifty-subscriber tmnsmwter
This dial, provided with the handle Hn, is rig-
1dly attaehed to the main shaft 51, whleh cm-
ries on 1ts opposite end a spring Sp, [ig. 14.
The shaft also, through the gears 55, 5:, and
59 and the pinions 56 58, and 60, 18 eonneeted

with the armature of a magneto-electric ma-

chine Arm. 72,73, and 74 (s]glown also at bot-
tom of drawing Kig. 2) are parts of a simple
cluteh arranged to allow the shafts 51 and 52
to be turned in one direction without turning
the rest of the gearing.

FFig. 9 shows the connections of one sub-
scriber’s apparatus on an eight-subseriber ex-
change. Astheactionis the same as it would
be on a fifty-subseriber exchange, and al-
though a different system is preferred and is

hereinafter described, to simplify the expla-
‘nationof thedial instrument a general return

system 18 here 1llustrated.

85 85 are the coils of a common polarized
electromagnet, here represented without the
permanent magnets. It is well known that
this kind of electromagnet responds only to
alternating currents, the armature being piv-
oted i1n the center. The dial instrument is
connected, as shown, by the wire Op and
general retuarn-wire directly to the electro-

magnets.

In Fig. 2, p and ¢ are springs pressing
ag amst the two dials B and A, respectively,
and p'' 18 a spring connecting p to one end of
the armature-conductor. Theline-terminals
are at the spring 63 on the other end of the
armature and the spring ¢ bearing against
the front dial. ~

In Ifig. 7, Ins 1 is a piece of insulating ma-
terial set into the front dial and is bounded
by the lines connected at the corners a, 0,
¢, and d. Ins 2 is a similar piece set in the
back dial B and is inclosed by the lines of
which e, 7, g, and I, are the corners. The
back dml B3 1s mounted loosely on the shaft

51 and is normally held with its permanent

pin x against the stop 61 by a small clock-
spring. (Shown in Fig. 2 at 71.) 7 is an ob-
long stop fastened on dial B. As the dial
stands normally at rest the circuit connec-
tions are as shown in Fig. 5 and is on open
circuit because of the spring on the flOHt
dial being on the insulated section.

In_Opel ation supposing No 1 is wanted, a
plug of suitable size is placed in hole 1 on
the front dial and the entire dial turned
around by the handle Iln, Fig. 2, in the di-
rection of the arrow, Kig. 5. E:Lumble stops,
as desecribed heremafter I)I‘GVGI]B turning the
dial too far. Upon 1*elemmn* the handle the
dial stands still on account of the magnets g
mg, Figs 2 and 4, holding the armature.
The subsember then presses down on the arm

Referring to IFigs. 1, 2, and 12, Cand D rep- | Q', Fig. 7%, which is fastened on the shaft Q
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vided into fifty-eight parts.

of the back dial carried to the left.
‘gearing of the front dial to the armature-

626,088 IR o -

“and extends to the back of the frame, termi-

nating, as shown in Iig. 12, in the arm am
and pawlpw, Suitable pins are. placed, as
shown, on each side of the arm to limit its
motmn and another pin is placed just below
the pawl to withdraw it f10m engagement
with the wheel 59 when at rest. Upon press-

ing the handle Q" the arm is raised, and the.

pawl drops into engagement with the wheel
59, giving 1t sulficient impetus to start the
mechanism running. Inthisfifty-subseriber
dial the dial on Lhe line of the holes was di-
Forty-nine holes
were drilled, :;md, as will afterward be- de-
scribed, a permanent pin was plaeed at the
fiftieth division, making in all fifty points
where . the meohamcsm could be sbopped
This leaves a space of elnht divisions, which
1s taken up by the IHSHL:LTJII]“' material Ins
1 and Ins 2 on the two dials, equal to four di-
As thedial was turned
1 the first place by hand the pin in hole 1
caught the stop », Figs. 1, 2, and 7 and rep-
1esented in Ifig. 6 by Lhe dotted lines, and
carried the back dial around to the posﬂ,lon
shown in Figs. 6 and 7-—that is, again on
open circuit—Dbut with the msulated section

The

shaft 1 this case isfifty-eight to one, so that
each space between the holes represents one
revolution of the armature.. When the sub-
seriber presses the handle Q' down
anism starts and the armature has t0 make
four revoiutions before the spring ¢, Fig. 7,
leaves the insulation on the front dial. N OW

foraspaceequaling one turn of the armature-
. shaft and armature both springs p and

in electrical connection with the dials, a cir-
cult is established through the dials a,nd shaft

