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To all whom 1t may concern.:

Be 1t ‘known that I, AvLriEp Moess RoB-
ERTS, 2 thl/(.,ll of the Un:.‘(ff L States, residing
at Bu ffalo, 1n the county of Krie m].’l(l State (}J:
New Y uxk ham invented a new and useful
hnmovemenb in Telegraphic Selective Hys-
te-mb of which the iz}llowmu s o specifica-
L1o1. |

This uwentwn relates to that {‘I&Sb of tele-
graph systems in which each letter, charac-
ter or 5101141 1s transmitted by a 11111111)01 of
suceessive electrie impulses, which are auto-
matically switched or directed to the indi-
vidusal meclmmam or instrumentality which
causes the printing, recording or indicating
of such particular ]bttel character or hl”‘f]dl

In the telegraphic sy M:L,m which forms the

subject matter of this application cach let-

ter, character or signal 1s transmitted and
J;epleaentc-d by the same number of succes-

sive impulses and both positive and negative

impulses are employed, the diflerent leitem
characters or sienals being identified and {lﬂ—
ferentiated by “the order of the SUCCESIIVEe
impulses.  These impulses may be of the
same length or duration and need not be any
longer than necessary to effect the desired
movement or action in the
ment.  The number of impulses which are
employed for each letter, character or signal
may be more or less as the number of differ-
ent letters, characters or signals whieh are to
be transmmtted 111{13?" render necess: ary. For
illustration, 1f the system requives the brans-
nission of littf{‘lu, characters or signals not
exceeding thirty-two in number, Tfive
pulses for each character or f:,w n: 11 will suflice.
In such a system the letter “a’’ may be rep-
resented qnd tt{mwmttm{ by five successive
plus impulses (4 + 4+ + +), the letter “b"

by four plus and atinal ;111%'11.1:3 m}pvla{}(—k + -+
+ =), Lh{‘ letter “ ¢’ by three plus, Mmlms
and a fina] phus nnpulm (4 -+ A ), and
soon. These 1mpulses actuate a 1(*1;11 which

“’s_-: moved out of its normal or zero pos sition by

cach impulse and this movement of the relay
akeb nlace in one direction if the transmitted
1mpul::v is plus and in the opposite direction
if it 1s minus.  These movements of the reiay
cause a current to be sent by successive auto-
matic switching devices to the individual
magnel by Whl(‘h the transmitted letter,
Clhmctel OF signal 1s recorded or uuhcated
The appa,mtuq contains as many seriesof
magnets and switches as successive impulses

“are contained in {he group which represents

mcmwn o 1nstria-

inl- |

Specification of Letters Patent.

I

5

Patented Sept. 1, 1608,
Serial No. 346,641

a character. The apparatus Ieplesen‘t@d 1D

‘the accompanying drawings is cons tructed

for a group of five umpulses and contains five
series of magnets and switches. The first
inipulse of the group 1s directed to a magnet
in the first series; the second impulse to a
maenet mthe second series; the third impulse
to a magnet in the thivd series; the fourth
1mpulse o a magnet in the four th series, and
the fifth 1mpuls{} to a magnet 1n the fifth or
last series, which magnet causes the printing,

recording or indicating of the speciiic lettﬂr
character or signal re presented by the ﬂ'roup
of impulses. fach swite -hing operation after
the fivst is controlled by and d{*penden‘t upon

all of the prior switehing operations Whl@ll
have already been cffected.

in the d@(umpanyllw drawings, consisting
of seven sheets: Higure 115 a dlagmm illus-
trating the genera al schenme of switching
though the different series of magnets.
Higs. 2, 3 and 4 are lagrams replebentmg,
lespmtn ely, the centr: Ll the.lett hand por-

. tion and the right hand pm titon of the appa-

Ilig. 5 1s a diagram, on an enlarged
scale, showi inge the first and second series of
111.10*11913 and connecting parts. Fig. 6 is a
ilaﬂ mentary diagram, 5110w111g maﬂ'netb in
all of the five serics and the eircuit breakers
in the binding cireunits.  Hig. 7 1s a {ragmen-
tary dmm.;un showing some of the 111a,gnets
of the first and second series and connecting
parts mn different positions.  Fig. 8 is an en-
farged view of one ol the magnets.

Like letters and numerals of reference re-
fer to like parts in the several figures.

ratus.

A represents the actuating 1eLW which
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may be of any suitable construction causing

the relay to bhe moved out of its normal or
AIE p()bltmn in one direction when a plus
hnpulw is recelved and in the opposite di-
rection when a minus impius 1s recerved.

in .

