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~To all iuhom; 1t may concem L

Be it known.that I, BERRY W. COCHRAN; & éitizen

of the United States, residing in Los Angeles, in-the .
county of Los Angeles, State-of California, have in-

5 vented new and useful Improvements in Printing-
" Telegraphs, of which the following is a specification.

- The main obj eézﬁz‘of'”..fhi%" invention is to provide a
printing telegraph -of -extreme rapidity in operation

~ gnd simplicity of construction.. -

. “class wherein a plurality of printing magnets are select-
“ively -opérated by a series of impulses, each of said
~ magnets being brought ‘inta operation by a series of
“impulses haMg distinguishing characteristics.

15_ . -An object of this inverition is to reduce the number

.of imipulses required; and to this énd I provide for se-

lection by mgai::s{{jfﬁimplﬂées- which have a plurality

10 ."-The invention relates to printing telegraphs of the

-of- I,d'i'ﬁe'rént:_:fkindsf Jof :gl_ris'i_iﬁgﬁiéhing_ characteristics,
- combined-or permutated to give the requisite number.

. 1 &

20 of gelections: - TH T L la e

“." The. system comprises, 1n-connection with a. tele-

-graph line, & transmitter and & receiver respectively

LY
=
.

~n AW

“sdapted to send and. to receive impulses representing

the charactefs to-be printed. - In the present case these
25 impulses have two.distinguishing kinds of character-

~istics, nariely, different polarity and different strength.
'By combining these different chatacteristics four dis-
tinguishably different Kinds of impulees may be sent.

. By sending a ‘plurality or series of .such impulses in
30 succession to represent g _given chaégaci:e'r,‘ and varying

the otder of the impulses in the different series, the

selective capacity of the system may be increased to
any desired extent. ° Thus, according to the laws of
permutation and combination, two impulses in which
35 the four different characteristics are combined or per-
" mutated may be made to select sixteen characters,

and three,successive impulses for each character may

be made to select sixty four characters. Three im-

pulses are’ therefore sufficient for most purposes, and

40 the systém as herein shown, is adapted for operation

with three impulses for each character. = - -
The accompanyjng drawing illustrates the inven-
tion:— - s T

“TFieure 1 ié a diagram of the ac*o'niplete system. Fig.

45 2 is an elevation of one of the printing magnet devices

in the recciver. Fig. 3isa detail perspective of a ro-

tating circuit changer in the receiver. Fig. 41isa ver-

tical section thereof. Fig. 5 1s & perspective of the
transmitter. T

50 The invention is intended for operation in connec-

tion with a receiver of the class wheréin a plurality

of type bars are provided siimilar in operation to the

“ordinary typewriter, and a series or 'plﬁrality of print-
ing magnets arc, provided operating on said type bars

35 to. effect the printing, similar magnets being provided

'é.llﬂ’é{fi'f' these mﬁgnqté being inclﬁ_de;z_i undér the general

-term “printing magl_':leté .

.. Referring to Fig. 1, 4 geries or plurality of printing

magnets 1 are provided, each included in & local-cir-
cuit 2; these local ¢ircuits being arranged- in groups,
the members of each group having a COMINON CONNeEcC-

tion‘at one side of the printing magnets to a return

wire, the respective return wires of the groups being
indicated at 3, 4, 8, and. 6. On the other side of the

‘magnets 1, the connections 2 lead to permuta$ive con-
nection. wires 7, the consecutive magnets 1 of each-

group being connec'téd sertatim with the wires 7, there
being as many wires 7 as there are magnets 1 in each
group. The wires/ are subdivided into groups, each

comprising four wires, and the printing. magnets 1 are

similarly subdivided inte four sub-groups connected
respectively with the four groups of wires 7. A plu-
rality of wires 8 lead from the corresponding wires 7 of

