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UNITED STATES

PATENT OFFICE.

CHARLES R. UNDERHILL, OF PROVIDENCE, RHODE ISLAND, ASSIGNOR TO UNDERHILL
TELEGRAPH TRANSLATOR COMPANY, OF JERSEY CITY, NEW JERSEY, A CORPORA-

TIO OF NEW JERSEY..

1,108,529. )

To all whom it may concern:

Be it known that I, Crarues R. UNDER-
i, o citizen of the United States, and a
resident of Providence, in the county of
Providence and State of Rhode Island, have
invented certain new and useful Xmprove-

‘ments in Telegraph Systems, of which the’

following is a specification.

This invention relates to a telegraph sys-
tem, and particularly to a wireless telegraph
gystem. Its main object is to provide an
improved means for transmitting signals of
o signal-code system and comverting them
into - corresponding characters of another
system, and particularly to transmit signal-
code characters through w natural medium
and convert them into charaii s of another
system, such as letters, figures, etc., of a
language. = Fle

My present invention is in the nature of
an improvement upon that shown, described
and claimed in the patent granted to me
August 2, 1904, No. 766,474, for a receiving
telegraph instrument capable of translating
the chavacters of a telegraph code into let-
ters, figures, and words by the analysis of
the signal ¢ mponents of the code characters
sent and the translation of these into repre-
sentative movements or functions capable of
forming a plurality of different combina-
tions each corresponding to a different letter,
figure or other language character.

This invention is also in the nature of an
improvement upon that shown, descrived
and- claimed in the application filed by me
Aungust 4, 1904, Ser. No. 219,541, for im-
provements in the art of and apparatus for
electrical signaling, in which there is dis-
closed a method of transmitting electrically
the signals of a telegraph code and convert-
ing elements of the signals sent into modified
signal elements at the Teceiving station, the
particular object of such invention being to

. permit the transmission through a natural

wedium of interrupted electrical disturb-
ances or vibrations in the form of signals
and: the translation of such interrupted sig-
nals into confinuous signals-—such as con-
tinuous dots and dashes—at the receiving
point. The invention set forth in said appli-
sation does not, however, provide specifically
for the transmission of signals of a signal-

code svstem through a natural medium and

Specification of Letters Patent.
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Ayplipation filed August-25, 1804. Serial No. 222,041,

-the translation of such signals into corre-
sponding characters of another system—
-such for example as the characters of lan-
guage—but only provides specifically for the
translation of such characters into modified
signals of the same system, that is, into
modified electiical signals. ’

As to the principal feature thereof, this

invention is an improvement upon both of
those set forth in said prior patent and ap-
plication, in that it extends and combines
the principle of translation of signals into
letters and words set forth in said patent,
and the principle of translating interrupted
vibrations or wireless signals into continu-
ous electrical signals suitable for transmis-
sion “on telegraph line wires, and permits
the application of these combined principles
to the purposes of wireless telegraphy and
the utilization of these two principles. of
translation for the purpose of first convert-
ing the interrupted disturbances or vibra-
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tions constituting wireless signals into modi-

fied or continuous signals capable of operat-
ing instruments in ordinary itelegraphic
line-wire eircuits, and then converting such
modified or comtinuous signals into corre-
sponding letters, figures, etc. By combining
these principles I am enabled by mesns of
a system such as is disclosed herein, and par-
ticularly by the use of a receiving instru-
ment of the type illustrated, to transmit
wireless messages by means of wireless
transmitting apparatus of well-known types
and print such messages either at the main
receiving station-or at any number of sub-
stations near to or remote from the main sta-
tion and connected therewith by the line
wires of ordinary land lines.

The principal means which renders it pos-
sible to convert wireless signals into letters,
fignres. ete., is a receiving instrument sub-
stantially of the type disclosed in my said
prior patent, that is, it is a translating re-
ceiver controlled by combinations of signals
representing the respective code characters
of a telegraphic code and controlling by
analysis and synthesis the selection of de-

vices representing the characters of ordi-

nary language, these devices being selected
by the receiving instrument when the rep-
resentative groups of signals corresponding
to their code characters are received by the

90

100
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instrument. The. operation . of “such’ a re-
ceiving instrument as that set forth in said
patent is dependent upon the analysis of
the telegraphic code characters and the con-
version of the components or signals of
these - code characters into representative
functions or movements, the sum of which
movements for any code character repre-
sents, ‘and ¢ontrols the selection of, a cor-
responding. letter, figure or other language
character. An important feature, however,
which distinguishes my improved receiving

- instrument from-that disclosed in said prior
_patent is that each series of signals con-

15

tained in a code character, beginning with
the first signal of the characi;er, ‘has a char-

_ acteristic movement, these movements being

20

25

of successively increasing’ values for the dif-
ferent series of signals: Because of this
every code character representing a letter,
figure, etc., is instantly convertible into an-
other and different character selected by
adding to the sum of the movements repre-
senting the first code character a movement
representing the additional. signal- element

~of such other code character,

s preferably one.in which the selection of.
each letter, figure or other character of the

30
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The machine used in the present system,
as well as that disclosed in my prior patent,

language into which the telegraphic signals
are to be converted is determined by the
number of signal components in each code
character, by the value of each such.com-
ponent, and by .the position of each com-
ponent with respect to the others of its code
character. In the ordinary telegraphic

“codes, most of the code characters are com-
‘posed of combinations of two electric signals

40

45

50,
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separated by breaks in the circuit, these two
signals being of different values, that is, hav-
ing different time-constants.. In the Morse
code -two other electrical signals are used,
and messages transmitted by the Morse sys-
tem have four different electrical signals
the time-constants of which are of four

different values, each of which signals, in my .
invention, is utilized to control a different

function or movement, each of which fune-
tions or movements is the representative of
its particular electrical signal. These func-
tions or movements have such relative values
that when they are combined each combina-
tion will have a different characteristic or
value from every other and will be repre-

-+ sentative of a different letter, figure or other
* character of the language into.which the
‘code characters are to be translated. Fach

60

of ‘these electrical signal components of the
code characters is preferably represented by
g different: character-selecting . component,
and the character-selecting components will

. usually be arranged in rows or groups, which

65

rows:or.groups correspond in number to. the

maximum number of signal components of

© 1,108,529

any" of *thé ¢ode characters, the maximum
number of signal-components in any charac-
ter of the Morse code being six, whether
such components be dots or dashes or a com-
bination of dots and dashes.” For the pur-