95

the construction bh{ﬂ‘f‘il the relay is an elec-

ro-magnet 20 which 1s enewmed by a bat-

tery 21 and mounted on an Telastic arm 22

3

between two 1mpulse receiving magnets 23
and 24. The latter are enmfrmed I)T the 1m-
pulses received over thie main line 25 in
which these magnets are arranged. ‘These
magnets are so wound that the )(}](‘b which
thr_,y present to the poles of the u‘*Lw magnet
20 are energized in the same sense, hoth
plus or hoth minus, bv the same 11111)11189
whlch DASSEs thl()llﬂ']l the windings of buth
nagnets.
therelore adjacent to a iike pole and *he

One 'pole of the relay nmﬂ'net 1S
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other adjacent to an unlike pole of the iin-
pulse recelving magnets, and one pair of
poles act to attract and the other to repel
the relay magnet, so that hoti forces tend to

nove the relay magnet in the same direc-

tion.  One of the impulse receiving maygnets
23 or 24 may be replaced by an iron abut-
ment and a permanently polarized armatiire

may be substituted for the clectro-magnet
20.  The relay is-held in its normal or zero

position, shown_'in Higs. 2 and 5, by the elas-:
tic arm 22 on which it is mounted, or hy

other suitable means.

The mmpulses may he produced at the

sending station B by any suitable means, for
instance, as indicated in Fig. 5, by a per-
forated ribbon 30 passing over a conducting
rolier or surface 31, which is grounded at 32,
and two brushes 33 34 adapted to make con-

tact with the roller through two rows of per-
forations in the strip which represent the

letters, characters or signals to be trans-
mitted, These brushes are connected with
two batteries 35 36 in such manner that one
brush produces plus impulses and the other
minus Inpulses. The main line 25 extends

through the winding of a circuit b reaking

magnet 37 and is grounded at 38, This mag-

net 1s energized every tinme an umpulse passes
through the main hine, and opens a cireuit

breaker 39 in a zero indicating line 40,

~Theunpulses are sent successively through
the main line 25 and cach impulse causes the |

relay magnet 20 to move out of its normal
or zero position i one or the other direction,
according to the nature of the impulse.
Upon the cessation of cach impulse the relay
magnet s returned to its zero or normal po-
sition by the reaction of the spring arm to
which it-1s attached, or other suitable means.

For the purposes of this deseription it will
be assumed that the winding of ilie impulse

recelving magnets 23 and 24 is sueh that a
plus 1mpulse will cause the magnets 23 and

24 Lo present thetr positive poles to the relay

magnet.  When a plus mnpulse is sent
through the nmain line the core of the relay
magnet 20 will he moved acainst the im-
pulse receiving magnet 23, and when
minus inpulse is sent the relay maonet will
be moved against the inagnet 24, as repre-
sented m Figs. 6 and 7.0 A group ol f{ive

stceesstves impulses will move  the relay

magnet m this manner five tines in sueees:
ston out of (ls normal position.  This move-
ment ol the relay maenet 20 is utilized to
serrd oo current through one of two selecting
magnets Cand C 4 the relay is actunted
by « plus impulse the plus maghet, C is ener-
cized and if o minus impulse is sent the
tinus magnet (% is energized.  The current
for-energizing the magnets is gencrated in o
battery 41 which is connecied with the relay
in. such. manner that the movement of e

relay by aplus impulse closes a cireuit through | breaks the circuit at the contact 47, thereby

897,662

the selecting magnet C, while the movement
of the relay by a minus impulse closes 8 cir-
cuit through the selecting magnet 2. The

drawings show a simple and convenient way
of arranging the necessary conductors for
this purpose by utilizing the spring arm 22
ot the relay 20, the core of this relay and the

70

cores of the impulse receiving magnets 28

and 24. The battery 41 is connected with
the spring arm 22 by a conductor 42 and the
spring arm is connected with the core of the
relay magnet. The core of, the receiving

magnet 23 is connected by a conductor 43
with an armature switch 44 making contact, -

In 1ts ormal position, with the contact 45 of
a corcluctor 46 in which the coil of the plus

75

80

selecting magnet C is arranged and which

extends fron that coil to a contact 47. An
armature switch 48 makes contact with the
latter mm its normal position and a branch
conductor 49 extends from that switch to a

conductor. 50 which connects with the bat-

tery 41. The core of the receiving magnet

24 18 sunilarly connected with the coil of the
minus selecting magnet C* by a conductor

51, an armature switch 52, contact 53; a

85

90

conductor 54, in which the coil of this select-

ng magnet is arranged and which extends-

from that coil to a contact 55, an armature

switch 56 and a conduetor 57 which con-
hects with the conductor 50 leading to the

battery 41. = .
- When the core of the relay magnet 20 is
thrown into contact with the core of the re-
cerving magnet’ 23 by a plus impulse,. the

circutt is closed through the coil of the plus
I'selecting magnet ¢ and the current runs

from the battery 41 through the conductor

42, spring arm 22, the core of the relay 20,

bhie. core of the receiving magnet 23, con-
ductor 43, and described connecting parts
and cenergizes the magnet €. If the relay
nagnet 1s thrown into contact with the core
of the receiving magnet 24 by a minus im-

pulse, the current is closed through the coil
of the mmus selecting magnet 2 and the
current runs through the conductor 51 and.

desertbed connecting parts and energizes this
aenet.. S |
When the plus selecting magnet (! is ener-

orzed il attracts the armature switeh 50,

96

100

105

110

115

which in its normal position, shown in Frig,

5, 15 1 contact with the contact 55 of the con-

ductor 54 rand this breaks the civeuit through
. | | - 120
seleeting magnet C* and the conductor 51 at
the contact 55 and cuts out the minus.

the conductor 54, the coll of the minus

selecting magneg € and connecting parts.

