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To all whom it may concern:

Be it known that I, ALBERT C. CREHORE,
a citizen of the United States, residing at
Yonkers, county of Westchester, State of New
York, have invented certain new and use-
ful Improvements in Printing-Telegraphs, of
which the following specification and accom-
panying drawings illustrate one form of the
invention which I now regard as the best

.out of the various forms in which the inven-

tion may be embodied. o

Figure 1 is a diagrammatic illustration of
my invention, including the apparatusat the
sending station, also tie line and secondary
relays at the receiving station, Fig. 2 shows
diagrammatically. - the printing magnets,
Figs. 3 and 4 show the details of the trans-
mitting key. )

My present invention is an improvement
upon a former system of mine involving a
printing telegraph apparatus by which a
series of magnets at the receiving station,

adapted to operate the respective keys of a |
I p ﬁ Y

typewriter, are individually selected and
operated by the respective keys of a type-
writer key-board at the sending station.
In that system I provided; at the receiving
station, two groups of line relays, one group
in each of the two line wires, and, by the
simultaneous action of the two line wires, I
selected and operated a pair of those relays,
one from each group, which, in turn, served,
by means of two secondary relays, to work

two circuit closers placed in series in the

local circuit of some one of ‘the series -of
in my
present invention I have a similar arrange-
ment, except that I employ but one line
wire and, by means thereof, seleet and op-
erate the two desired line relays successively
instead of simultaneously. [ also-employ
but six main line relays instead of twelve,
since I make the selection of the two relays
by two impulses over the same line wire for
each letter, and, whereas in the former case
the two im(i)ulses (on the two separate line
wires) acted respectively on the two groups
of line relays, in the present case.the first

impulse may act upon the six relays as

before, and the second impulse may act again
on the same relays just as if they were a
different group. .In one sense therefore I
still ‘have two groups of relays, the same re-

lays serving first in the character of one of

my former groups, and next in the character
of the other. of my former groups.
tically, however, Iy ain the advantage of
requiring but six re%ays instead of twelve.
In order that these six relays may act first
in one character in response to the first im-
pulse, and then in another character in re~
sponse to the second impulse, I provide a
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evice which I designate as a transfer switch,

that acts to give the line relays control of one
or the other of two sets of secondary relays,
each set containing six magnets, and two of

65

them, one from each set, controlling the two

eircuit closers placed in series in the circuit

of some one of the 36 printing magnets. I .

also provide means for automatically op-
erating the transfer switch, so that for the
first main line impulse it will act upon one
set of secondary relays, and the second im-
pulse upon the other set.

Certain other features of novelty will ap-
pear as this description is continued. ;

Turning to the drawings as an illustration
of the system to be described, I will first con-
sider the arrangements at the transmitting
station, it being remembered that I must
provide therein for the sending, for each
character or letter to be selected and printed,

of two successive impulses over a single main

line. In other respects the transmitting ap-
paratus is substantially like that of my former
ap}])llication, there being a series of magnet-
ically operated contact levers, which serve to
send currents of six different kinds differen-
tiated by polarity and also by strength. I
provide, as before, three different values of
current, each of which may be of one po-

larity or the other, making 6°different kinds

of current in all.
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Referring to Fig. 1, the transmitting a-p'—' B

paratus is ‘shown In upper part, and the re-
ceiying apparatus in the lower %art of the
figure, the two being connected

mitting station, passes first to the contact
lever D*; thence, by its back stops.k! to the
second contact lever D?; thence by the back
stop A? to the third contact lever D?; and so
on until from the final back stop A® it passes
to cround or to another station. The sev-
eral contact:levers are normally held against
their back stops.by aspring s.
of current, -conventionally represented as
batteries, are.: provided, indicated respec-

v the line.
wire 1.. The line wire, entering the trans-

Two sources
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- its front stop, it will simultaneously

