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T all whom it may concern:

~ "Bé it known that I, Craries L. Kruym, &
s citizen of the United States, and a resident
o :of! Chicago, county of Cook, and State of
5 Tllinois, have invented certain new and use-

oAl Improveinents 1n Transmitters for Elec-

 “'tric Telegraphs and the Like, of which the
- following 1s declared to be a full, clear, and
< " exact description. - -

10" The 1nvention 5 W0
- gleetric  selective or 'SIgnal_mg systems by

relates to transmitters for

~ xvhich 'a device or devices at one er more

~ ‘distent stations may be selectively operated
. and is particularly applicable in connection
15 with autématic operating telegraphs In
' swhich varied combinations of codé impulses,

- “in keeping with the différent signals are to

Be transmitted over the line.
* . The improvement seeks to

20 ple and effective apparatus by -which the
- --combinations of code impulses or signals.| arrang: :
‘1 shifters 10 so that, at each operation of the

maif be rapidly transmitted with distinctness’| shiiters 10 so that, at on
‘get, a succession of impulses will be imparted

the invention consists in

and regularity and’

e |

rovidé a sim--

"' > the combinations and arrangement of. parts |

; 95 hereindafter set forth, illustrated in the ac-

' companying drawings and more particularly
“pointed out in the appended ¢laims. '

.7 Iy the drawings Figure 1 “is 8, dlagra,m- |
. ‘matie-view of the improved transmitter and |

ratmg, cil  therefor. - Fig. 2.is & lon-
atodio T section thréough the controllin

. mechanisim for the transmitter. . Figs. 3:and

30 gperating circuits

oL g
] L
+

>

35 are diagrammatic views of modified arrange-

ents for the operating reldys and¢ircuits.

. "prises auntomatic switch mechanism prefer-
- ably actuated by a set of 1:&1&?75, to impart a

40 gyuecession of 1mpulses to the lin

 a set of finger-keys, for controlling the oper-

45 switch mechanism preferably comprises a
gerics of pivotally mounted switch shifters

10 actuated by a set of relays 11. Suitable
“means are provided for actuating the several

“relays and switch shifters in. order to. im-

| 50 Pyt n succession of impulses to the line.
. For this purposec, the coils of the several
. _telays are arranged mpon multiple arc

PR R

. ton of 1] . the line in connec-
“tion with mechanism .ptj&f(’:l"ﬂlﬂ]y actuated by -
i

4 arc detail cross-sections on lines 3—3 and
t-—4 respectively of Fig. 2. Figs, 5 and 6

branches 12 extending between the conduc-
tors 13 and 14 of a power or Jocal circuit de-
iving curfent from a dynamo or battery 15;

or from any other suitable source. In each

of the several energizing branch circuits 12}
with the exception of the branch circuit 12
for the first relay of the set, are interposed a
pair of normally open spring contacts 16 and
the contacts in the energizing circuit of each
relay is controlled, as shdwn, by the switch
shifter 10 of the preceding relay. That is to
say; the first relay and switch shifter are
arranged to close the energizing circuit

‘through the second relay of the set; the sec-

ond is arranged to close the energizing cir-
cuit through the third relay, and so on. So
that, when the first relay of the set is ener-
gized, the rest will be successively energized

1o automatically operate the several switch

shifters 10 in order. Suitable means are
arranged to be actuated by the several switch

to the line. For this purpose, the line 17 1s
provided with a series of branches In ac-
cordance with the desired number of im-

pulses to be transmitted at each operation.

Three such branches, indicated by the nu-

merals 1, 2 and 3, are shown in the present
“arrangeinient. A pair of normally open con-

}

tacts 18 are interposed: i each of the line

‘branches and; in-‘the arrangeinent shown in
Fig. 1,° '

these -eontacts &re arranged to be

closed ijy the pperation-of the first, fourth

-and seventh switeh shifters and relays of the
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{'set. So-alse; & phir of normally closed con-

| drranged td‘be?n?e

iays &f the i, By this nrrangem
. , | line branches will be sitocessively opened and -
ation 'in accordance with the di erent sig- closed at enély operation ‘of ‘the set of relays

nals to be transmitted. The ~automatic

k.

" "The presept improved transmitter com- | lacts 19 afe intérpused in eich of the lne
‘ b S | :branches. },» & gid- 3 4nd these ‘¢ontacts are

) e bpen’ by the opetition of the
third, sixth and last switch shifters and re-
st By thiy arrangement, the

and switch 'ghifters. Tt will be uifiderstood
of course, that the number of-line branches
and the mumber of controlling gwitch shifters
may be varied as'desired. ." - B
Suitable controlling mechanism 13 pro-
vided for c¢losing tﬁe:,energizing; circuit
through the first relay of the cirenit and for
variably modifying the impulse transmitted
to the line in accordance with the different
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characters and signals. This controlling
mechanism preferably comprises a series of
finger-keys 20 and a series of switch shifters
2l corresponding to and operated by the
several finger-keys, KEach switch shifter 21
1s arranged to operate a set of contacts 22
and preferably, a separate set of contacts is
employed for each character or signal to be
transmitted. In the diagram Fig. 1, for the

sake of clearness, only two sets of these con-

trolling contacts are shown. It will be un-
derstood however that there will be as many
sets as there are characters or signals and a
corresponding number of switch shifters and
actuating finger-keys. In the arrangement
showwn, the several sets of contacts 22 ‘are
each made up of four pairs, 1/, 2’, 3’ and 4"
of normally open spring contacts, all of
which are closed by the operation of the cor-
responding switch shifter 21 to suitably con-

"‘nect the line branches 1, 2 and 3 with a series

‘of battery branches in accordance with the
signal or character to be transmitted, and
also to close the energizing circuit of the first
relay 11 and thus initiate the automatic oper-
ation of the set of relays. 7
S1x battery branches 4, 5,/6, 7, 8 and 9 are
shown in the present arrangeément, but any
suitable number could  be employed. Bat-
tery branches 4, 5 and 6/are connected to one