When the minus selecting magnet (2 is
energtzed it attracts the arinature switeh 48,
which i its normal position, shawn in Figs.
2 and 5, 15 1 contact with the contact 47 of
the conductor 46, in which the coil of the
plus selecting magnet C is arranged, and

125
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this closes a

parts.

~mally closed position with the contaet 62.

Ctor 63 with the cotl of its sceondary magnet

64 with the conductor 40.

through the econductor 40, the circutt breaker

897,662

cutting out the magnet € and connecting |

The plus selecting cireuit i1s closed through
the armature switch 48, which 1s under the
imfluence of the minus selecting magnet 7,
and the minus selecting circult is closed

through the armature switch 56, which 1s un- |

der the mfluence of the plus sélecting magnet
. By energizing one of these selecting
magnets the circuit through the other is.
opened and the parts controlled by such:
magnet. are rendeyed inactive. In order to
make sure that the effect of one 1mpulse 1s
exhausted before the next loliowing impulse
takes place, in other words, to avoid conflict
between or a running together of successive
impulses, a sccondary or auxiliary magnet 1s
combined with each selecting magnet in such
manner that the secondary cireult, i which
the coil of such secondary mignet 1s ar-
ranged, is closed so long as the velay stands
in its zero or normal position and is open
whien the relay is moved out of this position
by an mmpulse. o

C' represents the secondary magnet of the
plus selecting magnet © and C? the secondary
magnet of the minus selecting magnet C°
In the drawings the selecting magnets are
indicated by reference letters with even ex-
ponents or without exponents and the sec-
ondary magnets by reference letters with odd
exponents. ' - e

The core of each selecting magnet 1s con-
nected with the coil of 1ts secondary magnet
in such manner that when the selecting mag-
net is energized a circuit 1s closed through the
coil of the secondary magnet. The core of
the plus selecting magnet C 1s connected by
o conductor ¢0 with the coil of its secondary
magnet C' and this coil 13 connected with the
conduector 40 of the zero indicating cireuit,
in which the circuit breaker 39 1s arranged.
This line also contains an additional cireult
breaker 61 which inakes contact 1n 1ts nor-

When the plus selecting magniet € 1s ener-
oized it attracts its armature switch 56 and
this closes a circuit through its core. The
current now passes from the battery 41
through the conductor 40, the circuit breaker
39, the eircuit breaker 61, the cotl of the see—
ondary magnet ') the conductor 60, the core
of the selecting magnet €, the armature |
awitch H6 and the conductors 57 and 50 baek |
to the battery. The core of the minus se-
lecting magnet C* 1s connected by a condue-

C* and this coil 1s connected by a conductor |

When the minus selecting magnet % 1s en-
ergized it attracts its armature switeh 48 and
ireuit throueh its core. - The
current now passes Irom the battery 41 ]

39, the circuit breaker 61, the conductor 64, |

ergized.

ST

the coil of the secondary magnet (3, the con-
ductor 63, the core of the selecting magnet

{7 the armature switch 48, and the conduc-

tors 49 and 50 back to the battery. "Chese
secondary circuits are closed only when the
circuit breaker 39 is closed and this circuit
breaker is closed only when no current 1s
passing through the main line 25 and the coil
of the magnet 37. When an impulse passes
through the main line the magnet 37 1s ener-
oized and this opens the ewrcuit breaker 39
and holds the zero mdicating line 40, which
forms part of such secondary circuit, open so
long as current passes through the mamn hine.
The zero Indicating line 40 and the second-
ary circuit are closed when the impulse
ceases and the secondary magnet 13 now en-
The secondary magnet now at-
tracts its armature switch. and this estab-

lishes a circuit through the core of that mag-
set, while the ectrcuit through the coll ol its

selecting magnet s opened, thus compelling
a subsequent eurrent through the selecting

70

75

30

85

circuit to pass through the core of the sec--

ondary magnet and not through the coil of
the selecting magnet. This renders a subse-
quent current through the selecting circuit
of no effect upon the selecting magnet. For
illustration, when the plus secondary magnet
(' is energized it attracts 1ts armature switeh
44 whereby the circuit through the coil of

the selecting magnet C is opened at the con-

tact 45 and a cireuit is established through
the core of the secondary magnet U

The first impulse of a transmitted group of
impulses, representing a certain letter, char-
acter or signal, acts through the relay upon

one of the selecting magnets C and C? and 1ts-

armature switeh in such manner that it first
causes the corresponding selecting magnet to
ture switeh, and thisopens the cireuit through
be energized. This magnet attractsits arma-
the other selecting magnet and at the same
time.establishes a civéuit through the core ol
the selecting magnet and the coil of the cor-
responding secondary magnet. This last
named eircuit 1s, however, not completea
until the first impulse has ceased.  When this
takes place the circuit breéaker 39 in the sec-

ondary circuit 37 is closed and this completes

the circuit through the coil of the secondary
magnet. The latter is now energized and at-
tracts its armature switeh and this euts out
the coil of the corresponding selecting mag-
net, renderine that magnet mactive, and es-
tablislies a circuit through the core of the sec-
ondary magnet. The eurrent from the bat-
tery 41 now passes through the coil ot the
secondary magnet until the next following
imipulse passes through the main hne, when
the circuit breaker 39 is opened and the sec-
ondarv circeuit 1s broken.