“each group, these wires 8 being divided into four groups,
the wires 8 of the first group being connected to the

first wire of each of the groups of wires 7, the wires 8

- of the next groﬁp bemg {;onne'acted; to the second wires
“of esch group of 'wires 7, and so on..' These connections

ensble selection of any one of thé maghets 1, the sclec-
tion of a particular magnet being effected by establish-

ing connection to the wire 3, 4, etc., which leads to
that group, and by establishing connection through a

wire 8 to the pﬁrti@lar magnet desired in that group-
In this latter.connection, the selection of the group of
wires 8 determines which one of the four wires of the

sub-groups of wires 7 etc., will be selected; while the

| selection of the particular wire 8 in the selected group

etc., will determine which one of the groups of wires
7 will be selected. These three selections necessary
to pick out any one of the magnets are performed by
three sets or groups of relays, 13, 14, 15, which are

" brought into operative _connection successively by
means of & circuit changer 20, and the selection within

the groups is effected ‘under control of four main line
relays, 9, 10, 11, 12. Each of the sets of relays com-
prises four relay magnets, the armatures 16 of the mag-
nets 13 controlling connection to wires 3, 4, 5, 6, from

| the local battery 18, one side of which-is connected by

a wire 19 to the armatutes 16, a;id the other side of said
battery being connected by wire 21 to the armatures
22 of magnets 14 which control connection to four wires
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93 leading to contact springs 24 adapted for connection

with the wires 8 aforesaid, said contact springs 24 being
controlled by the ﬁrgnatur_eslﬁ!& of the relay magnets 15.
These groups of relays 13, 14, 15, are brought into ac-
tion successively or sequentially by medns of a circuit

changer or controlling device; the same comprising,

for example, a cylinder or drum 20 moynted on a shaft

26 driveri by any suitable means, indicated at 26/, and
provided with three -or-a multiple of three, (in this-

106

110

."..{or. effecting the feeding and line spacing operationg |- case, six) - circumferentially ‘equidistant’ contacts..or
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. gegments 27 connected respectivelf 1o rings 23;_ 287,

5

10

15

20

28/, from whose brushes 29 wires 30 30/,
through local batteries 31 31/, 317/, respectively to one
side of the several groups of relays 13, 14, 15. The
other side of the rdays of each group are connected to

wires 32 leading to the movable contacts 33 which are
“formed on or carried by the armature levers 34 of relay_.

magnets 9/, 107, 11/, 12/. Thus as any one of the said

relay magnéts operates it will draw the corresponding
contact 33 against the cylinder 20 and establish con-

nection to a particular one of the relay magnets 13,-14,
15. -This connection is established first, for one of the
rela.y magnets 13; then, as the cylinder 20 rotates, mag-
nets 14 and 15 are brought successively into circuit.
The last connection, by the third impulse, completes

~ the sequence for one character or operation, and 1t is

necessary to hold the precedently or first and second
operated relays 13, 14, in operatéd position until this
sequence is completed; or, in other words, until the
third relay 15 has operated to close the final conncc-

tion to the individual prmtmg magnet, and the latter
“has been operated.. For this purpose the armature of-

each relay magnet 13 and 14 controls a pair of insulated

. contacts 35, the several _pairs of contacts 35 being ar-

29
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ranged in’ parallel branches across a local ‘circuit 36,
1nclud1ng a battery 37, the branch circuit through each

pa.lr of contacts 35 mcludmg a coil 38 of the cor I‘LSPOIld- |
ing relay magnet 13 or 14, =0 as to maintain’ the energi-
zation of the relay magnet irrespective of the subse-

quent mterruptwn of the main line.
To restore the relay devices to nﬁrmal or unoperated

p051t10n at the end of each operation, a circuit breaker "

is provided for local circuit- 36 comprlsmg & dlﬁk. 39

on shaft 26 of cylmder 20 and spring contacts 36/ con--

nected to circuit 36 and engaging said disk to normally
close said circuit, the disk 39 having an insulating part
39/ that comes under these contacts as the disk is about
to complete its semi-rotation, so as to -momentarily
break the circhit and allow the oporated rclays-13, 14,
to release their armatures.