- side of a SP_lit battery ‘or dynamo 23 or

other suitable source of‘current, and battery-
branches 7, 8 and 9 are connected to the op-
posite side of such battery or dynamo. A
conductor 24 connects the split battery or
dynamo 23 with the ground or with a return
line wire.” Different registances 25 are -in-
terposed in battery branches 5, 6, 8 and 9
so that current impulses of three different
strengths, both positive dnd negative, may
be transmitted Ey suitably connecting the
battery branches to the line. |
For convenience in making the connec-

- tions, the several circuits and branches are

45

6O

55

60

1o

"bars 28. To the several di

transmy

connected to - terminal distributing bars.
Lane branches 1, 2 and-3 are connected one
to each of the distributing bars 26; conduc-
tors 13 and 14 of the local and power circuit
are connected ,rasg_ectively to the separate
distributing bars 27 and the battery branches
are connected one to each.of the distributing
ibyting barsg
f controlling

26, 27 and 28 the separate sotg
contacts 22 can be convenient]y o 1
accordance with the different’ sigr 8 $0.-be

f{]ted - The pair of contacts 47/0 :'eaghf‘
set 22 are connected. by, conductors 30 with
the digtributing bars 97, so-that, swhenever.
any,ofAhe switch shifters 21 is actuated, the.
local, ¥r" power circuit froin the so urce: uf
currenf. 15 -will be closed through the Trst
relay ‘11 to-initiate the operation of the set
of relays. This circuit-may be traced from
the source of current 15 by conductor 14
through the energizing branch 12’ which

1 This operation takes glace when any of the

{ one of the finger

z includes the first rel?yﬁ]/ﬂ/ of, the set, and
which also includes thé magiet 65 and the
contact 74, and which leads to the conductor
13, thence by conductor 13 to one of the dis-
' tributing bars 27 by cos ?.’ucto’rs 80 and con-
' tacts 4" to the other distfibuting bar 27, and

thence back to the bwttef or dynamo 15,

The pairs of contacts 17, 2
are variablyf*connécrtd to the terminal bars
26 and 28 of the link and battery branches.
For example, in the set of contacts shown
to the right in Fig. 1, the first pair 1’ are
connected by conductors 31 to the terminnl

|

#

| conductors 32 to the distribut-
ing bars of line branch 2 and battery branch
| 7 and the pair of contacts 8’ are connected

by conductors 38:té the disfiibuting bar of
line branch 3 and the -battery branch 8.
- When this particular set of contacts is oper-
ated, the local or power circuit from battery
15 is closed and may be traced therefrom by
conductor 14 to the multiple branch 19’
through the first relay 11, and from thence
by the conductor 13 to one of the distribut-

ing bars 27, through the conductors 30 and

e T

1 pair of contacts 4° to the other distributing

ar 27, ana from therice back to the battery
or dynamo 15. The first switch shifter 10
‘ of the set will then be operated to close the
“pairs of contacts 16 and 18, By closing the
pair of contacts 16, the energizing branch
12 of the local or power circuit through the
‘ second relay- will Ee closed from the source
of current 15 to one of the distributing bars
27 by conductgrs :80.and contacts 4’ to the
other distributing -bar 97, thence by con-
ductor 13 to the switch contacts 16 econ-
| trolled by the first relay magnet 11 and
thence through the branch 12 and second
l'elaﬁ' magunet to the conductor 14 and back
‘to the-source of current 15. By the opera-
| tion of the second relay, switch contacls 16
| In the-energizing circuit of the.third reluy
‘will bé closed, and so on until all of the yo-

}

| lays 11 of the set have been actuated.

A certain amount of time is of course re-
| juired to magmnetize each relay in turn so
‘that as a set of relays operate, the normally
opened and closed 'cﬂnlfm:ts 18 and 19 will
be operatedyin order to kuccessjvely close and
open the several line branches 1, 2 and 3.

T —

( finger keys are nfemte .. That 48 to say, any

| ferent characterswill clodg the citeuit through
' the first relay 11. Tha 731"51: relay thenefoses
e this éivenit through the second aind the second
through the third so that’ when any key is

4

and close the line branches 1, 2 and 3. The
nature of the impulses thus transmitted is

land 8’ of each set .

dhstributing bars of line branch 1 and Lat- |
1 tery branch ¢; the pair of contacts 27 are
‘LConnected b

|-" "'

ceys which represent the dif- |

| operated the set of relays are automatically
energized In suecession to'successively open
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| varied for cach of the different characters 130
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by variably connecting the several battery
branches with the line branches, When.:the
contacts 18 in line branch 1 are closed, the
current may be traced from dynamo or bat-
tery 23 through battery branch 9 to its dis-
tributing bar 28 by conductors 31 and con-
tacts 1 to the distributing bar of line branch:
‘1, thence through the line branch 1 and the
... contacts 18 and 19 therein to the line 17,
-and thence back through the ground or re-
“turn wire to conductor 24 and battery 23.
. In this manner a relatively weak, negative

. impulse will be first transmitted over the
- .“line. This circuit will be broken as soon as
the third relay of the set is operated to open
the switch contacts 19 in line branch 1.
- When the fourth relay of the set 1s energized
- the contacts 18 in line branch 2 will be closed

'&1_15

. and the current may be traced as follows:

1! gy frgin battery 23 through the battery branch
1. to.its distributing bar 28 by conductors 32
?‘nd contacts 2° to the distributing bar of
¢ line branch 2, through line branch 2 and the
sCeontacts 18 and 19 therein to the line 17 and

12 25.1.1)&(31( through ground or return wire to the

" battery, so that a strong, negative impulse

- i3 guparted to the line, 'The circuit is broken
-..a8 goon as the sixth relay of the set 1s actu- |
.iated to open the contacts 19 In the lmme |

g branch 2. Similarly, when the seventh and |

- ninth relays of the set are energized, line
L bﬂmch 3__.:':*w'i11;_:-,5‘é7'suc&ssivel - ¢losed and
—opened and inagmuch as this line branch is
+ eonnected to bqttery branch 8 by conductors
sy 83, and contgets 3, a- negative impulse of
s ;gedmm strength will be transmitted to the
AL

.-17, 8" and 3’ in each of the different sets may.

