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To all whom it may concern: |
De 1t known that I, Amserr C. Crenore,

a citizen of the United States, residing at

Yonkers, county of Westchester, State of
New York, have invented certain new and
usetul Improvements in Printing- Tele-
graphs; and in pursuance of the statute I
have set forth in the accompanving draw-
ing and specification, as an illustration of
the 1nvention, that form thereof which T
now regard as the best one of the various
forms in which the principle of the inven-
tion may be embodied.

In the drawings, Figure 1 is a diagram
of the receiving relays. Fig. 2 is
chagram of the printing magnets. Figs. 3
and 4 are circmit diagrams of the irans-
mitting devices, and Fig. 5 shows a mode

of locking the shift-magnets. Fig. 6 is a
diagram of both lines with both trans-

mitting and receiving apparatus. _
- My 1nvention relates to a system of teleg-
raphy 1n which the principal object is first,

to fransmit messages by means of a lev-

board arranged like the keyboard of an or-
dinary typewriter—each button operating a
cireult-closer—and second, to receive the
messages 1m a corresponding manner on a
similar typewriter, the keys being operated
by electromagnets. I accordingly ‘do not
undertake, In my present disclosure, to
show the details of the transmitiing key-
board, but simply tndicate a series of cir-
curt closers which winv, in wayvs well known

to the art, be arranged in keyboard form

with a button for such of the cirefiit-closers.

undertake toshow thedetails of the receiving
typewriter, but simply show a series of mag-
nets which will, in any desired manner, oper-
ate respectively the several key levers of a
typewriter, ineluding the key levers coive-
sponding to the several letters and charae-
ters and, in addition, suitable shift-keys for
capitals and figures and a key for returning
the carriage at the -end of the line.
typewriters are already known and my re-
celving magnets may be applied to any spe-
cial form thereof in any desired manner.
By the use of the shift-keys I am able
to transmit as many as ninety different char-
acters, using three cases of

In my system it is possible to transmit

two messages, one in each direction, duplex- -

a clreuit

Suely

thirty each, with

g the lines by the well known method;
but it requires two line wires to transmit a
smgle messuge, T
My 1nvention utilizes as its basis the plan
oi employing two line wires operated inde-
pendently of eacli other, with a ground re-
turn for each. Iach wire is employed . to
select and operate some one of six secondaxy

six tor each line sire, and the selection be-
g made on each line by three currents of

- different strengths, each working in two di-

rections. No two of the set of s1x secondary

relays operated over one wire can be opers
70

ated simultaneously, but any one of them
may be selected and operated by the trans-

60

. _ . . .
relays, there being twelve such relays in all; -

o
&It

mitting operator. Since the two line wires -

are independent, any one secondary relay

of the set of six belonging to ene line may -

ve operated simultaneously with any one of

the six belonging to the other line, and by
operating a single secondary relay only on

each of tue two.lines there are 6X6=386 dif-
terent combinations of the 12 secondary re-

lays which may be made. Xach of these 36
combinations 1s utilized to control an indi-

vidual magnet, and it will thus be evident
that, since it requires a single operation

(W]

&0

only, over each line wire, to operate a print-

ing-magnet, we have a system in which a

single cuirent impulse only, over each wire,
15 required for each character transmitted.
it thus appears that for a series of receiv-

Img magnets thirty-six in number, there is
provided, for the contrel of each magnet,

| but twelve relays in all; and the relays are
Likewise at the veceiving station I do not

thus lesg in number than the receiving mag-

neis controlled thereby. Moreover, out of

the group of twelve relays a specified por-
tion thereof, which I term a fractional

grotp, act 1n the selection of any individual

receiving magnet. In addition the frac-

8o

90

95

tional groups correspondings to the respec- -

tive recelving magnets contain each the same

numeer of relays. For example, out of the

‘entire group of twelve relays each fractional

group will contain two relays and there are

available in all thirty-six fractional groups,

each confaining two relays and each corre-
sponding to one of the-thirty-six receiving
magnets. This same general principle may

100

105

be employed with larger fractional groups,

provided in each case all of the fractional -

groups contain the

L | SAIe ﬂi.'-iﬁlbl?,l";-.-ﬂf. relﬂy&:‘. "
B}’,—*“means 0l tnis ﬂ.-l‘}.’.‘a-l‘ﬂgemﬁllt 1 not 01%1?:

-
1
-
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secure a large number of selections with a
comparatively small number of relays, but

1 addition I greatly simplify the operation
by ‘the uniformity in the number of relays
contamed in the fractional 'FI‘{}-ipq .

