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SPECIFIGATION formmg part of Letters Patent No. 551 948 dated. December 24, 1805.

~ Application filed Aprll 18 1393, Serial No, 470,899,

(No model,)

To all whom it may concern |
‘Be it known that I, VVILLIAM H. COOLEY
a citizen of the United States, residing at
Brockport, in the county of Monroe and State
of New York, have invented certain new and
useful Improvements in Electric Telegraphs,
of which the following is a speelﬁcetwn |
The object of my uwentmn 18 to provide a

direct type-printing telegraph adapted either

to automatic or to key transmission without
change and to dispense, except in cases of

| Synchlonons mulmplexmﬂ of the work, with

all synchronous or step-by-step movements_

and sunflower distributers and revolving
parts, and also the movement of hemry perts
in the receiving-printer,such as the carriage or

_ Le} board or mmﬂm‘*heew partsin type-prmt—

20

- .30

ing telegraphs when operated by shifting-

keys or their equivalents, and that too whlle
still employing the equivalent of shift- keysin

a type-writer, so as to reduce to the minimum

the number of type-bars and the work of se-

lecting them. __
Another object of my invention  is the

lengthening of the time allowed at the receiv-

1nw-stat10n for the printing of a character
Witho ut diminishing the speed of trans,mlssmn_
and receiving.

A further ob,]ect 18 to prowde an eutomatm

switching device for a central station adapted

to use In connection with my automatic re-
celving-current distributer and to be oper-
ated f1 om a transmlttmﬂ'-key

A still further object is to provide an ap-
paratus for synchronously multiplexing the

- work of my system calling for the construction

- 40

~of a special synchronizing apparatus.
Other objects and features of my invention

will be hereinafter explained.

For the sake of perspicuity and brevltv I

shall show and describe herein only such por-
tlons of a telegraphic system embodying my

- Improvements as is necessary to illustrate the

45

-

same, reference being made to the accom-
p:zmyin g drawings, in Whieh—-—

Figure 1 showsin side view two of my trans-
mlttmfr-keys and also my automatic transmit-
ting apparatus with the circuit connections
for the same and also for such keys indicated
in diagram. Inthefigurealsoareseenin par-
tial vertical section my perforating-punches.

Fig. 1* shows an end view of the roller L3 of

Fig. 1. Tig. 1 shows in enlarged face view
the contact-pieces opposed to my transmit-

ting-keys, and indicates the circuit connee-

tions for each of such contact-pieces, while

in the extreme right in this figure is seen in

detached p051t1011 the conteet—pleees opposed

to the seventh and eighth keys with the cir-
cuit connections thel efor more fully indi-

cated. Iig. 1°shows in top or plan view my
perfor etmﬂ-punehes and the rods m and m°
and their connecting-plates M, while Fig 1¢
shows a top view of bed-piece T2and the holes

therein 0pposed to the perforating-punches.
‘erent modifi-

Figs. 2 and 5 show slightly-dif
cations of my receiving-current distributer

| and. eonnec‘rlons lmﬂely_ 1 diagram, while

Kigs. 4 and 5 show In similar dlaﬂlams Simi-

'1&1 modifications of my seleetmﬂ‘ device for
directing the current of the locel-pl mting bat-

tery to the proper type-bar-actuating dewees
and to the propershifting devices and the con-
nections therefor. I‘iD‘ 6 shows in side view

one of mybranch 161&}?‘5 used In making such

selections. Fig. 7 shows partly in vertical
section my a,utem atic switch-lever or bar-con-

trolling device with some parts thereof re-

moved for the sake of perspicuity, while Fig.

3 shows a partial plan view of the same; ‘and
Fig. 9 shows in diagram the circuit eonnee—-

tlons used in and Wlth my switching device,
showing sixteen subscribers’ cir cuits in an ern-
larged view from that seen in Fig. 18. Fig.
10 shows in elevation one of my prmtmﬁ' or
type bars with its conneéctions and the means
for operating the same.. Ifig. 11 shows in

‘partial top view the mkmﬂ*-ped, and Kig. 12
‘shows in partial outline plan view the t}?pe-—-

bars to my printer,illustrating their arrange-
ment. Iigs. 13, 14, 15, 16, a,nd 17 show de-—

tails in the eonstluctlon ::md circuit connec-

tions of my synchronizing apparatus for mul-

tiplexing my system, as " will be explained.
Fig. 18 shows partly in plan and side view

dmﬂ ram a centralstation andthe connections
thel efor when equi pp ed Wlﬂl my ew1tch111fr
apparatus. |

Similar letters and numer &ls refertosimilar
parts throughout the several figures.

Refeumﬂ to Fig. 1, M’ M? are metellle key-
bars EthlGlﬂELtlI‘l“ upon metallic rod m, and
having secured upon their free ends spring-

etehes m’,arran ﬂ'ed to catch and hold,as seen,
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the trailer-springs 7°, making contact suc-
cessively with the contact-pieces m/', m? m?
and m!, thoroughly insulated from each other
1 the manner indicated by quite thick strips
of 1nsulating material. Of course 1t will be
understood that each key-bar with its trailer-
spring has opposed thereto a separate and
different series of contact-pleces insulated
from the series on either side of 1t, except,
first, 1n cases where two or more adjacent con-
tact-pieces of the same letter make the same

‘connection with battery M B’, and, second, in

case of that horizontal row of contacts, all of
the same letter, used to control the shifting
device, and in this case these contacts may
all consist of one strip connected to. a switch
making battery connections, such as and in
the manner indicated in side View in the case
of any one of contact-pieces m', m?*, m® and
mtin IFig. 1", showing the spacer- koy by which,
by the (.,hanc-es heremafter described bemﬁ
made in the Switches, my automatic switch-
ingdevices are controlled. Anykeyon being
depressed from the position M’ to the position
MP? makes cleectric (301111eetion between rod m
and contact-pieces m’, m*, m?® and m* suceess-
ively, and upon 1‘@&@]111’1& the position M-~
trailer »° has when %Lrl]{mn fixed rod m°
been pushed tothe rightand eaused to engage
spring-cateh m and immediately upon the
release of the key it 1s by means of any suit-
able spring, as m', caused to return to the
position indicated, M’, v whereupon, Spl"lllﬂ-—
catch ' being depreabed by fixed rod m?°, it
18 diseng ﬂ”ed from trailer m°, allowing ihe
same 1o 1‘61:-111‘]1 to 1ts normal position 1"6&(1}7

for.the next depression of the keyand in con-

tact with the thick insulating-strip indicated
at the top of the series of contact-pieces.

Referring to Figs. 1 and 1°, I will now de-
scribe the circuit connections made with the
contact-pieces of myspacer-key. Dotted por-
tions of lines 12 and 13, as seen in 1ig. 1, con-
nect oppnosite sides of battery M I3, respect-
ively, with contact-pieces m’' m? and m* m?,
while the neutral point of this battery M B 1s
connected by wire 11 with one end of the pri-
mary of the induction-coil L, having its sec-
ondary in the main line and the other end of
its primary connected by wire 10 with rod m.
Thereby it will be seen that the depression of
the spacer-key sends 1o line M L four alter-
nating induced currents or impulses from the
secondary of induction-coil L.

I will now deseribe the battery connecti I
made with the contact-pieces for one of the
other keys. Wires 14 and 15 are connected
to contact-pieces m' and m? and wires 17 and
18 with contact-pieces m®and m?, respectively.
Wires 14 and 15 are connected with battery
M B’ at different points on one side of the
neutral point thereof, while wires 17 and 15
are similarly connected at different points on
the other side of thisneutral point,from which
in turn wire 16 leads to ground. Thus it will

be seen the depression of that key opposed.
to such contact-pieces sends to line alternat-

“ing impulses varying in strength -also from

battery M B'. Each key beside the spacer-
key has a different arrangement of battery
connections for its contact-pieces, such that
cach key will send one or more battery im-
pulses,positive or negative, or weak or strong

as desired. At each end of the rod m is se-
cured a heavy metallic and L-shaped bar M,
60111160‘5@(1 at their outer ends by the metallic

rod %, coming just under the key-bars M' M?,

&c., when each of such key-bars is held up
and in its normal position by means of springs
m!, asshown. HKachkey-barasitisdepressed
carries with it the rod m”, which is kept in a
horizontal position by means of 1ts rigid con-
1160131011 with the heavy bars M, and to this
rod m’ is secured, in any Sﬂltcbble manner,
such one of keys M M2 &e., as it is desired
to use for the spacer-key, and having connec-
tions made therefor with its contact-pieces,
such as already described. Thus 1t will be

seen that the spacer-key may be depressed

alone, sending only induced impulses to line
alternating in kind, and that eaeh other key
when depressed carries with it the spacer-key,
and also sending to line one or more battery
impulsessy nchronizin gand harmonizing with
such induced impulses.

In Fig. 1° there is shown in plan view bars
M, rods m and m’, and also the k-shaped

, _ e D M ) g . _
pleutes or bars ' [* [° to I%, carrying my perfo-
ating-punches, and &ISO the similar plmeh—
bars 2', 2*, 2° and z%.

For a ele@rer e*{plmmtlon of my transmit-
ting - keyboard and the circuit connections
tllerefor reference is made to Fig. 1°, which
shows in the body of the figure twenty-eight
vertically-arranged series of contact-pleces
m’ m? m? mt, arranged, as seen, 1n four hori-
zontal rows. Allthose from the second to the
twenty—si\th inclusive, in the rows m', m?
and m? are (Some one or more of them) con-
neeted to battery M B’, those in rows m’ and
m? at the left-hand Slde,, which we will call
for convenience the ‘“‘positive” side, and all
those in the row m?* to the negative or right-
hand side—that is, all those marked S are ar-
ranged to send a strong and all those marked
W a weaker current to line {rom battery M
B’, while those unmarked and left blank are
connected to wire 16 leading to ground. 'I'his
is more clearly indicated in the case of the
seventh and eighth vertical series opposed to
the seventh and eighth keys. (Shown with
their connections in detached position to the
extreme right in this figure.)
of contacts it for keys 2 to 26, inclusive, con-
sists of a single continuous piece, as shown,
connected to a switeh S (Seen in the draw-
ings on its central contact connected thr ouﬂh
wire 16 to ground.)