70

pose of choosing character-selecting com- -

ponents - corresponding to the positions. of
the electrical signal components constituting
the different code characters, a selector is
preferably employed which has a traveling
or stép-by-step Mmovement, the subdivisions

'or steps of which movement correspond to

the periods or positions of the different
signals of the code characters. This selec-
tor will be returned to its normal or zero
position -after the reception of each code
character, regardless of the number of sig-

75
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nals constituting such code. character, and .

hence regardless of the number of steps such
selector has advanced. In order that a tele-
graphic message.may be properly translated
into corresponding language characters,
words and sentences, it is important to con-
sider the complementary or non-electrical

.ccmponents of the code-characters—that is,

the breaks.in the circuit between the dashes,
ete.—and to consider the relative values of
these breaks, and inmy system the lengths- or
time-constants of these breaks are employed
to govern the selection of such space or other

-device as it may be necessary to operate in

order properly to separate letters, words and
sentences. I °therefore emplo§ as the pre-
ferred means for translating into language
characters telggraphic messages sent either
through a natural or an artificial medium, a

Jeceiving instrument containing selecting

means having two sets of opposite or ve.
ciprocal functions, one- function -being #he
confrol or selection of one or more devices

85
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governed by one signal element and by the -

time-constants thereof, and the other func-
tion being. the control .or selection of one or
more devices governed -by the comple-

-mentary signal element and by the time-
-constants thereof, evéry function or opera-
'tion necessary to the analysis of a telegraphic

message and to the conversion ‘of it into

“terms of language being governed in sub-
‘stantially the manner disclosed in said priom 115
/patent by some one of these reciprocal and ,

differential controlling or selecting fune--
‘tions of a translating receiver operable by
‘every combination of signals capable of be-

ing telegraphically transmitted to represent

- 8. message. _
" :Other features of the present invention

relate to improvements in the analytic mech-
anism for separating the ‘various code
characters into their constituent elements;

110,

120
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to synthetic mechanism for choosing charac- -

ter-selecting components corresponding to
such constitnent elemenis or components of
the code characters received, and for combin-
ing such character-selecting ‘components to

130
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deterniine the selectiow of a letter, figure or
other. language character corresponding to
the code character veceived; to means for
controlling various electric cireuits and elec-
trically controlled elements of the receiving
instrument ; -and to certain. other combina-
tions of devices—all of which will be here-
inafter described and claimed and are illus-
trated in. the accompanyihg drawings, in
which—

Figure 1 is a plan of an improved receiv-
ing telegraph instrument embodying means
for effecting two translations of the trans-
mitted signals, first into modified signals of
a similar, character, and second into char-
acters of another system. Fig. 2 is an en-
larged plan, partly in section, of the syn-
thetic mechanism of such receiving instru-
ment. Fig. 3is an end elevation of said syn-
thetic mechanism, looking from the left in
Fig. 2. Fig. 4 is a transverse section of the
same, the section being taken in the line
A—A, Fig. 2, looking in the direction of the
arrow. Fig. 5 is a transverse secti¢on of the
same, the section being taken in the line
B—DB, Fig. 2, looking in the same direction.
Fig. 6 is a transverse section of the same, the
section being taken in the line C—C, Fig. 2,
through the printing mechanism and look-
ing in the same direction. Fig.71is an under-

- side view of the selecting means controlling

35
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the selection of characters represented by the
longest electrical signal elements in the
Morse code. Fig. 8 is a sectional detail of
certain- parts which will hereafter be de-
seribed, the section being taken in the line
D—D, Fig. 2, looking in the direction of the
arrow. Fig. 9 is a detail, partly in section,
of a portion of the printing mechanism and
the parts associated therewith, the upper

portion of the synthetic mechanism being re- -

moved for clearness. TFig. 10 is a detail
ilustrating in longitudinal section and ele-
vation various elements of the synthetic
mechanism and the devices for controlling

the movements thereof, the section being.

taken in the line E—E, Fig, 2, looking in
the divection of the arrow. Tig. 11 is a de-
tail of a portion of the escapement mecha-
nism for imparting a step-by-step movement
to the main selector, one movement for each
impulse of a code character. Fig. 12 is an
enlarged plan of the analytic mechanism.
Fig. 18 is an elevation of the same, looking
from the left in Fig. 12.

the underside in Fig. 12. Fig. 15 is a detail
illustrating the contacts representing the
time-constants of complementary signal cle-
ments or components of different lengths.
TFig. 16 is a diagrammatic view illustrating
the positions of the character-selecting com-
ponents of the synthetic mechanism and the
combinations corresponding to letters, fig-
ures and other language characters. Fig. 17

Fig. 14 is a sec-.
tional elevation of the same, looking from.

&

is a diagrammatic view of a wireless tele-
graph system embodying the various ele-
ments of my present invention.

Similar characters designate like parts in
all the figures of the drawings.

Considering first my improved wireless
telegraph ‘system as a whole and referring.
particularly to Fig. 17, any suitable means'
may be employed at the sending station for
transmitting through a natural medium elec-
trical impulses, vibrations or disturbances,
and any suitable means responsive to such’
signals may be employed at the receiving
station. In thisfigure 1 and 2 represent the
usual antennee or correspomding elements at
the transmitting and receiving stations re-

70

%

80

spectively. At the transmitting station there .

will be provided suitable means for produc-
ing and-transmitting in the form of signals
artificially formed electrical impulses, vibra-
tions or disturbances, the devices shown be-
ing a transmitting key 3 connected in circuit
with a source of energy or battery 4 and
with an induction-coil 5 having the usual
vibratory circuit-maker-and-breaker 6, =
condenser ¥ and thie usual spark-gap 8 be-
tween a pair of spheres. At the receiving
statien there is employed a device responsive
to electrical impulses, vibrations or disturb-
ances transmitted through a natural medium,
the devite shown herein being the usual co-
herer 9 connected with the antenna 2 and
with ground and controlling a local. circuit
including a source of energy, usually a sin-
gle cell 10, said circuit also having therein

.a relay magnet 11 which governs one or more

other local circuits by means of which the
receiving apparatus proper is operated.
The relay magnet 11 operates .a switch 12
governing an electric circuit containing a
source of energy or battery 13, this circuit
including in' the present case a controlling
device suc¢h as the relay magnet 14. This
relay magnet in turn governs the operation
of a circuit-controller or switch 15, which in
the present construction is adapted to con-
trol a pair of contacts, such as 16 and 17, and
thus contrel the circuits of a pair of con-
trofling devices, one of which is a decohering
device, such as the tapper 18, and the other
of which is a relay magnet 19 for controlling
the operation of suitable means foi trans-
lating electrical signals of one character into
modified electrical signals, this modification
being - preferably effected, as before indi-
cated, by converting interrupted electrical
vibrations representing dots or dashes of a
telegraphic code into continuous signals,
that is, continuous dots and dashes. Tt will
be noticed that the decohering device 18 and
the relay magnet 19 for controlling the first
translating means ave in this construection
connected in parallel branches of the same
cireuit, which circuit contains a suitable
source of energy or battery 20. The ar-

85

95
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rangement of the branches of this circuit is
similar to that shown.in my prior applica-
tion before referred to.except as to the clos-

ing of the breaks  for the two parallel

branches of the circuit. In all of the circuits

thus far described and in all the elements |

contained therein up to and including the

relay magnet 19, the signals are of the same |

general character, that ic to say, they are
formed by impulses of varied electrical char-

~ acter, the variation being introduced by the

vibratory interruptions separating successive
electrical vibrations.