" connect the several line branches 1, 2 and 3
. branchee so that’
", different combinations of positive and nega- |

.iwith any of the battery

.. tive impulses of differenit strengths may be

.transmitted in keeping with the differént |

_signalg or characters, Kor example, in.the
-set 22 shown to the left in Fig. 1, the con-

%% Quctgix 81 from the pair of contacts 1°

_.connect the distributing bars of line branch
>1 and battery branch 5, the conductors 32
~.from the contacts 2" connect the distributin

i+ bars of line branch 3 and battery branch

&0

1 -
- ' L

and the conductors 33 from the contacts 8’

transmitted to the line when, {jris set of con-
tacts is operated, will consist of a positive
% impulse of mnedium strength followed by a
strong positive impulse and a weak impulse.
The pair of contacts 4" of this set, as with

[
P m
1 *

‘those of all the other sets of contacts, are’

a0 connected to the distributing bars 27 of the
" Joeal "or.power circuit which is thus closed
‘to.effect the automatic successive operation
of tire set of relays. 11 and switch shifters 10.

By providing the automatically operated ing
~ ¢b switch shifters and relays, the circuit is rap- | strip 45 is provided with projecting abut-.

In this nrla,mle'rf ‘the pairs of contdcts

] _
|

|

idly opened and closed to transmit the suc-
cessive impulses with great regularity’ and
distinctness. The character of the trans-
mitted impulses are conveniently modified
in keeping with the particular code em-
ployed by the set of finger-keys and switch
shifters operated thereby. ;

It will be understood that the number of
line branches, operating relays,’ battery
branches and controlling contacts for con-

necting the line and battery branches may-

be varied as desired and that the connections

cffected by the controlling switch shifters.

between the line and battery branches may

be varied in keeping with any suitable code.

'Any- suitable mechanical arrangement of
the finger-keys and switch shifters operated

thereby may be employed, but that illus-

trated in I'igs. 2, 3 and 4 is preferred. This
arrangeiment comprises a base-board 34 and
the finger-keys 20 .are mounted upon a pivot
rod 35 supported by uprights 36 upon the
ba‘se-boa’rcf The finger-keys 20 ‘are pref-
erably pivoted on the rod 35 between their
ends, as shown and the rear end of the keys

normally rest upon a cross. stop-bar 37 at.
the rear of the base-board.. At the front end |

of the base-board, a second cross stop-bar 38
limits the downward movement of the for-
ward end of the keys. Guide pins 39 upon
the stop-bars 37 and 38 may be employed 1f
desired fto prevent undue lateral play of the
finger-keys 20. The forward up-turned ends

of the keys are provided with finger-pieces

At or near the rear ends of the

40 which may be marked with the different
characters or signsals and arranged in banks
as the finger-keys of an ordinary typewriter.
finger-keys

20, uprights 41 on- basa 34 carry, at their

upper portions, a cross bar 42. In front of
uprights 41 a second pair of uprights 43 are

“secured upon the base-board 84 at their up-
per ends by a cross bar 44. On this cross bar

44 are secured a series of depending strips

45 each provided with laterally bent upper

ends through which pass screws 46 which

78

80

90

95

100

105

110

hold. the strips in place upon the cross-bar |

44, On the front face of each of the front.

strips 45 is mounted one of the sets 22 of:the

-controlling contacts. As above stated, each

. contniect the distributing bars of line branch |
2 and battery branch 4, so that the signal |

“and sare insulated frem one another and

the contacts of esc
the- other (see Fig. 3)

|

set of contacts comprises| four pairs and are

most conveniently arranged upon the cor-
responding strip 456 in two rows (see Figs.

3 and 4) witlf’ four contacts in each row.

The upper’ elids of thé several spring con-
tacts are secured to an insulated block 47
upon the supporting strip 45 by screws 47’

from the screws by the strips 48. One of
pair is extended below

contacts are properly spaced from one an-

ntheg.by an insulating block 49. ~An insulat-
lock 50 upon the face of the supporting

- T o 5 B : A

}fmd these extended

11

lui-'
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ments 51 which extend through openings in
the contacts and properly space the shorter
contacts of each pair. All the contacts are
so arranged that their lower ends tend to
5 press inwardl
supporting strip 45 but the insulating bloof
- 90, with its abutinen‘s 51 and the insulatifg
block 49, properly space the several contacts
apart so that all of the pairs are normally
10 held 1n open position. '

The switeh shifters 21 consist of L-shaped
preces fulerumed as shown, upon the lower
ends of the snpporting strips 45. A serew
h2 passes loosely through an opening in each

L5 shafter 21 and serves to hold it upon the
lower end of the strip 45, but in suck a man-
ner that it is.free to move thereon. The
upper limb of éach shifter engages the inner
contact ot each row upon the support 45 and

20 18- normally held by the pressure of the
spring contacts against the face of the strip
45, as shown. An insulating abutment 58,
upon the upper limb of fhe aliftep is inter-
posed as shown, between the latter and the

25 contacts. A rearwardly extending arm 21’

18 secured to, or formed in piece with the
lower arm of each of the L-shaped switch
shifters, and is arranged to be engaged by a
suitable abutment upon the end of the corre-
30 sponding finger-key 20. These abutments
are preferably in the formn of plungers 54
which are vertically movable through clamps

55 secured to the rear ends of the finger-

lkeys. A spring 56 is coiled about each of

35 the plungers and extends between the upper
fuce of the clamp
plunger so that the latter is normally held in

- uppermost position. When any
1s operated, the switch shifter is moved

40 through the medium of the spring plunger

54 to close the four pairs of contacts of the
particular set correspondin
spring plunger forms a yielding connection
 between the tinger-key and the switch shifter

45 and is so arranged that the contaet s]grings
n

~nay be firmnly. pressed into engagement dur-

mg the greater puirt of the stroke of the

inger-key. Morcover, the flexible connection

eases und steadies the key action so that the
50 finger-keys may be rapidly manipulated by

the operator m sending a message. The up-

ward movement of the renr ends of the shift-

¢rs 15 lmnited by a transverse str:f-bur 57
secured between the uprights 41 and extend-

63 imyr above the rearwardly extending shifter
-arms 21°. In operation, these shifter arms |

tre firmly pressed by the spring plungers on
the finger-keys to hold-the contacts firmly
mto engagement. TFurthermore, it will be
80 observed that the plungers 54 simply en age
and are not connected to the switch shifters
50 that while the shifters and finger-keys

move together from l%m*mal position they

may be returned independently.

toward the face of tho

j

finger-key

thereto. The

05 and the head of the !

swung forward. B

An insulating support 58 is conveniently
mounted upon the cross-bars 42 and 44 and
carries the distributing-bars 26, 27 and 28.