Referring to the drawmgs Fig. 1 shows m
diagram the receiving part of one of the
lme wires A as arranged for duplex work-
ing. The second line B will he arranged in
identically
shown 1t 1n If1g. 6, but have given the several
parts thereof numbers from 7 to 12 inclu-

sive where they are numbered from 1 to 6
1 which illustrates the.

inelusive in Kig.
Iime A. K*, K*—IK° are six differentially
wound polar I-elan,y~=1 connected in series (they
may be if desired in parallel or series paral-
lel) one half of the ‘windings being

through the apex X. Kach relay nmatme
1s held by a spring (or by its magnetm
bias) against its back stop when no current
flows over the line, whiech is the normal po-
sition  when not Workmﬂ' Three of the

six relays, viz: K, K* and K* are connected

in the proper Sense so that a large positive

current coming in from line to gmund will

operate each of them moving the three

tongues over to the respective front siops

1, 1 1. The other threb relays X¥ K°, K
are’connected in the ‘opposite sense so that
a negative current going out from ground to
line will operate theni. The pO‘S,ltl‘v"ﬁ, CuT-

rent will then merely hold these three reiay

armatures K* K° and K°®° more firmly
against’ their back stops. In addition to

'fhlS difference m the sense of the reluys,
> and K2 are wound aml_

-—

the relays IC' 1
adjusted to T'e%pond to different magnitucdes
Of received current.
tivé carveut, only relay K* will 1%1)()11(1
Lut to the next size of current both K° and
1 will respond, while to the third size or
largest current dll three of [liL 1LLL}S K,
Kz and K* will respond. |

It will be noted that the armatures of
relays K! and I{?, K* and K% are provided |

with both front and back comacta while 83
and K° have front contacts only, and that

the }JdC]{ contact of Kt is connected with the-

lever of K* the back coltact of K2 to the

lever of K&, and similarly the back contact

and’
the back contact of K* to the lever of Ko,
These relays might operate the cireuit closers

of IK* ig Lonnected to the lever of 5.

of the several receiving magmets directly,
just as the relay of an ordinary Morse, ele-

wraph operates directly upon the circuit of

the sounder, buf I prefer to infroduce an

intermediate set of secondary relays as.
shown in Fig. 1, for the customary purpose

of xuni"mfmn (he power.of the ram. relays.

The Tront {fmf,u'! ol the six I{‘LIV% hl-ml‘* "

are respectively connected to six su,mldai y'

the same way and I have so

In the
Iine side and the other in the artificial line
side, each half being connected to ground

l’

| rent.

established from

current operates secondary Je]ay W=

“The circuit froni secondary lle} We

simultancously,

relays W4, Vo

operatimg over line A. The
F lays W—

860,527

reiay magnets W', Wo— We and all the 02
posite terminals of these so secondary relays

connected to local battery I’. The levers of

relays K* and I* are connected to the op-
By thas dis-

posite terminal of battew 13
position of the local civenits it is seen that

1T a small noqmw carrent is received over

the line mos ving the armature of IK* alone
to its fromt stop, there 1s a local cireuit
tront stop ¢ of ‘K* o

secondary .relay W¢, to battery P, to lever

of K* thence to back stop of K and lever of

1%, to back stop of K* and lever of X* and
return to {ront stop of IK¥; and the current
i this circeuit operates secondary relay W

only.

If an intermediate positive current is re-
ceived operating b{)th relays IC3
secondary lelay W2 only will recelve cur-
rent and operate. The path of the loeal
current. 1s from battery P to lever of K1, to

lever of K2, to front stop 7 of I{?, to secmld

Thh
The
circuit of secondary velay W* is now open
however and inoperative even -though its
relay armature IL% 1s against its front stop /.
pass-
ing through the front stop / and lever of K3
1S OpeL at the back stop of K* whose lever
18 now against its front stop 7. , Similarly,
1t a large positive current is received oper-
ating all three of the relays I8, I and K3
the sccondary
the only onc whi(h will respond; for the
circiits of W= and W* are open at the back
stops of IX* and 1825 and the cwreult of W ig
closed. Heuce we nay select any one of the
three secondary relays W' W2 W3 by send-