In wireless telegraph systems as hereto-
fore operated the sigmals sent are made up
of interrupted electrical vibrations, and

. these signals are received and recorded sub-

20

26

stantially without change, vibratory breaks
in the signals transmitted being reproduced
at the receiving point both electrically and
in the movements of the mechanically-oper-
ated parts of the receiver. In the present
system, however, I make use of means at
the receiving station for so modifying the
signal elements of the signals received as

" to-convert the transmitted signals into sig-

30
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nals of different character, this conversion
being effected, when the signals sent are
made up of electrical vibrations, by elimi-
nating from the veceiving apparatus all the
operations ordinarily resulting from vibra-
tory. interruptions in thé transmitted sig-
nals. This’ modification or elimination -of

certain signal elements constitutes the first | s
. and -converting them into, and recording
: them as, letters, figures and other characters

translation of the signals transmitted and
may be effected-in various ways, but I pre-
fer to employ at the receiving station means
‘for closing a loéal circuit each time that an

electrical vibration is received, that is, each |

time that the receiving apparatus responds

to a transmitted electrical vibration, and. to.
maintain such local circuit closed during the, |

time interval represented by the vibratory
interruption which follows an electrical vi-
bration. By -controlling a local circuit at
the receiving point in this manner all vi-

bratory interruptions of the circuit may be.

eliminated from the signals received, and
by selection all interruptions-in the trans-
mitted signals of longer duration than the
vibratory interruptions may be reproduced
in the local circuit. Thus, for example, if
characters of the Morse or other telegraphic
code are being transmitted, the: dots, dashes,
ete.; of such code will usually be broken up,
and each dash- (and sometimes each dot)
will consist of a series of smaller dashes or
dots separated by breaks, these smaller
dashes or dots representing the electrical
vibrations transmitted and the breaks rep-
resenting the vibratory interruptions. Such
a series of vibrations and vibratory inter-
ruptions constituting a dash will have a de-
termined time-constant, just as in telegraph-

ing with wires the dots and dashes have

4,108,529

determined time-constants which differ from
-each other or from one another; and in wire-

less telegraphy the time-constant of each dot

or dash element of a signal, and the time- .

constant of each break following a dot or

70

a dash will be substantially the same as in -
telegraphing over line wires. By providing -

suitable means for holding a local circuit

closed during the time interval represented

"by a vibratory interruption of an electrical

impulse and for causing such local circuit

to be opened when the interruption is of

longer duration, each series of electrical vi-
brations and vibratory interruptions repre-
senting a dash (or a dot) may be reproduced
in the local circuit as a continuous electri-
cal impulse having a time-constant equal

75

80

or corresponding to the sum of the time-

constants of the series of electrical vibra-
tions and vibratory interruptions transmit-
ted. ' '

The means for converting or translating’

each series of electrical vibrations and vi-
bratory interruptions transmitted from one

point to a distant point into a corresponding

856

90

signal of a different electrical character is

the principal element which hasmade it pos-
sible to apply the translating principle dis-
closed in my aforesaid patent to wireless
telegraphy, and is therefore thé principal
element which has made it possible for me
to produce a wireless telegraph system ca-

- pable of transmitting rapidly-interrupted

electrical vibrations in the form of signals

of language. The devices shown herein rep-

' resent but one of the various means that

may be employed for automatically con-

: verting or translating -electrical signals of

i

ione character into corresponding electrical

signals of a different character, but such de-

i vices are a simple means for accomplishing
i this result and are capable of effecting such
i translation 'in the most desirable manner

;now known to applicant.

The devices

‘shown comprise a switch which is electri-

cally operated in one’ direction by the elec-
trical impulse. received and is operated in
another direction and at a different rate of
speed by independent means.

element of a relay, the armature of the relay
being secured to the switch and being at-
tracted each time that the coils of the relay
magnet are energized by an electrical vibra-
tion. The return movement of this switch
is in this case relatively slow and regular,
the means for imparting a return stroke to
the switch being efféctive for this purpose

only on the interruption of an electrical

signal. I.prefer to impart a return stroke
to the switch by coupling it intermittently

to a continuously movable driver, such as a-

continuously-rotative driver, movable at a

100

105
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The switch -
shown constitutes in this construction one.

120
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substantially constant speed, the switch and

the driver being coupled in such a manner
that the pull of the magnet will be effective
to release the switch instantly from the
driver when the magnet is energized, and the
rotary driver being so combined with the
switch as to begin to operate the latter im-
mediately on the dednergization of the mag-
net. This will be better understood by re-
ferring to Figs. 1 and 17, in which 21 rep-
resents the armature of the relay magnet 19,
which magnet, as before stated, governs the
operation of the first translating mechanism,
This armature is secured in this case to one
arm of an angle-lever 22 pivoted about the
axis 23 of a rotary driver 24, which in this
case iz a worm-gear forming the terminal
member of a train of worm gearing driven
from & common driver 25, which will be ro-
tated in one direction at a substantially con-
stant speed Dby any suitable means, this
driver being preferably the armature-shaft
of a small electric motor 26, the direction of
rotation of such armatuve shaft being indi-
cated in Fig. 1 by an arrow. The initial
member of the tran of worm gearing oper-
erated by this main driver 25 is a worm 27
and the intermediate clements are a worm
gear 28 in mesh with the worm 27, and the
sworm 29 in mesh with the worm gear 24.
The object of this gearing is to reduce the
speed of the hain driver 25 to a very slow

. rotary movement of the worm gear 24 with

which ,the angle-lever 22 directly coacts.

he angle-arm or lever 22 constitutes one
element of a switch the main member of
which is a spring-arm 30, preferably insu-
lIated from the lever 22 and coacting with a
contact 31 constituting a terminal of a cireuit
controlled by the switch-arm 30. In this
case the switeh is adapted to be coupled to
the worm-gear 24 by a frictional connection.