Each distributing-bar is provided with a

row of binding posts or screws 58’ to which
the connections may be conveniently made.
- Preferably suitgble means is provided for

G5

70

locking any selected shifter in place until .
the signal is completed. Ifor this purpose,

a series of latches 59, one for each of the
switch shifters, -is mounted upon a trans-
verse bar 60. The latter is carried upon a

76

pair of arms 61 pivotally supported by a
shaft 62 on a suitable support 63, which 18

conveniently - secured to the under side of
the insulated top plate 58. A cross-bar 64,

between the upper ends of the arms 61 forms
the armature of an electro-magnet 63, which
1s carried upon the support 63. A screw 66 .

1s threaded through a downwardly extended
lug 67 upon the support 63, engages the ar-
mature 64 and forms a back-stop therefor.
The several latches 59 are each independently

‘pivoted between a pair of lugs 68 upon the

transverse bar 60 and a series of springs 69
extend between the upper ends of the latches
and a plate 70 secured to the support 63. By

‘means of this spring all the latches are nor-

mally held against stops 71 upon the trans-
verse bar 60 and, since the springs are ar-
ranged below the pivot shaft 62, they also
serve to hold the transverse bur 60 in its

outermost, normal position with the arma-
ture 64 in engagement with its back-stop 66.

The electro-magnet 65 (sce Fig. 1) is inter-

osed in the energizing circuit 12’ of the
E'rat relay 11. When any key is operated, the
power circuit from battery or dynamo 15 is
closed as above described, through the ener-

izing circuit 12’ of the first relay and also,
ﬁ: h the locking magnet 65, so that arma-

18 attracted  and transverse bar 60
| this movement the
hooked, lower end of one of the latches 59
is brought beneath the rear arm of the sec-

rou

vided with a beveled face 72 and with =
squared faee 73. Tf {he cireuit through the
locking magnet 65 is closed before the switch
shifter has moved {o the end of its throw,
arm 217 on the shifter will engage the heveled
face 72 of the currespunding%atch and force
it to move abunt its pivot against the tension
of spring 69 until the hook of the latch can
engage the under side of the arm. By thus
independently mounting the several latches

59, any selected switch shifter can complete -

its stroke and be locked in shifted position,
even though the circuit through the locking
magnet 05 1s closed before the qnd of its

{ movement is reached. Lut, when any se-

80

895

90

06

100

105

Jected shifter and it is thus held in position ’110
independently of its finger-key to hold the?

| set of contacts in closed position. The lower
end of cach of the locking pawls 59 is pro-

115

120

125
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lected shifter has been operated and locked,

none of the other switch shifters can be

operated since the lower, squared ends 78 of

the locking pawls are swung over the rear
5 ends of the switch shifter arms 21’.

_A pair of normally closed contacts 74 (see-

Fig. 1) is interposed in the energizing circuit
127 through the locking magnet 65 and are
arranged to be opened by the operation of
the last switch shifter 10 of the set, so that
as soon as tne signal is mmﬁleted the locking
magnet 65 1s dednexgized, the selected shifter
released and the corresponding sep of ‘con-
tacts 22 returned to open position. #The con-
nections between the line and® battery
branches are thus opened and the local power
circult through the set of relays broken so

10

15

~ that all parts of the apparatus are returned
to normal éondition in readiness to transmit

20 the succeeding signals.

The transmitter is especially abp]i'ca"ble_ for

speedy work in connection with automatic

or printing telegraphs. The finger-keys may
-be rapidly operated to establish the proper
connections between the line and battery
branches in accordance with the different
characters and the switch mechanism oper-
ates automatically to successively connect
the line branches to the line so that the speed
and rapidity of transmission of any one com-
bination of impulses are independent of the
speed and regularity of the shift of the
finger-key. By this arrangement the code
1mpulses may be more speedily and rapidly
imparted to the line than by transmitters in

25

30

30

which the finger-keys are arranged to suc-

cessively and directly connect the battery
- branches to the line. Moreover, with this
arrangement in which the finger-keys and
switch shifters operate to simultaneously
‘make connectign with the several battery
branches instead of successively, the extent
- of depression of the finger-keys may be very
- shight and therefore can b
4§

490

It 1t is desired to repeat any ‘particular
signal or character, the corresponding finger-

key is held depressed. The set of relays 11 |

will then operate in order as above described

to transmit the signal. The last relay of the
b0eset Opens the contacts 74 i the energizing
“circuit 127 in the first relay so that the set

of relays are then successively deénergized |

and the switch shifters 10 returned to nor-
mal. When the last switch shifter 10 of the
sel. returns to normal position and contaets
74 again closed the energizing branch circuit
127 through the first relay 11 of the set is
again closed and the relays again automatic-
#lly operate in order to transmit the signal.
60 The arrangement of the automatically oper-
ated set of relays may Le widely varied
without departure fromn the essentials of the
invention. In the arrangement shown in
Iig. 1 the first relay of the set serves to close

135]

tween the opening

‘meént of the re

cuit through the first relay.:

e rapidly operated.

1

the line branch 1 and the third relay of the g5
sgt to open the same. The second relay is =
interposed merely to slightly prolong .the
impulse thus transmitted and thus insures
that it will be made manifest at the recelving
end of the line. For similar reasons, the. 70
fifth and eighth relays are interposed be-
and . closing switches of
line branches 2 and 8. JIf desired, for trans-
mitting long and short signals gdots and -
dashes) or in other words, variably timing. 76
the code impulses, certain of these interposed .
or * dummy ” relays may be omitted or two

“of them may be interposed between the o
ing and closing relays of any line branch.