51, and consequently current will g0 .over

the line, and as two currents cthelmﬂ* In di-

rection are generated at each levolutlon of
| the_m*nmture electromagnet 85 85, Fig. 9, will -

have been operated forward once and back-

ward once, causing the ratchet-wheel to turn
far enough to place the arm attached on the

nextpointorinconnection with No. 1. When

the plug was firstinserted and the dial turned

by hand, the spring in the case was wound
up, spring 71 was also wound a little further,
and the wheels beyond the cluteh 72 73 were

not turned, owing to the cluteh not catching
The plug also struck the-

in that dir eetmn
arm Il on one side; but, as shown in IFig. 3,

the arm is so ananﬁed as to swing out of the |

- way and allow the pin tmvelmw in this di-

00

rection to go past.

IFrom the preeeding de-
seription it can readily be seen that the main-
spring runs the mechanism on the backward

motion of the dial and that the spring 71

brings the back dial to its normal position.

~When the spring p on the back dial reaches

the first part of the insulation on said dial,
the current is stopped and at the same time

the plug in hole 1 strikes against the arm IT

on the opposite side from the first time. Arm

, the mech-

q are

| 168 teeth

of the pathof the plug by the catch &, so that

now theentire brakearrangementisoperated,

consisting of the arm H, cateh G, and arm T,
fastened rigidly to the shaft 67, to which also
is attached the arm 65 and flat SpI ing iImmedi-
ately in front. This latter constltutes the
brake-shoe and is adjustable by the screws

shown and is now thrown, by reason of the plug.

in hole 1 striking the upper end of arm I, f01 -

| Il In this direction is held from turning out

70

75

ward against the wheel K on the armature-

shatt.
cause arm I i1s held back by the spring 75,
Fig. 2, and, seeond, by reason of the brake
stapmnﬂ* the wheel B and armature, the lat-
teraction being much the greater. The wheel
K 1s prefer ably made of or dmmy medium soft
rubber, leather, or similar material. The
mechanism now assames the position shown
in IFig. 1, with the exception that the plug in
hole 1 occupies the position of w.

rest. The SWlteh -arm at the central station
has been moved forward into connection with
the next contact, representing subscriber No.
1. The calling subscriber now ‘‘rings up?”

over the connected telephone-lines and the

general retarn-wire, the receiver is taken

down conversationis held, and when finished

the qubscubers hang up theu' recelvers.
While conver satlon was going on and the
receivers were off the hooks the calling-sub-
scriber’s
shownin Ifig. 4. Thearm Jterminatesin the
ordinary telephone hook and switch connec-
tions, which are well known and are conse-
quently not shown here. When the conver-
sation has been terminated, the calling sub-
seriber, as stated, hang sunlnsmcewel Wthll
by reason of ifs Wewhb depresses the lever J
which has been held up by the spring v, m1c1
accomplishes several results. Lever J is
swung on a shaft sf, and X is another lever
swung loosely on the same shaft and held
with its left end forced down by the spring
K'. Kt is a stop formed by bending a pro-
jection of K over the top of J, and KD 1s an-

other stop formed by bendmﬂ' another pro-

jection of K underdJ,leaving a space,as shown,
for J to play between. When J is depr essed
by the receiver, I cannot move, because-the
mechanism is locked wheel P is llIIIIIOVELble,
and the pawl L, f‘lstened on K, is engaged in

but J can drop as fa1 as the lower
stop Kb.

“This stops the mechanism, first, be-

(Shown in -
the drawings.) The brake is pressed against
the wheel E and the mechanism is now at

8o
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instrument assumed the position

105
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120

Indoing so M, another arm swung

on J, strikes with its lowest notched end the' :

arm k fastened to the collar O, which is in
turn f&sbened to theshaft N. Thls last shaft

is bent down under the curved end of cateh
G

18 tmned elevatmﬂ* its lowel end and lifting
the eateh ( off from the arm I1'.

right.