Between this arm 22 and the worm gear 24
ta)

a frictional connection (not shown in de-
tail) may be interposed for the purpose of

. coupling these parts together, or any other

50

60
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suitable means mayv be employed for effect-

ing this result. The parts shown ave the
same as those illustrated in my prior apphi-
eation hereinbefore mentioned.
tional connection sheuld always be so ad-
justed as to permit the arm 22 to slip when
the armature 91 is attracted by the relay
magnet 19 and also when the long arm of the

_angle-lever 22 comes In contact with the

stop 32. The worm gear 24 travels slowly
in the direction indicated by the arrow in
Fig. 17 und henee begins to veturn the arma-
ture 21, the lever 22 and the switch-arm 30
to their normal positions shown in said view
as soon as the relay magnet 19 is deéner-
oized. This slow and regular return move-
ment of these partz will be variable in ex-
tent, and the length of the movement will
depend upon the length of the time-constant

This frie-.
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of the interruption of the signals received.
If the break in the circuit is the vibrato
interruption which separates successive ebéc-
trical vibrations the parts 21, 22°and 80 will
have only a partial stroke, and the switeh-
arm 80 will remain in engagement with the
contact 31. If, however, the interruptioh
is of longer duration, as for example, the in-
terruption following a dot or a dash of the
Morse or other telegraphic code, the pirts
21, 22 and 30 will mové a greater distande
corresponding to the greater length of the
time-constant of such break as conipared
with the time-constant of the vibratory im-
terruption. - Usually on the reception of =
break following a dot or a dash the worm
gear 24 will carry the parts 21, 22 and 30
with it until the long arm of the lever 22 is
in contact with the stop 82, by which time
the contact-arm 30 will have oved away
from the contact 381 and will have broken
the local cireuit. ,

The circuit or circuits conbrolled by fhe
switch-arm 80 differ from the circuits be-
fore described for coutrolling said switeh-
arm in that they transmit electrical signals

7o
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corresponding to but of different churdicter -

from those traversing the circuits which in-
clude the sources of energy 4, 10, 13 and
20.
arm 80 and the contact 31 is in this case
a simple one, including only a2 source &f
energy 83 and a suitable controiling device,
such as the reliy magnet 34. Tlis ciresit
governs the operation of devices for prop-
erly receiving an incoming message, all of
these devices preferably being einbodied ih
and forming part of the recéiving instrit-
ment proper which constitutes the second
translating mechanism and is capable of
cohverting the’ modified or continuous elec-
trical signals into letters, figures and other
characters of languade substantially in the
nianner hereinbefore described and stubstan-
tially as disclosed in my prior patent afore-
‘enid.  This second translating mechanism
is preferdbly a recording translator. capable
of printing on a record mediiim the charac-
ters of ldngiage iitto which the signdls dre
converted, and every movement thereof is
controlled i this construction by the relay
mignet 34, said relay governing thé opera-
tion of 4 circuit-controlling device, of any
snitable type, for making anid bredking the
cirenit of the second translating mechanism .
to represent ‘continuous signal elements of
the code characters of a telegraphic code.
This cirenit-controller may be.of any suit-
able type, and it is illustrated herein ds the
armature lever 35 of 4 sounder 36, this de-
vice having been used by e, in my early
experiments, for this work, as a matter of
convenience. This armature lever, when

the relay magnet 34 is energized, closes the
madin break in the cireuit of the second trans-

The ciréuit controlled by the switch- 33
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lating mechanism; this break being between’
the. contacts 87. - ‘Whenever this. break is

" closed the second translating mechanism will
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be brought. into action and will choose a
charaéter-selecting component corresponding

.in léngth and position to the electrical sig-

nal received and also corresponding to the
time-constant of such signal; and whenever-
the circuit between the contacts 37 is broken
after being thus made the second translat-.
ing instrument will also be operated to select
‘a function or.movement corrésponding to a
break in the circuit and to the time-constant
of such break.. . g

. Referring now particularly to Fig. 1 and.
do Pigs. 12 to 16 inclusive, it will be seen.
that 1n the first of these views all- of the.
parts. of the first and second translating;
mechanisms are as a matter of convenience;
mounted on a common base 38 and consti-
tute -in. this embodiment of the invention|
a single receiving apparatus or instrument.;
The. main sub-mechanisms mounted on the,
base-plate 38 are the first translating mech-
anism, the details of construction of which:
liave been hereinbefore described and which.
is designated generally by 39; the sounder
36 just referred to; the motor 26 which will:

preferably control both the first translating.

mechanism and the .analytic portion of the:

-second ‘translating mechanism; the analytic,

mechanism which constitutes one of the two’

main elements of the second translating|

mechanism and is designated generally by

40; the synthetic mechanism which consti-}

tutes-the second main element of the second,
translating . mechanism and is designated,

. generally by 41, and certain other devices:

'such as switches, fuse-blocks and resistances;
contained in various portions of the local;
circuits of the receiving instrument. Each!
of these main elements is here shown as an;

..independent sub-mechanism or device, alli

of the larger elements being mounted on!
their own sub-bases and secured to the main:
base 38. _ : ‘

The first element of the second translat-.
ing mechanism ta.bg operated by the con-’
tinuous signals converted by the first trans-
lating mechanism 39 is the analytic mecha-
nism 40, the details of which are shown
most clearly in Figs. 12 to 15 inclusive.
This analytic mechanism is similar in fune-
tion to that shown in my aforesaid patent,
but. the construction is different and the
analysis' of the incoming signals is per-
formed-more perfectly. Two selectors are
employed, one of which is controlled by one
of the signal components or elements and
the other:of which is controlled by the com-

-plementary signal component or element,

one of said selectors being operated in this
case each time that a make of the circunit is

_veceived by the analytic mechanism, and

65

the other selector being eperated each time

1,108,520

the circuit is broken after the reception of

such impulse. These two selectors operate
reciprocally and each one has a variable
movement the length of which is dependent
upon the time-constant of the make or break
of the circuit by which it is brought into.
action. For the purpose of operating each
of these selectors a distance corresponding
to the time-constant of its controlling signal
element I prefer to employ, as in my afore:

said patent, a driver moving at a substan-’

tially constant speed, and suitable means for

connecting each selector and the driver on_

the reception of the signal element con-
trolling . such’ selector. In the machine
shown in_these drawings this driver is a
feed-screw 42. It may be rotated continu-