3§ L
For more s;ieedy operation the arrange- 80.
ay set shown 1n Fig. 5 could

be employed. The circuits through this set

of relays are successively closed in the man-

ner previously described and' the last relay

of the set serves to open the enérgizing cir- 85
‘ In this ar-

rangement, the first relay is arranged to

close line branch 1, the second relay.opens
the coritacts 19 in line branch 1 and closes -
the contacts 18 in line branch 2. The third 90

relay opens the line branch 2 and closes line -

branch 3 and the last relay opens line branch .

‘8. The successive impulses may be pro- .

longed if desired, by interposing choke coils .. . |

75 m the separate line branches or by inter-.95 . '

posing “ dummy ” relays in the manner pre- 2
viously described. The impulses could also . .
be prolonged by arranging the pairs of con-
tacts 16, 18 and 19 so that the line branches.....
would be opened and closed just before the 100
contacts 16 are closed to enepgize the suc- -

ceeding relays. : In. the arrangement shown. .

m Fig. 6 the line branch, 1 is opened and. .. .
branch 2 closed by the same relay, and. - .
branch 2 is opened and branch 8 closed by .105
the same relay as inﬂéhearrangement shown , -
in Fig. 5. Bat three contacts only are em- = .
ployeﬁ for successively opening and eclos- . .
ing the branches. The firdt relay closes the .-

| contacts 18 in line branch 1, which is traced 210
as follows: from its terminal bar 26, through ' . .-

the contacts 18, conductor 76 to contact 19" .. .
which normally engages contact 77, from ... ..
thence by conductor 78 to switch contact™

19" in normal engagement with the ¢ontact 115,
79, and from thence by conductor 80 to the . .. -

normally clesed contacts 19 and to the line

17.  On the operation of the third relay . . -

contact 77 is shifted into engagement with . ...

~contact 18’, thus opening the hine branch 1 120
-and closing the line branch 2 from its ter-
| minal bar 26 through contacts 18’ and 77,
conductor 78 to contacts 19’” and 79, and . ..

conductor B0 through contacts 19 to the line. , .. |

The fifth relay shifts contact 79, opens branch . 125

2 and closes branch 3 from its terminal bar

26 through contacts 18’/ and 70, conductor

80 through contacts 19 to the line. The last
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relay of the set opens the contacts 19 and
the energizing circuit of the first relay. Re-
lays 2, 4 and 6 in this arrangement are
merely 1nterposed to slightly prolong the
succeeding impulses. _

It 1s obvious that numerous changes could
be made in the arrangement of parts and
details of construction, without departure
from the essentials of the invention.

By the term “battery branches” in the
following claims is meant branch conductors
connected to any suitable source of current.

Having described my inventiun what I
claim as new and desire to secure by Letters
Patent, is:—

1. In transmitters for electric telegraphs
and the like, the combination with a line eir-
cuit, of a set of line Lranches all normally
disconnected from the line, means automatic-
ally acting to successively connect said
branches to line, a set of Dbattery branches,

~ means for varying the strength and polarity

[ ]

~ of the current transmitted tﬁrough sald bat-
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40

35

40

45

50

55

60

tery branthes and controlling mechanisin for
varlably connecting said hne and battery
branches, :

2. In transmitters for electric telegraphs

-and the like, the combination with a line cir-
cuit, -of a set of line branches all normally |

disconnected from the line, means autoniatic-
ally acting to successively connect said
branches to line, a set- of battery branches,
means for varying the strength and polarity
of the current transmitted through said bat-
tery branches, a series of finger-keys and a
series of switch contacts cﬂntrollecf by said
keys for variably connecting said line and
battery branches. - | RN

3. In transmitters for electric telegraphs
and the like, the combination with a ﬁne, of
a set of line branches, means automatically

acting to successively close and open said

line branches, a set of battery branches, sep-
arate Independent sets of switch contacts ar-
ranged to variably connect said line and bat-
tery branches and a series of operating finger
keys, the switch -contacts in each set being
operated only by one of said finger keys.
4. In transmitters for electrie telegraphs
and the like, the combination with a line, of
a set of line branches, means automatically
acting to successively close and open said
line branches, a set of battery branches, sep-
arate sets of distributing bars connected re-
spectively to said line and battery branches,
separate sets of switch contacts for variably
connecting siid sets of distributing bars and
an operating finger-key for each set of con-
tacts.. C
5. A transmitter for electric telegraphs
and the like comprising a set of relays,
means for operating said set of relays in
order, means controlled by said set of relays
for imparting a succession of imnulse¢ to tﬁe

1

L
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liné at each operation of the set and a series
of controlling keys for modifying the im-
parted inipulses. *

6. A transmitler for electric telegraphs
and the like, comprising a set of rglays,
means for opopating said set of relays in
order, means controlled by said set of relays
for 1mparting a succession of impulses to
the line at each operation of the set, a set of-
key operated switch shifters for modifying
the imparted impulses and means for hold-
ing the selected switch shifter in operative

position until the succession of impulses

Aransmitted thereby is completed.

7. A tiransmitter for electric telegraphs
and the like comprising a set of switch shift-
ers, means automatical
sald switch shifters in order for imparting
a succession of 1mpulses to the line, a set of
key actuated controlling devices for modify-
g the strength and polarity of the im-
parted impulses and means for holding the
selected controlling devices in shifted posi-
tion until the signals transmitted thereby
are completed.

8. A transmitter for electric telegraphs
and the like comprising a set of switch shift-
ers, a set of relays automatically acting to
operate said switch shifters in order for im-
parting a-suecession of impulses to the line
and controlling kev mechanism for variably
modifying the imparted-1mpulses.

9. A transimtter for electric telegraphs
and the like comprising a set of switch con-
tacts, electrical means for automatically
operating said switch contacts in order to
umpart a succession of impulses to the line,
key controlled devices for variably modify-

cg}g the imparted impulses and means for

ding the selected key controlled devices
1 dperative position until the signals se-

lected thereby have been transmitted. ,
10. A transmitter for electric telegraphs

. and the likc comprising a set of relays, the

energizing circuit of each being controlled
by one of the preceding relays of the set
‘means controlling the energizing circuit o
the first relay 0% .ﬁhe set, a set of switch
“shifters operated by said relays for impart-
ing a succession of impulses to the line a
set of keys and means controlled by said
keys for variably modifying the imparted
' impulses.