Cylinder 20 is operated step by step, moving one atep

for each impulse? being, for example, controlled by-an -

escapement wheel 40 whoﬁe anchor 40/ is operated by
the armature 41 of a magnet 42 ¢nergized by a battery
43 in a local circuit 44 controlled by a relay 45 in the
main line, said relay being responsive to all impulses
that come over the line, so as to allow the cyilader 20

~ to move one step (in this case onc-smth of a revolutzon)

00

55

- 60

6o

for cach impulse recewed

Eacli magnet %, 107, 1-1’ 12’ controls the connectwn‘
to a corresponding one of the relays in each of the-
groups 13, 14, 15, and said magnets 9, etc., are con-
‘trolled t-hmugh lucfﬁ circuits 46, including a batt_ery 47,

by main line relays 9, 10,11, 12, whose armatures 48
are adapted to selectively respond to four different

“kinds of impulses obtained, for example, by the com-

bination-of two different polarities and two different
strengths, Ilor this purpose devices 9, 10, 11 and 12
are formed as polarized 1elays, 9 and 10, réspondmg, for
example, to nositive impulses and relays 11, 12, to nega-
tive impulses. and relays 9 and 11 respe_ctively requir-
ing for their operation stronger current than relays 10
‘and 12, As a strong impulse will operate both the re-
mv“ of corresponding polarity, means are provided

wh. veby the operation of the strong relay will render |

.

3077 le'tdj

|

1.60, 59 and 57, etc:

869,420

the weak relay inoperative. ' For this purpose the local

circuit 46 of each weak relay 10, 12, includes 2 connec-
tion 49 to the back contact’ of ﬂ .e armature 48 of the.

strong relay of corresponding pulautv so that-as said
strong relay operates it will break the local circuit 46

70

for the weak relay befme the latter has tmm to render

said circuit operative. -

The printing magnets 1 may operate the ty'pe bars.
| and otlier devices referred-to in any suitable manner.
Thus, as shown'in Fig. 2, the armature lever-54 of a
‘printing magnet may be comlected to opemte the type -

bar 55 by a connecting link 55”.

The transmitter comprises a circuit changer 51 for
successively shifting the operating connections of the
main line 52, to three local circuits 53, 537, 537, and a
plurality of keys 56 are provided to bring into connec-
tion with the line and with these local circuits electro-

! motive force gmumtmg mncans of different polarity and

different strength, the said clectromotive force gener-
ating means b,r:ing applied through four leads 57, 58, 59,

60, connected to twc hatteries 61, 61/, which at the'ir; .'

t ]
inner ends ‘are connccted tO“‘LﬂH‘I‘ and to the line.

75

80 -

85

Wires 57 and 58 lead from, points of successively higher

| potential of battery 61; and wires 59 and 60 lead from
‘points of successively higher potential of battery 617,
the polarity of wires 57, 58, being for example, posi- -
‘tive, and the wires 59, 60, negative. |

L |

Each key 56 opcrates bv means of an insulating arm
66 three contact springs 63 which, on depression of tle
key, contact ‘with threc fixed terminals 64 connected
respectively to the three circuilt changer wires 53 537,

53!’!

rotation of the disk passes successively under three
brushes 65 connected to the respective wires 53, 93/
53/7. Wires 67 lead from the key-operated contarct

springs 63 to the battery or patential wires 57, 88, 59, 60,
the connections between satd wires being varied or dif- -

ferent for the respective keys.  Thus, for the key sliown

95

The cireuit changer may consist of a disk 51 on
- a shaft 62 mounted to rotate, and Lhaving suitable driv-
‘ing means, 62’ and having a single contact which inr

100

105

at the left of Fig. 1, lowermost spring 63 is connected-to

_the wﬁ*o 60, the next spring to the wire 57, and the top

spring to, the wirc 58; and in the next Le}f the lower- .

most spr mg 18 Lonnected to the wire 57, the next spring
to the wire 58, and the top spring to the wire 60; thus
| changmg the order of Lonnectmn the next key has all

three springs connected to wire 59; the key at the nght
has the three Lontacts connected respectwely to wires
There will be as many of these Leys
as there are *“ printing magnets,” and the connections of

_thu contact springs for said keys to the several battery

wires 57, 58, 59, 60, will be differently combined o Per-

‘mutated these connections d_ej:ermmmg not only the

character of the impulsés'which will be sent to the line

by any one key, but the sequence of said impulses.