70

76
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ously at a substantially constant speed in" .

any suitable manner, and in this case is fast
on a shaft 48 journaled in a pair of uprights
in the form og

ing driven from the armature-shaft of the
motor 26 by suitable connections, such as
band-wheels 46 and 47 connected by a crossed
kelt 48. This feed-screw 42 is of sufficient

length to operate the selectors distances cor-

responding to the time-constants of their
signal components of greatest lemgths and
preferably has a plurality of coarse screw-
threads with any one of: which a selector
may engage when brought inte actien. By

means of this feed-screw a relatively rapid.

plates 44 and 45, the shaft be-:

85
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95

rotation of the driving means imparted to- -

the feed-screw as a rotary movement is con-
verted into a relatively slow feed movement
by the screw-threads. The selectors which

T employ in this machine are preferably re--
ciprocatory in straight lines and slide back-

and forth on guides parallel with theaxis of

‘rotation of the feed-screw 42. These guides

ars shown at 49 and 50 as rods rectangular
in cross section but pivoted at their ends so
as to be capable of oscillation. ' In order to
permit freedom of moverment of these guides
I prefer to support them on needle-bearings,
needle-pointed screws 51 and 52 being shown
for this purpose, these screws being passed

100

108

116

through uprights 44 and 45. On the rectan- .

gular or squared portions of the guides 49
and 50 are mounted the selectors, which’ are

designated generally by 53 iand 54. The.

first of these is brought into engagement
f] =Rt =) hul

415

with the feed-screw 492 each time that an

electrical impulse is received, and the second

is brought into engagement with the feed-

screw and the first is shifted out of action
when the complementary signal element, or

break, is received. - In the construction illus-’

trated, each of these selectors has two
main elements, one of which is.a feed ele-
ment or feed-arm adapted to coact directly
with the threads of the feed-screw 42, and

120

126

the other of which is the selecting element"
proper and is ip the form of a contact-arm -

adapted to.sweep over a series of contacts

130




~ or equivalent elements and select a particu-
lar one corresponding to the signal element
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by which the selecter is brought into action,
The feed elements of the selectors 53 and 54

are designated respectively by 55 and 56 and -

are here shown as fngers having hubs,

formed with squaved openings fitting the
square guides 49 and 50 and adapted to

travel therealong freely but without turning.

thereon. At points adjacent to the feed-
serew 42 thess feed elements or fingers 55
and 56 have threaded portions adapted to
coact with and complementary fo the screw-

thresds of se2id feed-screw. In this case

each feed element has a single screw-thread
adapted to engage in any groove of the feed-

serew, and the two feed elements are shown
as coacting with opposite sides of the feed-

serew. Each feed element carries the other:
main element of the selector, to wit, the se-’

Jecting element proper, this being in the
present construction a spring contact-arm

secared to the feed element. These two con-:

tact-arms are designated respectively by 57

and 58 and are fastened to their respective

feed elements by means of screws. HBach is.
perforated near its upper end and is located

Iaterally by means of a guide-pin carried by
the feed element and passing through such.
perforation. These guide-pins are desig-’
nated 59 and 60. In order that the selectors:

may slide freely on their gnide-rods, each

feedl element is preferably fastened to a-

relatively long sleeve, the hubs of the feed
elements being extended as shown at 61 and

62 to form such sleeves. These two selectors
38 and 54 are oscillated by the squared:

guides 49 and 50 each time that a signal
component influences the receiving instru-
ment, and means are employed for operat-
ing said selectors reciprocally so that when
one is in engagement with the feed-screw
the other will-always be out of engagement.

These movements of the selectors are pref-

erably controlled by an eclectromagrnet, such
as 63, which constitutes the main analytie

magnet and is operated by -every electrical:
signal element which Induences the second.

translating mechanism. HFach time that this

magnet is energized and attracts its arma-

ture, which is designated by 64, it operates
both of the selectors reciprecally in the man-

ner just described, that is to say, it throws’

one of them into engagement with the feed-
screw and the other out of engagement, the
feed element 55 being engaged with the

threads of the feed-gerew 42 when the mag-

net is energized and the feed element 56

being engaged with such feed-screw when

the magnet is deénergized. The armature
84 is secured in this construction to a lever

'65 pivoted near its center, this:lever being

formed by two arms 66 and 67 secured to a’
short shaft 68 journaled at one end in the:
upright 44 and at the othér end in a bracket:

69 secured to the upright 45. The arm 67
of this lever is forked and so shaped as to
{form an actuator for a pair of rock-arms 70
and 71 extending from and secured to the
gtide-rods 49 and 50. These rock-arms con-
stitute the means for transmitting movement
to the guide-rods 49 and 50 for oscillating
the gelectors into and out of engagement

rock-arm also has a pin projecting laterally
therefrom, these pins being shown at 72 and
78." Said pins coact with a pair of spring-
arms 74 and 75 fastened to one side of the
forked arm 67 of the lever 65. The ends
of the forked portions of the arm 67 are so
shaped as to bear on the upper and lower
sides respectively of the rock-arms 70 and
71, the parts being so organized that the

into engagement with the feed-screw, while
the rigid portions of the rock-arm 67 will
disengage their respective selectors at the
proper times. The lever 65 is retracted in
the usual manner on the deénergization of
the magnet 63, a spring 76 being shown for
this purpose. -Accuracy of adjustment of
the relative positions of the lower ends of
the contact-arms 57-and 58 and the contacts

provision should be made for obtaining a
fine adjustment of such relative positions.

the sleeves 61 and 62 on the guide-rods
and 50. This adjustment is obtained by pro-
viding adjustable stops for determining the

that is, the positions they occupy when not
in action. In this construction the hubs to

and by. means of which they are keyed to
the guide-rods are relatively long and are
serew-threaded, these hubs being designated
by 77 and 78. On. these threaged portions
of the,hubs are mounted adjustable stop-
nuts, such- as 79 and 80, the innev ends of
which constitute stop-walls for locating the
-«leeves 61 and 62 in their normal positions.
By turning said stop-nuts 79 and 80 a fine
adjustment of the positions of the contact
ends of the arms 57 and 58 relative to the
contacts over which they sweep may be ef--
fected. The direction of feed of either feed

feed-screw 42 is from the left to the right as
seen in Fig. 13. The return movements of
these feod elements when released from the
feed-screws may be effected quickly by
means of springs, such as 81 and ‘82, each of
which is secured at its opposite ends to a
fixed point and to the loug sleeve of its se-
lector. The contacts with which the select-
ing arms 57 and 58 coact are here shown as
supported by a bracket 83 fastened to the
base of the analytic mechanism below the
feed-screw. This bracket supports in this

with the feed-screw alternately. Fach-

springs will force their respective selectors.