The switeh 8%, which is essentially a rep-

resentation in di agram of my shift-key, may
be moved to 1its. 1(1fb or right hand contact so
connected, as seen, with battery M B’ as to
send respectively We&h or stronger currents
or impulses from battery M B to line and
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negative in kind. Thus it will be seen that
~any battery impulse sent by any key from

~any contact-piece in the first and third rows

10

~ switches S, 812 S8 and S,

20

m’ and m°will be a positive impulse and any
battery impulse sent by any key from any
contact-piece in the second and fourth rows

m® and m* will be a negative impulse. _
~ Very obviously any desired one of the rows
. of contact-pieces m’ m* m3 m? for keys 2 to 26,

Inclusive, can be made continuous and con-
nected with switch S*; but the lower one is
selected for convenience in the drawings.
As already before said, all of the keys carry
with them a spacer-key, and for convenience
I prefer to oppose to such spacer-key the

- twenty - eighth vertical series of contact-

pieces, the first, second, third, and fourth
of which are respectively connected with
(All seen in the
drawings on their central contacts.) All of
these central contacts are double, each con-
sisting of two semicircular contacts insulated

- from each other and having their right-hand

23

30

;35

sections all connected, as indicated, through
wire 16 to ground, while the left-hand sec-
tions of these central contacts for switches
S and S are connected through wire 12 to
the left-hand side of battery M B and the
left-hand sections of the central contacts for
switches S and S™ are connected through

wire 13 to the right-hand side of battery M B,

from the neutral point of which wire 11 makes
connection, as already described. Ilence the
depression of the spacer-key opposed to the
twenty - eighth vertical series of contact-
pieces sends to line four alternating induced
impulses or currents in the manner already

. described, and such spacer-key by means of

o . .
1t 'will be seen that each key sends to line four

1ts connection with rod m? is always depressed
by the operation of any other key, whereby

alternating induced impulses, and harmoniz-
ing and synchronizing therewith one or more
battery impulses, strong or weak, as desired,
and according to the connections of the con-

- tact-pieces opposed to each of such keys.

Switches S" S®SBS* may be dispensed with

~and the spacer-key contacts connected di-

55

6o

65

rectly with and only with the battery M B,
as indicated in Fig. 1. In this case, then, I
make use of an additional series of spacer-
key contacts, being the first series shown to
the extreme left in Fig. 1%, each connected
through wire 16 to ground, as seen, and op-
posed to this series of contact-pieces, in this
case, I locate a key similar to.any of the
others and disconnected from rod m°. This
key, it will be seen, sends no battery-cur-

rents to line, but only induced currents
through its operation of the already-described

spacer-key. This key, it will befurther seen,

forms at its successive contacts a ground con-

nection for the induced impulses sent from
the spacer-key, traversing rod m and this
key and its contacts and their connections in

- reaching the ground at the sending-station.

A similar ground connection is similarly

formed by the unmarked contact-pieces of

the other twenty-six keys connected through:
wire 16 to ground, while when a battery-im-
pulse is sent to line the ground connection is

made through some part of battery M I3'.. In -

placeof thisarrangementa permanent ground
connection may be supplied through a rheo-
stat 'I', as seen 1n Fig. 1, properly adjusted
and used in the manner already well known
in the art and located as seen in the drawings

16'to ground.
rod m' are seen eight E-shaped bars loosely
nested within each other so as to be capable

-of independent motion, and with their cen-

tral members or portions opposed to the key-
bars M' M2 &c., so as to be struck by such
key-bars when near the bottom of their course.
The central members or portions of these E-
shaped bars (' [?to [°are shown in vertical sec-

75

and connected with wire 19 and through wire
Articulating also upon this

30

tion and have projecting downward from each

a perforating-punch, as seen, arranged to per-
forate the ribbon L’ by passing therethrough
and into holesthereforin bed-piece L opposed
to such perforating-punches, and over which
ribbon I is caused, by means of any suitable
mechanism not shown, to pass, advancing at
each perforation of a character a longitudinal
space or distance covered by the perforations
representing a character. Four of these per-

forating-punches extend straight downward,
while the other four are curved so as to come

in the same longitudinal lines in ribbon 1.
with those extending straight downward.
Fach of these bars [’ [? [? to [® is returned to
and held in its normal position by means of
a springm®. Each of the key-bars M' M?, &e.,
is differently notched out on the under side,
as 1mdicated, so as to operate no one of the
punches or any one or any combination of
two, three or four at a time, except that no
two adjacent ones in the same line trans-
versely of -ribbon L' shall be operated from
the same keys. These perforations thus pro-

nately upon one side and the otherof the lon-
gitudinal row of centrally-arranged smaller
perforations in ribbon L. arranged to engage

the carrying-pins [ on metallic roller I® (seen
also in end view in Fig. 1*) as the same is
“caused to revolveinany suitable manner, (not

shown,) thus advancing ribbon L'. This

roller L° has projecting from either end there-

of contact-pins I, alternating in position and
arranged, as seen, to engage alternating con-
tact-springs [* and [ connected respectively
by means of wires 12 and 13 with battery
M B on opposite sides thereof. As noficed

these contact-springs are arranged to make

contact with alternating contact-pins [’ syn-

QO

95

INele;

105

110

duced in ribbon L. are, as seen, located alter-

115

I20

125

chronously with the contact of needles %, {12,

8, and - {1 through perforations therefor in

ribbon L’ and roller I:—that is, when such
perforations occur. Spring ! bearing on

shaft I.* of roller L? is connected by wires 19
and 10 with the primary of coil L, and also
through the secondary thereof with main line

ig'o
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‘mal positions the punch-bars 2, 27 2%,

and

M L.
respectively by means of wires 14, 15,17, and
18 stuch connection with battery M B’ as al-
ready desecribed in regard to contact-pieces
m', m*, m3, and m*, and thereby producing,
as will be readily understood, the same trans-
mitting -impulses from battery M I3’ when
these contact-needles come in contact with

‘roller I° through perforations in ribbon I..

Each transmitted character to consist, of

course, of from one to four of the larger per-

forations in ribbon L/, all corresponding in
position longitudinally on ribbon L/, as seen,
with the smaller perforations in the central
longitudinal row,while for operating a spacer-
key none of these larger perforations are used.
A selies of four perforating punch-bars 2
z*, 2%, and 2%, as seen, is 1oeated within the
series of plates [ [° I3 , &e., except that their
end sections form, so far as they go, four of
the Sepm-aﬁng-wmhe rs between the bars{' {# 5,
&e., where theyr articulate on. rod m. Hach
of these bars 2 , 2225 and 2t 1s also E-shaped
and has extending 01113%?.:.1,-1*(1 to the left from a
point near the ce sntor of the central member
of each a perforating-punch extending down-
ward also and ar mn%d to enter h ole% there-
for in the extreme 11ﬂht hand edge ol bed-

piece I (Seen also in top view in Fig. 19.)

- The punch formed on bar 2¢ passes 1;111=01.19]_'1 a

vertical slot therefor in bar z', and in the
same way the punches formed on bars z° and
zt pass through vertical slots therefor in bars
z', z*, and z° in & manner so as to allow any
one of such punches to be operated singly.
The transmitting-keys M’ M3 &e., are so
notched out on their under sides with refer-
ence to those punch-bars that when no per-
foration is formed opposite cne of the central
smaller perforations in ribbon I’ then one of
these punches 2/, 2%, 2% or z* shall be brought
into operation, 111&L111§3 a perforation 1J1=::1118-

- versely opposite to such central smaller per-

foration and at the extreme right-hand edge
of the ribbon L’; and opposed to such per-
forations so formed there 1s located the con-
tact-needle [' eonnected through wire 16 to
oround and performing the same office in the
attomatic transmission, as will be readily un-
derstood, that the connections made through
wire 16 between the unmarked contact-pieces
m', m?, m?, and m* and the ground, as seen
and indicated in Kig. 1°. This arrangement,
however, may be dispensed with and the rheo-
stat T or its equivalent used in place thereol
in the manner already described. bdSprings
m! are used to return to and 1'101d in their Nnor-
and z-.
Thus it will be seen that by automatic trans-
mission by perforated ribbon I/ there are sent
to line ioul alternating induced Impulses and
one or more battery 1111pulbes harmonizing
synehronizing therewith, these battery
impulses being weal or strong, as already n-
dicated and deseribed. The&,e mmduced 1m-
at
her

pulses I use tooperate and make certain th
at the time of each battery impulse, whet.

Contact-needles I, 2 1% and [“ make

sent or not, there shall be sent to line an im-
pulse which shall operate only a relay con-

trolling my automatic current-distributer and
‘also, when desired, another portion of my re-

ceiving apparatus,while the battery impulses
of different strength are caused to operate
other parts of my receiving apparatus, as will
be explained-—that 1s, I prefer to energize
the actuating-ceils of my receiving current-
distributer from an electric circult controlled
by a main-line relay actuated by high-tension
impulses, while at the same time, when so
desired, such high-tension impulses may be
used to actuate other parts of my recelving
apparatus, as shown, although I do not Iimit
myself to the use of such high-tension im-
pulses for actuating the relay controlling my
distributer. |
Referring to K1
automartic current
the main line at

os. 2 and 3, which show my
“distribu ter, M L represents
the receiving-station going

the coils of relays 1 J I£. "These relays, like
several others which I prefer to make use of
in my receiving apparatus, are polarized re-
lays, as indicated, having each two armatures
each trunnioned in a separate permanent
magnet. Thearmatures of eachrelay, aswell
as all parts with which they come 1n electric
contact, are insulated from each otherin any
suitable manner, (not shown;) but in other
respects these relays are of substantially the
usual construetion. It will of course be un-
derstood that either armature of each relay
can be adjusted to respond to impulses only
positive or negative in kind, and that, too,
independently of the adjustment of the other
armature of the same relay. Armatures 2
and ¢ of relay I have each a bias tending to
return them normally to the position shown
in the drawings.

Inmy aumnmtm current-distributer I make
use of similar relays A B C to H, having arma-
turesabctohanda' b ¢ to i/, respectively,and
having each a neutral adjustment and work-
ing contacts on the left-hand sides thereof
only, as shown.
relays are connected together in the following
manner, viz: in circuit 21 and in series therein
the right-hand coil of relay A, left-hand coil
of relay C, secondary of induction-coil A', and
any suitable receiving-coil A?; in ecircuit 22
in the same way right-hand coil of relay B,
left-hand coil of relay D, secondary of coil I3,
and any receiving-coil B?;
hand coil of relay C, left-hand coil of relay A,
secondary of coil U, ‘and any receiving-coil (/3
and 1in circuit 24 right- h&nd coil of 1(31:5@ D,
left-hand coil of 1"01.-;1}? , secondary of coil D"
and any receiving- _coil D, By afurther refer-

ence to Ifig. 3 and the plan of lettering adopted

therein it will be seen that this system of
connections is used with the other relays I,
F, G and .
Referring to Fig.
several parts in the positions indicated in the

| drawings, the first main-line impulse, say a

to ground, as indicated, atter passing through

The actuating-coils of these

in circuit 23 right-

2 and starting with the
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- 1ts right-hand contact and also armature 7
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positive one, throws armature ¢ to the left-
‘hand contact, causing current of battery L B,

having its terminals, as seen, connected with
the trunnions of armatures 4 and 4/, to pass
through wire 8, primary of induction-coil A’,

armature a’, wire 1 connected with the trun-

nion thereof, and armature 7' back to battery
L B, thus induecing in the secondary of coil

A’ an impulse tending to hold more strongly

in their present positions armatures a a' ¢ ¢'.