90

100

110

12¢

126

The {irst series of selecting magnets com-

nrises the desceribed plus and minus selecting

magnets C C? and their secondary magnets C*

130



~ of these groupsis controlled by the plus mag-

X

‘G, This first series of selecting magnets is
followed by a second series which comprises

, . ] ' ) ] . . ', s - |
two groups of magnets, each consisting of a |

plus and a minus seleeting magnet and two
corresponding secondary magnets. One of

net

and the other by the minus magenet C*

~of the first series. -

10

15

20

25

30

35

40

45

o(.

~of the second  series.

1ng magnet of the third series.

the current

Leaving the secondary magnets out of con-

sileration, the general scheme of automatic
switching may be explained by reference to the
diagram TFig. 1, as follows: The current
from the battery 41 is switched by the action.
of the relay under the first impuilse to the plus

L 9

selecting magnet C, if .a plus impulse is re-
cerved, or to the minus selecting magnet C2, if -

a minus impulse is received. - The second im-
pulse causes the current to be switched to
one of the selecting magnets of the second

sertes.  If the first impulse was plus and the

second mpulse is also plus, the current is

switched to the plus magnet 1) of the second

sertes. ~If the first impulse was plus and ihe

second 1s minus, the current is switched to the

minus magnet 1>?of the second series. I the

first impulse was minus and the second im-
- pulse is plus, the current will be switehed to.

the plus magnet D* of the second series, and

if the second impilse was also minus the cur-

rent will be switched {o the minus magnet D
The third impulse
‘auses the current to be switched to a select-
For tlustra-
tion, if the first and second impulses were

plus and the third is also plus, the current
will be switched to the plus magnet K of the
thied series, and if the third impulse is minus
wil be switched to the ‘minus

magnet 163 : o .
The deseribed switching of the system, in

which cach selecting magnet of one series
Scontrols a plus and a minus magnet in the
next followmg series, can be extended |

througli as many series of selecting magnets

as may he necessary to reach the number of
Jinal actuating ‘magnets which -the system”

requires.  In the apparatus represénied in

-the drawings the selecting magnets of the
tfourth series are marked B 2 #0010 o F* pndd

their corresponding secondary niagnets Ft
FP I I to ¥ and the final actuating mag- |
nets, thirty-two in number, are marked G G :

G* to Go, . |

55

65

D' D? 1P D7 represent the secohdary mag-
nets ot the selecting magnets D D* D1 DY) pe-
~spectively. o S

707172 and 73 represent the armature

switches of “the selecting magnets D D Dt
Dt and 74 75 76 a,m_l 77 represent the arme.
ture switches of the secondary magnets D' 1)

1* D7 of thesecond series. |
- The operation of the second scries of mag-
nets may be explained as follows: If the first

impulse has been plus, the secondary magnet

C of the first series has attracted its arma-

milh

mature switch 44 thereof, the conductor 4.3,

P—

- LHT7,864

ture switch 44.  1f the second ifnpulse is :,a'l'sc}
plus, the circuit through the battery 41 will . -

mature switch 56, the core of the ﬁlus select-
ing magnet C of the first serles, t

tors 60 and. 80 leading to the armature

switch 71 of the minus selecting magnet D?

ductor 82 leading to the coil of the plustselect-

ing magnet D of the second series, the con-
ductor 83 leading from that coil to the CON~
tact 34, the armature switch 74 of the sec-
leading -
| e e vy eran e Lot vt v o AT IS
-to the core of the secondary maghnet C' of the
first series, the core of that magnet, the ar-

ondary magnet D', the conduétor 85

e condue-",,

be closed through the conductors 50 57, ar- -

70

of the second seties, the contact 81, the con-

75

80

the core of.the recerving magnet 23, the core

of the relay 20, the spring arm

22 'and the

conduetor 21 to the battery 41.  This ener- -

a1zes the plus seleeting magnet D of the see-
(111:[":5@1'1(!:5, which nraenel attracts 1ts arima-

ture switch 70, and this opens the cireuit at

the contact 90 in the conductor 91 connected
with the coil of the minus selecting Magnet D*-

ol the second series, cuttinge out that nagnet,

and closes the eireuit through the core of the

magnet D and the coil of its secondary mag-
net D1,
been plus and

ne second mimus, the civeuit

through the battery 41 will be closed through
the conductors 50, 57, armature switeh 56,
- the core of the plus selecting magnet C of the
lirst series, the conduetors 60 and 83, the ar-

matire switch 70 of the: plus selecting mag-

net D of the second series; the contaet 90, the
conductor 91, the coil of the minus selecting