11. A transmitter for electric telegraphs
‘and the like comprising a set of relays
switch contacts in the energizing circuit o
each of.said relays controlled by the pre-
cerling relay of the set, whereby the set of

relays will operate in order ‘when the first

relay is actuated, means compelling the com-
-plete operation of said set of relavs when
the first relay is actuated means controlling
the energizing circuit of the first relay of
the set, means operated by said relays for

ly acting to.operate -

6b
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imparting a succession of impulses to the

- line a set of keys and means controlled there-
~ by for modifying the imparted impulses,
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‘& setof line branches, a set of relays con-.
trolling said hine branches for imparting &
the ener--
gizing circuit of each of said reiay«s-_ beip%
0

650

55

12. A transmitter for electric telegraphs
and the like comprising a set of relays
switch eontacts in the energizing circuit o

each relay controlled by the preceding relay .

of the set, a set of switch shifters operated
in order by the set of relays for successively
closing and opening the line circuit to im-
part a succession of impulses thereto, con-
trolling key mechanism for the energizing

circuit of the first relay of the set and for
- modifying the imﬁarted 1mpulses and -means

for compelling the complete operation of
sald set of relays when the first relay of the
set 1s.operated. o o

13. In transmitters for electric telegraphs
and the like, the combination with a line cir-
cuit, of a set of line branches a set of relays
for successively connecting said branches to

the line circuit, a set of baftery branches,

key mechanisim for controlling the operation
of sald relays and for variably connecting

sald line and battery branches and locking
means assoclated with said key mechanism
for compelling. the complete operaticn of

said set of relays when any key is operated.

14. In transmitters for electric telegraphs
and the like, the combination with a line, of

n sef of line branches all normally discon-
nected from the line, switch contacts in each
of said line branches, a set of relays con-
trolling said contacts, means for operating
sald set of relays in order to impart a suc-
cession of 1mpulses to the line and means
for modifying the imparted impulses:
15. In fransmtters for electric telegraphs

and the like, the combination with a line cir-

cuit, of a. set of line branches, normally

opened and normally closed contacts in each
of said branches, a set of relays con,tml]jnﬁ | . | |
1| and the like, the combination with the key- : . -
operated switch shifters controlling the AR
trapsmission of signals to the line, of meang: -
for locking any selected shifter' and an 110

sald cantacts and means for oFerating sal
relays in order to successive _
open sald line branches to impart a series of
impulseés to the line. =~ . - . )
16. In transmitters for electric telegraphs
and the like, the combination with a line, of

suecession of impulses to the line

controlled by one of the ﬁ'receding relays

----- .

the set, means for controlling the eénérgizing

circuit of the first relay of the set, means
compelling the complete operation -'of the set

~ of relays when the first relay is operated,

- pulses.

'60

and means for modifying the imparted im-

*17. In transmitters for electric telegraphs
and the like, the combination with a line, of
g set of line branches, switch contacts in
sald line branches, a set of relays controlling

y close and

| for

set of relays for mmparting a

and the like comprising a set of

and the like 'cmnpri&;ing 'a ‘set of Frje;la-
' means for operating said relays i

~circult 1n each relay controlled by

- shifter of the latter set and means controlled:
| by the last shifter of the first mentioned set

- relays, means for operating said set of re-

7
of each of sald relays being controlled by
the operation of one of the preceding relays
of the set, a set of battery branches, key con-
trolled mechanism for controlling the ener-
gizing circuit of the first relay of the set and

"Lariably connecting said hne and bat- 70 .
tery branches and means for compelling the =
complete oizzeration of sald set of relays when
the first relay is operated.

|
66

18. In transmitters for electric telegraphs .
and the like, the combination with a set of 75
relays connected in multiple arc in a com-. .-
mon clrcuit, switch contacts in the multiple
arc branch of each relay tontrolled by one' .
of the preceding relays of the set, means for
controlling the flow of current through the so
first relay of the set, means compelling the
complete operation of said set of relays wh? 3
the first relay of the set is operated al:lp;f J
means controlled by the operation of Saifi-; .
! suiccession 0f 45 |
variable modified impulses to the line. |
19. A transmitter for electric, telegraph$l
switch
shifters, means for actuating the same i .
order to transmit a succession of impuldes 90
to the line at each operation of the set am|
means controlled by the last shifter of thg =~
set for restoring said switch shifters to . - |
normal. S O A T Yt

20. A transmitter for electrice tkldgrhp}iﬁ by

{1
1 rel ardep .
comprising switch eontacts 1in the ene *gii'zin IR
rol ne of the i
receding relays in the Séé, neans gf}] ti'mllfeﬁﬁ 105
y the last relay of the sei }or restoring saathl - 1
relays to normal condition’ and means -'i_cd 1AN

_trolled by said relays for transmitting tsjgff .

cession of impulses to the line at eac
ation of the set,. =~ | _

l;dpg 2
21. In transmitters for electric telegraphs. !

electro-magnet controlled by said shifters G

-for actuating said locking means.

92. In transmitters for electric telég—ra-'phs

and the like, the combination with a set of { .
116 =

switch shifters, means for actnating  said
shifters in order to transmit a succession of
impulses to the line, controlling mechanism
comprising a set of key-operated switch
shifters, a lock for holding any selected

*

23. In transmitters for electric te]egraph's;,
and the like, the combination with a set of

for releasing said lock.

lays in order to transmit a succession of im-
pulses to the line, controlling mechanism

- saild switch contacts, the energizing circuit / comprising a set of key-operated ‘switch -

:.h
y H o
l:-"‘"h-_

1,25 | . {
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shifters, a lock for holding any selected
shifter and means controlled by the last re-
lay of the set for releasing said lock.