Theimmediately succeeding negative impulse

on the main line throws armature 7 back to

!

over to its right-hand contact, shutting off
from the primary of coil A’ the current of bat-

tery L BB, but causing it in a similar manner

~to traverse, by means of wires 9 and 2, the
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primary coil B’ through armature ' and wire
2 connected with the trunnion thereof. The

‘inverse impulse induced in the secondary of

coll A’ by the shutting off from its primary
oi the eurrent of battery L B causes armatures
a and a’ to move over to their back contacts
on the right and armatures ¢ and ¢’ over to
the left on their working contacts, while the

impulse induced at the same time in the sec-

ondary of coil B fends to hold more strongly
armatures b and b’ on their working contacts
and armatures d and d’ on their back contacts.
1Thethird, a positive impulse on the main line,

throws armatures ? and ¢’ over onto their left-

hand contacts, causing current.of battery I. B
totraverse the primary of coil C' and shutting
1t off from the primary of coil B’, induces in
the secondary thereof impulses causing arma-
tures b and 4’ to move to their right on their
back contacts, armatures d and d' to strike
their working contacts on the left, and also
tending to hold more strongly against their
working contacts armatures ¢ and ¢/, and also
to hold more strongly against their back con-
tacts armatures @ and ¢’. The fourth, a neg-
ative impulse on the main line, throws arma-

‘tures 4+ and ¢’ against their right-hand con-

tacts, shutting off the current of battery L B
from the primary of coil ¢’ and causing it to

traverse the primary of coil D', induecing in

the secondaries thereof impulses eausing ar-

matures ¢ and ¢’ and ¢ and ¢’ to return to the
Ppositions indicated in the drawings, and tend-

ing to hold more firmly against their left-hand
or working contacts armatures 4 and d’, and

also more firmly against their back contacts

armatures b and 6’. Upon the cessation of
this fourthimpulse,whetherimmediately suec-
ceeded by another (positive) one or not, ar-
mature 72 returns to its normal position indi-
cated 1n the drawings, shutting off current of

- battery L B from the primary of ecoil D’, and’

thus inducingin the secondary thereof an im-

pulse causing armatures d and d’' and b and ¥’

to return to the positions shown in the draw-
ings, ready for the nextseries of four impulses
used in transmitting the next character.

By referring to Fig. 3 and the plan of let-

tering adopted therein, provision is made, it
wiil be seen, in the same way for eight alter-

| nating impulses in each series, and that in

the same way. also provision can be made for

any desired number.

Referring to Fig. 2, armdtures 7 and 4 have
their working contacts to the left and arma-
tures & and %' have their working contacts
to the right, while the split battery L B’ is
connected onone side, as seen, with the trun-

nions of armatures 5 and &’ and on the other

side with the trunnions of armatures k& and
7. Armatures j and j are arranged to re-
spond only to positive impulses and arma-
tures & and &' only to negative impulses.
Armatures 7 and & are adjusted to respond
to feeble battery impulses on the main line
and armatures ;' and &' to respond only to
the stronger battery impulses.
the armatures 4, j', k& or £’ should respond to

cT

Neither of

70

30

the induced impulses sent to line in the man-

ner described to operate relay I, whereby
connections being made such as indicated by
lines 3, 4, 5, 6 and 7 it will be seen that dur-
ing the time of each one of the four trans-
mitted impulses—viz., first, second, third and
fourth—either one singly or both together or
neither one respectively of the pairs of coils
A? B? C? and D? may be placed in circuit
with the battery L B'. - T
‘Referring to Fig. 3,in this case armatures

7 and k are arranged to respond to the feeble

and armatures 7' and £’ only to the stronger
battery impulses on the main line. Arma-
tures 7' and &' have working contacts on both
sides of each, each armature resting nor-
mally against a contact connected with the
split battery L. B" at points between the cen-
ter and the extreme positive and negative
sides thereof, to which respectively the left
and right hand contacts of armatures 7' and
k' are connected, as seen, whereby it will
be readily understood that connections be-
ing made by means of wires 4, 5, and 7 dur-
ing the time of the eight transmitted im-
pulses in each series, in this case taken in
their regular order, the coils A2 B2, C? to H?
may be caused to be traversed or not, as de-
sired, by either feeble or strong currents from
battery L B’, each one of such coils receiv-
ing, if at all, its impulse only when the cor-
responding main-line impulse is sent, and
that no matter how often repeated the series

of impulses may be, for which provision is

made, corresponding impulses in each series

will cause only corresponding coils to be en-

ergized, and such coils to be energized only
when desired.

by omitting relays J and K and the portion

-of the main line M 1L contained between

By making connections such
- as indicated by dotted lines 10 and 11 and
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points x and ', then it will be seen that the

‘main-line impulses will be caused to traverse
directly coils A® B? C? to II? instead of caus-
ing such coils to be traversed by relayed im-

pulses or currents. It will also be readily

seen that by omitting relays B, D, F, and H
and their corresponding connections and sub-
| stituting a neutral relay in place. of relay I

1'35
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matures can be dispensed with.
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if used at all, and omitting also relay I£, then
every first, second, third and fourth main-
line impulse, either directly or a local 1m-
pulse relayed therefrom, will traverse re-
spectively coils A® C*E? G* irrespective of the

direction of such main-line impulses whether

positive or negative.

Referring to Ifig. 5, there are seen to the
left armatures a bcto h, wires4, 5 and 7, and
also relays A* B? C? to H* any one, two or
more or no one of which may be caused to be

energized by feeble or strong battery im-

pulses either from the main line or relayed
and from a local battery in the manner shown
in Iig. 3 and already described. These relays
A? 137 C* to H? are similar to relays J I of
Fig. 8 and have their armatures similarly ad-
justed and connected by & wire connecting
their trunnions, as indicated; but instead ot
using this wire the insulation between the ar-
In practice
this is done; but the wire is shown in the
drawings for the sake of clearness. Arma-
tures «? b* c® to h* have their working contacts
shown above them in the drawings and con-
nected to a wire 29 from battery 1. B* Ar-
matures «® 6°¢® to A® have both their contacts
working contacts, their upper contacts con-
nected in each case with the coils of a relay
lettered respectively A8 B8 C®to I8 and their
lower contacts to the coils of a relay lettered
respectively A* I3° C* to I17, while the other
ends of the coils of these relays A% A 3% I3
C* C? to HI® I’ are connected, as seen, with

the wire 30, leading to the other side of bat-

tery L B?, whereby it will be seen that relay
AS will be energized from battery L B® when
both armatures a®and a’of relay A“are moved
against their upper contact by a strong bat-
tery impulse actuating both of such arma-
tures, and relay AY will be energized only
when armature ¢® alone is moved against its
upper contact by a weaker battery impulse
insufficient to operate armature «°, and that
when neither of these armatures «? or @’ 1s
acted upon then neither of the relays A or
A? will be energized. In the same way either
or neither of the relays B® B° C° C° to II° 11"
may be energized at the time of the second,
third, fourth, fifth, sixth, seventh or eighth
impulse, respectively. Wires 31 and 32 are
connected, as seen, through a spring contact
or switeh a? with the left-hand side of battery
L B2 With wire 31 there is connected, as
seen, the working contacts of armatures «'?
and o' respectively of relays A® and A’ and
also the working contacts of armatures g, ¢°,
It and LS respectively of relays G°, GY, H° and
I1". These relays A8 A% G¥ G II° and I’

~are similar to those already deseribed, but

have theirarmatures adjusted torespond syn-
chronously to currents of the same strength
and direction. One end of the coils of relay
A8is econnected with the trunnion of armature
o' while one end of the coils of relay A”is
connected with the trunnion of armature a*,

while the other ends of the coils of each of these

‘relays is connected with wire 30, as already

described, whereby it will be seen that relays
A% and AY when once energized are perma-
nently retained in the circuit of battery L B?
by means of their retaining-armatures re-
spectively ¢ and «!* and their connections,
already described, and in the same way, also,
by similar connections, as seen, relays G°, G,

TI® and H? when once energized may be re-

tained in the circuit of battery I. B*

Relays B8B? C8C?to FPand I® have one end
of their coils connected, as seen, with a wire
40 connecting all the trunnions of such relays,
while the wire 32 is connected with a retain-
ing-contact r¢ to each of such relays, (but
shown inthe drawingsonly in connection with

relay B?and omitted from the others to avoid

confusion.) Thus it will be seen that when
any one of the relays B® B? C* C°to I® and I

is energized it also is retained in its energiz-

ing-cireuit of battery L I3* by means of its re-

taining - contact rc and the connections de-

seribed.

Fig. 6 shows in side view the essential fea-
tures of one of the last-mentioned relays.
They are of substantially the usual construc-
tion, as seen, except that a short cross-piece
onthe end of the armature-levers carries four
contacts instead of one, each opposed to a
spring-contact sc, so that all may be certain
of being struck at each throw of the armature,
the retaining-contact rc serving as a stop to
limit the motion of the armature against the
spring-contacts s¢, while any suitable spring

and stop (not shown) may be used to produce
andlimitthismotion in the opposite direction.

Suitable stops and adjusting devices (not
shown) may be used also with spring-contacts
sc. TFrom each of these spring-contacts sa

connection is made, as seen, through coils X

with one of the wires 36, 37, 33 or 39. The
upper spring-contacts of each of these relays
are connected through their coils with wire 39,
and the next spring-contacts below through
their coils with wire 38, and the next one be-

—'F

low that through theircoils with wire 37, and

the lower ones through their coils with wire

36. Wires 36, 37, 38 and 39 are connected

respectively with the working contacts of ar-

matures ¢®, g, h? and 7, while a wire 41 makes
a common connection, as seen, with the trun-
nions of these armaturesandisalsoconnected
with battery L. B® on one side and from the
other side of which connection is made with
wire 40, whereby it will be seen that any
one of the coils X (forty in number) may be
placed in circuit of battery L. I3° by the ener-
oizing of that one of the branch relays B° 5’

O C? to I8 TP with one of whose spring-con-

tacts sc the desired coil X has one of its ter-
minals connected, and by the energizing of

that one of relays G2, G*, % and H° with the

wire leading from the working contact of the
richt-hand armature of which that same coil
X is connected atitsotherend. Coils X' and

X? have each one of their ends connected
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. - ..'ﬁrith ONe side of battery L B? and have also

thelr other ends connected with the working
contacts respectively of armatures a'® and o',

“a common connection with the trunnions of

which is made with the other side of battery
L 3%, as seen, whereby these coils X’ and X?

are caused to be energized by the curvent of

battery 1. B®by the operation respectively of
relays A° and A®. Thus it will be seen that
for each series of eight alternating impulses
sent to line either one or neither of the coils

X' X?* may be energized and any desired one

of coils X, and that such coils, so energized,
may be retained in their energizing-cireuit

until the same has been broken by the open-

ing of spring-switch #? in the manner here-
maiter explained. | |
Referring to Fig. 4, in that phase of my re-

- celving apparatus therein shown only four
20°

alternating impulses are required on the main

- line to cause to be energized either one or

T

. 3%

- relay AS. The other endsof the coils of these
~relays A% A® and Af are connected with wire

45

neither of the coils X' X? and any desired one
of twenty-seven coils X. In this casel make
use of connections as follows, viz: Wire 29is
connected with the trunnion of armature a2,
having working contacts on both sides there-

of, its upper contact connected with the trun-

nion of armature ¢® and its lower contact con-

nected with the trunnion of armature «?, of |

the single-armatured polar-relay A3 Similar
connections, as seen, are made in the case of
relays B* and B5. Relay A* has one end of
1ts coils connected with the upper working
contact of armature a3 while its lower work-
Ing contact is connected with one end of the
colls of relay A® and the working contact of
armature a’ is connected with one end of the

250.  Wire 42 makes a common connection be-

. tween battery L B* and the trunnions of ar-
- mature a' ¢’ and a'l.