110
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The transmitter further prefcerably comprises certain

controlling and interlocking devices comprising a ve-
lease bar.70 pivoted at 71 and engaged by lugs 72 on

. the key stems 567, said bar having a pro]v(.tmg arn: 73

on which normally rests an arm 74 pivoted to a bracket
or lug 75 on a rod 76, sliding in guide 77 and normally
of a shoulder 79-on a dlsk 80 on the shafi 62 of the cir-
cuit changer.

When any key is depr(,ssed it opcrates Llrwugh bar

1205

pressed by a spring 78, to bring its lower end in front

130
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' 70 arms 73; 74, and lug 75, to raise rod 76 out of the.

10

15

“tation.

path of should(r 79, whereupon the sh aft will start to
turn under the influence of its operating means, above
referred to, causing rotation of circuit changer 51. As

‘the shaft 62 turns, a projection 81 of a disk 82 on said

shafi strikes a lever 83 to which is loosely connected &

link 84 pivoted to arm 74; this movement pulhnﬂr the

arm 74 off of arm 73 and allcrwmg the rod 76 to move
into position against the stop ‘disk 80.1ea(_1y. to fall i
front of the shoulder 79 when the disk completes 163 ro-
When the key 56 is retur ned to normal position
by its spring 86, bar 70 is turned by spring 87 to depress

‘arm. 73, whereupon arm 74 is pulled over sald axrm 73

by a spring 74’. Rod 84 slides through lever 83 a su fi-

cient distance to enable return of the lmer md{,pend- ._

ently of the rod.

A disk 88 on shaft 62 has a notch 88/ in which 1101-'

| mally engages the end of a lever 90, pivoted at 91 and

20

20
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carrying a locking bar 92, which on rotation of disk 88

is forced toward key stem 56, thereby engaging overa |-
- lug 89 on the depressed key:stem, to hold'the key down,

and under the lugs 89 of the othel key stems to Iock

~ them against. operation untll the revolutmn 18 com-.

pleted.

operates through the i:leasing mechamsm above de-

scribed to start the rotatmn of shaft 62 and disk 61,

thus establishing ‘connection from ground, indicated
at 95 in Fig. 1, through the disk 51 and the brushes 65,
through the transmitier and the main line battery to
the line. Thus, assuming that the key corresponding
to the group at the extreme left of Fig. 1 has been op-
crated, the circuit will first be established - from said
frxound through the disk' 51 to brush 69 leading to

_wne 53; thence by contacts 64, 63, and one of the
wires 67 to the wire 53 and plus batter 61 at an infer-
From the other side

mediate or low strength point.-
of said baitery the line 52 leads through escapement
relay 45 and thence through the magnets 12, 11, 10, 9,
in series, and by a connection 52/ to ground at 96.
The negative side of the battery being brought to line
in this case the impulse will be negative, and only

relay 12 will be energized, relay 11 not responding to

the weak current sent by the section of battery in-
cluded.

erate 1ts armature 34 to draw the corresponding con-
tact 33 against the Lyhndu 90. Meanwhile, the op-
eration of relay maﬂnet 45 has. controlled the escape-
ment mechanism, but the initial movement thereof
in such oporation is slight and not sufficient to-change
the contact relations, so that the contact 33- will en-

gage with the initial contact strip of cylinder 20 con-’

nected, say, to wire 30, Current will therefore pass
in local circuit 30 from the battery 31 through contact
of ceylinder 20, contact 33 and wire 32 to one of the
magnets 13,—in this case the one at the left of the
oroup, —cmd by wire 30 back to the hattery 31. The
magnet 13 so energized will operate its armature to
close the local circuit 3 leading to the first group of
printing magnects, and this armature will be retained
in its operated ;position by the means above described.