30

‘to the sections of battery

2

tively as S' and S? one serving to send posi-
tive and the other negative currents to the
line L; Both batteries have one of their
two terminals connected to ground perma-
nently, this being an advantageous arrange-
ment for several reasons. ~ The opposite ter-

‘minals of the two batteries are connected re-.

spectively to the front stops k! and k* of the
several contact levers aforesaid; while the
front stops of the remaining levers are con-
nected to intermediate points in the respec-
tive batteries, so as to receive therefrom an
electromotive force smaller than that pro-

duced by the entire battery. Thus contact.

k?® is connected to the first battery section,
and %? to the secondary battery section, so as

to receive respectively one-third and two-.

thirds of the total electromotive force. The
front stops %° and %k® are similarly connected
S?. . From this ar-
rangement it is manifest that when any one
of t%le six contact levers is brought a ai_nslt(:
rea

the connection of the line L to ground
through the contact levers and back stops to
the right of the one which is operated, and
send & battery current to the line through
the back stops and contact levers to the left

‘of the one operated. By this means I am

enabled to transmit to the line L any one of
the six different kinds of current heretofore

" mentioned, while between the current im-

35
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pulses the line L will be grounded and dis-
charged. This grounding of the line be-
tween the successive current impulses is a
feature of practical importance in the opera~
tion of my system, which also employs cur-

‘rent of a low frequency, by reason of which

it may be used to advantage on telephone
circuits without interfering with the simul-
tameous transmission of the telephone cur-
rent. ' : I

"~ For operating the respective contact
levers D*—D¢ I provide the corresponding
magnets d'—d® which all have one of their
terminals connected to the local battery G by
the wire 7, while their opposite terminals are

- connected individually to the opposite termi-

©. 50
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‘several transmitting keys.

-each magnet twice, to sen

nal of G by the contacts 13 16, or 14'15 of the
It is manifest
that in operating the six magnets in groups
of two each, there are 36 possible combina-
tions, including as one group the operation of
two current im

pulses of the same kind over the line wire L in
succession. These 36 combinations are

_ shown in the diagram, the first impulse being
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-produced by closure of the contacts 13 16 and-

the second by the closure of the contacts 14

15, these closures being separated by an in-
" terval during which the line is grounded as

aforesaid. - For example, the terminal 1 of
magnet d' is connected to the wires 36 and

30, the latter being connected to the lower

six,chnt_mts 14 and the former being con-

.tively the 36

917,011

nected.to six of the contacts 13 distributed -

as shown in the diagram. The contacts 15
and 16 are connected by the wire X to the
battery G. . In a similar way the terminal 2
of magnet d? is connected to the wires 37 and
31; the terminal 3 of magnet d® to the wires
38 and 32; the terminal 4 of magnet d* to the
wires 39 and 33; the terminal 5 of magnet d®
to the wires 40 and 34, and the terminal 6 of
magnet d° to the wires 41 and 35. Then if we
take the upperone of thie vertical seriesof con-
tacts, it is manifest that the closure of 13 16
will energize magnet d° while the succeed-
ing closure of contacts 14 15 will operate the

‘magnet d° asecond time. "On theotherhand,

taking the contacts opposite the letter X the
closure of 13 16 will, through the line 38, en--
ergize magnet d°, while the closure of 14 15
through the line 33 will energize magnet d*.
In this manner the successive closure of the
several sets of contacts will operate respec-
airs of magnets and thereby
send for each letter or eharacter transmitted
a pair of succeeding current impulses differ-
entiated in character from all of the re-
maining 35 pairs. :
. Turning to Figs. 3 and 4, I have shown
therein a . key for operating two sets of con-
tacts in succession. The key lever is pivoted