ary.relay W2 and thence to batter y-

| ing over-the line a dee antermediate, or
To the SIH&”QSL posl- |

sinall pogmm umult, and sumilarly we
may seiect any one of the three secondary
W¢ by sending over the line
a large, mtvuuadmtu Or bmall negative cur-
A single nnpulbe sent over the wire
suffices to soloct and operate any one of the
six secondary relays over one line wire A.
By duplicating the apparatus shown in
fmﬂ 1 a second group of secondary relays
which may. be referred to as W—WW12 may

may be fefer red to .as line B and whldl 14
illustrated in Fig. 6. |

Hig. 2 illustrates one method of selectmg
any one of a group of 36 magnets by means
of thie contacts controlled by the twelve sec-
ondary relays. :The sweral printing mag-
nets are numbered and also marked by the
combination of the two secondary relays
which control them respectivelv. Thus the

- first pvmtmw magnet. 12—1, printing, say

letter P , will be cautm]l(_,d ])V the secondary
relavs. Yy optmtnm over line 13, and W,
{h:‘{mfhw w

and K thbﬂ

—W*, oper: 1L1nﬂ on hm, A, cach have

70

78

80

85

30

85

relav W1t g

100
105
110

115

be operated over a second line wire, whnh |

120

125

155
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“before, and thence to 4!
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six independent contacts, and relays WT

W22 operating on line B, each require a
s:mgle contact only. It 1s e evident from the
diagram that the only path for current to

"pas.s from the battery J when W12 and W

are closed is through magnet 12—1; for the
magnets —36 can receive no cmrent since
their. ecircuits are open at the contacts
Wi—W1 Jeading to the respective magnet
groups 7%, 82, 92, 10*, and 112 The magnets
2—06 receive no current, sinece one terminal
of each is open at contacts of the secondary
relays W2, W WH W5 and W4 In a simi-
lar manner iuw other one of the 36 printing
magnets mmht be selected, by "closing the
proper pair of secondary relays, one From
the group W?*to W' and the other from the
group W —3IVi2 -

It remains to e explained how some one
of six different kinds of current can be trans-
mitted simultaneously over each line wire in
order to select one of the thirty-six printing
magnets; the required currents being the

three values of positive current and the three

ralues of negative current.

R(,feumn to Ifie. 3, S and S3 repmhent_

two fmmnded lmtfeuas —01r one large bat-

‘tery éroundod at its middle pomt————m that

one battery S'. will send positive current
and the other 52 negative current to line.
D*—Df wpr&-uut s1X separate circuit closers
having ¢'—¢® with both {front (A'—F&*)
The levers are
held by springs in contact with the back
contacts A'-—/~° which 1s the normal posi-
tion.  When in this position there is a com-
pleted circuit from line to ground through

fhe haclk contacts of the sm cirenit CIOQE‘ICE in |

ceries and through the resisiance R which ] 18
inserted so as not to disturb the balance in
duplex working. This circnit is from line A
to lever ¢* of civenit closer 1%, to back con-
tact /% and thence to lever ¢°; back contact
1’y lever ¢* ete.,
and ground I
thew}ﬁue Ime grounded and batteries open.
Now let lever (/I be operated and move from
its back stop Z* to its front stop A'. The
path through resistance R from line to
ground is thus opened at 4!, and the circuit 1s
now completed from line through the back
contacts of the five cireuit elosers D*—D* as
and protective re-
aistan‘ce Rt to «' and thmuwh the whole

ifive batter' St to grounﬂ T. In a simi-

r manner 1f the lever ¢* of circuit closer

D2 is the only one of the six to be operated,

80

~ line through front stop 22 resistance R? and

'66

the path to ground through resistance R is
opened at its back stop }'rj and positive bat-
tery of an intermediate value is connected to

circuit «® througl a portion of positive bat-
tery ®' and ground E. In a similar manner
Jever ¢ of creuit- closer D* gends the
smallest positive current to lme

until we reach resistance R
The normal condition 1s

3

| the largest negative current and D5 the in-
termediate negative current, and D°® the

By supplying for

smallest negative current.
the duppcatL arrangement on line. SIX
other circuit closers D — D% and {,mme(,tmtr
them to the same batteries S* and. S of Ifg.
3 in a manner precisely similar to the Jia-
oram of If1g. 3 the second lme wire I3 may

5 70

be, made to receive in like manner any one of

six kinds of current for operating the set of
sIX secondary relays Wi—W22 ag ahmdy de-
seribed. These cir cuit closers D'—D'* might

‘be operated by hand, in which case it would_

be necessary for the operator to learn which

“combinations car respond to particalar char-

acters. A\ better plan is to provide twelve
electmxrmoneta oite to control each clrcuit

closer and operate these electromagnets from
a keyboard.