over which they sweep is éssential, and some"

normal positions of the slteéves 61 and 62,.

which the rock-arms 70 and 71 are attached -

element 55 or 56 when in contact with -the:
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construction two parallel rows of contacts,
" in position to be engaged the one by the con-:
- tact-arm 57 and the other by the contact-
arm 58. The contacts which correspond. to’

and represent the makes of the circuit are

mounted on the shank of a screw 84 fasteried .
to the upright portion of the bracket 83, and.

the contacts: which represent . the comple-

- mentary elerments or breaks of the circuit are

10

‘15

20

- the shanks of the screws 84 and 85 and
are  sepurated by insulating washers, -the

30

y mounted on the shank of a similar screw:85
secured to the bracket 83 in the same man-

ner. On the shanks of thesé screws are

placed two rows of contacts separated by.
insulation and spaced at proper- distances:
.apart to. represent the different time-:
constants of the different complementary,;
compo-,
nents or elements of the signals which-

or electrical and non-electrical,
influence the main analytic mechanism 63.

These contacts are in this case in the
form of washers which are slipped on

metallic-washers and the insulating washers

5 being fmnly held together between the heads

of thie screws and the bracket by said:screws
themselves. - In this ease the serew -84 has
three metal wushers, which. are’ designated

respectively by 86, 87 and 88.. These con-.

tacts represent respectively the ordinary

.dash, the longer dash-which represents the

" Jetter “L” in the Morse code, and: the longest

40

dash representirig. the cipher “0” in said

code, no contact being necessary to represent
the shortest electrical signal or dot. These
three contacts aré so placed as to be selected
respectively only when the selpcting arm 57
has a feed movement corresponding to the
time-constant of the electrical signal ele-
ment represented by the particular. contact
to be brought into aetion. In a similar

.. manner, the shank of the screw 85 carries

three insulated contacts 89, 90 and 91, rep-

resenting three different signal elements or

components complementary to those repre-
sented by the contacts 86, 87 and 88, and also
of different lengths. These contacté repre-
sent respectively in this system the extra
brealt which-occurs within some code char-

‘acters, the breéak which occurs at the end of,

a letter, and the break at the end of a word.
The second contact 90 also represents and

_controls the printing function. All of these
contacts; are connected by suitable conduc-

tors with various elements of the synthetic

_mechanism, which will now be described. -

The synthétic mechanism constituting the

“second main element of the second trans-

GO
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lating. mechanism. is shown in detail in
Figs. 2 to 11 inclusive.  Referring to these.
figures and to Fig. 1, 92 is a rotary member
or shaft which is continuously driven, pref-
erably from the armature-shaft 25, by suit-
able connections, such as a pair of pulleys
93 and 94 connected“by a crossed belt 95..

1,108,529

' The shaft 92 is ]'ournéled in bearings, such
as 96, 97 and 98, and extends substantially

from end to end of the synthetic mecha-

nism  and -carries or codperates with: the .

main elements- for. choosing - character-se-
lectin,
signals received by the magnet-63. The

pulley. 94 is loosely mounted on: ‘the shaft

92 and has secured thereto at thé hub por-

tion thereof a block 99 to which are fas-

tened in such a manner as to rotate at oppo-

arms 100 carrying at the outer sides of their
free ends: friction” members, such-as felt
blocks 101, 'Fhesa friction members engage

the inner side of the band of a friction drum
°102, which is loosely mounted on the shaft
92 and may be separated from the block 99-

by a washer or.sleeve 103; ~ Within. this
druin is a flat-coiled spring,  (not shown)
similar to.-that.shown at the top of Fig.
2 for driving the .escapement shaft, which
will -be hereinafter described; one .end. of
the spring within the drum 102 being fas-
tened to the drum and'the other end to the
shaft 92. This construction ‘permifs” the
shaft 92 to. be turned by the power stored
up in-the spring whenever the shaft 92 is

released while the spring is under tension,
and the frictional connection between the ¢

pulley 94.and the shaft 92 permitd said

70

components corresponding to the -

75

site sides of the shaft 92 a pair of spring-. ..
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shaft to be stopped instantly and also pre- .

-vents excessive tensioning of the spring.

The tension of the spring-arms 100 may be

regulated by means of adjusting-screws

104, Near the center thereof the shaft 99
has secured thereto an arm 105 which at its
free ‘end is shaped to form a. tooth and is
adapted to coact with and be held by a com-
plementary locking member - controlled -by
the main synthétic magnet:“This main syn-
thetic magnet 'is shown at 108 and: is op-

100

erated each time that an impulse is received

by the relay magnet 34, the.circuits both
to " the main analytic and: main- synthetic
magnets 63 and 106 being- closed simul-

locking member which engages the arm 105
is in’ this construction a. ' ratchet. crown-
wheel, . and is. designated ‘by 107.: This
crown-wheekis secured to a sleeve 108 which

‘is. mounted to slide freely on the shaft 92

110

- taneously by the armature-lever:-35.  The

115

but is prevented from rotating by .connee- -

tions to the armature of the main synthetic

magnet 106, The armature of said magnet !
1is designated. by 109 and is secured to-a
shifting-lever' 110 having a long sleeve 111

mounted on & vertical post 112 rising from
the sub-base: 113 of the syntheti¢ mecha-
nism, this base 113 being elevated above the
main base by feet 114, so as to leave a clear.
space between them for certain magnets
and other parts. The shifting lever 110
ig forked at its free end to straddle the hub
of the crown-wheel 107 and is pivoted to
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the hub of said wheel in the well-known
manner. - By means of this pivoted con-
nection the crown-wheel may be shifted
back and forth on the shaft 92 a sufficient
distance to release and redngage the conct-
ing arm 103. This shifting-lever will re-
lease said locking crown-wheel from the
stop-arm 105 each time that the main syn-
thetic magnet 106 is energized. The shift-
ing-lever 110 also has secured thereto a cir-
cuit-controlling arm 115 which engages a con-
tact 116 controlling a locking circuit which
will be hercinafter deseribed. The shaft
99 also carvies a sleeve 117 which is rotata-
ble therewith and is also movable there-
along a distance corresponding to the max-
imum number of periods or Tmpuises in a
code character. Ll est characters of