Assuming that the fivst impulse has

90
95

100

magnet D? of the second serdes, the conductor :

92, the contact 93 therein, the armature switeh
1 75 of the secondary magnet D? of the second

series, the conductor 94 leading from that,

ondary magnet (* of the first series; the-con-

ductorst, the coreof the recelving magnet 24,
thecore of the relay 20, the spring arm 22 and

the conductor42 to the battery.  This ener-

‘gizes the minus selecting magnet 1% of the sec-
ond series,which magnet attractsits armature -

switch to the armature switeh 52 of the see-. -

110

switch 71, breaking at 81 the circuit in which -

establishing a civeurt. through the core of the

minus selecting magnet D* and the condue-

‘the coil of the plus maghet D is arranged and
ceuttmgout that magnet, at the same time

116°

tor 95 leading from that core to the coil of

'1"}1_(* 5{’%(&{'}]1(}11,[‘}/' :i¥'l;l.gil_(é,t' _DH-

" The seécondary magnet. D' or D? is ener-

“aized alter the second impulse has ceased jn =

120

the manner which has been described with

reference to ‘the secondary magnets (! and
C* ol the first series, and this results in the
energized secondary smagnet attracting its
armature, breaking the circuit through the
coil of the corresponding selecting magnet

and establishing a circuit through the coillof™ -
the energized secondary magnet. -

~The plus and minus selecting magnets D
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D? and their secondar} mao*nets DY D3 con-
stitute a group on the plus side of the second
series, since they are controlled by the plus

-seleetmg. magnet C of the first series and its

secondary magnet (', while the plus and

minus selectmg magne‘ts D* DF of the second

series and their secondary magnets I° D7
constitute a group on the minus side of the
second Senes since they are controlled by

the minus selecti ng magnet C? of the first |

sevies and 1ts beconda,ry magnet C°. 'The
DS 8 eieubmw magnet D* of this last named

oroup 18 enewued if the first impulse has

been minus anidd the second is plus, and the
minus selecting magnet D° of this group is
energized if the ﬁrst impulse has been minus
and the second is a,lso minus. If the first

- Impulse has been munus and the second is

20

212
G2

also minus, the armature switch 48 of ’tht
minus selectm@ magnet C* of the first series

has made contact W1th the core of this mag-

net aird the eircuit through the coil of the

plus selectmmg magnet O has been opened at

47 the armature ‘E-‘,Wltf*h 52 of the secondary

mdwnet C* has heen closed mmmst the core of
Lhat magnet, ble%lun# the circult at 53, as
repwsented n Hig. - "The circuit tluouﬁ*h
the batt».,,ry 41 1s now closed through the
(:(muictm 49, armature switch 48, -core of
Minus Selectmﬂ' magnet % mnductar 63,
which is cormected by conductor 100 with

the armature switch 72 of the plus selecting

magnet D* of the second series, contact 101

- conductm 102, the coil of the minus selectuw

3%

magnet, D¢, conductor 103, the contact 104
therein, the armature switch 77 of the sec-
ondaw magnet D7, the conductor 105 lead-
Ing therefrom to the core of the secondary
magnet (3, its armature switch 52, conductor

4¢ 51, core of recelving magnet 24, and the relay

to the battery.

this circuit causes the minus selecting mag-
net D° o
the circult at the contact 106 111 the con-
ductor 107 Jeading to the coil of the plus se-
lecting magnet D“ and 'B-.::LclbilSh ng a clrcuit

| thmu‘:rh the core of the minus spl@ctmg mag-

20

.6-0

65 minus

net D® and the conductor 108 le: ading

to the
coil of the secondary magnet D7. The coil
of the plus selecting magnet D* 1s connected
by a conductor 109 Wlth&wntact 110 against

whu,h thearmature switeh 76 of the b@(}{)l’ld—- ..

ary magnet D? rests normally, and this
switeh is connected by a conductor 111 with

the armature switch 44 of the secondary

magnet L |
| '1 he third series of maf}‘netb consists of four

oroups, e

The pluq selecting magnet E, the minus se-
741

Jecting magnet K7 of the t‘qml series and meu

Semmlaw‘ magnets E' E? are controlled by
the pm&; ﬁelec‘mw magnet D of uﬂ@_ut‘ii_@}'f}{l
series. ‘ihe nhm sele ctmﬁ* magnet &4 the

eleatm; magnet 10 and their

The cur rent passing through

attract its armature :3 breakmﬂ"_

each controlled by one ot the select-
ing magnets of the second series, as foliows:

E‘uif“ i

reunlllh

‘switches previously described.