In Fig. 4 1 have 'ahm's i such an
arrangement.’ In this drawing d'—d'? rep-
resent the coils of twelve nmwnc“m which

control respectively the tw elve circuit closers.

D'—D1 gix of which are shown in Flig. 3.

There are represented in Ifig. 4 thnty six

button circuit closers, each muespmldmn‘ to
a certain key lever of the receiving type-
writer. These circuit closers are nmnbered

30

85

50

in a similar manner to the printing maﬂ'nets..-

of Fig. 2, according. to the combination of
transmitters which the}f control. Thus1—12
denotes the key for transmitting—say the

Tetter “,” and controls both cirenit closers

09

D! and D12 snnu]tfm@ml%ly the current from

local battery G passing through both coils
d' and d** 1n series whenever the key 112
1s closed. Moreover the only path estab-
lished for current by closing 1—12

through magnets ¢* and 7*2, all of the other_
' d'* remaining on open circuit, -

agnet% d*—
as an 1nspection of the dmfn am makes ev1—
dent. These thirty-six civeuit closers may

be arranged in the form of a keyboard con-
venient for an operator; or they may be at- -

tached to the keys of a typewriter similar
to the receiving typewriter, so that the trans-
mittmg operator sees the record printed on
the h()lll(‘ transmitting typewriter and makes

100

100

116

an exact duplicate of that made by the re- -

celving typewriter., ,

Ifa ]{eybom d only is provided 1nstead of
a transmitting typewriter, there is an addi-
hmml quulrement to provide means of

115

varning the operator of the approach of the -

T oeen*nw typewriter to the end of the line
~when- the- carriage must be. returned. This

nmay easlly be arranged by providing a coun-

ter flttachment to the transmitting keyboard
which will ring a bell or give suitable warn-.

g after the. Operator has depressed a fixed

'Immber of key%, ]mt as In an oi dm‘u*y type-

writer.
Having described the separate parts of the

| apparatus, which go to make up the whole

printing %ystem we will now follow through

D* sends ! the operation of transmitting one character,

120

125
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say the letter © S,” from the time the trans-
mitting operator ‘transmits if, until it 18 ve-
ceived and the apparatus v estﬁné to condi-
tion to receive the next letter
the key 1—11 Fig. 4 cm*rwm}ﬂd to the let-

ter “L P, The operator depze&seq this key

- and simultaneously operates the two trans-

10

15

- to the Front stop

20

29

- 30

-moves into contact Wlth front SLOF fot

mitters D* and £, The lever ¢* (Iig. 3)

and
leaves the back stop 2% T hlq operation put—-
the largest positive current from battery &

on the line A. In a similar manner trans-

“mitter D (corresponding to DY for line A)
moves its lever to 1ts front stop and puis an

intermediate negative current irom battery
52 on line B (nm shown 1n the drawings).
The current on line A operates the three re-
lays K*, K% and K°* moving the armatures

against the back stops. The only circuit
established thmuﬂ'h the local battery ¥ is
through secondary relay W* all the other
five remaining open. blmlhﬂ on line B

relays K*? and XK't will be operathd by the

(correspond-
_mﬁ' to K*'and K° on line A) Eﬂld the sec-

mtermedmte negative current

ondary relay Wt wiil be the only one o1 the

set W7

relay W** closes the single local contact (I1g:
2) connecting with wire leading to group

118 111{3111(111'10' the set of six printing mag-

nets 7—12, and at the same time, secondary

~relay W? closes the six ‘contacts leadmﬂ* £o

3o

40

- with ﬂ}L finger.

49

six printing magnets (one in each of “the
several groups 72—12%) numbered 1, 7, 13,
19, 25 and 31. The printing maonﬂt No. 7

a]so marked with the combmatmm 11—1 18

the only one common to the two groups, and
the only one which will be operated ; and this

magnet depresses the typewriter L.eV thus

printing the letter “S” as would be the
case 1f the operator depressed this same key
‘The printing magnet 7 will
remain excited as long as the tmns,m;.ttmo'

operator continues to hold down the LP 2
As soon as he releases hm-‘

(1—11 Iig. 4).
key, the vavious transmitter relays and sec-

‘ondary relays involved are immediately re-

stored by their retractable springs, and the

~systent 1s ready for the next character to be
~transmutted.