Turther rotation of the transmitier disk ol Wﬂl estab- |

through wire 30/,

The operation is as follows m_The tmnsmittlng op-:
- erator will depress that one of the keys 56- Wthh COT-

responds to the character to be tmnsmltted Thls to the line operating the strong plus relay 9.

The armature 48 of said relay will close the
local circuit 46 leadmn‘ to magnet 12/ which will op-

&3

I lish the contact 'fhro-un'h bmshPGB to wire Hd’, and op--

erated transmitter key will continue connection irom
said wire 53 through contacts 64, 63, and wire 67 to
the combination wire 57 leading to the ‘positive side
of battery 61; thus sending a negative impulse of full

strength to the line and energizing relay magnets 11

and 12, but magnet 12/ is not operated for 1ts circult

'is broken by armature 48 of the strong relay 11, and

70

0111y the corresponding magnet 117 is operated. The

_cesmtwn of the precedent or first impulse has re-

sulted in’ release of the escapement, allowing the
cylinder 20 to turn to bring the next segment into

position oppomte the contacts 33 so that energization

of relay 11’ Wlu establish connection from battery 317,
a segment of cylinder 20, contact
33 and correspondmﬂ- wire 32, to one of the mwnet%
14 in the second group; t. €., the second ‘from the ex-

| treme left therein, the circuit being continued from
“said magnet by wite 307 back to the battery 317.
The magnet so energized will attract its armature to

close. connection through wires 23 to a certain contact

gpring 24 of each of the groups controlled by the re-
lays 15. The final impulse for the character is then
| transmitted through wire 53/, contacts 64, 63, of the
operated” key, combination wire 60, 1o the negailve

side of battery 61/, thus sending a positive impulse
The

commutator or controlling device 20 has meanwhile
been shifted to bring the third local battery 317 in
operative connection; the circuit leading th{:u,fmm

through the wire 30’7, a segment of cylinder 20, con-

tact 33, one of the wires 32, to one of the magnets 15,

in 1;1115 case the one at the extreme 11rrht —and thence |

by wire 307 back to the battery 3177. The magnet 15
so ‘energized operates its armature to close all of the
contacts 24 of the corresponding group, thereby com-
pleting final connection for the operation of the print-

‘ing circuit, the same being traced as-follows:—From |

75

&0

90

95

100

battery 18 through wire 19, 0pemted armature 16 of -

the first group of relays 13; then by wire 3 to the com-
mon connectmn for the ﬁlst oroup of printing mag-
nets, those on the right; then through the first mag-
net in the third sub group of the first main group
counting from the right, through a connection 2 to
one of the wires 7: thence by a wire 8 to the first spring
in the fourth group of contacts 24 operated by relays
15; thence by wire 23 to the contact and armature of
the operated relay 14 of the second group, and so to

1 the other side of battery 18. - The ‘‘printing magnet”’

having thus been operated to perform the- printing; or

100

110

115
other described operation, the sequence of epemtmn |
is concluded by circuit breaker 39 operating as above.

described to break the retaining circuits for the first

and second sets of velays 13, 14, thereby allowing

armatures thereof to return to normal position and
restoring the system to its original condition ready for
the transmission of another sequence of impulses, the
iransmitter having been meanwhﬂe restored to mor-
mal position as above described.

Various modifications may be made 1n’ the system
above described and in the various devices used there-
in, without departing from my invention.