-This 1@-"
leases I, which now falls forward toward the
At the same instant I is pulled back

125

When k is struck by M, the bent shaftN

I30

t0 the left by the spring 75, Fig. 2, and arm -
H, HOWfI ee of the pm in 13he dml, also sSprings
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back into an upright position through the ac-
tion of spring sn, Ifig. 3, this part of the mech-
anism now assuming the position shown in
Fig. 7. The mechanism now being free; J
continues to fall, carrying KX and the pawl L.
This turns the wheel P and restarts all the
mechanism, the spring K’ forcing K again

ahead of J, giving a long sweep to the pawl

L. Theend pa,; Fig. 4, of pawl L now strikes
against the stop st and the pawlis withdrawn
from the teeth of wheel P. The arm 7, it
should be stated, is for the purpose of strik-
ing the rod m on M and forcing the lower part
of M off the arm /& immediately after the arm
Il has been released. At the termination of
M’s movement its lower end strikes the piece
73 and withdraws M out of the way, the bent
shatt 1s released, the bent portion or lower
end falls back to place, (* catches H’ again,
and I is ready to stop the mechanism again
at the end of the operation. The instrument,
having beenstarted by the pawl Land ratchet-
wheel P, now resumes its movement. As be-
fore stated, it stopped just as the first part
of the insulation, Ins 2, came under the back
spring p. Thearmature now hastoturn four
times again before current is sent, thus for

the second time reaching the required speed

for generating current effectively. YWhen the
insulated section is passed over, both springs
are again 1n metallie contact with the dials,
and as 1t 18 of no use to turn the back dial any
farther and as it must be stopped in a position
where a plug in hole 49 will engage with the
stop r at some subsequent operation it is ac-
cordingly stopped by the pin « on the back of
sald dial striking the stop 61 on the front of
frame C, Fig. 2. The front dial continues its

movement until the balance of alternations

necessary toturntheswiteh-arm at the central

station entirely around over all the contacts

to the place of starting has been sent. This
occurs when the insulated section on the front
dial gets around to its normal position, as
shown in Fig. 1, the permanent pin on the

back of the front dial (represented by the dot-

ted cirele w) stopping the instrument by caus-
ing the brake to act precisely as the plug in

‘hole 1 did. When the back dial reaches its

normal position, (shown alsoin Fig. 1,) a pin ¢
on the back of the dial reaches a position
shown by asimilar dotted circle, (also lettered
tin Kig. 4.) This forces the upper part of the

-curved lever 62 away from the frame and also
The

forces the lower end nearer said frame.
lower end then strikes the pin pn on pawl L
and throws the pawl out of engagement with
the wheel P. Thisis done so that in answer-
ing a call from another subscriber and while
the called-subscriber’s dial instrument is at
rest the lever J, controlling the telephone-
switches, may be worked, which would be im-

possible 1f the pawl L continued its engage- |

ment, as the wheel is locked by reason of the
brake being on.

In Ifig. 1 the front. dial is represented as
broken away to show the construection behind

~erate the brake.

weak toward the end.

it. 'This dial, as before stated, is perforated
with forty-nine holes. With forty-nine holes
on a fifty-subsecriber dial another pin is nec-
essary to prevent a wrong number of alterna-
tions from being sent if the dial should acci-
dentally be operated without inserting a plug
in some one of the holes. Tothisend s, Fig.
1, is placed permanently on the back of the

front dial one space from hole 1 and near

enough the edge to hit the stop » and bring
the insulation on the back dial into a proper
position topreventa wrongnumberof alterna-
tions being sent, but not near enough to op-
The back dial’s normal stop
olswings betweentwopinsuwand v far enough

to allow the back dial an entire revolution
~when the plug is in hole 49 on the front dial.
The front dial 1s limited to one complete revo-

lation by a similar arrangement on the front
of the box containing the instrument and is
shown in Fig. 4%, io and ?p being the pins be-
tween which the stop s moves. In Fig. 2
shown mounted on the shaft 51 is a wheel 76,
into which a cateh 77 drops. This is clearly
shownin Fig.4*. Thisarrangementis to pre-

~vent turning the dial only part of a revolu-

tion and starting it or to prevent stopping and
setting the dial back after it has started and
before it has resumed its normal position
again. When the shaft 51 and wheel 76 are
turned when winding the spring and other-
wise preparing to operate, the cateh 77 as-

~sumes the position shown by the dotted lines

and acts as a pawl to prevent backward move-
ment until an entire revolution has been com-
pleted, when, meeting the notch again, it as-
sumes 1ts normal position again only to be
forced out and in the opposite direction when
shaft 51 starts its backward motion and con-
tinues to act as a pawlin this direction until
normal position of shaft and wheel 76 is again
attained. |