60

6o

Of the several printing magnets which
may thns be selected and upemttd one will
operate the spacing key, another will move
the carmage to the left, another will move
the carriage to the right and three will be
lu(}tv{l to the 5111ﬂm one working the
“ Cap "-shift, a second working the * Fig.”-

the ‘desired number of “‘{Li )87 s,

have been printed. The shi i‘t mechanism on
the recelving machine mnay be locked
matically, when operated, in any desired

SN

Sulmme that

6, Hig. 1, but holds the"
armatures of K* K° and K" more fArinly.

W’” which 1s operated. Secondary

HE S |

rrm . e el

| rent.

- loeetions.

ting Keys at the, aendmﬂ' station.

969,857

leasing ma gnet One mode is shown in Fig.
D, wherein the Cap ” shift-magnet F*, and

the “Tig.” fﬁhift-mafmet B? are each pro-

vided w ith a r{,t‘umnn' coil, /* and 72 in the
civenil of battery P2, These coils being auto-
matically energized ‘whenever their respec-

tive magnets I I‘l or IF? act, and remainming en- .

P" 18

ergized untll the cir uut. of battery
Li olcen by release magnet G,
1t will be evident tlnt 11 the use of three

different current values, any large leakage

on the line will tend to cause trouble by re-

ducing the current strength of a lasoe value

to the lower value of the next smqller cur-
This may be compensated for by re-
adjusting the several relays to a lower power
while still retaining the same ratio of
power between them, or 1t may be compen-

sated for by increasing the electric pressure
. 85

at the sending Stdtlﬂll I prefer however,
to shunt the recewing relays by an ad]ust-

able resistance Z, Fig. 1, so that an ad-
justable portion of the- cunent will pass

through the shunt and by increasing or de-
creasing 1ts resistance a larger or smaller
portioin " of the current mAay be diver ted mto
the relays. "o

it 1s to be undelstood that my invention
may be embodied in various specific forms
by one familiar with the art.

In g, 6, I have shown an assemblage
dmumm of the apparatus on both lines
which will be readily understood from the
de%upuon already given. I will also-add
that while it is much preferable to employ
the secondary relays, yet it 1s only the 12
main line relays which are relied upon for
selecting and, 1f desired, operating the indi-

vidual Illdﬂlletb to be opelated By com-

bining. these 19 relays 1 groups of two, (nn

number of relays i fractional groups, each
nwnp containing the same number of re-
lays,) 1 am enabled to utilize the entire se-
leetive capacity of the relays 1n a simple
manner. By means of this principle 1 can
sectre a maximum number of combinations

vith a mmimum number of relays. Krom

another pomnt of view 1t may be said that

the number of relays 1n each set 1s equal to
the square root of the number of receiving
magnels control led thereby. Thus, each of
the six relays in one set combines with first
one and then another of the six relays in the
other set, until it has codperated in turn
with each of the six, making a selection of
some one recelving magnet at each coop-
eration. - Hach of the six in one set thus ¢

Coperating In turn with cach of the six in
whltt and a thud 1*elea%mfr the aly ft‘-, X hfel -

e ()UIE‘I set give s 511 times 31X, or 30 se-

between the 12 relays and the BG transmait-

Kach key,
by t*mnmllnm Lwo (,Olltdd‘i, SLI(‘(*tS two re-

way and remain so tili released by the re- ! lays at the receiving station, onu from. each

¥

The same 1s true of the relation
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the remaining relays
fractional groups containing the same num-

st ‘llld tliere being, as described, 36 pobsﬂai
combinations of the 12 relays in. groups ot

two, there will be 36 keys, the number of
keys being equal to the aquare of the num-

- ber of relaya 1n each relay set.

What 1 claim as new and deswe t() Secit
by Letters Patent, 1s:

1. In a telegry ‘Lph systemn, the combination
with a series -of receiving maﬁ‘netb. of con-
trolling rehw therefor oi whlch 3, }ﬂu aiity

are inciuded in the same line circuit and of
which the number is less than the number of |

sarid magnets, each of the magnets being con-
trolied bv a fractienal group of the rela}%
111(19}mndmth of the controliing contact of
and each of the said

ber of relays, and means for am.ultaneoumy
energizing from a di istant station the relays
contained in any one of the said fmctmnal

- eroups.
2. In a tdwmph system, the combination

W 1th a sertes of recelving maﬂne‘t% of & se-
ries of controlling mlays therefor less in
number than the said magnets, eacih magnet
being controlled by a fr: actional gTouP of the