- at the point 17 and provided at one end with

the button 20 by which it may be depressed
against & stop 19. The opposite end of the
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lever is normally held down by a spring 18 h

against a stop 24. Near the extremity of
this end of the lever is a pin 16 oval in cross
section projecting from one side of the lever,
as-shown in Fig. 3. This pin is the contact
16 which I have already referred to. Its
comrade contact 13 consists of a spring 13
fastened to & block 25 and normally resting
against a stop 23. On the tip of the spring
is a small plate 21 of metal with a backing 22 -
of insulatmg material. As shown in Fig. 4
this plate-is offset from the spring 13, so that,
when the pin 16 rises, it will first come in
contact with the plate, lifting slightly the
spring 13, and after passing over the inner
metallic surface of the plate, it will move en-
tirely off from it, allowing the spring 13 to
drop back and carry the plate with it, so that
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the return or downward stroke of the pin 16

will pass over the insulated side of the plate
21 and produce no electrical connection be-
tween 16 and 13. The second set of con-
tacts 14 and 15 are mounted on opposite sides
of the block 26, the former taking the form
of a spring attached at oné end to the under
side of the block 26, and at the otherend to a

‘block 27 on the upper edge of the key lever; -

while the latter takes the form of a screw in
the end of a plate 28. The dePression of the
key lever by the button 20 will first close the

120
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contacts 13 16, as already described, then

break the circuit, then close the contacts 14,

15, and then, on ifs return stroke, will break

130
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. the connection between 14 and 15 and the

cireuit will remain broken until the return
stroke of the lever is complete.

. be a series of such key levers, 36 in number,

id

30

e
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4)

or as many of the 36 as one may desire to use;

and the whole will make up.a transnfitting
key board similar to the key board of an or-.

dinary typewriter. -If desired, the keyboard
of an actual typewriter may be employed, so
that the message may be .simultaneously
transmitted to a distant station and'printed
on. the home typewriter.
to make the keyboard separate, and to oper-
ate the home typewriter electrically by the
same. operations which work the distang
typewriter, just as a Morse operator merely
works his key and operates both the home
and distant relay by the same current.
"Turnirig back to Fig. 1, I will next describe

‘the receiving apparatus up to the point

where the transmission of the two impulses,
in the manner just described, serves, at the
receiving station, to select and operate some

~one pair of the secondary relays W'—W?®™.
“The manner in which these two secondary

relays then select and operate some individ-
ual printing magnet is shown in Fig. 2, being
identical with the. arrangement for this pur-
pose provided in my former arrangement.
At the receiving station the main line L

asses through six polarized relays in series
(shown at the bottom of the figure) and goes
thence to ground or to another station on
the same hine.- The first of these six relays
is designated R 6, 12, these two numerals
indicating that during one of the two line
impulses the relay will control the secondary
relay W® and during the second impulse the
secondary relay W' The remaining relays
are similarly designated by the numexals of

~ the secondary relays which they respectively

60

control at each one of the two impulses.

prefer to give these relays a permanent ad-

justment and then maintain the line currents

5 which pass through them substantially un-

changed by a shunting resistance F. By
this means the different current. strengths to
which the several relays. respond will be
maintained unchanged. "One half of the six
relays respond to positive currents only and
the other half to negative currents only.
Assuming that the left-hand three respond
to positive currents, the relay R 6, 12 will
alone respond to the weakest positive cur-
rent. 1t and the next relay R 5, 11 will re-
spond to the medium current, while all three
will respond to the strongest current. The
armatures of these relays are normally held
against their back stops, and the local circuit
from battery P-comes by the wire 42 to the
lever of relay R 4, 10 and goes thence by its
backstop to the lever of R 5, 11 and thence
by its back stop to the lever of R 6, 12 ab
which the cireuit is normally broken.  There-

There will .