24. In transmitters for electric
and the like, the combination with a line, of
a set of line branches, switch contacts in
sald line branches, a set of relays controlling
said switch contacts; normally opened switch
contacts m the energizing circuit of. each
relay controlled by the preceding relay of
the set, whereby said reluys will be operated
in order to impart a succession of impulses
to the line, a set of battery branches and

controlling mechanisi COMPIISINg a series

of switch shifters and separate sets of con-

‘tacts controlled by said switch shifters ar-

ranged to close the energizing circuit of the
first relay of the set and to variably con-
hect said line and battery branches, |
20. In transmitters
and the like, the combination with a line, of
a set of line branches, switch contacts for
closing and opening said line branches, a
set of relays controllinug said switch con-
tacts, normally opened switch contacts in the
energizing circuit of each relay controlled by
the preceding relay of the set, a set of bat-
tery branches, a series of key-operated shift-
ers, separate sets of switch contacts oper-
ated by said shifters for closing the energiz-
ing circuit through the first relay of said set
and for variably connecting said line and

battery branches, electro-magnetic means for-

locking any selected shifter, an operating
circuit therefor arranged to be ¢losed by the
operation of any of said key-operated shift-
ers.and means controlled by the last relay
of said set for opening the- operating circuit
of said locking means. | ' o

26, In transmitters for electric telegraphs
mbination with a set of
relays, switch: contacts in the ener 1Zing cir-
cuit of each relay controlled by the preced-
ing relay of the set, whereby said relays will

operate in order, circuit closing and opening |

devices controlled by said relays for impart-
Ing a succession of impulses to the line and
means for prolonging the interval between
the operation of said circuit closing and
opening devices. - ,
27. In transmitters for electric telegraphs
and the like, the combination with a set of
relays, switeh contacts in the energlzing cir-
cuit of each relay controlled by the preceding
relays, whereby said relays will operate in
order, circuit closing devices operated by
certain of said set of relays and cireuit open-
ing devices operated by other of
reﬁmys to impart a succession of variably
modified impulses to the line, certain othar

—_—Tl

of said set of relays being interposed be:]
| an

tween said cirenit closing and opening relays,

28. In transmitters for electric te egraphs
and the like, the combination with a single
hine circuit

telegraphs

for electric telegraphs

sald set of .

spring contsdcts, an insulated

‘l

ated thereby,

stipport whereon said Iatches are

for moving

920,602

of separate independent sets of contacts op-
erated thereby, each set comprising multiple

airs of normally open contacts arranged to

e simultaneously closed and only by the
corresponding finger - key and means con-
troled by the several sets of contacts for
fransmitting a sueccession of impulses to the
line, ' .

29. In transmitters for electrie telegraphs
and the like, the combination with a single
line circuit and with a series of finger-keys,

of a series of switch shifters cnrreS{)onding

to and actnated one by each of saic finger-
keys, separate independent sots of
contacts, one set for each switch shifter and
finger key, each set comprising multiple

airs of normally open contacts arranged to
ﬁe stmultaneously elosed by the correspond-
ing switch shifter and means controlled by
the several sets of"circuits for transmitting
t succession of impulses to the line.

-80. In transmitters for electric telegraphs
and the like, |
finger-keys, separate sets of switch shifters
corresponding to and operated by said finger-
keys, each set comprising multiple pairs of
) mount for sup-
porting and separating said contacts and
insulating abutments en gaging the free ends
of said spring contacts to hold the same in
normally open
of each set of contacts being arranged to be
simultaneonsly closed by the corresponding
finger-key. | '

81. In transmitters for electric telegraphs
and the like, the combination with g set of
finger-keys, of a set of switch shifters cor-
responding to ‘and actuated by said finger-
keys and yielding connections interposed be-
tween said finger-keys and switch shifters.

32. In transmitters for electric telegraphs

position, the multiple pairs

70

70

switch -

80

the combination with a sef of

90
95
100

105

~and the like, the combination with a set of

pivoted finger-keys, of.-a set of fulcrumed -

switch shifters corresponding to and actuy-
ated by said finger-keys and a set of Spring
plungers mounted on said finger-keys and
engaging said pivoted switch shifters.

~ 83. In transmitters for electric telegraphs
and the like, the combination with a set of
pivoted finger-keys, of a set of fulcrumed
switch shifters corresponding to and actu.
sald switch shifters being ar-
ranged above said finger-keys and a series

of cushioned springs mterposed between said .

keys and shifters.

and the lile, the combination with a serjes of
finger-keys and with a set of corresponding
switch shifters actuated théreb
latches for locking any selecte

84. In transmitters for electric talégl:a,phs _

shifter, a
mounted
controlled by saidswitch shifters
sald support to lock any selected

‘means

L T

shifter, -

and with a series of finger-keys, | 35. In tran‘sm'itterg for electric telegraplxs

, R.set of

110

115

120

125

130
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switch shifters actuated thereby,

~ mounted, an actuating mafnet for said sup-

L0

port and means operated
ghifters for controlling the energizing cir-
cint through said magnet. . o
~86. In transmitteérs for electric telegraphs:
“and the like, the combination with a series of
finger-keys and with a

by said switch

| ing switch shifters actuated thereb{r& a ahift-

~ able support, a series of spring-he

independlently movable-upon said supﬁoﬂ;i

ers |-

means for oper-ﬂ.ti-nF said set of relays in or-
e

15

 and means controlled by said switch shi
for actuating said support to lock any se-
Jected shafter. o g T

20

_cuit, of a set of line branches, transmitter

25

30

- and the like, the combination with & line cir- -
~ cuit, of a set of line
means automatically

35

-
L

37. In transmitters for -_'electric -tél.e_gi"alp‘
and the like, the combination with a line cir-

means automatically acting to successively

commect said branches to Yine to impart a se-

ries of impulses thereto, a set of battery

brancnes, n set of key controlled switches for
initiating the operation of said transmitter |

means and for variably connecting said line
and battery branches to modify the trans-

mitted impulses and means compelling the |

complete operation of said transmitter means

~when the operation thereof is once initiated.