“said I‘EL:I_’)S independently of the controlling

contacts of the remaining relays and each of
the said fractional groups cantfumng the same
number of l*ela,vs, together with two line
wires and means for ulmultfmeoush energiz-
ine from a distant station the relays com-
posing any one of saud fractional groups a
part of the component relays of cach frae-
tional group bemg energized over one line
wire and another pdlt over the %u-nml line
wuv - |

In a telegraph system, the combination
11'1th 1 Series of recelving magnets, of 3 Se-
ries of controlling relags therefor less in
number than the said nragnets, each of the
said magnets being controlled by a frac-
tional group of said rel ays: independently of
the contr olling contacts of the remaining re-
lays and {3.;1(;11 fr wlmnal oTOUY COthlIllﬂﬂ'

the same number of relays, two line wires,

each containing a portion of said relays and

means for enecrgizing the relays from & dis-

"y

erent and
each of

tant station In cuy 1'&111‘5 of a di
cistinetive value tiw nsmitted over
said line wires,

4, In a telegraph systeni, the couibination;

of receiving magnets, o series of 161,1“&“3 less
in nuniber than the said i awnofa, each 1ag-
net bemg controlled by a fractional group
o1 1‘{,,1&.};%, and each of the respective groups

containing the same number oT relays, two

line wires, cicit Lr,ntamuw a nuinbar of said

lel..ws and means o 11111@'1(11&:115 sperit-
ing the said relays from a m%tmt_mu ot
bv ulmem‘a of m,*mlc‘rix &
tinctive polarities.

5. In a mhmmpﬂ 3%'&1;1“ thie combination
with z &11&5 of recelving naguety, o7 1we

-l'

sets of relays contained respectively i sepa-

val ues and  ars-

'!“meﬂted oy

ate line circuits, a loml civeuit for cach of
%fud magnets and two ecircuit closers in se-
ries in cach of said local circuits, the said
cirerut closers controlling the said circuits
and opemted respectively by two relays one
from each of the two sets aforesaid.

6. In a telegraph system, the combination

with a series of receiving mannuta of two
sets of relays mcluded_respectwdy I sepa-
rate lines and operated by distinctive cir-

cuits,- o local circuit for each of said mag-

nets, and two circuit closers in series in each
of the said local circuits, the said circuls
closers confrolling the local circuit 1n which
they are contained and being operated 1'¢-
spectively by two rﬂh‘}r one fmm each I
1hL two sets aforesaid. -

. in a telegraph system, the combination
“Wh,h a series of receiving magnets of local
circuits for said maﬂ'nets yespectwelv cach

docal ecireut C{mmmuw and wntmlled by

two cirewit closers in series, and a series of
velays less 14 number than the sald macrm,tfs

group of two of the said relays controlling
respectively the said cireuit closers In one
of the several local circuits of the receiving

distinctive currents and eqch,
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magnets independently of the contmlhmr :

(}Il't‘}CtS of the remaining relays.
8. In a telegraph system the combination

with two line wires, of a series of relays

contained in each line wire and responding
to eurrents of distinetive value, local eir-
cults controtied by ecach of the said re elays,
the local cireult controlled by a weaker re-

Jay being also (*uuiml‘ﬁd by a more powerful

relay, and a sertes of receiving magnets,

cach having a local circuit controlled by

two relays, one in each of the said series.
9. In a telegraph system, the combination

with a series of magnets divided into groups,
“of a serics of controlli ing relays therefor less

in number than the mawets. and circult
clozers operated thereby, cacly magnet being
controlled by a frac tonal OTOUp of the said
relnys mdepmdmtly ot ih{, controlling con-

‘tacts of the remaining relays and each of

the respective ir actional groups contalning

U3
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two relays, one of the two controlling a

oroup of said receiving magnets and “the

_uthu contm}:lplf“ one of the individual mag-

nets in sala group.