I'prefer, however, -

8

R 6, 12 will alone respond and throw its
To a medium -

lever against the front stop Z.
current the relay R 5, 11 will also respond,
but will instantly break at its back stop, the
local circuit-connection, leading to the lever

of R 6, 12, so that while the latter relay may

operate, it will have no effect upon the local

70

circuit: ~ Similarly, relay R 4, 10 will respond’ '

to the strongest, current snd immediately

_break, at its back stop, the local circuit con-
nections leading to the levers of the other

two relays which will operate but have no
effect upon the local circuit. In this way,
by sending the proper strength of positive
current; any desired one of the three relays
{usi; mentioned may be operated and, simi-
arly, by sending any one of the three avail-
able strengths of negative current, any de-
sired one of the remaining three relays can
be selected and operated. The one of the
six relays thus selected will, on the first of

the two impulses required for the “trans--

mission of each letter, operate one of the

lower sets of six secondary relays W'—W?¢

and, on the second -impulse . will operate
some one of the upper set of six secondary
relays W'—W. This differentiation be-

' tween the relay action on the first and second

impulses, is produced by means of a transfer

switch M, which transfers the control ex- -

ercised by the relays first to the lower set,

and then to the upper set of secondary relays. -

The switch M is normally spring biased to

the left, so as to connect in multiple with the

six contacts leading to the lower set of sec~ g
-ondary relays.

The circuit of hattery P
passes through the switch-retaining magnet
m! of the transfer switch M, from the left-
hand contact plate of that switch, which

bears ‘upon the six contacts aforesaid and -

thereby. connects one terininal of esch of the

I | lower set of secondary relays to the battery

P in multiple. The other terminals of these
relays are connected individually and respec-
tively to the front contgcts 7 of the six line
relays; while, as aforesaid, the levers of these
relays communicate with the oppesite ter-
minal of battery P. Thus, in the biased posi-

‘tion of the switeh M, the several relay con-

tact levers will close the local cireuits of the
several secondary relays Wi—W¢ while the

‘relay thus operated will retain its armature

by the closure of a locking coil II° at the con-
tact ¢*, this contact being additional to con-

tact ¢*, by which, as will be hercinalter ex- i:

plained, the relay acts on the printing- mag-
nets. For example, we may assume that
relay R 3, 9 closes the circuit of secondary
relay W2, ' Then the contact lever of W* will
cloge the local locking circuit as follows: bat-
tefy P, wire 43, contact lever of W3, locking

- coil H3, wire 44, releasing switch B, wire 51,

shifting magnet #* to the cpposite terininal
of battery P. This locking cireult wiil re-

izl

fore, when a weak current flows, the relay | main closed until the relensing switch B is 1
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opened by the action of one of the printing
1magnets J, it being understood that all the
printing magnets will, at the limit of their

- stroke, act upon the switch B to break the

(el

iocking circuat. At the same time the ener-
gizing of shifting magnet m? will have a tend-
ency, which, however, is ineffective, to move
the transfer lever M. So long as the first one

- of the two current impulses is going over the

line wire L (operating, as we have assumed,
the relay R 3, 9 which ‘opérates in turn the
secondary relay W?) the retaining magnet m*
aforesaid will remain energized and prevent
the shifting of the switch M. So soon, how-
ever, as the first impulse comes to an end, the

" relay R 3,9 will be deénergized and will open

* theoperating cireuit of W*whichincludes also’
the retaining magnet m*. This will allow the

transfer switch M to move to the right, and
connect battery P to the upper set of sec-

ondary relays W'—W*, the circuit from the

battery P passing through retaining coil m?
of the transfer-switch on its way to the con-
tact plate of switch M to the right of the

switch, just as it passed through the retain-.

ing coil m! on its way to the contactplate at
the left of the switch. 1t will be remembered

‘that, during this time, the locking circuit,

which retains the armature of secondary re-
lays W3, is still in action. After the switch
‘M has been shifted as aforesaid, one of the

six line relays will again be operated by the

'second line impulse, and will act to select

~and operate one of the six secondary relays

40

5 of the upper set W'—W?*? just as they selected

and operated one of the six secondary relays
Wi—-W¢, the latter set being now open-cir-
cuited at switch'M and the former set having
their circuits closed at the same point. Thus
the current from battery' P and line 42 will
go to the armature lever of that one of the
six relays which has been selected and will
pass thence to one of the upper set, instead

of to one of the lower set, of secondary relays,
5 since the circuit leading from each armature-

lever is branched to two secondary relays,
one in the lower and the other in the upper