ine 10117
the Morse eode contain six electrieal signal
components or elements, and the gleeve 117
is in this mochine shifted one step for
each electrical impulse of a code char-
acter. The usual pin-and-slot connection
may be employed, as shown in Fig. 2, for
permitting this step-by-step movement of
the dlesve 117. This sleeve, in the present
construction, carries the prineipal selector
for choosing character-selecting components
corresponding to the electrical gignal com-
ponents of the signals which energize the
main gynthetic magnet 106, This main se-
Tector is here shown as a finger 118 secured
to one end of the gleeve 117. The step-by-
step movement of this selector and its sleeve
is effected by means of connections between
them and the armature of the main syn-
thetic magnet 106, which raguet at each
energization thereof will operate means for
imparting a movement to said sleeve and
selector, theveby shifting said selector to
snceessive positions corresponding to the
successive periods of a code character. The
means shown herein for impavting this
step-by-step movement to said main sclector
is an escapement mechanism controlled by
the shifting-lever 110. The main elements
of this escapement mechanism are a rack-
scgment and a pair of feed-dogs, ene of
which is fixed and the other movable, which
dogs coact with the racl-segment In a man-
ner similar to the corresponding parts of
the feed mechanism of a typewriting ma-
chine. The rack-segment is designated 119
(see Fig. 10) and is secured to the free end
of a shifting-lever 120 similar to that shown
at 110, the lever 120 having a relatively
long hub 121 which is supported on a base
199" (see Fig. 4). The free end of the

shifting-lever 120 is also forked and is pro-
vided with pins which enter a groove in
a collar 123 at that end of the sleeve 117
“opposite the main selector 118, this con-
struction permitting shifting of the sleeve
lengthwise of its axis in a well-known man- |
ner while the selector isrotating. The rack-

e

segment 119 is secured to the extended un-
der side of the forked end of the shifting-
lever 120, and each time that the main syn-
thetic magnet 106 is energized a feed move-
ment of the racl-segment will be indicated.
The means for operating the dogs which

‘coact with the rack-segment 119 ave clearly

shown in Figs. 2, 4 and 10, Here an angle-
lever 124, which also bas a relatively long
sleeve, is mounted on a vertical stad 125,
the short arm of this angle-lever being
bifurcated and embracing a pin 126 fixed
to and depending from the shifting-lever
110. The long arm of said angle-lever has
at its end a fxed feed-dog 127 and carries
a pivoted yielding feed-dog 128, (sce also
Tig. 11) which, when in iis normal position
is in contact with a stop 120 in fixed rela-
tion with the fixed feed-dog 127. The mov-
able feed-dog is rned to its normal posi-
tion in the usual manner, a spring 130 be-
ing shown for this purpose. The feed-dogs
and the raclk-segment are so.organized that
a feed movement is indicated each time the
shifting-lever 110 is attracted on the ener-
gization of the magnet 106, but the move-
ment of the rack-segment; and of the sleeve
117 snd the main selector 118 connected
therewith, wiil not take place until said
magnet is deénergized and the shifting-
laver 110 has moved far enough on its re-
turn stroke to lock the stop-arm 105 and
the crown-wheel together again. Any suit-
able source of power may be employed to
offect this feed movement, a spring 131 con-
nected to the shifting-lever 120 and to a
fixed point being employed for this pur-
pose. The shifting-lever 120 also carries
for movement in unison theréwith a eir-
cuit-controlling arm 1382 which controls a
break in another controlling circnit here-
inafter to be described. At the end of a
serics of feed movements corresponding to
the mumber of periods in the code char-
acter received, the rack-segment 119 should
be restored to its original position, and this
is accomplished in the present construction

by means of a restoring solenoid 133 the

core of which is connected with said shift-
ing-Jever, the connector shown being a screw
134 having a journal portion at its lower
end. The spring 131 1s strong enough to

chift the core 185 of the solenoid 133 each:

time that the rack-segment is moved a step,
but the pull of the solenoid is of course
superior to that of said spring In addi-
tion to governing the circuit-controlling arm
132 and a pair of insulating contacts 136
and 137 in the path of said arm, the shift-
ing-lever 120 also controls a - pair of in-
snlated contacts, such as 138 and 139, the
function of which will be hereinafter de-
scribed.
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" The main gelector 118 cobperates in this .

¢onstruction with'a plurality of character-
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selecting components arranged about the
axis of the shaft 92. These character-select-
ing components are preferably in the form
of pins, most of which are fixed pins, such
as 140, but some of which are shiftable into
and out of the path of movement of the
selector 118. The movable character-select-
ing components or pins are in this case two
i are designated respectively
141 and 142. Both of these normally pro-
ject into the interior of a drum 143, swhich I
prefer to employ as a carrier for all of said
character~selecting componentsor pins. The
pin 141 is an ordinary dash pin representing
se code and is
normally in position to indicate the selec-
tion of a corresponding character-selecting
component; but when retracted permits the
i 118 to pass by it and strike
the pin.142. TIn this manner the pin 141
when withdrawn controls the selection of a
chamcter-selecting component representing
2 dash of greater length than the ordinary
dash of the Morse code and is controlled by
such long dash when the long dash signal is
received. In a similar manper the pin 142
when withdrawn permits the main selector
to pass by it and be stopped against the next
fixed pin in the same row, which represents
the longest dash in the Morse code and is
controlled by the longest signal received by
the instrument. These two pins are prefer-
ably operated by connections, such as 144
and 145, to a pair of angle-levers 146 and
147 secured to spindles 148 and 149 pivoted
in blocks 150 beneath the base 113 of the
synthetic mechanism. These angle-levers
146 and M7 are secured to -the armatures
151 and 152 of a pair of electromagnets 153
and 154 which represent and are governed
respectively by the two different long dashes
or electrical signial components of the Morse
code. The connections to these magiets for
Lnergizing the same will be hereinafter de-
' mode of arranging the fixed
and movable pins carried by th:av;}irum 143
is illustrated in F ig. 16, which wAll also be