10. In a t\_,iwmpli system, the combina-;

tion of a series of receiving magnets, two
sets of receiving relays, “each set bemfr cot-
alned 1n a Lpdra% Jine circuit and belng
less in nwmber than the said magnets, and
two cirenit closers operated respectively by
relays in the two sets, one circult closer con-
trolling a group of the said receiving relays
and the other controlling one of the indi-
mﬂhui magnets 1n the group.

i1, In a telegraph system. the combina-
tion with {wo sets of relays contained re-
spectively in different line clrcuits and op-
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~of the said relays.

erated by distingtive currenls of a series of |
receiving |

local circuits, each containing a
magnet controlled by two circuit closers 1n
series operated respectively by tworelaysone
from each of the aforesaid two sets, the
circult controlled by a weaker relay being
also controlled by a more powerful relay.
12. In a telegraph system, the combina-
tion of a series of vecelving magiets, a series
of relays less in nummber than the muagnets
and divided mte groups of two, each group

controlline cne of the suid series of. mag- |

nets, means for operating the said magnets
by currents of different values, and a shunt
around the said relays contaming an ad-
justable resistance. ~ -

149 3 < t_lt (¥ 16 1 fw-t?:t 5 % tl vy [ A 1.

1o, 1n .a telegrapiy system, the comping
tion with a series of receiving magnels, -of
controlling relays therefor of which a plu-

rality are included in the same e cireutt
and of which the number s less than the

number of said magnets, eich nagnet being
controlled by a group of two relays inde-
pendgently of the controlling contact of the

remaining relays, ‘and a serles of transmit-.

ting circuit closers each controlling o pawr

14. In a telegraph system, the combina-

tion with a series of receiving magnets, of
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2 series of receiving velays responding to
distinetive currents, a 'series of local cireunity
for the respective magnets, two cireumt
closers in each of the said local eireuits op-
erated respectively by two of the sard relays,

and contrelling one of the recelving magnets

i:ﬂd@}ljeildeﬂﬂj" of the controiling contacts

of the remainmmg relays and a series of

transiitiing cireult closers correspeonding to
the veceiving magnets and each controlling
a different pair of said rvelays by currents
of distinctive value and polanvity. '

15, In a telegraph systein, the combina-
ticn with a series of receiving relays re-

sponding respectively to cwrreénts of differ-

ent value, of a line wire, and transmitting

devices comprising a-series of electric gen-
erators of different values, a circuit-closer
connecting each of said generators to the
said ling wire, and a ground connection for

the line wirve at the fransmitiing station |
adanted to be broken automatically by the

operation of said eircuit closer, _

16, In a telegraph system, the combina-
tion with a series of receiving relays re-
sponding respectively tocurrents ol different
values, of a line wire contalning said reiays,
5 series of generators, a series of eclrcuit-
closers corvesponding to the sald generators
for conmecting them to the said line wire,
and o cround connection Tor the iine wire

passing through the said civeuwit closers in

_ _ any one ol
the circuit closers will break the said ground
CONnREcHio, | |

series, whereby the cperation of

—y .

trolling ‘a. fractional group of said operat-

986,527

17. In a telegraph system, the combina-
tion with a series of recelving relays re-
sponding respectively to currents of cifierent
value, of a line wire containing-the said re-
lays, a series of electric generators giving
currents of dift |
connection from each generator containing

a resistance, a circult closer for each gener-

ator for connecting it to the line wire
through Iits respective resistance, and 2
oround connection for the line wire contain-
ing a resistance and controlled by each of
the said circuit closers.

18. In a telegraph system, the combina-

tion with a series of receiving magnets, of

local circuits therefor, a series of relays less

- in number than the magnets, circuit closers
in series in the loecal circuit of each receiv-

‘erent values,.a normalily open

70 |

75

80

ing magnet simultaneously operated by a .
fractional group of the said relays, a lock-

ing” deviece for one or more of the said mag-
nets, and a release for said locking device
controiled by another of sald magnets.
19. In a telegraph system, the combina-
tion with a series of receiving magnets, of a
series of receiving relays less in number
than the magnets, circuit closers in serles 1n

85

90

the circuit of each magnet, and a retaining

‘coil on one or more special magnets of the
said series of rdéeelving magnets, the said re-

taining coil being controlled by another of
said magnets. - -
90. In a telegraph system, the combina-

tion with o serles of receiving magnets, of a
‘series of relays less in number than the re-

ceiving magnets and responding 1n -frac-
tional eroups to distinctive currents, cireuit
closers in the circuit of each magnet oper-
ated  simulfancously by each fractional
grotip of relays, a line wire, a serles of
generators giving currents of different value,
a series of transmitting circuit closels, an
operating magnet -for each circuit closer,
and a series of transmitting keys each con-

g magnets, |

- 21, A telegraph system comprising the
combination of two sets of six relays each,
two line wires each containing one of said
sets, a plurality of receiving magnets each
having its circuit controlled by two ecircuit
closeTs in series- operated respectively by