- set (for example the circuit from the arma-

ture-lever of R 6, 12 branches to the lower
secondary relay W¢ and the upper secondary
relay W**) and the current w1ﬁ)

one of the two relays whose cireuit is closed

_ at the switch M. The one of the upper set

© 60
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‘as the transmitting key is hel

of secondary relays which has thus been
operated will be retained in action so long as
the key is held down, while the switch M will
be likewise retained during the same period
by the coil m? in series with the secondary
relay which has been selected and operated,
and, even if the printing magnet acts and
opens the locking circuit which contains. the
coil m® the SWit:C?l__l\I will not go back so long

g down and the
second impulse through the retaining coil m?
thereby prolonged. It is only when the key

pass to that

917,011

is permitted to rise at the sending station -

that the transfer switch M will -be permitted
to come back to its normal biased position.

I have thus deseribed how, for the trans-
mission of any desired letter or character, a

key at the sending station will be depressed,

701. '

thereby sending two current impulses in suc- ~

cession which have, in the manner deseribed,
selected and operated that pair of seconda
relays which corresponds to the key that has
been operated. In like manner each one of
the transmitting keys will select and operate
some one pair of the 12 secondary relays
Wi—W2, there being 36 keys and 36 pairs of
relays available from the 12 relays.

In Fig. 2 I represent a series of printing

‘magnets which are divided into six groups,

those in each group having their terminals on
one side all connected in multiple to thesame
wire. Thus there are six such wires 63, 64,
65, 66, 67, 68 leading respectively to circuit
closers operated by the several secondary re-
lays W'—W?* which, when closed, connect
them to one terminal of the battery P. The
opposite terminals of the magnets in each
group are connected respectively to circuit-
closers operated by the several secondary re-
lays W'—W?2; and, sinice there are six groups
each of the said relays controls six circuit

.closers one from a magnet in each of the six

groups. The circuit closers all lead, by the
wire 69, to.the opposite terminal of battery
P. 1t 1s therefore -evident that if two sec-
ondary relays are energized, one from each. of

the two groups of secondary relays, they will

close a circuit from battery P through'some
one of the printing magnets. For example,
suppose that relay W2 from one.group and
W10 from the other group are energized, in

the manner already explained. Then it wilk

appear that W? will connect wire 66 to bat-
tery P, and the wire will put all the terminals
of the group of printing magnets to which it

ertains In connection with the Dbattery.
But of the opposite terminals of the magnets
in-this group, only one of them, to wit, that
of the magnet J, leads by wire 70 (Fig. 2) to
the circuit closers of W, Hence that one
magnet will be energized, its circuit leading
from battery P, by wire 66 and circuit closer
of W2 on the one side, and on the other side
from the opposite battery terminal, by the

circuit-closer of W*, and wire 70. In like

manner, any one of the 36 printing magnets
may be selected and operated by the action
of two secondary relays; one from each group
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or-set; and the two secondary relays will, in -
turn, be selected and operated by the ener-

gizing of two primary or line relays, while the
two primary relays will be selec‘éed and op-

‘erated in the manner I have described by the

sending of two current impulses in succession
over the line wire L, by the depression of

some one of the 36 transmitting keys at the

sending station. In effect, the individual

125

130



917,011

magnets of the series of recording or printing

magnets are selected and operated by the-

two succeeding current impulses, through

~ the intervening agencies I have described.