88, In transmitters for electric telegraphs

branches, transmitter
acting to successively

~ eonnect said branches to line to impart a se-
. riées of impulses thereto, a set o battery
~ branches, a series of -finger keys, selecting

40

1'  switches controlled by said -finger keys for

variaily connecting said line and battery

Lranches to modify the imparted impulses,

initinting the operation of sal

45

means controlled by -said .ﬁnger keys for

means and a locking device controlled by
<aid finger keys for compelling the complete

operation of ‘said transmitter means, after

~ the operation thereof is once initiated. -

50
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39. In transmitters for electric telegmphs

and the like, the combination with a line cir-
cuit, of a set of line branches, transmitter
means automatically acting to successively
cormect said branches to line to impart a se-
ries of impulses thereto, a set of battery
branches, a series of finger keys, selecting
switches controlled by said.finger keys for
variably connecting said line-and battery
branches to modify the imparted impulses,

means controlled by said finger keys for

initiating the operation of said transmitter
means, a lock for holding said selecting
cwitches in shifted position and means con-

trolled by the complete operation of said

transmitter means for releasing said lock.
40. Tn transmitters for electric telegraphs
and the like, the combination with a line eir-

Jatches |

and the like, the combination with a series of | -euit, of
finger-keys and with a set of correspondin
, a set o

latches. for lecking any selected: shifter, a_
_shifting support whereon said latches are

- aatd finger

L
E

transmitter |

©

a set -of line branches, transmitter
moans for successively connecting said
Yranches to line to fransmit a series of 1m-
pulses thiéteto, a set of battery branches, a se-
ries -of ﬁqfr keys, switches controlled by

keys for variably connecting sa.d
Jine and battery branches and for mmtiating
the operation of sai¢dl transmitter means, a

| tocking devige for holding the selected

switches in operative position and for pre-
veniting ‘the operation of any other of said

series of correspond- | switches -and means controlied by the com-

plete gperation of said transmitter means for

teleasing sald lock.

41, A transmitter for electric telegraphs
and ‘the like, comprising a set of relays,

der, means controlled by said set of relays
for imparting a succession of impulses to the

1ine at-each operation of the set, a series of

controlling keys for initiating the operation

of said set of relays and for modifyine +h-
imparted impulses and means for compelling
the complete operation of said set of relays

when the operation thereof is once imtiated.
42. A transmitter for electric telegraphs

and the like, comprising a set of relays,

means for qperatinﬁ said set of relays in or-
der, means controlled by said set of relays
for imparting a succession of impulses to the
line at ench operation of the set, a set of key

contrdlled devices for inifiating the opera-

tion of said set of relays and for modilying

| the imparted impulses and means for hold-

ing the said key controlled devices aganst
movement during the coperation of said set
of relays. -

43. A transmitter Tor electric. telegraphs
and ‘the like, comprising 'a set of relays,
means :for operating said set of relays in or-
der, ‘means mntmlﬁad by said set of relays
for imparting a succession of impulses to the
line at pach operation of the sct, a set of key
controlled devices for initiating the opera-
tion of said set of relays and for modifying
the imparted impulses, means for holding

snidd ]{ey controlled devices in operative po-

sition and means controlled by {he complete
operation of said set of relays for restoring
said key controlled devices to normal. |

44. A transmitter for electric 1clegraphs
and the like, comprising a sct of relays,
means for operating said set of relays n
order, means controlled by said set ofrela;-s
for imparting a succession of impulses to
the line at each operation of the set, u set
of key coptrolled devices for initinting the
operation of said set of relays and for modi-
fying the imparted impulses, a key con-

| trolled lock for holding said key controlled
~devices against movement during the opera-

tion of said set of relays and means con-

70
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trolled by the complete operation of said set

of relays for releasing said lock.
45, A transmitter for electric telegraphs
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and the like, comprising a set*of relays, the
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circuit of each relay being controlled by one

of the preceding relays of the set, whereby

the set of relays will operate in order when
the first relay is operated, means controlled
by said set of relays for imparting s suc-
cession of impulses to the line, a set of finger
keys, devices variably controlled by said

finger keys for effecting the operation of the |
first relay of the set and for variably modi-

fying the imparted impulses and means con-
trolled by the complete operation ¢i said set
of relays for restoring said key controlled
devices and the circuits of said relays to
normal. o
46. A transmitter for electric telegraphs
and the like, comprising a set of relays, the
%eing controlled by
one of the preceding relays of the set, where-
by the set of relays will operate in order
when the first relay is operated; means con-
trolled by said set of relays for imparting
a succession of impulses to the line, a set
of finger keys; devices variably controlled

bv said finger keys for effecting the opera-

tion of the first relay of the set and for
variably modifying the imparted 1mpulses,
means for holding said. key controlled de-
vices against movement during the opera-
tion of said set of relays and means con-
the complete operation of said
set of relays for regtoring said dévices to
normal. fo |

47. A tra nsmitteftz for electric telegraphs
and the like, comprising a set of relays, the
circuit of each relay being control ed by
one of the preceding I'EI&YS of the set, where-
by the set of relays will operate in order

when thé first relay is operated, means con- |

trolled by said set of relays for imparting
a succession of impulses to the line, a set
of finger keys, devices variably controlled by

said finger keys for effecting the operation

L |
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of the-first relay of the set and for variably
modifying the imparted 1mpulses, a lock con-
trolled by said finger keys for holding said
devices against movement and means con-
trolled by the operation of said set of relays
for releasing said lock.

48. A transmitter for electric telegraphs,
comprising a set of relays, the circuit of
cach relay being controlled by one of the
preceding relays of the set, whereby said
relays will operate in order when the hrst
relay is operated, a set of switches con-

| trolled by said relays for imparting a suc-

| cession of impulses to the line, a set of

| finger keys, a switch nlpemted by all of said
I

finger keys for controlling the operation of
the first relay of said set, selecting switches
variably operated by said finger keys for
modifying the imparted impulses and means
for preventing the movement of said key

operated switches until the operation of said

set of relays i1s completed. ,
49. A transmitter for electric telegraphs,
comprising a set of relays, the circuit of
cach relay being controlled by one of the
preceding relays of the set, whereby said

relays will operate in order when the first

relay is operated, a set of switches con-
trolled by said I‘ei&ys for imparting a sue-
cession of impulses to the line, a set of finger
keys, a switch operated by all of said finger
keys for controlling the operation of the first
relay of said set, sclecting switches variably
operated by said finger keys for modifying
the imparted 1mpulses, locking means con-
trolled by ‘said finger keys for preventing

' the movement of said switches and means

controlled by the complete operation of said
valays for releasing said lock. -
| CHARLLES L. KRUM. .
- WitnesSes: | |
ALnerTA ADAMICK,
IianntaNn PRENTICE.
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