If only a simple mainspring is used to fur-
nish the motive power, a difference in speed
will result which is not desirable between the
beginning and end of the operation of the in-
strument, the spring becoming comparatively
If the spring is tight-
ened to remedy this weakness, the mechanism
runs too fast at first. To remedy this, the
gear-wheel 54, Fig. 2, has been provided.
This wheel meshes in the pinion 70 on the
main shaft 51 and is about four times larger
than said pinion, so that the shaft 50 never
makes more than one-quarter of a revolution.
Upon starting when the mainspring is strong
the arm W on the end of shaft 50 is in a ver-
tical position and the heavy spiral spring R
is pulling directly on a line with shaft 50, or,
In other words, is on a dead-center. In con-
sequence spring R does not help to run the
dial .instrument. As the instrument runs;
however, arm W begins to travel to the left,
Fig. 12, gradually allowing the spring to pull,
first, nupon a very short leverage, gradually
increasing until the position shown in Fig.
12 is reached, the mainspring being at its
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weakest and spring R now pulling with a
good leverage toits best advantage. In this
form of a transmitting instrument for an au-

tomatic telephone - exchange system each

main and each compensating spring must be

made adjustable, for the reason -that when

working over a long circuit the resistance is
high and the speed is fast.

contrary, the same 1nstrument 1s.operated

over a short line,the resistance 1s much lower,
the generatoris tosomeextentshort-circuited,

and the speed becomes too slow. To provide
for this adjustment, a box containing the
l"lflﬂi]llS_'[)liI]fT is constructed in the manner
shown in Fig. 14, in which a circular case is
preferably cmt on the back frame D and

‘shown in sectionatS. Another circular case
-provided with a front T fits into the first and

is held by the screws Sc in the first case,
reaching through into a groove in the second
case. - These screws allow of the inside case
turning around, but prevent its removal.
One end of the spring Sp is fastened to the

shaft 51, while the other end is fastened to

the inside case. The front case 1s formed
with teeth around its edge like a gear-wheel,
and a pawl V prevents backward movement.

Near one side of the gear-case is cast an ele-

vation U, which is drilled out, leaving a hole
in the center, into which a k'ey' may be in-
serted.
ing the hole is provided with a pinion-that
meshes in the teeth of T. DBy inserting this
key and winding like a clock the desired ten-
sion may be attained, while to lower the ten-

sion all that is required is to hold the key

steadily, raise the pawl, and- let the case T
baclk. Refmld,tmn-spmrlﬂ' R is provided with

-a thumb-nut 69 (shown in the drawings) for

adjustment purposesj which needs no expla-
nation.

It will be seen fmm the foreﬂomﬂ* descrip-

tion that after a subsecriber has placed a plug

in a desired hole, turned the dial, and pressed

the handle thereafter all the operations are
performed auntomatically, the plug may be left
in any hole at any time, and hanging up the
receiver resets the switchboard. It will also
be seen from the description that no matter
where a pluw is placed or whether one is
placed at all in the front dial fifty negative

and fifty positive currents will be %ent over.
the line at every complete revolution of the

dial instrument when connected as shown 1n
I'ig. 9. Theinsulation on the back dial being
slid around into any required position sepa-
rates these currents into {two groups and al-
lows the armature always to attain the proper
speed.” The transmitter may be, as stated,
used on ageneral return-wire system; butthe
best way known to meis to use 1t on the sys-
tem now about to be described. This dis-

‘tinguishing feature of my invention uses only
two wires from each subscriber and bridgesin
all operating-electromagnets during the time

the lines are used for conversational pur-

poses, and these magnets are bridged in such

When, on the

This key back of the portion enter-

‘ductor Ow and also that magnets 85’ 85’

'a manner between the two sides of the me-

tallic circuit that two comparatively high-re-
sistance magnets are bridged in series with
each other, thereby f‘freatl} increasing both
the resistance and inductive retardation of
the bridge-cireuit. Toaceomplish this result,
I arrange the circuits and operating-electro-
magnets as follows: Referring to Ifig. S, rep-

resenting two stations, in which station No.
1 has conneeted 111mself with station No. 2,

the parties arerepresented asin conversahon

with both receivers off their hooks. The draw-

ing refers toan exchange of eight subscribers,
and each subscriber 1s provided at the central
station with a travelingarm, which is adapted
to make contacton the ew‘ht points, of which
97 and 98 are the first tWO as desired. Simi-
lar points of all subser ibers’ switches are con-
nected together; but for clearness only three
are so represented.
traced beginning with station No. 1’s receiver
through the secondary of the induetion-coil

SC, telephone-hook SW, line Rw, contact-

point and spring 80, traveling arm 83, contact

98, over connecting-line to 98', traveling arm

88’ line Rw'. statlonNo 2’s1mtruments as at

statlon No. 1 back over line Ow/, throue‘h-

contacts 82’ and 33’ to common ]unctlom-wwe
CJ, through contacts 32 and 83, line Ow, back
to statlon No 1’s recelver.