two relays one from each of the two sets

aforesaid, and means for selecting and op-
erating a relay from each set by a single

current impulse on each line wire trans-
- mitted simultanecusly from a sending sta-

fion. |
292. A telegraph system- comprising the

combination of two line wires, recelving re-

lays in series.on each line wire, means for
operating any sclected ome of the relays

upon each line wire independently of the

remaining relays, and a series of receiving
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magnets each controlied individually by a

predetermined pair of relays so selected.
23. A telegraph system comprising the
combination of a series of selecting. relays
of which a plurality are included in the
same line circuit, a series of receiving mag-
nets greater in number than the said re-
lays, each magnet being
fractional group of said selecting relays and
each fractional group containing the same
number of relays, together with means for
energizing from a distant station the relays
composing any one of said fractional groups.
24. A telegraph system comprising m coni-
bination main line relays, a plurality of re-
ceiving magnets greater in number than the

-said relays and connected in groups equal

20

in number to one half the number of said
relays, the groups being in multiple are
with one another and the individual mag-
nets being also in multiple arc with “one
another 1n each group. circuit closers for

“the individual magnets respectively, circuit

25

3,

40

relav and controlline a pluralit
- ¥ = ].
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closers for the respective groups, two
‘eeondary relays, one operating a group
circult closer and the other operating a
plurality of individual circuit closers one
trom each group, and means for energiz-
ing the secondary relays by the operaticn
m the fractional group of said main line
relays. ' ' D

2h, A telegraph system comprising the

combination of a plurality of recelving re-

lays, a plurality of receiving magnets di-
vided into groups, a local generator, a plu-
rality of contacts counected in multiple to
one terminal of the generator each contact
being controlled by a relay and controlling
a group of said receiving magnets, a plu-
ality of contacts connected in multiple to
the opposite terminal each controlled by a
of. 1ndi-
vidual receiving magnets from different
groups,. and means for selecting the said

~e‘{};}1‘ﬂjlillg'1*&];_1.}'5 in pairs from a sending

station. | _

26. In a telegraph system’ the combina-
tion with a local generator at a recelving
station, of a plurality of contacts connected
In multiple arc to each generator terminal,
the contacts on one side controlling groups
of recelving magnets, while those on the
other side control each a plurality of indi-
vidual receiving magnets ‘from  different
groups, and"reﬁt VS

controlled by a

ys épe_r&tilfg 111 Pﬁlrsmtﬂ .

L)

close the contacts on opposite sides of said
generator respectively. | -

27. In a telegraph system the combination

with a set of transmitting keys each having
a single pair of contacts, of two sets of mag-
nets at the receiving station, each set having
magnets equal in number to the square root

of the number of said keys, and means for
selecting and operating a single one from

each of said sets of magnets by the operation
of one of said keys. .
28. In a telegraph system the combination

with a set of thirty-six transnutting keys
cach having a single pair of contacts, of two

sets of magnets at the receiving station, each

set consisting of six magnets, and means for

selecting and operating a single one from
each of said sets of magnets by the operation
of one of said keys.

29. In a telegraph system, the combination
with a series of receiving magnets of two
sets of relay magnets controlling the said
recelving magnets, each set of relay mag-

‘nets being equal in number to the square

root of the number of receiving magnets,
and means for selecting and operating one
of the said receiving magnets by the oper-
ation of two relay magnets, one from each
of the aforesaid two sets of relay magnets
independently of the controlling contacts of
the remaining relays.. - _
80. In a telegraph system, the combination
of controlling relay magnets therefor, each
set contaming.six magnets, and means for

~selecting and operating one of the said
thirty-six receiving magnets by two relay

7 :
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with thirty-six receiving magnets of two sets

90

magnets, one from each of the aforesaid two

sets 1ndependently of the selecting and op-
erating devices of the remaining relays.
31, In a telegraph system, the combina-
tion on one line of six line relays, means in
circuit with said relays for providing posi-
tive-and negative currents of three different
values to operate the relays, a set of six sec-
ondary relays controlled respectively by said
trolled by said secondary relays. -
In witness whereof I have hereunto set
my hand before two subscribing witnesses,
this 10th day of August, 1904. .

- ~ALBERT C. CREHORE.
Witnesses: . - 3
- . G. W. Horxixs.
o L L, SHAW,
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line relays, and recording mechanism con-
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