: The working contact
of armature ¢ is connected with one end of
the coils of each of relays A, AR and AB, the
working contact of armature ¢° is connected
with one end of the coils of each of relays A,

AP and A" while the working contact of ar-

50

mature a'! is connected with one end of the
colls of each of relays A, A and AY®. The
other ends of the coils of all these relays are

- connected with a wire 40, making a common

| .60

connection with the trunnions of all of these
relays and leading to battery L. B3. The up-
per contact of armature 0° is connected by
wire 43 with the coils of relays AM A™ and
A, the lower contact of armature b®by means
of wire 44 with the coils of relays A, A¥ and
A'S, while the working contact of armature b°

18 connected by wire 45 with the coils of re-

lays A, A% and A, | |
When armature ¢ is in the position shown
in the drawings, the current of battery L B?is

-caused to pass through armature o’ to relay

A°. This occurs when the first impulse is an
induced impulse only, causing only armature
@' to respond in the manner already described
by the energizing of coils A® in connection

of the first two main-line impulses.
ture c*hasits working contact connected with

with Fig. 2. When armature a? is moved to
its upper contact by a weak battery impulse,

not affecting armature a?, the current of bat-
tery L. B® passes through armatire ¢® to coils
of relay A°. When armatures ¢® and «a® are
both moved by a stronger battery impulse on
the main ‘line to their upper contacts, then
the current of battery L B? passes to coils of
relay A*. In the same way the current of

battery L B?is, by means of relays B? and B3,

directed through wires 43, 44 and 45 to the
coils of such one of relays A, A and A" as
have been in the manner already deseribed,
by means of relays A%, A’ and A° connected
to the other side of battery L. B whereby
1t will be seen that anyone of such relays A,
A" to A¥ may be energized during the time
Arma-

the trunnion of armature¢?, whose upper and
lower working contacts respectively are con-
nected with the coils of relays C* and CF,
whereby such relays may be energized in the
manner explained regarding relays A*and AS.
By means of connections being made with wire
ol 1n this figure, substantially the same as
those already described and shown in Fig. 3,
relays A4 A5 AS, Ctand (P are retained in the
circuit of battery L B>. Bymeans of wires 32,
40 and 42 and retaining-contacts ¢ (one only

of which is seen in the drawings) relays Al

A’ to APare also retained or may be retained,
when once energized, in the circuit of battery
L B% Wire 41 connects battery L I3® with
trunnion of armature d*, whose lower work-
1ing contact is connected with the trunnion of
armature ' while its upper contact is con-
nected with the trunnion of armature d5.
Wire 33 is connected with the upper and wire
54 with the lower contact of armature ?, while

wire 35 is connected with the working contact

of armature d'. Wires 33, 34 and 35 are con-
nected respectively with such ones of coils X as

are connected to the upper, middle and lower
spring-contacts sc of relays AM™ AR to AY,

whereby it will be seen that any desired one
of coils X may be caused to be traversed by
the current of battery L B3, while coils X’ and
X*? are energized from this same battery in
substantially the same manner as already de-

‘scribed in regard to the same coils in Fig. 5.

Relays A® B® and D3 are energized in the
manner already described in regard to coils of
the same letter in connection with Fig. 2.
Thus it will be seen that, by means of four
alternating impulses on the main line, of the
nature and character already deseribed, there
may be selected any one of the twenty-seven

What has thus far been shown and de-

Seribed applies to stations in permanent tele-

graphic connection; but when the receiving-
station is a central station having a number
of subscribers’ circuits connected therewith
1t 1s necessary to secure connection with the

circuit of the subscriber it is desired to com-
| municate with. For this purpose a switching
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device is necessary which shall be adapted to

use 1n connection with my receiving-current
distributer, and also to other features of my
much a switching device as shall
be actuated from one or more of the keysof my
transmitting-keyboard 1s desivable and forms
an essential elementof my present invention.
such a switching device is shown in Ifigs. 7
and S, to which reference is now made. At
any central station when it 1s desirable to use
my switching device it 1s preferable that that
modification of my current-distributer shown

1n Fig. 3 and adapted to eight alternating

1;111);_11&,0% be used. The first four 1mpu]-,es
I use to control one switching device and the
second four to contirol another substantially
the duplicate of the first. In that modifica-
tion of my switching apparatus herein shown
I malke use of eight scle ¢ting disks or washers

each controlled bv a separ :;ate cam-plate; each
of these cam- plabe&.? eight in number, actu-
ated from or by a spring-cateh on a moving
body; each of these spring-catches, also eight
in number, normally prevented from engag-
Ing such cam-plates by means of much we JJLer
&plm s, also eight 1n number, and normally

supported or backed by any 81111){:1;1)1@ electri-

cally-controlled device, such as a rod forming
the core of a solenoid, and of these E:OlOl"LOldb
and cores also there are eight.
the sake of per Spmmw I have c]lOW’ﬂ only one

~of these solenoids g and its core ¢° and also an-

other core-rod ¢” without its inclosing solen-
oid, and the two wealker springs 7 backed by
these rods ¢° and only two of the stronger
spring-catchesropposed tosuchspringsr .?md
the two cam- plates g engaged by such catches

1 and also a third cam- pla te ¢"1s seen in face
view in the center of the figure. Forthe sake |

of persplcuity also, only two of the eight rods
n are shown with the sum jmtinn‘-mllels "
thereon. All of these parts Omlt‘ted from the
drawings are. exact dupl cates of the parts
fully shown and herveinaiter described. Re-
ferring to the drawings, N is a metallic ring
pivotally secured 1n the notches at regular

intervalsin whieh are the pendulous bars N4,

falling in the n 01:{;11% the1 efor in the circular
brass plates N’ and N° exactly similar and
held apart at & uaniform distance by means of
the rods n, secured in. holes therefor in the
inner projections formed on plates N’ N° Of
these rods 1 there are eight, each one having
loosely revolving thereon four grooved rollers
n' held in positions indicated in the drawings
by means of collars on rodsn. Supported by
these rollers »n' and working in the grooves
therein are seen the peripherally-notched
washers 7n°. There being eight of these rods
n and eight of these washers n° and four of

the rollers »n' on each rod n, each washer 7 is

revolubly supported at four
points by four rollers n'.

A geries of eight cam-plates ¢, cach sliding

equidistant

vertically in holes therefor in p].mes N'and N?

near their inner edges, 1s seen, each cam-plate

passing through the ¢ _
whereby cach of these cam-plates ¢ as it 1s

be turned a fixed distance to the right.
plates ¢® have L.-shaped projections at their

In Fig. 7 for

g a differently-positioned cam-opening,

551,948

s0 that each shall engage a small pin on the

inner edge of a different one of washers 77,
am-openings therefor,

raised causes a different one of washersn’to
These

lower ends, engaged by the enlarged portion
of disk ¢? and by which they are, each one,
after being raised, returned to thelr normal
position shown in the drawings.  Springs 7/,

eight in number, are seeured to projections
formed on supporting-bars ¢°, also eight in
number and having projections thereon sup-
porting :«:Lm-plateg q°, and the core-rods ¢
passing through holes therefor in the projec-
tions formed on the lower ends of such cam-
plates and preventing springs 7 from being

pu&;hed outward by the stronger springs 7 on
These

disk ¢® as the same 1s raised I)y rod Q°.
supporting-bars ¢° are secured to under side
of plate N2 The manner of notching out
these washers n° is as follows, viz: First, all
of them are placed 1n their normal positions;
then starting at any one notch in plates N’
N? some one combination of three each of
these eight washers »° is turned around to
the right by lifting thelir corresponding cam-
plates ¢°; then all of these washers 72’ are
notched out down to a straight line with the
notches at that point in plates N'N=?, so that
bottoms of such notches in the plates and
washersshallliein a straight line; then all the
washers 7° are returned to their normal posi-
tions and a different combination of three
thereof treated in the same way for the next
noteh in plates N' N°, and so on until all of
the notches have been milled out in this way,
whereby it will be seen that for each com-
bination of three each of washers n% being
turned by raising cam-plates ¢°, oneand only
one of bars N* will be allowed to pass into
the boltoms of notches therefor in plates N
N2 In Figs. 7 and 8§ there are shown such
parts only of my stitching apparatus as are
necessary to illustrate ‘Lhe construction and
operation of each part, while all unnecessary
parts are removed. The bars and levers N*,
N°, NY and N°are so jointed together that
from the nature of the joints they naturally
assume the positions indicated in the draw-

ings and prevent levers N® from falling any

lower than shown. In this way each of the
bars N*is lightly pushed inward by gravity
againgt the periphery of washers n®. These
washers n° have thelr extreme peripheries
arranged so as to form the frustum of a cone,
such that the bars N* shall bear equally
against them all, and this pressure, while in-
%ufﬂcmnt to. prevent the movement of the

| W ashers n® three at atime by their cam-plates

¢°, is yet sufficient to cause the bars N*to en-
ter the grooves in washers n° when aligned
for Lhelr reception.