Both dial instruments at the Sub%cmbers

ends are bridged across the circuit; but as

they are always on open mremt_when at rest
they have no effect on the lines at such time.
It will be seen that as the switchboard now
stands the regular switch-operating electro-
magnet 85 85 is bridged in series with theeir-

cmt changing magnet 84 84 directly across the

metallic uremt from conductor Rw to con-

~and

34" 84" are arranged in the same manner.
84 84 and 84’ 84’ are polarized electromag-

nets provided witharmatures pivoted at Lhen*_-

centers and carrying on their upper ends, as

The circult may be
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here represented, switches so arranged that.

when the armatures are mpped in the Oppo-

site direction to that shown in Kig. 8 the mag-
nets operating the armatures will be thrown
out of the bridge-circuit into the side of the
metallic circuit Ruw Rav'. The magnets op-
erating the switchboard—=85 85 and 85" 85—
are left bridged across the metaliic circuit.

When tlpped in this last-named direction, it
will be noticed that switches on the lower
ends of armatures 99 and 99’ have broken the
other side of the metallic cireuit Qw O’ near
85 and 85, respectively. These,in fact, were
the conditions when station No. 1 started to
eonneet his eircuit to that of No. 2. P_[is oW1

.....

bridged 1in. on the side Ow.

ceiver was on the hook, the other side of his
cireult Rw was connected through the mag-
neto-generator and bell 100 to the ground, so
that when he. operated his dial instrument
the only . path for the current was over the
line Rw,contact-spring to 81, (main.line now

When his re-
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~over this cireuit.

open at 80,) through armature 99 to the junec-
tion between S84 84 and 85 85, through !5 85
to wire Ow back to dial instrument.
becoming connected to station No. 2 it will
be seen that as both stations’ receivers are
on their hooks a grounded circuit extends
from station No. 1 over line Ruw, contact-
spring and contact 81, armature 99, junction
between magnets 84 84 and 85 85, through
cotls 34 84, traveling arm 88, contact 98, con-
necting-line to contact 98, traveling arm 8%,
clectromagnet 84’ 84/, armature 99, contact
31',and spring to wire Rav,switch-hook, (now
depressed,) magneto-bell 100’ to ground again.
Subsecriber No. 1 now rings his magneto-bell
T'his operates S84 84 and 84
54" and also the other subsecriber’s bell. At
the present time it makes no difference how
54 84 and 84’ 84" are polarized, for if the first
current 18 of the wrong polarity the next one
will operate them. When the magnets oper-
ate, the armature tips over, and in doing so
the magnets are thrown out of the grounded
circuit and of course stay out, for the reason
that they are no longer in circuit with the
magneto-bell 100. The magnets 84 84 and 84
34" are now in the bridge-cireunits in series
with 85 85 and 85’ 85/, respectively, precisely
as represented in I'ig. 8. One of the objects
of having the circuit Ow open at 82 and 83
while operating the dial instrument is to pre-
vent current going over the traveling arm
and operating other subscribers’ switch-mag-
nets, which at every contact of the arm come
in multiple with the operating subseriber one
after another. Another objeect of the same
arrangement will be explained hereinafter.
The electromagnets of all subseribers cor-
responding to 84 84 are polarized in an oppo-
site polarity or are reversed in their connec-
tlons in the bridge to the magnets correspond-
ing to 85 85. In thissystem of operating the
dial instrument is provided with an extra
spring bearing against the back dial and
shown by the dotted lines p', Fig. 7. Thisis
simply an extra contact-spring projecting
ahead of the spring p just half the distance
between two adjacent holes in the dial A.
This is for the purpose of having an extra
current of the same direction as the last one

that placed the traveling arm S8 on contact
98.

85" are not now influenced by positive cur-
rents. ‘I'herefore when the subscriber at sta-
tion No. 1 hangs up his receiver and his dial
starts the first current sent, owing to the ad-
vanced spring p’, will be a positive one, and
as both sets of magnets are in parallel or mul-
tiple current will divide and go through each.
Coils 85 85 and 85’ 85/, as stated, will not be
operated, but coils 84 84 and 84' 84’ being
polarized in the opposite direction will be
thrown back to their original position in the
Bothsubseribers’lines Ow and

Ow’ will be opened at 82 83 and S2' 83/, so that

After

Supposing this last-named current to
“have been a positive one, then 85 85 and 85

r
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- the next current from station No. 1°’s dial in-

strument can get tonoothermagnet but 85 85,
which 1s operated by the currents now com-
ing from the dial instrument and resets the
switch 88 on contact 97 in the same man-
ner as described on the general return-wire
system.