‘diagram Iig. 1.
F and the minus selecting magnet F? and

l
4

oy

ondary magnets I W" are controlled by the
minus Selmhm magnet D% . The plus select-
Ing mauﬂm }Lﬁ’ and th@ mMINus aemﬁmc mag-

net I and their secondary magnets e Ei

are controlled by the plus selecting magnet
The plus selécting magnet K 7 and the

D4
minus selecting magnet 1M &ndt
ary imagnets R 15 gre controlled b v the
MInus Selectmﬁ magnet D% The armature
switches 120 to 135 of the third series of
magnets are arranged and connected to op-
erate in a manner similar to the armature
The fourth

of magnets consists of eight groups,

helr second-

Series

“each controlled by one of the seleetmﬂ' mag-

nets of the fourth series, as indicated in the
The plus selecting magnet

their secondary magnets 111 K3 are controllied

by the plus selectmo' magnet It of the third

series. The plus selectmw magnet F* and

the minus selecting magnet ¥ and their sec-
‘ondary magnets % B7 are controlled. by the

minus selecting magnet K? of the thlrd se-
ries. The armature switches of the fourth
series of magnets are arranged and connected
to operate hi{e those memoualy deseribed.

The fitth series of magnets {z to GM consists

of thirty-two actuating magnets arranged 1n
pairs, each palr under the control of one of
the .selecting magnets of the Tourth series.
As indicated 1n Fig. 1, the plus magnet G and
the minus m&gnﬁt Gt are under the control
of the plus selecting magnet ¥ of the fourth

series, the plus magnet * -and the minus

mwnet {+* are under the contr ol of the minus

magnet F* of the fourth series, and so on.

The operation of these successive series of
magnets and switches will be understood
from the fo]hwnm illustrations, reference
being had to Fie. 6. . Assuming that the first
mlpulse Was minus, . the three next impulses
plus and the last nnpu]se minus, the parts

which have been actuated will be mn the posi- -

In the first se-

tions represented in Fig. 6.

ries of magnets the armature switches 48 and

52 of the minus selecting magnet (* and its
secondary magnet mﬂ rest agaimst the
cores of these mmrnotb and the cn‘cmtb will
be broken at the (;01113&(:1:5 47 and 53. - In the
second sertes of magnets the armature
switches 72 and 76 of the plus selecting mag-
net D* and 1ts secondary magnet 1° Wlﬂ rest
against the cores of these mwnet% and the
cirectits will be broken at the contacts 101
and 110. - In the third series the armature
switches 129 and 128 of the plus selecting
magnet’ 6% and 1ts secondary magnet K9 are
closed against the cores of these nwgneta and
the cireuits are broken at the contacts 150
and 151. In the fourth c;ur.i os the armature
SW;L he“s 216 and 214 of the plus selecting
ot 110 and 1ts- s‘imi;am;a magnet B are
cores of these

._i-. "ll.

1{}?' ”"N] dﬂ ﬂir‘?u Li

fhe ciregliis are

wenets and
!)mL sy af the wﬂmmm 218 .
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1o

the conductors

€3

and 215. In the fifth series of magnets he
armature switch 225 of the actuating magnet
(17 s closed.  In this position of the parts
the circuit through the battery 41 will be
closed through the conductory 50, 49, the

armature switch 48, the core of the minus se-

lecting magnet €% the conductors 63 and

100, the armature switch 72, the core of the

plus selecting magnet D* of the second sories ,
the conductors 300, 301 and 302, the arma-
ture switch 129 of the plus selecling magnet
1 of the third serics, the core of that m agnet,
225, 226, the armature switch
216.of the plus selecting maenet I of the
third series, the core of that magnet, the con-
auctors 227, 228 and 229, the cotl of the acty-
ating magnet G the conductors 230, 231,
505, 105, the core of the second ary magnet

- the armature switel h2, the conductor 51
H } b

20

25

30

40

49

00

60

60

and so on to the battery. ~ The current from
the battery 41 passing through this circuit
actuates the final magnet G'7 and the move-
ment so produced is utilized in any stitable
manner to print, record or indicate the letter,
character or signal represented by this mae-
net. . | |

it the fifth impulse had been negative the
cireult would have been elosed from the con-
ductor 228 through the conductor 430, the
cotl of the actuating maonet (1'% the conduc-

tor 401, the core of (he secondary magnet

7 the armature swi tein 214 of that magnedt,
the conductor 232, the core of the secondary
magnet K the armature switeh 128, the con-
ductor 402, the ¢ore of the second ary maened,
D) the armature switel 6, and the condue-
tors 111, 43, and so on to the battery. 1n
the Tast mentioned case the fmal magnet (o
would he actuated.  Kael magnet 18 pro-
vided with o hindine ¢oil
crzed from the battery 501, The binding
cotls of the several magnets of each series are
connected with this battery in parallel. - The
binding coils of the first series ol magnets C
C*are coniected with the conductors 1] NS
those of the second sesios with the condue-
tors 11* 1% those of the third series with the
conductors T 115 those of the fourtls SOPIeS
witn the conductors 110 ] ) and those of the
ffth series with the conductors H3 I, The
tinding ereuit of each magnet 18 elosed
when the armature switeh of the magnet 1s
closed. This can be done in varions WY,

for instance, as shown, the armature switeh

an be provided with an msitlated contact
prece 502, Mo S which, when the switely is

closed against the core, closes the binding
circutt by making contact with the contacts
oUs and 504,