10

It will be observed that my present ar-
rangement is characterized by the use of but
two succeeding impulses to print a character
or perform such an operation as the shifting
of the carriage or the depression of the shift-
key for caFitals.l Moreover, each and all of
the several operations requires no more than
two succeeding impulses. Each pair of im-

ulses also operates one particular pair of
ine relays at the receiving station, out of the
group of six relays there provided. This
distinguishes my arrangement from others

which require three or mote succeeding im-

pulses to print a character or perform a cor-

* responding operation and also from other ar-

29
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rangements which require a variable number
of impulses for the different characters.
Wherever in the following claims I refer to a
receiving magnet, or to a pair of line relays,
or to a pair of succeeding current impulses,
corresponding to a letter or character of the
transmitted message, it will be understood
that the expression also includes such mag-
nets and pairs of relays or impulses as may
correspond to an operation like the-shifting
of the typewriter carriage or depression of a
shift-key for-capitals. '

Tt is to be understood that the principles
of my invention may be extended to sets of

relays greater than six or may be otherwise
embodied differently from the arrangement
shown without departing therefrom.

What I claim as new and desire to secure
by Letters Patent is: C v

1. A telegraph appa_rat_us comprising in

combination, two line relays, a series of re-
ceiving magnets each corresponding to a let-
ter or character of the transmitted message
and each selected and operated by the said
relays, means for energizing the two relays
in succession from a sending station by suc-
eeeding impulses over a single line wire, and
means consisting of a separate relay coil and
contact for maintaining the effect of the
first impulse until the second impulse has
occurred. B

2. A telegraph apparatus comprising in
combination, two line relays, a series of re-
ceiving -magnets each corresponding to a
letter or character of the transmitted mes-
sage and each selected and operated by said
relays, means for successively energizing the
two line relays by succeeding impulses over

" a single line wire, and a series of transmit-

60
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ting keys corresponding each to one of the
several receiving magnets and each single
key controlling the transmission of two suc-

ceeding current impulses.

3. A telegraph apparatus comprising in
combination, a series of receiving magnets
each corresponding to a letter or character

of the transmitted message and each selected
and operated by two succeeding current im-
pulses over a single line, each pair of im-
pulses. differing from other pairs as regards
strength or polarity, and means for trans-
mitting such impulses in succession from &
sending station. ‘

4. A telegraph apparatus comprising in
combination, a series of receiving magnets
each corresponding to a letter or a character
of the transmitted message and each select-
ed and operated by two succeeding current
impulses over a single line, a series of trans-
mitting eontacts at the sending station con-
trolling the strength and polarity of the cur-
rents to be transmitted, operating magnets
for said contacts, and means for operating
two of said contacts in succession for each

5
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letter or character in the transmitted mes- -

sage. : . :

5. A telegraph apparatus comprising in
combination, a series of receiving magnets
selected and operated respectively by two
succeeding current impulses, each of such

‘pairs of impulses corresponding to a letter or

character of the transmitted message and
differentiated from other pairs in strength
or polarity, means for transmitting said cur-
rent impulses comprising three sources of
electromotive force differentiated in value,
and contact devices for connecting either a
positive or negative terminal of any one of
said three sources to the line wire leading to
the receiving station. :

6. In a telegraph system, the combina-
tion with a series of receiving magnets se-
lected ‘and operated respectively. by two
succeeding and differentiated current im-

pulses, of means for transmitting the desired

pairs of impulses comprising six normally
closed circuit breakers In series in the main
line leading from the sending to the receiv-
ing station, and a normally open contact for
each of said circuit breakers connecting with
a differentiated source of electromotive
force, with which contact the circuit-breaker
connects at each operation to transmit a
differentiated impulse over;the line.

7. In a telegraph systein, the combination
with a series of receiving ‘magnets selected
and operated respectively by two succeeding
and differentiated current impulses from the
sending station, of means for transmitting
said impulses in pairs differentiated by po-
larity or strength from one another, com-
grising a series of normally-closed - circuit

reakers in the main line, a corresponding
number of sources of electromotive foree

-differentiated by strength and polarity having

their connection with the main line con-

_trolled by said circuit-breakers, magnets for

operating said circuit-breakers respectively,
and keys corresponding to the receiving
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magnets and controlling the circuit-breakers

in pairs.