It will be seen from the foregoing deserip-
tion that a subscriber’s line is always open
on the side Ow at 82 83 until the subsecriber
rings over his grounded side. After two
subscribers become connected and take down
their receivers the grounds at both ends are
removed. If any one else connects theirline
to the lines of the parties connected, he can-
notoverheartheirconversation,forthe reason
that his own line is open on one side and he
cannot close 1t, because he has no ground to

ring over and actuate his magnet correspond-

ing to 84 84. It will thus be seen that the
service is secret; but if A calls up B, C, and
D one after another and tells them that he
will leave his ground on until they all signal
him by ringing then I3, C, and D may all con-

-nect with A, when all the grounds are re-

moved and the service still remains secret.

In Figs. §Sand 9 the central-station appa-
ratus 18 shown mostly in diagram.

In Figs. 10, 11, 13, and 15 the preferable
way of arranging the apparatusisshown. 92
18 a shaft adapted to rotate between the trun-
nion-screws 93 93.  88% is the ratchet-wheel
through which motion is imparted.
washers, the last ones near the ends prefer-
ably screwing on the shaft 92 to hold the
wheel and other washers on. Between these
washers are held arms 91 91. A single one
1s shown at the right, Fig. 15, and, as will be

‘noticed, has a keyway punched on the inner

circle. A corresponding one is sawed in the
shaft, and a key holds all securely from turn-
Ing.
as shown, allowing it to easily slip into con-
tact with the raised portions 95 of the con-
ducting-bars 94, which are held in a suitable
manner rigidly between the insulating-bars
26 96. The raised portions 95 of the con-
ducting-bars are indispensable when a large
number—for example, fifty--of arms 91 are
used, for if they were not used two, three, or
more bars would be in connection with one
switch instrument at one time, if the arms
were made short enough to be practical.

In Fig. 15 it will be seen that the lower.

shaft need revolve but one-eighth of a revo-

lution to place one of its arms 91 on the last

bar on which the arm of the other shaft nor-
mally stands, thereby putting them in con-
nection, for the shaft 92 and arms attached
are the equivalent of traveling arm 88, Fig. 8,
while the dead bars 94 represent the connect-
mg-wires from 97 98, &e., to 97’ 98', &e.
T'he operating-electromagnets 85 85, Iig. 8,
are polarized, a number in a set, by one set
of permanent magnets, as shown in Figs. 10,
11, and 18, in which 88* 88* are the magnets

90 90 are -

The small end of this arm is rounded,
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polarizing all the armatures of a set of elec-
tromagnets through the pole-pieces 88, and

39 89 are another set arranged with poles in
an opposite direction from the first and mag-
netize all the electromagnet-cores of the set.
The ratchet-wheels %X 88% and shafts with

arms are arranged with their accompanying

electromagnets and connecting-bars on each
end of the permanent magnets, as shown in

Fig. 13. The electromagnets 84 84 84’ 84’

Iun 8, are preferably pelml/ed in the mme

manner. - -
In the foregoing deseuptlen of m;y inven-

~11on [ use the worc d ¢ oround” as a correlative

term for any gener: al return-conductor of a
cireuit, whether it be the earth, gas or water

of a special wire “for that purpose.
It is evident that I donot confine myself to
the exact details shown, and the same may be

modified without materially departing flom

the spirit and scope of my invention.

Having thus fully described my invention,
what I claim as new, and desire to secure l}y
Letters Patent, is— |

1. In an autematle telephone or other elec-
trical exchange system the combination of
switch-operating electromagnets at a central

station, metallic circuits radiating to substa-

tions, means for operating theswitching-mag-
nets at the central station consisting of a mo-
tor-driven magneto-electric generator, gener-

ating alternating currents, at each Substetlon-

and eentmlled bve dial, and a movable plug
forcontrolling the dial Sllb%‘t&’[]tlﬂll}?' as shown
and described. *-

2. In an automatic telephone or other elec-

trical exchange system and at the central sta-
L1011 thereof,pelanzed electromagnetic switeh-

g devices for operating the trens‘fm Instru-
ment and connected to lines converging from

substations to said central station, in combi-

nation with mechanical alternating-current
generators of electricity at the substations,

wheleby the central-station transfer instru-

ment is operated by alternating currents from
emd generators. |

In an automatic telephone or other elee-
tuca,l exchange system, metallic circuits con-
verging from substations to a central station,
a central-station transfer instrument for ef-