{104t

The bindine conductors 11 11 of the
series; 11* 117 of the second series, TP HY of the

third series and 114 115 of the fourth series are
connected in parallel with the main condie-
tors H I of {he binding battery 501, A
cireuit breaker 505 is arranged m the condue-

j

HOO which is eners

897,662

tor I so that when the circuit is broken the
binding circuits of the first four series of
magnets are broken and the closed arma-
ture switches of. these magnets are released
and returned to their normal positions. This
cireutt breaker is actuated by a magnet 506.
The dead.
conductor <0 forms part is provided with a
cireutt breaker 61 which is opened by a mag-
et H10, the coil of which is arranged in the

bmding circeuit of the second series, for in-

stance, i the conductor 112, so that when g
current passes through this circuit, that 18 to
say, when one of the armature switches of
the second cirenit is closed, the dead point or
zero civeuit of the first series of magnets 1s
opened.
and 513 are arvanged in the zero cireuits 514,
S5 and 516 of the second, third and fourth
sertes of magnets, which eireuit breakers are
opened by magnets 517, 518 and 519 in the
binding cirevits of the thivd, fourth and fifth

series,; so that as one bmding cireuit is elosed:

alter.another each precedimg zevo déircuit, is
opened, theveby preventing short eireuiting
through the secondary maenet of the precedt-
Mg series. R |

The coil of the eireuit breaker magnet 506

s arranged in a braneh
10, _
only when the civeuit breaker 512 has been
closed by the operation of the binding eircuit

of the fourth series under the fourth Impulse,

H20 of the zero cireuit

and when also the cireult breaker 513 has

been closed by the operati

on of the bimd g

cireutt of the fifth series under the fifth im-

pulse, and when finally the eivenit, breaker 39

of the zero cireult 40 hins been closed after the
This encrgizes the

fifth impulse has ceased.
hagnet 506 and breaks the binding cireuits
ol the-first four series at the contact 521, re-
teasme all ol the elosed armature switches of
these series without disturbing the elosed ar-
mature switches of the fifth series.  The CIT--
cuit breaker 512 being operated
et 518 of the fourth series,

that cirveuit

hreaker is also released and thus breaks the

circuit through the conductor 522. This

breaks the eireunit through the coil of the
lagnet 506, releases the cireuit breaker 505

and closes the eireuit through the conductor
P and restores
position,

undisturboed

the apparatus is now ready to receive the
hext group of impulses,

next letier, character or signal, and the im-

pulses of this next sroup are recetved and op-
crate the apparatus in the same: manner,’

When the binding civeuit of the third series
15 closed by ]
broken.  This releases the
of the [ifth serieg

Stmilar cireuit breakers 511, 512

Fhe circuit through this eoil is closed

by the mag-

res the apparatus to the initial

with the exception of the fifth se-

ries, e which the closed armatures are still
| - 120

'1‘(&[11‘030}1&11;1‘ the

¢ action of the third impulse
the binding carcult of the fifth series is
closed armatures
and restores this series to

70
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{ifth series.

507,662

the initial position. The period of time dur-
ing which the closed armatures of the hifth
series are held closed 1s utilized in effecting
the operation which the magnet of the fifth
series is required to perform n printing, re-
cording or indicating the transmitted letter,
character or signal, whether by operating the
key of a typewriter, a chemical printing ap-
paratus, or other means. o

The binding circuit of the f{ifth series 1s
broken by any suitable switch. That which

is shown consists of a circuit breaker 523 ar-

ranced in the binding conductor " of the
This breakeris actuated quickly
by a switch lever-524 having a spring catch
529 which opens the breaker 523 and allows
it to close again. The lever 524 is attracted

by a magnet 530, the coil of which is arranged.

¥

in the binding conductor II* of the third se-
ries. If preferred, this circuit breaker may
be arranged In the second or fourth binding

~ eircult.

oo
i

49

GO

1 claim as my invention: . -

1. In a telegraph, the combination of sue-
cessive series of selecting magnets, the first
series comprising a selecting magnet which
responds to a transmitted plus impulse and a
selecting magnet which responds to a trans-
mitted minus impulse, and each following se-
ries comprising a pair of magnets for each se-

lecting magnet of the preceding senes, one

magnet of the pair responding to o trans-
mitted plus impulse and the other to a trans-
mitted minus impulse, substantially as set
forth.

2. In a telegraph, the combination of suc-
cessive series of selecting magnets, the hirst
series comprising a selecting magnet which

responds to a transmitted plus impulse and a
selecting magnet which respouds to a trans-

mitted minus impuilse, and each following se-
ries comprising a pair of magnets {or each se-
lecting magnet of the preceding series, cune
magnet of the pair responding to a trans-
mitted plus imipulse and the other to a trans-
mitted minus impulse, and automatic
switches whereby eircuits are closed through
different magnets of successive serles ac-

cording to the direction of the transmitted

impulses, substantially as set forth. _

. ) e , 1 * * . 4 »
3. In a telegraph, the combination of a re-

lay which is.moved out of the zero position

one .or the other direction according to the

direction of the transmitted impulse, suc-

cessive series of selecting magnets, the first

‘series comprising a magnet which responds

to o transmitted plus impulse and a magnet

which responds 1o a transmitted minus 1m-

pulse, and each following series comprising a

pair of plus and minus-uagnets for eagch se-

lecting magnet of the preceding series, and
automatic switches whereby circuits are
closed through different magnets of suc-