It has already been explained how that, by
my automaticcurrent-distributer andits con-

nections and by means-¢f receiving appara-
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“tus such as shown and already described,
~for each transmitted impulse either omne or
‘neither one of two suitably-arranged coils
‘may be energized and retained in its energiz-
ng-circuit: Whenceitfollowsthat by means

of four impulses any desired combination of

eight coils, taken three at a time, may be so |

energized and retained, and that by means

of eight impulses two such combinations may

be selected in two different series of eight
coils each. Let, then, the solenoids ¢, eight
In number, stand for one series of eight of
such coils, and let d° represent an armature,
actuatedin any of the methodsalready shown
by the fourth transmitted impulse, or at the

time of such impulse, at which time also one

of the above-named combinations of the so-
lenoids ¢ will of course have been energized,
then armature dfbeing caused to oceupy and
retained in the position indicated in the draw-
ings, the current of battery L Bt will be
caused to traverse solenoid Q? and in so doing
taking the following course, viz: Wire 49, so-
lenoid Q7 wire 48, armature d° lower con-
tact-pin of armature S'of permanent mag-
net S, shown in contact therewith,) and wire
46, back to battery L B* thereby raising
core-rod Q°, disk ¢ springs » thereon, push-

iIng out three of the springs »' when the rods

30
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q° have been raised, and thus engaging the

corresponding cam-plates g®and raising them
and turning to the right three of the washers
n’, and allowing one of the bars N* to swing
inward to the position indicated in dotted
lines and carrying with it the horizontal lever
N’, pivoted at the lower end thereof. Lever
N7 is connected with the contact- bar N,

pivoted near the upper end of bar N% by

40
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means of connecting-rod N5 This core-rod
Q° also carries with it disk ¢® to the position
q*. (Indicated in dotted lines.) This disk ¢3
hasthereonthe arm ¢7with projections formed
near its lower end engaging armature ', so
that when disk ¢®is carried upward it moves
armature S’ to the position shown in dotted
lines against its upper contact-pin, connected
by wire 65 with one end of solenoid Q’, the
other end of which is connected by wire 49
with battery L B*, while wire 46 connects the
other side of this battery with armature &',

thus causing core-rod Q2 to return to position

shown in drawings, and in so doing disk ¢2 by
engaging lever N"has forced contact-lever N°
upward to the position indicated in dotted

lines and in contact with contact-springs s s,

whereitisheld by springs’. After disk ¢*has

~acted upon lever N7 then disk ¢ by its en-

larged portion forces downward to their nor-
mal position such of cam-plates g® ashave been
ralsed by the upward movementof rod Q3, and
thereby returning to their normal positions

all of the notched washers n3, the beveled or

inclined surfaces on the back sides of the
notches in these washers carrying or forcing
out to its normal position that one of bars N*
which has Dbeen allowed to swing inward.

When it is desired to disengage contact-lever

-N°from contact-springs s s, then four induced
‘Impulses only are sent to line and armature

d’ being actuated at the time of the fourth

impulse, and rod Q?is raised without moving

any cam-plate q° or washer n% and hence no
contact-bar N°will be moved, but that one oc-

cupying a working position (indicated in dot-

ted lines) is disengaged and moved therefrom
to 1ts normal position by disk ¢’ engaging the

inner end of ‘such bar N¢ A spring-switch
‘2, whose use has already been explained, is

opened by means of a projection on upper
surtace of disk ¢’ when rod Q? is raised.
It has already been mentioned that that

modification of my current-distributer shown.

in Fig. 3 should be used at a central station
in connection with my automatic switching
devices. These switching devices, as before
stated, are in duplicate—that is, there are
two of them exactly alike, except that while
the contact-bars N®are arranged to engage
thirty-two springs ssin one in the other each
bar N° may engage only one spring s, but in
other respects they are exactly alike and op-

erated in exactly the same way. For oper-

ating these switching devices, I make use of
the arrangement shown in Fig. 1°, showing
only in outline the contact-pieces for the
spacer-key and their connections. By means
of switches S"and S, connected respectively
with contact-pieces m' and m?®, either one of

‘such contact-pieces may be connected with
“elther or neither one of wires14and 15, while

in the same way, by means of switches S and
SY, contact-pieces m? and m* may be con-
nected with either one or neither one of wires
17 and 18. Three only of the switches St

S, 8B and S™* are moved so as to send bat-

tery impulses to line by the depression of the
spacer-key. By moving these switches in
different combination thereof of three each
different bars N° may be selected and oper-
ated in the central-station switching appa-
ratus. | | ~ -

1'wo depressions of the spacer-key, it will
be understood, are required, one to control
each section of my automatic switching de-

vice at the central station, and for each de-
pression that combination of switches S, 812

S, and S* is made, which shall cause to be
energized, in the manner already described,
the desired combination of solenoids ¢, thus
selecting the desired bar N¢in each switching
apparatus. |

For a fuller explanation of the apparatus
and connections at a central station equipped

| according to my invention, reference is made

to Fig. 18 and the plan of lettering therein
shown. It has already been explained how
that impulses on line M L, traversing relays
I, J and K, cause the relays A® B* C? to-H?

to be energized or not, as desired, by strong

or weak currents from battery L B’, and it

has already been explained how that for each

series of eight impulses on line M L, as de-
sired, no one, any one, or any combination
of two or more of such relays A? B? C?, &e.,
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may be so energized. There are two of each
of these relays A? B* C?, &c., arranged to be
so energized 1n parallel, as seen, and also In
parallel with relays D® and H? respectively
a third relay D® and EI°.

A battery L B? by means of its connections
with wires 4, 5, 75, 76 and 77, serves in the
manner substantially the same asalready ex-
plained to keep or retain energized in its own
circuit such ones of relays A* B* C°, &e.,

“and relays D°®and H° as have been energized
from battery L B’ in the manner already de-

seribed—that is, such as have been energized

by currents from battery L I3'-—of sufficient

strength to actuate their armatures. The

upper horizontal row of relays A* B* C°, &c.,

are adjusted to respond only to the stronger
impulses from battery L B', and the relays in
the lower horizontal row are adjusted to re-
spond to the weaker as well as the stronger
impulses from this same battery. The lower
armatures in each series of relays A?® B* C-,
&c., are located in the retaining-circuits of
the battery L B® while the upper armatures
of each pair of Lhe same letter are connected
in series, whereby when connections are

made with batter y L. 3%, such as indicated by

lines 78 and 79, according as the lower one,
neither one or both of these relays of each
pair of the same letter throughout the series
are energized, as desired, no one, any one, or
any combination of two or more of the colls
g may be energized from the battery L. B?; but
it has already been explained in connection
with Figs. 1, 7, and Show that by means of the
spacer-key and its connecting-switches such
coils ¢ may be energized in any desired com-
bination thereof of three each in each of the
series of eight thereof. Asshownand already

explained, relays D%and H° are energized, re-

spectively, atthe time of the fourth and eighth
impulses on line M L, thus causing 1o be en-
ergized from battery L B4 respectively, the

coils Q* of the left and right hand sections of

my switehing apparatus and thus operating
the already at that time selected lever N° of
such left and right hand sections in the man-
ner already e:xplamed in reference to Figs. 7
and 8, and as will be fully lmderstood by
comparison of the lettering in Kigs. 7 and 183,
and at the same time opening the switches x?
in the retaining-circuits of battery L. B* and
thus restoring to their normal positions the
armatures of relays A* BB? 02, &e., and D°
and H°.

In Fig. 18 only four local subscribers’ ¢ir-

cuits are provided for, each entirely isolated

at each end from that of any othersubscriber.
They may be arranged thus, or as indicated
in Fig. 9, resulting in the simplified construc-
tion of one-half of my switching apparatus,
already described. It will of course be read-
ily understood that any one of the local sub-
seribers’ stations connected by line M L to
the central station may select and call up
any other subscriber’s circuit and automati-

- cally connect therewith.

that arrangement of my receivin
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In practice each one of the local subscrib-
ers’ stations is normally in 1ts own local cir-
cuitonly and isdisconnected therefrom and1s
connected with line M L by means of switches
in the manner already well known in the art,
and hence calling for no further 1111181:1‘3‘[1011
or description.

Referring to Fig. 9, let N® and N repre-
sent the b&rs N°® 1"espeetwely of the first and
second sections of my switching apparatus,
and M ILthemain line,in which switeh S*isnor-
mally moved to the right from the positions
shown in the drawings, passing through coils
of relays I, J and K and then to ground, asin-
dicated.
the ones to the left in each case, having been
selected and operated in the manner de-

‘seribed, switeh 8*is moved to the left, as seen
in the drawings, either by the central-station

attendant or in a manner similar to spring-
switcha?® by the second switching device, thus
forming a shunt-circuit around the colils of re-
lay 1 :zmd at the same time causing the main
line to pass through wires 50 and 51 and
through the receiver z of the subscriber on
that cireuit. Only four of the bars N and
only a part of four only of bars N* are seen;

but from what is shown and the plan ot let-

tering adopted it will be seen that sixteen

different local subseribers’ circults are pro-
vided for and that when thirty-two bars such
as N and also thirty-two such as N® are
used then one thousand and twenty-four dif-
ferent local subsecribers’ circuits may be pro-
vided for. Atthe completion of a message to

The desired bars N and N, say
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a local subscriber switch 8% is again moved to

the right and contact-bars N% and N re-
turned to their normal position in the manner

105

already described. There are also contained -

in each subscriber’s circuit other receiving-
coils ¢/, the effect of the main-line impulses

thereon being neutralized by balancing-coils

t, also located in such circuif. Anytwo such
receiving-coils may be connected together by

I1LO

means of wires 88 89 and switch S, and com- -

munication carried on between two local sub-
scribers independent of the main-line 1m-
pulses, and that, too, while either one 18 re-
ceiving a main-line message, the effect of
main-line impulses on coils ¥ being neutral-
ized by the balancing-coil 7, through which

II5

the main-lineimpulses are also caused to pass.

Obviously, still further connections are re-
quired in the case of subscribers whose cir-
cuits are in no wise connected by my switch-
ing apparatus. In such cases the usual con-
nections are made.

I have herein shown and deseribed only one

'phase of my switching device adapted. to be

used in connection WILh that arrangement of
my transmitting apparatus to be employed
with that phase of my receiving and selecting
apparatus shown in Figs. 2 and 4; but when
o and select-

ing apparatus shown in Figs. 3 and 5 is em-
ployed a modification of my transmitting de-
vices is required, which is considered too ob-
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vious to call for further illustration and de-

scription. In this case it will of course be
understood that eight alternating transmit-
ting impulses are sent from each key. It will
be readily understood then that by locating

at a central station one of my automatic cur-

rent-distributers arranged for sixteen alter-

nating impulses in eaeh series and using the
first and second eight of such impulses in eaeh
of such series to opera,te a first and second sec-
tion of a switching device according to my in-
vention each of the sections of such switching
device may have one hundred and twenty
switching-levers, whereby there may be con-
trolled and selected dir ectly by the depression
of the different transmitting and shifting

- keys any desired one of fourteen thougand

four hundred local circuits.

In the printing of messages telegraphically,
1 have found it desir able to dispense with
inked ribbons and to use in place thereof ink-

- Ing-pads and direct printing mechanism. I

25

have furtherfounditisimportant to make use
of as few keys as possible at the transmitting-
station, and as few type or printing bars as
possible at the receiving-station, in order to

lessen the work of and apparatus for their se-

Of course this neces-
sitates the use of shift-keys, two of which T

lection and operation.

use in my system or apparatus and which has

heretofore been objectionable on account of

~ the heavy and cumbersome parts which such

35

shift-keys have been used to control. Toover-
come these difficulties and objections herein-
before mentioned,I have devised the appara-

- tusshown in Kig. 10 to which reference isnow

made. Oisa _type bam bifurcated atits outer

- end and having 1’*evolub1y secured t-here.(m

40
43
5o
55
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hand or outer ends.
ulate at their upper ends with the inner ends

Inking-pad P, (shown in vertical section
“caused to strike the paper on platen O3

the small type-wheel O°. This type-bar O is

fixed upon a short shaft O° working in bear-

ings. (Notshown.) Fitted revolublv upon this
shaft O%is seen the double-armed lever O, pre-
senting an exactly similar appearance upon
both sides of the type-bar O, encircling the
same atits upper right- hand or outer end
and constituting in effect two exactly similar
levers with a sohd connection at their right-

Connecting-rods o ar t]C-

of lever O*and at their lower ends with type-

wheel O upon either side thereof, by means

of a pin passing therethrough and near the
periphery thereof.