.130
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‘receiving station.

8. In a telegraph system, the combination
with a system of receiving magnets selected
and operated respectively by two current
impulses in succession on a single line, a se-
ries of contacts at the sending station con-
trolling the connection of the line to any one
of six differentiated sources of electromotive
force, magnets for operating said contacts
and keys controlling said magnets in pairs
and provided with succeeding contacts in
separate circuits.

9..In a telegraph system, the combination
with a series of recelving magnets selected

and operated respectively by a set of two i

succeeding current impulses differentiated
from other sets in strength or polarity, of
means for transmitting the differentiated sets
comprisiné sources of electromotive force
having diffe

one terminal permanently connected to
ground or to the opposite side of the line, cir-
cuit-breakers in series normally closing the
line through the transmitting station and
means for simultaneously opening a circuit

breaker and connecting the free terminal of |

one of said sources of electromotive force to
the line leading from the transmitting to the

10. In a telegraph system, the combina-
tion with a series of receiving magnets se-
lected and operated respectively by a set of
two succeeding current-impulses differen-
tiated from other sets as to strength or po-
larity, of means for transmitting the differ-
entiated sets comprising six different sources
of electromotive force, six normally-closed
circuit-breakers in series in the line, and a
contact for each cireuit-closer connected to

“one of sald six sources of electromotive

40

force for connecting one of said sources toline
simultaneously with the opening of a circuit

closer.
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11. In a telegraph system, the combina-
tion with a series of receiving magnets each
corresponding to a letter or character of the
transmitted message and each selected and
operated respectively by a set of two succeed-
ing current impulses differentiated from
other sets by strength or polarity; of a line
wire, a. series of transmitting contacts,

“sources of electromotive force differing in

strength and polarity and controlled by said
contacts, magnets operating said contacts,

- and normally-open keys each controlling in
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succession a set of said magnets and pro-
vided with one-way contacts engaging dur-
ing one of the two directions of movement of
the key. v '

12. In a telegraph system, the combina-

‘tion with a series of receiving magnets each

corresponding to a letter or character of the
transmitted message and each controlled re-
spectively by a set of two differentiated cur-
rent impulses transmitted in succession over
a single line, a series of line relays respond-

rent values and polarities with |

917,011

ing respectively to the several impulses, two
sets of secondary relays acting on the cir-
cuits of the recelving magnets, and a trans-
fer switch for placing the two sets of second-

ary relays -alternateTy in the control of the g

primary relays. ,

13. In a telegraph system, the combina-
tion with a series of receiving magnets each
corresponding to a letter or character of the
transmitted message, a series of line relays
responding respectively to differentiated
current-impulses corresponding in pairs to
the respective letters' or characters of the
transmitted message, two sets of secondary
relays acting on the circuits of the receiving
magnets, a transfer switch for placing the
respective séts of secondary relays under

control of the line relays, and means for au-

tomatically operating the said switch.
14. In a telegraph system, the combina-
tion with a series of receiving magnets con-

trolled respectively by differentiated sets of’

succeeding current impulses, of line relays,
secondary relays divided into groups, a trans-
fer switch additional to said relays for plac-
ing the groups alternately in the control of
the line relays, and means for automatically
operating said switch after each of the cur-
rent impulses composing one of the sets of
impulses aforesaid. ‘ _

15. In a telegraph system, the combina-
tion with a series of magnets éach controlled
respectively by a single differentiated pair of
succeeding current impulses, of line relays
responding individually to currents differen-
tiated in strength and polarity, circuit-clos-
ers in series in the circuit of each of said
series of magnets, and means for operating
said circuit closers respectively by the several
succeeding current impulses composing one
of the sets of impulses aforesaid.