- feeting connections between the substations,

55

60

| eleetremaﬂnets of relatively high resmtenee_
~ for operating the transfer msbrument

electromagnets being bridged in branch cir-
cuits umtmﬂ' the two sides of each of the
metallic euemts telephone-receivers at the
substations, all in combination with suit-
able means for operating the electromagnets
whereby any substation telephone-receiver
may be connected in multiple arc with its
own operating-magnetf, and the receiver and
operating-magnet of another substation.

4. In an automatic telephone or other elec-
trical exchange system metallic circuits ex-

eld,

| tral station in which onie side of each metallic

cirecult is normally connected through a sig-
naling device to.the ground at the substation
end only; the other side of each metallic eir-

cult being connected to a common junection

at the central station but normally open-cir-
culted at said central station, electromagnets

for operating the central-station transfer in-

strument bridged across each metallic cir-

S R
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cutt, and electromagnetsin the grounded side

of each metallic circuit for closing the open

circuit in the opposite side upon signaling
over the grounded side when two or more

metallic eireuits are connected together.

5. In an automatic telephone or other elec- -

trical exchange system metallic circuits ex-

tending ft‘om a series of substationstoa cen-

tral etatlon in.which one side of each metallic
circuit is normally connected through a sig-
naling device to the ground at the s'ubstati'eu
end only; the other side of each metallic cir-

cuit being connected to a common ;]1111(*131011
at the eentlel station but normally open-cir-

cuited at said central station; electromagnets
for operating the eentml-sbetion tl*_ansfer in-
strument bridged across each metalliccireuit,
and electromagnets in the.grounded side of
each metallie eirecuit for closing the open cir-
cuait in the opposite side and contacts con-
trolled by the last-named electromagnets for
throwing .said electromagnets out of the
n"leunded circuit and into the bridge-cirenit

upon signaling over the grounded elde when
two or more 11’1ete,111(, cireuits are connected

’rOffe‘rhel‘
In an automatic telephone or other elec-

| trleal exchange system metallic circnits ex-

tending from a series of substations to a cen-
tral eta‘mon in which oneside of each metallie
circuit is normally connected to the ground
at the substation end only; 381wne11nw device
normally connected in said g 1‘0unded side
at each substation; eleetromaenets in each

grounded side-at the central station for clos-

ing an open circuit in the other side of each
metal]ie circuit and arranged with proper

contacts for being thrown outof the grounded
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side and Into series with the central-station

switch- operating electromagnet ot its appro-
priate circuit, these last- nemed electromag-
nets being permanent]y bridged across the

sald metelhe circuit, upon Opelf‘cttlﬂﬂ the sig-

naling device over the grounded circuit; e,ll
in combination with a source of electricity in

the metallic circuit for throwing the first-

named electromagnets out of the bt‘ldﬂ'e -C1r-
cuit back into the crounded side of the me-

tallic circuit when requlred Subst‘mtmlly as |
| 125

7. In an automatic telephoneor otherelec-.
trical exchange system a transmitter for op-

shown and described.

erating the eentml -station transfer instru-

ment consisting of a magneto-electric gener-

ator of electricity, power-driven mechanism

for revolving the generator-armature and

tending from a series of substationsto a cen- | means consisting of'amovable plug and brake
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| operated tbereby, for stopping the generator
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aftera predetermined numberof revolutions
have been made. |
8. In an automatic telephone or other elec-

trical exchange systemn a transmitter for op-

erating the central-station transfer instru-
ment consisting of a backward and forward

moving dial, a mechanical generator of elec-

tricity controlled by the dial and arranged to
be run during the backward movementof the
dial only, and means for stopping the dial at
any one of several predetermined positions
during its backward movement.

9. In an automatic telephone or other elec-
trical exchange system a transmitter for op-
erating the central-station transfer instru-
ment consisting of a magneto-electric genera-

tor, rotary backward and forward moving cir-

cuit-closers for controlling the generator-cur-
rents, the insulating-sections on said cireuit-
closers being of sufficient width to break the
generator-current and allow the armature to
revolve several times on open circuit, all in
combination with a source of power for run-
ning the generator.