‘What I claim 18:—

1. A plurality of printing magnets, circuits therefor con-
necting said magnetﬂ in groups, sets of relay devices- op-

1

120

125

130
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25
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eratively connected to select the diﬁefe:lt groups and the |

different magnets of each group, a movable contact means

- operating to shift the operating line connection succes-
sively to the respective sets of relay devwes a line and re-

lays therein, respending tq electric impulses having differ-

ent combinations of characteristics, and controlling the dif-
ferent relays in the respective sets, and means for impart-
-ing to the line electric 1mpulaes having such diffelent com-

hmatmns of characteriﬂtlcs
. The combination of a plurality of pr 1nt1ng magnets, a

lme, relays.controlled sequentially by the line to establish -

operating connection to individual printing. magnets, a re-

- taining circuit for each precedently operating relay, in-
. cluding a supplementary energizing coil for said. relay, said:

15

1etmning circuits including contacts cantmlled by the re-

" spective p1ecedently operatinw relays, a movable control-

ling device operating to bring the relays sequentially into

operating connection and campmsinﬂ & cirealt hwaker for

20.

~ necting said magnets in groups, sets of relay devices op-

said retaining circuit.
3. A plurahty of pr 1nting magnets, cn*cults theréfor c0n~

erafively connected to select the dlffewnt groups and the

different magnets of each group, a movable contact nmeans

operating to shift the operating line connection succes-
SiVElV to the respective sets of relay devices, a line and. re-

lays therein responding to eleetrie 1mpulqes having differ-

- ent characteristics and controlling the different relays in

35

40

the respective sets, means for imparting to the line a se-
-~ quence of impulses for operating the line relays, and means
30 '

“operated position until the sequence is completed.

for retaining the precedently-operated selecting relays in

4. A plurality of plmting magnets, selecting 1e1ays
therefor, a rotary circuit changer hlwlng & plurality of cir-
cumferentially disposed contacts arranged in operative re-
lation with the armatures of said relay devices.

5. A plurality of printing magnets and circuits therefor
connecting sald magnets in groups, sets of relay devices op-
emtlvely connected to select the different. groups and the
magnets in the respective groups, an operating 11ne, 2 ro-
tary contac¢t means opemtmg to shift the npexating line
connections from one set of relays to another, relay de-
vices responsive to line impulses of different character and

controlling ;_thé relay devices in the aforesaid sets, and

keys,

869,420

means responsive to all line. impulses controlling the opera-
tion bf the rotary circuit changer.
0. A printing telegraph transmitter comprising electro-

‘ motive force generating means, and leads connected there-
to at points of ‘different polarity and different electro-

motive force, a circuit changer and a plurality+of leads con-

nected thereto and seqguentially brought into the line con-

nections thereby, a plurality of keys and contacts con-
trolled themby and connected to the circuit changer wires
and to the electromotive force generator leads in dufmeut
combinations. - ~ -
7. A printing teleglaph transmitter cﬂmplising a rotary
circuit changer, a plurality ot keys, a line, means con-
trolled by the keys
quence of impulses of different character to the line, stop
means for the circuit changer controlled. by the keys to re-

lease the cireuit changer for operation on operation of any

key, and means controlled Dy the circuit changer to discon-

nect the connection beiween the keys and the stop means,

8. A printing telegraph transmitter comprising a rotary
circuit changer, a plurality of keys, a line, means con-

trolled by the keys and the circuit changer to send a se-

gquence of -impulses of different character to the line, stop
means for the circuit changer controlled by the keys to re-
lease the cirenit changer for operation on operation of any
key, means controlled Dy the circuit changer to disconnect
the connection between the keys and the stop means, and

restoring means redstablishing such connection on partial
rotation of the cireuit changer. |

9. In a printing telegraph tlansmltter . .
a release Dbar engaged theieby, a rvotary circuit

changer, a stop therefor, an arm connected to. said stop

~and movable into and out of engagement with the afore-

said release bar, a spring teudmﬂ' to draw the arm inte

such engagement, a can connected to the cuuut changer,
and means operated 0y sald cam and connected to afore-

said arm .to wlease its engagement. -
In testimony whereof, I have hereunto set my hand at
1.0s Anbeles Californin this 12th day of Apul 1905.

| BERRY W COCHRAN
In pl'esence of—
ARTHUR P. KNIGHT,
JULIA TOW.NSDND.

and the circuit changer to send a se-
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