16. In a telegraph system, the combina-
tion with a series of receiving magnets con-
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trolled respectively by a differentiated pair

of succeeding current impulses on a single
line, of a set of relays operated alternately by
succeeding impulses, a transfer switch and
cireuit closers individual to the several re-
ceiving relays controlled respectively by
relays from the said two sets. '

17. In a telegraph.system, the combina-
tion with a series of magnets controlled re-

spectively by differentiated sets of succeeding -

current impulses on a single line, of a single
set of line relays in series, two sets of second-
ary relays, a tiansfer switch, additional to
said relays, locking devices for the relays

“operated by one of the current impulses com-

posing one of the sets of impulses aforesaid,
and circuit closers operated respectively by
secondary relays from the two sets and con-
trolling the said receiving magnets:

~18. In a telegraph system, the combina-
tion with a series of magnets controlled re-
spectively by differentiated sets of succeed-
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.and operating the circuit closers of saic
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ing current impulses, of circuit closers of said
magnets, relays responding to said im})ulses

mag-
nets, a transfer switch additional to said
relays, for utilizing said relays in succeeding

groups, locking devices and releasing means ,
for said devices controlled by the operation |

of any one of said series of magnets.
19. In a telegraph system, the combina-
tion with a series of magnets controlled re-

spectively by differentiated sets of succeed- |

ing current impulses, of line relays in series,
two groups of secondary relays, a transfer
switch, a retaining magnet for said switch
energized by a preceding, and a shifting mag-
net therefor energized by a succeeding cur-
rent impulse. - :

20. In a telegraph system, the combina-
tion with a series of magnets controlled re-
spectively by differentiated pairs of succeed-
ing current impulses on a line, of line relays,
two sets of secondary relays, a transfer
switch, means for shifting said switch on the
completion of one current impulse on the line
and for returning it on the completion of the
succeeding current impulse.

21. In a telegraph system, the combina~

tion of two sets of magnets each set contain-
ing six or more magnets, means for selecting
and operating one only of the first set of

magnets by the electrical impulse first re-.
ceived and one only of the second set of mag-

nets by the second electrical impulse re-
ceived, a series of receiving magnets .con-
trolled each by a single pair of magnets se-
lected and operated as aforesaid, and means
for automatically restoring the apparatus to
its original condition after the second im-
pulse. : :

22. In a telegraph system, the combina-
tion of a set of main line relays responding to
distinctive currents, a line wire over which
two successive impulses only are required to
transmit a character, of two sets of second-
ary relays each equal in number to the said
main line relays, means for automatically

7

disconnecting the first said set of secondary
relays from the main line relays and connect-
ing the second said set of secondary relays to
the said main line relays after the first elec-
trical impulse has terminated, and means for
automatically disconnecting the second said
set of secondary relays from the main line
relays and connecting the first said set of
secondary relays to the said main line relays
after the second said main line impulse has
terminated, as and for the purpose de-
seribed. -

23. In a telegraph system the combina-
tion of main line relays, two sets of second-
ary relays, each six or more in number, an
electromagnetic switch having three inde-~
pendent coils, and controlling the operation
of said sets of relays, one of said coils receiving
current during the time the contacts of any
of said main line relays remain closed for the
first main line impulse; the second of said
coils receiving current only during the time
that the contacts of any of said -main line
relays remain closed for the second main line
impulse as and for the purpose described.

24, In a telegraph system the combina-
tion of main line relays, two sets of second-
ary relays, each six or more in number, a
magnetic switch controlling the operation of
said sets of seécondary relays having inde-

endent coils, the current in one of said coils

eing controlled at some of the contacts of
said main line relays during the first impulse
only, and the current in the second one of
said coils being controlled by some of the
contacts of said main line relays during the
second successive main line current impulse
only, as and for the purpose described. -

In witness WhereofI[) have hereunto set my
hand before two subscribing witnesses the
third day of January, 1905. '

ALBERT C. CREHORE.
Witnesses:
L. T. Suaw,
M. A. MobpEgr.
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