The relative proportions and positions of

the parts just described are such that when a,

type-baris brought into its operative position
O’, (indicated in dotted lines ) then connect-
ing-rods o assume the position o', (indicated in

~ dotted lines ,) and type—wheel O° has been
“caused to make about a half-revolution in the
direction indicated by the arrow,whereby that

type which was opposed to the center of the
,) 18

To prevent and overcome any tendency of
type-wheel O? and connecting-rods o to catch
and stop on dead-center, a pin 0%, working in

a slot therefor through type-bar O, is secured -

at the proper point in connecting rods . |
1t will bereadily understood that by swing-
ing lever O* on shaft OF by raising or lowm—

inﬂ‘ 1ts right-hand end, a rotary motion will

be ¢ communm&ted to type-wheel O which, be-
ing properly adjusted in amount, will cause,
as desir ed, the type on wheel O- 1mmedmtely
to the left or to the right of the one shown in
printing position to occupy a printing pOSlth]l
mstead of that one.

A connecting-rod 0° communicates motion
from lever O9, fuler umed at or.nearits middle
and articul&ting at 1ts lett-hand or inner end

75

3o

upon the rounded edge of the central flange

formed on cylinder O° to lever O

Cylinder
0 06

works loosely upon the enlarged portion of

rod XB, suitably supportedin the center of my

prmter_ Onrod X°are secured washers o®and

o', by means of which springs o* and 0% are

caused to press washers o® and o° against the

upper and lower shoulders formed by the en-
larged portion of rod X% whereby cylinder O°

1s normally held in the position indicated in
the drawings.
at all tu:ne& during the printing of small let-
ters. A lever ‘{’ fulerumed at its angle,
articulates with the projection formed on
cylinder O° at its lower end. A curved
core-rod X' is secured to the lower end of
lever X° and is moved to the right or to
the left, thus lowering or raising cylinder
O® according as solenoid X* or solenoid X' is
energlzed in the manmner already described.

-E1ther of these solenoids, or neither of them,

may be energized for each character tmns-»
mitted. I—Ien(f:e any one of three characters

may be printed at the operation of each type-

bar O, of whichthere maybeany desired num-
ber, preferably from twenty-six upward. A

~connecting-rod 0® communicates to type-bar

O motion from angular lever X% also ful-

crumed atits angle and having secured to its

lower end the curved core-rod X® working in
the solenoid X5,

mra,nﬂed to engage a similar catch, as seemn,
on the upper end of the armature #5 to elec-
tromagnet X.
energized from the battery L B? in the man-
ner already shown and described, attracts
armature x°, releasing spring.2* and allowing
1t to spring against core X°, as seen in the
drawings, making electric contact t11erewith
Battely T, BS is connected with spring «* and

This electromagnet X, when

00

This position is maintained
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A contact-spring has at
its right-hand end a downwardly-bent catch

115

120

one end of solenoid X3, while the other end of

this solenoid 1s eonneeted with lever X* at or
nearits fulerum, whereby the current of bat-
tery L B°is caused to traverse solenoid X3,
drawing core-rod X° in to the right and thus
operating type-bar O. Aninsulating projec-
tion 2* ab the left-hand end of core-rod X5,
when such core-rod has been carried in up 0
the end of its course, depresses spring x*, caus-

ing it to engage armature 2° and to be held
uhereby out of contact with core-rod X5, there-
by opening the circuit of solenoid X3, allow-
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1nked independently.

ing the parts, except spring «*, to return to
the position shown in the drawings. A catch
', pivoted at its left-hand end aud held by a
Spring, as seen, against the projection «f on
lower end of lever X7, is arranged, as indi-
cated, tocatchand hold therebylever X when
carried to either extreme of its course, thus
forming an automatic lock for the &qutmﬂ
deviceb A slide X7 working on rod X8 mld
operated by lever X“, m**tleulatuw with lever
X, 18 provided with a spring- _cateh 8 for re
16.@51110 cateh o' from lever X? just after ihe
completmn of . the operating-stroke of each
type-bar and while slide X"is returning to its
normal position. Slide X7 also carries a pm
'Y, opening and engaging spring-switeh 22,
already described, just at the completion of
the stroke of each'type—_bm*. Thus it will he
seen that the actuating-coils of each type-bar
are held in their energizing-circuits until the
type-bars have completed their operative
stroke, and that the selecting devices used for
selecting such coils are also retained in their
energizing-circuits until the completion of the
opemtwe stroke of a type-bar. |

It will also be understood by reference to
IFig. 4 that, in that phase of my receiving ap-
paratus therein shown, the branch 1"6‘1&}"8 Al
A to A¥are selected by the first twoimpulses
talking one-half of the time required to trans-
mit a character, whereby the actuating-coils
selected by the transmission of any one char-
acter may take, for doing their work, one-
half of the time used in transmitting the next
succeeding character.

Referring to Ifigs. 10 and 11, my inking-

pad P, circular in form, rests revolubly in a

circular bed-piece P’, and consists of differ-
ent sections p p, which may be inked in dif-
ferent colors. Angularadjustment of pad P
may be secured bV means of any suitable
projecting pinor arm, as seen in Fig. 11. The
sections p p may be removable so as to be
Ifor the sake of secur-
1ng more perfect alignment in my printer it
18 preferable to make every other type-bar ¢

little longer than every intermediate one,
whereby the shaft of such type-bars may be

-lengthened or elongated, as indicated in Fig.

12 01113? 1n outline.

I have shown the type-wheels O as full
wheels with four sets of type on each. Only
one arm or segment of a wheel can be used

instead with only three type thereon for two

shift-keys, or two characters for one shift-

key and one character only where no shift

keys or devices are used.

It should be noticed that no more time is
required on the main line in my system to
operate two shift keysor devices than would
pe required to operate one. Ilence two are
used with the corresponding simplification
resulting therefrom. Attention isalso called
to the facet that by dispensing with inked rib-
bons, all ribbon movements are dispensed

with and my printer is greatly simplified and
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the services and care of an attendant greatly
lessened.

When it is desired to send several mes-
sages over the same wire at the same time, it
is preferable to employ a system of synchro-
nous mulbtiplexy, but as everyimpulse on the
maln line has some effect upon the different
parts of my receiving apparatus, I have found
it necessary to make use of a special system
of and apparatus forsynchronous multiplexy.
As a high rate of speed-in synchronizing ap-
pm"atus 18 objectionable and as a decroase in
the rate of rotation means an increase in the
number of distributer-sections calling for a
corresponding increase in the number of cor-
recting impulses to synchronize the sections,
and as each 1mpulse, as before s
some effect on my receiving apparatus, LT have
found it desirable to malke eachimpulse a cor-
recting impulse and have, for that purpose,
devised the apparatus for synchronously mul-
tiplexing my system of telegraphy shown in
Figs. 13, 14, 15, 16 and 17.

In my system I use a combined dynamo and
motor. (Shown in side view and partially in
section in If1g.13.) In Kig. 14 there is seen in
end view above the centml horizontal line one-
half of the armature V, and below this same
horizontal line an interior end view of one-
half of one of the field-magnets, while Fig. 15

shows the arrangement of the armature-sec-

tions and the field -magnet poles opposed
thereto when arranged to be used as a con-
stant-current motor, carrying upon the same
shaft the synchronous transmitting-trailer
and transmitting-dynamo nearly similar, but
whose armature-sections and field-magnet
poles opposed thereto are arranged as shown
m Fig 17. Referring to Iig. 13, each field-
magnet consists of an inner hollow cylinder

R’, through the center of which passes shaft -

R and upon which is wound the field-coil R*
and inclosed . within the outer Gyhndrleal S@C-
tion R. These cylinders R and R’ have, on
their ends oppos ed to the armature Vv, radial

projections extending outward and forming

a series of interlacing and alternating posi-
tive and negative poles,one opposed to each ar-
mature-section, as seen in Fig. 17, when alter-
nating currents are to be produced or used in
maintaining synchronism. These armature-
sections V V' consist of cores, preferably com-
posed of bundles of fine soft-iron wire, alter-
nate with each other, each having wound
thereon a coil of insulated wire v, wound only
on one-half or less of each section, the un-
wound portion of each section fitting in the
spaces between coils on adjacentsections. All
of the coils are connected in series, and there
being an armature-section and coil for
field-magnet pole, there are as many impulses

sent to line for each revolution of the arma-
ture as there are poles opposed to the arma-

ture, twenty-four being shown in the draw-
ings. Theterminals of the armature-colls pass
to collector-rings R’ and R" of the usual con-

stated, has
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struction, with springs #° and 7° bearing re-
qpectwely thereon. These arma,ture-seetlons
v and v’ are supported upon a suitable hub
R* on shaft R and inclosed within a suitable
retaining-cylinder V. Foractuating such an
alternating-current dynamo and the trans-
mitting —tmﬂer on the same shaft, any suitable

meehamsm may be employed such as a

modification of this same dynamo and motor,
adapting it to useas a constant-current motor.
In this case, as seen in Iig. 15, the armature-
sections v v’ are considerably shorter and al-

- ternate with each other in position so that
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every other one shall be opposed to a magnetic

pole on one end and every 111termed1ate ONe

to & magnetic pole on the other end or side of
the armature In this case any two ad;}deent
armature-sections are exposed to the same in-
ductive action on opposite sides of the arma-
ture, causing adjacent coils in the same field
to work toaether harmoniously or in unison.
In this case also, as seen, the coils are shorter.
They are all connected tonether 1n series and
should make a similar conneetlon to those
made in the well-know Gramme armature and
to an exactly similar commutator.
four poles may be used on each side of the ar-
mature.