10. In a transmitter for.operating the cen-
tral-station transfer instrument in an auto-
matic telephone or other electrical exchange
system the combination of a magneto-genera-
torof alternating currents of electricity, back-
ward and forward moving circuit-closers for
controlling the generator-current, and means
for stopping the circuit-closers at predeter-

mined positions on their backward movement.

11. Inanautomatic telephoneor other elec-

- trical exchange system a transmitter for op-

erating the central-station transfer instru-
ment consisting of the combination of back-
ward and forward revolving dials, a magneto-
generator of alternating currents of electric-
ity, suitable gearing connecting the dials and
generator, insulating-sections on said dials,
springs adapted to convey the generator-cur-
rent and bearing against said dials, means
for retracting the dials and means for stop-
ping the dials at predetermined positionsdur-
ing their backward movement. |

12. Inmanautomatic telephone or other elec-
trical exchange system a transmitter for op-
erating the central-station transfer instruo-
ment consisting of a magneto-generator of
electric currents, spring-driven mechanism
for running the generator, a dial for control-
lingthemechanism and for winding the spring
manually, all in combination with suitable
means forstarting and stopping the mechan-
ism after being wound manually as stated.

13. In an automatic telephone or otherelec-
trical exchange system a transmitter for op-
erating the central-station transfer instru-
ment consisting of backward and forward
moving dials, a maguneto-generator of electric-
ity controlled by the dials,spring-driven mech-
anism for running the generator, all in com-
bination with an auxiliary spring arranged

]

spring toward the last of its operation, sub-
stantially as shown and described.

14. In an automatic telephoneor otherelec-
trical exchange system a transmitter for op-
erating a central-station transfer instrument
consisting of a mechanical generator of elec-
tricity, spring mechanism for running the
same, a dial controlling the same, perfora-
tions in said dial, a plug for insertingin said
perforations, pawl-and-ratchet arrangements
for starting the mechanism, and a brake-le-

70
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ver for stopping the generator and operated -

by the plug striking the lever.

15. In an automatic telephone orother elec-
trical exchange system a transmitter for op-
erating the central-station transfer instru-
ment consisting of a magneto-generator of
electricity, spring mechanism for running the
same, a perforated dial for controlling the
mechanism, pawl-and-ratchet mechanism for
starting the transmitter, a brake arrangement
for stopping the same and a permanent pin
inserted in the dial for actuating the brake
at the end of the transmitter’s operation.

16. In a transmitter for .operating a cen-
tral-station transfer instrument in an auto-
matic telephone-exchange system, in combi-
nation with the generator-magnets, revolving
armature and mechanism for driving the lat-
ter; a starting device consisting of aratchet-
wheel attached to a suitable part of the driv-

Ing mechanisin, a lever or arm actuated by
hanging up the telephone-receiver, a pawl at-

tached to same and adapted to engage with
the ratchet-wheel, whereby in hanging up
the receiver the attraction of the magnets is
overcome and the armature and mechanism
started. *

17. In atransmitter for operatingacentral-
station transfer instrument in an automatic
telephone-exchange system a starting mech-

anism congisting of a lever for supporting the

telephone-recelver, a pawl attached to the le-
ver, a ratchet-wheel attached to the driving
mechanism and whose teeth are arranged to
be engaged by the pawl, a stop for withdraw-
ing said pawl at the end of the lever’s move-

‘ment, a pin on said pawl, a lever actuated by

the transmitter when coming to rest or nor-
mal position, and lying, when so actuated, in
the path of the pawl-pin, thereby prevent-
ing the pawl engaging with the ratchet-teeth
when the telephone-lever is operated.

18. Inabackward and forward moving dial-

transmitter for operating a central-station
transfer instrument In an automatic tele-
phone or other electrical exchange system, a
magneto-electric generator, a brake-wheel on
the generator-shaft, a brake adapted to come
in contact with said brake-wheel and con-
trolled by a backward and forward moving

lever arrangement, whereby moving a pinin

the dial-front against the lever in one direc-
tion does not affect the brake but operates

sald brake when the pin is moved against said

to compensate for the weakening of the first i lever in the opposite direction.
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19. In an automatic telephone orother elec- | another simple orcompound permanent mag- -
trical exchange system and at the central | net magnetizing all the cores of the electro-
station the:reof, a group of switches for con- mawne_ts of the ogroup.

- necting different lines, electromagnets and. . WARD DECKER.
5 Mnmtures for opemtmn the same, a simple ‘Wltnesses . |
or compound permanent magnet magnetizing J. 5. GROSS,

all the armatures, all in combumtlon with

K. A. IIINGKLEY.,.
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