—

TR

‘pulse has ceased, substantially as set forth,

the transmitted impulse, substantiaily as set
forth. | | |
4. The combination of & relay which is
moved out of its zero positicn in one or the
other direction according to the direction of

the transmitted impulse, a plus and a mnus

selecting magnet which respond respectively
to plus and minus impulses acting on the re-
lay, and secondary magnets which are con-
trolled by said selecting magnets and are en-
ergized after said selecting magnets have
been energized, substantially as set forth.

5. The combination of a relay which 1s
moved out of its zero position in one or the
other direction according to the direction of
the transmitted impulse, plus and minus se-
lecting magnets which respond respectively

“to plus and minus impulses acting on-the re-

lay, secondary magnets which are controlled

' by said selecting magnets, & eircuit in which

said secondary magnets are arranged, and

an automatic eircuit breaker which breaks

said cireuit when an impulse actuates said
relay and closes said cireuit after such mn-

6. The combination of a relay which is

moved out of its zero positicn in one or the

other direction according to the direstion of

the transmitted impulse, plus and minus se-

lecting magnets which respond respectively

to plus and minus impulses acting on the re-
lay, armature switches for =ald selecting

85

70

80

85

95

magnets, corresponding secondary magnets,

and eircuits in which the coreg of said sec-
onddary magnets and the armature switches
of said selecting magnets are arranged, sub-
stantially as set forth. ,
7. The combination of a relay which 1s
moved out of its zero position in one or the
other direction according to the direction ol
the transmitted impulse, plus and minus se-
lecting magnets which respond respectively
(0 plus and minus impulses acting on the

100

109

relay, corresponding secondary magnets,

armature switches for said selecting and
secondary maghets, and circults connecting
the coil of each selecting magnet with the
armature switeh of 1ts sccondary magnet,
ubstantially as set forth. |
: Y . L
8. The combination of & relay which 1s
moved out of its zero position in one or the

110

116

other direction according to the direction of

the transmitted impulse, plus and minus se-
lecting magnets which respond respectively
to plus and minus impulses acting on the re-
lay, corresponding secondary magnets, arma-

ture switehes for said selecting and secondary

magnets, and circuits connecting the cotl of
each selecting magnet with the armature
switch of its secondary magnet and with the
armature switch of its opposite selecting
magnet, substantially as set forth. |

120

12

‘9. The combination of a-relay which is .
cessive series according to the direction of | -méved out of its zero posttion 1n one Or the

O
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other direction according to the direction of !

tally as set forth,

the transmitted impulse, seleetine magnets
which respond respectivel y to plus and minus
impulses acting on

and breaking said hinding cirenit au tomat-
1cally, substantially as set foith.

10. The combination of g relay which is
moved out of its zero position in one or the

other direction awccording to the direction of
the transmitted impulse, selecting magnets
which respond respectively  to plus and

‘miunus impulses acting on the rol ay, a binding

cireuit for said magnets, neans for closing
sald binding circuit automat :adly when said
nagnets are energized, and means for hres k-
e satd bindine cireuit automatically alter

the transmitted impulse has ceased, substan-

I, "The combination of g relay which is
moved out of s zero postlion in one or the
other direction accordime to the direction of
the transmitted impulse, successive serios of
selecting magnets, ecach series CONMPIISING
magnets which respond respectively to plus
and niinus impulses acting on the relay,
binding circuits for said magnels, means for
automatically closing said bindmg cireuits,
and means for breaking the binding cireuits
of successive series of magnets stmultane-
ously, substantially as set forth. .

12, The combination of a relay which is

the relay, a bindmge C1r- |
cutt for said magnets, and means for closing |

897,662 .

moved out of-its zero position in one or the

other direction. according to the direction of

the transmitted impulse, successive series of

selecting magnets, each serles comprising
magnets which respond respectively. to plus
and minus impulses acting on the re
binding circuits for said magnets, means fo
automatically closing said. binding circuits :

ay,
for

s

and means for holding the binding circuit of -
the last series closed, while the binding cir-

cuits or preceding series are broken, substan-
tially as set forth.

E5. The combination of a relay which is
moved-out of its zero position in one or the

other divection aecording to the direction of
the transmitted impulse, successive series of
selecting magnets, cach serles comprising
hagnets which respond respectively to plus
and nunus impulses acting on the relay,
binding circuits for said magnets, means for
automatically
and means for breaking the binding circuit
of the last seriés upon closing the binding cir-

cwtt of a preceding series by a subsequent

impulse, substantially as set Torth.

Witness my hand this 30th day of Novem-.

ber, 1906.
AL

-Witnesses: L
libwarn WiLnew,
C. B. IlornBrok.

"RED MOSS ROBERTS,

closing said binding cireuits,

()
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