In Figs. 13,14, and 17 provision is made for
twenty-four 1mpulses at each armature revo-
lation and aeeordm gly for twenty-four divis-
ions on the sunflowers. In Fig. 16, however,
to avold confusion, twelve clwlswns only are
showmn in each sunflower R7and R8. Twelve
armature-coils v* only are shown in diagram
inthis figure. Twosunflowers R8are shown

one at a tmnsmlttmﬂ-statlon to the left and |

one at areceiving -statlon to the right. Trail-
ers R? and Réand springs 7 and 79 bear similar
relations to and perform similar functions,
respectively, to sunflowers R7 and RS. Sun-
ﬂow*ers R’ have their sections numbered 1, 4,
, and 10 connected together and their sec-
tlons numbered 2, 5, 8, and 11 connnected to-

getherand their sectmns numbered 3, 6, 9, and

19 connected together. The hub Of trans-
mitting-trailer R6 (shown to the left in the

figure ) carries fonr equidistant arms 73, ar-

1*':51,11ned to engage the carrying-pins on the
&utomatlc tl*ansmlttmﬂ—l ollers L7 thus im-
parting to each of sueh rollers durmﬂ each
revolution of the trailer four 1mpulses caus-
ing it to advance a distance equal to the space
of a perforation on the transmitting-ribbon.
Any three adjacent St1nﬂower-sect10ns are
connected with the shafts of these three roll-
ers L°, as seen, while the transmitting-con-
tacts Z“ bearmu on each roller L3 are con-
nected, as mdlcated by wire 91, tothe battery
M B* a,nd therethrough to 01"ound Thus
1t will be seen that for ea,eh revolution of

- trailer R® there may be sent to main line M
L, through spring R® connected therewith,
1.3 four im-

from eaeh one singly of rollers

pulses from battery M B2 Sunflower R?has

‘all 1ts sections of odd number connected to-

getherand allits sections of even number con-

1Two or

1

seriesof alternating impulses.

nected %%Dethei* and any two adjacent sec-

tions eonnected to the battery L B°, while

wire 94 connects the neutral point of this bat-
tery with one end of the primary of coil L3,
the other end of which wire 93 connects with
spring 7°, bearing on hub of trailer R?, revolv-

ing on same Sll&ft with trailer RY, as mdma,ted.

11 I‘lﬂ 15. 1t is preferable in pla,ce of indue-
tion-coil L?, battery L B sunflower RY, and

trailer R®, 1:0 use my motor as atransmitting-

dynamo. For this purpose connections are

‘made, asseen by wires 99 and 100, with springs

 and ¥, thus sending to line from and
through the coils v v* the. alternating impulses
mdueed in such coils, when used as dynamo-
armature coils. Thus at each revolution of
these trailers there are sent to line induced
impulses alternating at each successive sec-

tion of the sunﬂowers and also battery-im-

pulses or not, as desired, harmonizing and
synchronizing therewith, all as more fully ex-

‘plained hereinbefore, and illustrated in Fig.

1, for single transmission, and shown only

partly of neeessﬂsy and in diagram in Fig. 16.
- In synchronously 111111‘511)1@:.sz:m'fJP the work of

transmission according to my invention, the
Induced 1mpulses altematmg at each success-
ive contact in distributer RS may be sent to
line in the manner already described either
from the armature-coils v° of my alternating-
current-transmitting dynamo or from the sec-
ondary of induction-coil L5, caused by the cur-
rents from battery L B° alternately positive
and negative, being caused to traverse the
primary of mductlon coil L’ by means of dis-
tributer R” and its trailer R%and the connec-
tions made therewith, already described. As

eachtransmittin o*-ribbon and the contact-nee-

dlesopposed there etooperate and are arranged

_'111 exactly the same way as already explamed

in referenceto Fig. 1, I haveshown them only
in their outlines in ¥i ig. 16.
then to be explmned how the induced im-
pulses sent to line at the successive points of
time in which any one ribbon, and more par-
ticularly the successive perfomtlons therein,
are brought into operative position and cir-
cuit are regularly alternating in kind, so that
each ribbon used shall have its own distinet
Starting then
with the several parts in the po‘:ltlons ShOWIl
in KFig. 16 at the left at the sending-station,
as tl‘ailer R" advances to its next contact to
the right, connected only with the middle one
of rollers L°-one of the arms 7% causes the
left-hand one of rollers L2 to revolve or ad-
vance a space of one perforation or one-fourth
of a character on the ribbon carried thereby,
and then in passing to the next contact con-
nected only with the right-hand one of roll-
ers L°, one of these arms® will cause the mid-
dle one of rollers Léto advance aspace of one
perforation on the ribbon carried thereby, and
as trailer R°advances to still another contact
connected only with the left-hand one of roll-
ers L’at the same time oneof the arms 73 will

It only remains
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cause the right-hand one of rollers L3 to ad-
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vance a space of a perforation on ‘the ribbon
carried thereby; and during the time that
this trailer R® is on this last-mentioned con-
tact the main line 'is connected to ground
through the left-hand one of rollers L° and
such one of thecontact-needles bearing there-
on as is opposed to a perforation in the rib-
bon carried thereby; andaccording to the lo-
cation of such perforation there may be sent
to line from battery M B® no impulse, or a
weak or a strong impulse in the manner al-
ready described fully in reference to IFig. 1.
This same action, just already described,
takes pmce with 1‘6@&1*(1 to the central one of
rollers I.° during the time while trailer RS is
on the dl%tl"lbutel" contact nextin advance of

the one last mentioned, and the same also
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may be said with regard to theright-hand one
Of rollers L° during “the time Whlle trailer R®

1s 1n contact W1L11 that distributer - section
nextin advanceof the one justlast mentioned.
In this manner the operation is continued
throughout a whole revolution and each revo-
Jution of trailer RS, each of the rollers 1.3, dur-
ing each 1"evolutlon of such trailer, being
em1sed to advance four times at 1*eﬂ*ulm* 11~
tervals a space covered by one perfomtwn 1n
the ribbon carried thereby, and each being
brought into operation fourtimes in the man-
ner described. It should be borne in mind

that as there are three of these roller L3 and

as each one of them is placed in operative
circuit four times during each revolution of
trailer RY the induced impulses sent to line

'35 ineitheroneofthe methodsalready described,
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alternating at the successive points or con-
tacts of distributer R®, alternating also at the
successive points in the revolution of such
trailer R® on which any one of such rollers
1.2 is placed in operative circuit, the same as

though only one of such rollers 17 were used

and pl:-zwed in operative circuit and caused to

advance the space of a perforation in the rib--

bon carried thereby at each successive con-
tact made by trailer R°—that is, each of the
rollers I.° is placed in opemtwe ‘circuit at
successive points in time in which a distinet
series of alternating induced impulses is sent,
to line. Thus it will be seen that three sepa-
rate and distinet messages are sent at the
same time and that in each message a com-
plete character is transmitted for each revo-
lution of the trailer R®. Spring 7° of the re-

- celving-distributer, shown to the right, is con-
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neeted to the main line M T. through the coils
of relay W. The transmitting and receiving
trailer being caused to 1ev01ve in the manner
to be .deserlbed synchronously, it will be seen
that the impulses sent to line from the lett
hand, middle and right hand roller L° will be
caused to traverse the left hand, middle and
right hand series of 1"elay-eoﬂs I,Jand K, re-
:5pect1vely |

Relay W 1s arr aunﬂed to respond 0111} to the
induced impulses on the main line or only to
the impulses sent to line by a transmitting-
dynamo, whereby connections being made,

and
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such as indicated by lines 95, 96, 97 and 98,

the current of battery I. B® is caused to trav-
erse field-magnet coils R* R* always in the

‘same direction, and armature-coils v* v° of my
receiving synchronizing-motor in a direction
‘alternating

at each alternation of the trans-
mitted induced impulses. Thus it wiil be
seen that each induced impulse 1s a correct-
ing impulse controlling the synchronism of
the receiving-trailer.

It should be borne 1n mind ’[hat armature
10 responds only to currents in one direction
and armature w0’ only to currents in the op-
posite direction. It has already been ex-
plained how that relays I J K operated from
the main-line impulses actuate and control
the operation of the several parts of my re-
ceiving apparatus. These relays alone being
actuated directly from the main line they con-
stitute all that 1t 1s necessary to show of my
receiving apparatus in Fig. 16.

The operatm n of the Sevel’*&l features of my
invention are believed to have already been
sufficiently described in their proper* CONNEC-
tion.

The more obvious features of construction
operation have in some instances .been
omitted for the sake of brevity.

It will of course be understood thatin trans-
mitting the message, manual transmission, by
means ofj my lz:eybomd cannot be used at the
same time with the automatic transmission
by means of perforated ribbon L and the ap-
paratus actuating the same and co-operating
therewith. Xach of such systems of trans-
missions—viz., the automatic and the man-
ual—is used alone independently of the other,
never together for the same message. Elther
one may be used as desired. Attention is
also called to the fact that the same system
of selection is used for switching and for se-
lecting coils X, but by means of devices dif-
fermﬂ for the different uses to which theyare
put.

What I claim is— - :

1. In combination with means for sending
to line alternating induced 1mpulses, means
for sending to line or not, as desired, at each
such induced impulse, a battery impulse syn-
chronizing and harmonizing therewith.

2. In combination with means for sending
to line alternating induced impulses, means
for sending to line or not, as desired, battery
impulses OE different Strenﬂ“th at ELCh such
induced impulse and %ynehrommn
mom/m o therewith.

. A series of electric cireuits or branch
011(,1111 s, each containing a pair of relay con-

tacts, means for causing a first 1mp11lse trav-
-ersing such first eireuit, to open the contacts

in such first circuit and close the contacts 1
such second circuit, and means for causing
the second impulse thus traversing such sec-
ond circuit to open the contacts in such sec-
ond circuit and close the contacts in such
third circuit, and so on, the impulse thus
traversing the last circuit in the series, caus-

and har-
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ing the contacts in such last circuit to open
and the contacts in such first circuit to close,
whereby in each succession of Impulses, cor-

responding impulses are caused to traverse

the same circuit or branch circuit.

4. A series of electric cireuits or branch
circuits, each containing a pair of relay con-
tacts, means for causing a first Impulse, trav-
ersing.such first circuit, at its cessation, to
open the contacts in such first circuit and
close the contacts in such second circuit, and
means for causing the second impulse, thus
traversing such second cireuit, at its cessa-
tion, to open the contacts in such second cir-

cuibt and close the contacts in such third e¢ir-

cuit, and so on, the impulse thus traversing
the last circuit in the series, causing, at its
cessation, the contacts in such last circuit to
open and the contacts in such first eircuit to
close,wherebyin each succession of im pulses,
correspondingimpulses are caused totraverse
the same circuit or branch cireuit.

9. T'wo relay armatures having their actu-
ating coils in the same cireuit, one of such
armatures having working contacts on each
side thereof and responsive only to impulses

~of one kind or character, the other armature
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responding to impulses of the same kind and
also to impulses of a different character not
affecting such first armature, such second ar-

mature connected in series through its work-

ing contact with such first armature.

b. Two relay armatures having their actu-
ating coils in the same circuit, one of such
armatures having working contacts on each
side thereof and responsive only to Impulses
of one kind or character, the other armature

“having working contacts on both sides thereof

and responding to impulses of the same kind
and also to impulses of a different character
not aifecting such first armature, such second
armature connected in'series through its work-
ing contact on one side thereof with such first
armature. ' .

7. Three relay armatureshaving their actu-
ating coils arranged to be syn chronously trav-
ersed by energizing impulses, the first arma-
ture having working contacts on each side
thereof and responding to 1mpulses of one
kind or character, the second armature also
having working contacts on each side thereof

~and responding to those same impulses and
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also to impulses of a different kind or charac-
ter not affecting such first named armature,
the third armature responding to 1mpulses

actuating either of the other armatures and

also to impulses affecting neither of the other
armatures, such second named armature con-
nected through one of its working contacts
1n series with such first named armature and

“through its other working contact in series

with such third named armature.

8. As a means for selecting and energizing
any desired one of a number of coils, two or
more branch relays each having its armature
connected to a source of electric energy and

~arranged to engage two or more contacts, each

1

contact connected to one terminal of a diffei-

ent one of such coils, all the similarly con-
nected coils to such branch relays having
their other-ends connected to a common re-

turn wire, there being a return wire for each

different coil and contact to a branch relay
and means for energizing any desired one of

such branch relays and for connecting to such
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source of electric energy any desired one of

such return wires. | |
J. As a means for selecting and energizing
any desired one of a number of coils, two or
more branch relays each having its armature
connected to a source of electric energy and
arranged to engage or make contact with two

or more contacts, each contact connected to

one terminal of a different one of such coils,

‘allthesimilarly connected coils tosuch branch
‘relays having their other ends connected to a

common return wire, there being a return
wire for each different coil and contact to a
branch relay and means for energizing any
desired one of such branch relays requiring
at least one half or more of the transmitted

‘1Impulses necessary to seleet any desired one

of such coils, and means for connecting to
such source of electric energy any desired one
of such return wires. o

10. As a means for selecting and operating
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any desired one of a series of levers, a series

of bars supporting and carrying such levers,

a series of selecting washers opposed to such
bars and having notches and projections so
formed thereon, that the movement of such

washers in each different combination thereof

shall allow one and only one of such lever
carrying bars to assume an operative position,
causing its lever to assume an operative po-
sition such as to be engaged by a moving body
arranged to communicate motion to such le-
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vers, in combination with means for actuat-

ing such selecting washers in such different
combinations thereof. - g
11. In combination with any suitable rod
or equivalent device, as Q3 and means for
reciprocating the same, a series of lever car-
rying bars, as N*, carrying levers as N7, a se-
ries of selecting washers, as N2 opposed to

such bars, means for operating such washers,
N°® in such different combinations thereof by

the movement of such rod, as Q3, as shall
allow one of such bars and the lever carried

thereby to assume an operative position, and

means for actuating such lever by such rod Q3.

12, In combination with. any suitable rod
or equivalent device, as Q3 and means for
reciprocating the same, a series of lever ear-

rying bars, as N, carrying levers, as N7, a se-
ries of selecting washers, as N3, opposed to
such bars, means for operating such washers,
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N®, in such different combinations thereof by

the movement of such rod Q3, in one direc-

tion, as shall allow one of such bars and the
lever carried thereby to assume an operative
position, and means for actuating such lever

by the return of such rod Q3? to its normal
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position, and also for returning to their nor-
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mal positions, after such lever has been g0
engaged, such lever carrying bars and such
selecting washers.

13. At a central station a series of switch
levers, each connected to main line and ar-
ranged to engage a single contact, each con-
tact connected with a ditférent series of wires

from different local subseribers’ circuits, each

one of such local subsecribers’ circuits having
its other end connected to a different contact
opposed to a different switch lever, in a sec-
ond series thereof, located also at such cen-

tral station, and through which a ground or

return connection may be- made, as shown
and deseribed, commeon to all such local sub-
sceribers’ elreuits.

14. As a means for selecting any desired
one of a series of circuits, a series of contacts
ecach opposed to a different lever connected
to one terminal of a different group of such
circuits, each of the other terminals of such
circuits in each of such different groups con-
nected to a different contact opposed to a dii-
ferent lever in a second series thereof, and
means for actuating such levers in the differ-
ent combinations thereof forming terminals
to the different circuits to be selected.

15. A series of type or printing bar actu-
ating coils each located in a separate electric
circuit or branch circuit, each closed through

“a spring contact normally operating, when
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once closed, to retain such circuit closed un-
il the completion of the operative stroke of
that type bar whose actuating coil 18 located
in the circuit closed thereby, means for open-
ing each of such spring contacts at the com-

pletion of the operative stroke of that type

bar, having its actuating coil located in the
cireuit closed therethrough, individual de-
vices for holding each of such spring contacts
open, when once opened at the completion ot
the operative stroke of a type bar, each of
such devices controlled by a separate coil,
operating, when energized, to release such
spring contacts, and means for selecting and
energizing any desired one of such last named
coils actuating the devices controlling such
spring contacts. |

16. A type bar having a revoluble type
wheel in the printing end thereof, a lever

swinging on or concentric with the axis of
‘such type bar and a connecting rod between

such lever and such type wheel.

17. A type bar having a revoluble type
wheel in the printing end thereof, a lever
swinging on or concentric with the axis of
such type bar, a connecting rod between such
lever and such type wheel, and means for
swinging such lever so as to bring into print-
ing position any desired one of such type on
such type wheel.

18. In combination with a series of type
bars having two or more type thereon, a shift-
ing mechanism for each type bar, controlling
the angular position of the type on such bar,—
means for communicating motion from a com-
mon shifting device to each of such shifting
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mechanisms, a catch engaging such common
shifting devices and means for releasing such
catch at the completion of the printing stroke
of any one of such type bars. _

19. In a telegraphic system, at a transmit-
ting station, a transmitting distributer and
means for sending tolineinduced impulses al-
ternating at the successive contacts thereof,
and for superimposing thereon or not as de-
sired transmitting batteryimpulses synchron-
izing and harmonizing therewith; at a recelv-
ing station, receiving instruments responding
only to such battery impulses and a relay re-

sponding to such induced impulses and con-

trolling a local circuit containing an alternat-
ing current electric motor, such motor con-
taining an armature section and pole piece
opposed thereto for each section or contact
of such transmitting distributer, at such re-
ceiving station also a receiving distributer
similar to the transmitting distributer and

actuated from the shaft of such motor, and

through the different sections of which suc-
cessively such main line impulses are all
caused to pass and thereby through the dif-
ferent ones as desired of such receiving in-
struments connected to different sections of
stuch receiving distributer. -

20. In a telegraphic system, an alternating
current dynamo having its armature coils in
the main line and having an armature sec-
tion and pole piece opposed thereto for each
section of a transmitting distributer located
directly on, or actuated from the shaft of such
dynamo, and means for sending to line ornot
as desired, through the successive contacts
of such distributer, battery impulses harmo-
nizing and synchronizing with such induced

“impulses from such alternating current dy-
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21. In a telegraphicsystem, as a means for

maintaining synchronism, at a transmitting
station, a distributer and means for sending
to line impulses alternating at the successive
contacts thereof, and at a receiving station
an alternating current electrie motor having
an armature section and coil for each contact
of such distributer; and having its energiz-
ing circuit controlled by a relay on the main
line responding to such alternating impuises,
such motor imparting its motion to a receiv-
ing distributer or other apparatus to be syn-
chronized.

22. As a means for selecting any desired
one of a number of coils, a series of branch
relays, each controlling two or more branch

¢ircuits containing a different one of such

coils, all the similarly connected coils to such

branch relays connected to a common return.

wire there being a different return wire for
cach coil to such branch relays, such branch
relays connected to a source of electric en-
erey, means for selecting and energizing such
branch relays and for connecting to such
source of electric energy any desired one of
such return wires. - o
23. At a central station, a serics of sub-
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necting such subseribers’ circuits in di

Scribers’circuits, each terminal of each of such
circults entering such station, means for con-
ferent
groups, at one end to a common ground or
return connection and at the other end to a
wire leading to a station outside of such cen-
tral station, such that between such wire and
such common ground or return connection an
unbroken path shall lie through one only of
such subscribers’ circuits. .

24, In combination with means for sending
to line alternating impulses, means for caus-

ing any one of such impulses tobe an induced.

impulse or a weak or strong battery impulse
as desired. . _ -
25. A series of electric circuits or branch

. circuits, each containing one or more pair of
- relay contacts actuated by devices under the
- control of the successive impulses traversing
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such eircuits or branch cireuits, such that any
impulse traversing any one of such circuits

or branch circuits shall cause at its cessation

~ the opening of that circuit or branch circuit

Just traversed and the closing of the next cir-
cuit in the series. |

26. A series of electric cireuits or branch
circuits each containing one or more pair of
relay contacts actuated by devices under the
control of the successive main line impulses
causing correspondingly successive relayed
impulses to traverse such circuits or branch
circuits, such that any one of such main line

1impulses shall cause at its cessation the open-

- ing of that cireuit or branch circuit just trav-
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ersed by a relayimpulse and the closing of the
next circuit or branch circuit in the series.
27. In a telegraphic system, at any one sta-
tion therein, two receiving instruments or
magnets, each located in a separate electric
circult or branch circuit, and in series with
a separate pair of main line relay contacts,
one pair of such relay contacts controlled by

- mechanism actuated by weak currents, the
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other pair of such relay contacts controlled
by mechanism actuated only by stronger im-
pulses, but not actuated by impulses suffi-
client to actuate the mechanism controlling
such one pair of relay contacts, and a cur-
rent distributer located between such main
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line relays and such receiving instruments or

magnets, such distributer making connection
with corresponding ones of a series of receiv-
ing instruments synchronously with corre-
sponding main line impulses. o
28. In a telegraphic system, at any station
therein, two receiving instruments or mag-
nets, each located in a separate electric cir-
cuit or branch circuit and in series with a
separate palr of main line relay contacts,
one pair of such relay contacts controlled by
mechanism actuated only by positive im-
pulses or currents, the other pair of relay
contacts controlled by mechanism actuated
only by negative impulses or currents, and a
distributer located between such relay con-
tacts and such receiving instruments or mag-
nets, such distributer making connection with
corresponding ones of a series of receiving
instruments synchronously with correspond-
ing main line impulses. |
29. In a telegraphic system, at any station
therein, four receiving instruments or mag-
nets, each located in a separate electric cir-
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cult or branch circuit and in series with a

separate pair of main line relay contacts, two
of such pair of relay contacts controlled by
mechanism actuated only by positive im-
pulses or currents and the other two of such
pair of relay contacts controlled by mechan-

1sm actuated only by negative impulses or

currents, two pair of such relay contacts con-
trolled by mechanism actuated by feeble or

weak impulses or currents insufficient to actu-.

ate the mechanism controlling another two

pair of such relay contacts, such last named

two pair of such relay contacts controlled by
mechanism actuated only by stronger im-
pulses or currents and a distributer located
between such relay contacts and such receiv-
ing instruments or magnets, such distributer
making connection with corresponding ones
of a series of receiving instruments syn-
chronously with corresponding main line im-
pulses. |

| WM. H. COOLEY.

Witnesses:
K. M. KNIFFEN,
II. A. METCALF.
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