are omitted from the other views for the
sake of clearness. These character~selecting
components: or pins just described are all
supported by the drum 143 in such g manner
as to project into the path of the main selec-
tor or finger 118 when they“are in the plane
of rotation of said finger, and all of sqid
pins may in this case be of the same length.
Both the dots"and the ordinary dashes of 5
code system are represented by the ping
carried by the drum 143, and the pins as a
whole are divided into two main groups of
Six rows each, arranged in two overlapping
sets the rows of which are equidistant from
one another, the two main sets of siX rows
each being so combined as to form in the
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clear by referring to Tig. 16. Each of these
rows contains either dot or ordinary dash
pins or both. In order that each of these
two main sets may be brought into proper
operative relation with the main selector 118
without varying the hereinbefore described
step-by-step feed movement of said selector,
I provide means in this construction for
shifting the drum 143 from a normal posi-
tion, in which, in this case, the dot pins are
in their proper positions and the dash pins
are one period out of proper position, to
another position in which the dash pin will
be in proper position and the dot pins or
components will be one step out of proper
position. This. movement is in this case
lengthwise of the axis' of rofation of the
selector 118 and may be effected by means
of a shifting-lever 155 having a pin 156
which works in g groove in a collar 157
forming in this instance part of -the hub
of the drum 143 and constituting with g
sleeve 158 forming a continuation. thereof,
means for permitting said drum to slide
freely on the shaft 92. The shifting move-
ment of the drum 143 for bringing the dash
components thereof into action is toward the
left- in Fig. 2, that is to say, it is in the
direction of feed of the main selector 118,
this movement of the drum serving to bring
the rows of dash components into the posi-
tions normally occupied by the rows of dot
components. This will be clear by referring
to the diagram in Fig. 16. The shifting-
lever 155 has a long hub 159 mouinted on a

vertical stud 160 rising from the basé-113.

of the synthetic mecharism, and is secured
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In this ease to the armature 161 of the elec-

tromagnet 162 which constitutes the means
for selecting the dash components torre-
sponding to dash signals received by the in-
strument., |

In addition to the shift movement just
described the drum 143 preferably has an-
other shift movement tg provide for the
preper translation of code characters which,
as in the Morse system, have extra spaces in
the character. The drum 143 will therefore
have two shift movements from its normal
position, the second shift movement being
preferably in thé opposite direction to that
just described, that is to say, it is in a direc-
tion the reverse _
the muin selector 118, The extent of this
second shift movement is the same as the
first [shift movement, that is to say, it is a
movement of one step. The shifting-lever

of the feed movement of

110

115

120

155 constitutes a convenient means for also

accomplighing this second shift movement,
and in the construction shown said lever is
connected -to a second armature 163 which
constitutes in this case the armature of the
electromagnet 164 which represents the ex-
tra space which cecurs in Morse code char-

aggregate seven rows of pins, as will be ljacters. Each time that such a space is indi-
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cated in a code character received by the
instrument said magnet 164 will be ener-
gized, by means which will be hereinafter
described, to cscillate the shifting-lever 155

5 in the opposite direction to that in which it

is oscillated by the dash magnet 162, there-
by shifting the drum 148 and all of its char-
acter-selecting components back one step.
In these shift 'movements of the drum 143

16 the shiftable pins 141 and 142 controlling
the long dashes representing the “L” and
“(” in the Morse code maintain their rela-
tive positions to the drum and the other pins
and oscillate about their points of connec-

15 tlon with the angle-levers 146 and 147, as
will be clear by referring to Fig. 10. Move-
‘ment, of the drum 143 in a rotary direction
about the axis of the shaft 92 is prevented
~in this construction by a pin 165 carried by
g0 a post 166 rising. from the base 113 and by
a forked member 167 secured to said drum
and embracing the pin- 165, this pin being
long enough to permit the drum to assume
‘any of its three positions lengthwise of the
25 shaft 92. The two shift positions of the
. lever 155 may be accurately determined by
means of adjusting-screws, such as 168 and
169. ‘This lever in_ its normal position is

- clear of sald adjusting-screws and of the
90 ‘poles of the two magnets 162 and 164, as
"~ will be seen by referring to Fig. 2, and in
this case is held in said normal position by
means of a spring 170 connecting a pair of
short levers, the free ends of which are in

95 engagement with a depending arm 171 se-
cured to the free end of the lever 155 The
two short levers connected by the spring 170
-are designated 172 and 173 and are pivoted
‘on a plate 174 secured to the upper end cof
40 o pair of posts 175 rising from the base 113.
The normal positions of-these two levers 172
‘and 178 are indicated in Fig. 2, they being

- at such time in contact with stops, such as
‘the pins 176 and 177 fastened to the plate
45 174. The spring 170 is of sufficient strength
‘to hold all three of the levers 155, 172 and
173 in their-normal positions “and return
them thereto when not operated on’by other
élements. The arm 171 depending from the

50 free end of the lever 155 carries at its lower
"~ end a pair of by-pass pawls 178 and 179
(see particularly Fig. 8) these pawls being

pivoted in this case on a plate 180 tonstifut-

"ing an extension of the arm 171. A spring

55 181 serves-to force the upper ends of these

~ pawls normally outward beneath the under
sides of a phir of levers 182 and 183 (see
Figs. 5 and 8). Whenever the dash magnet
162 is operated the arm 171 is forced to the

‘80 right in Fig, 8 and the pawl 179 moves

away from its lever 183 at such time and
the end of the lever 183 is depressed. When
"the arm 171 is moved to the left in aaid
figure, on. the operation of the space mag-

"85 ‘ngt 164, the puwl 178 moves away from its.

lever 182 and said lever is depressed in the
same manner as the lever 183. The two le-
vers 182 and 183 arve in this construction
carried by an insulating block 184 secured

to the base 113, and serving normally to 7o
cloge respectively a pair of circuits through
two different pairs of contacts also secured

to said insulating block and all insulated
from one another. The levers 182 and 183
are insulated at the points whare they en- 75
gage the lower contacts and their respective
sets (see Ilig. 5). The contacts of these sets
are designated respectively 185, 186, 187 and
188. The principal object of these contacts

is nermally to close cireunits controlling the go
action of the magnets 162 and 164. They
also serve, by their resiliency, to depress the
respective levers 182 and 183 when released
by. the corresponding pawls 178 and 179,

There are no code characters in the Morse 85
code in which a dash oceurs after an extra
space, and similarly there are no code char-
acters in said code in which an extra space
occurs after a dash. Because of this I pro-
vide means for preventing the energization 90
of the dash magnet 162 in any code charac-
ter after the spacing magnet 164 has been
cperated  and for preventing the energiza-
tlon of the spacing magnet 164.in a code
character after the dash magnet 162 has op- 95
érated in the same character. I accomplish
this result by depressing the lever 183 in
the manner just described whenever the dash

Jnagnet 162 is operated, the pawl 179 releas-

ing said lever at such time, thus breaking 100
the eircuit of the contacts 187 and 188 and
preventing the energization of the spacing
magnet 164 which such- contacts control.

‘When the spacing magnet 164 is operated

the lever 182 is depressed, as before stated, 105
the pawl 178 moving inward and releasing
said lever at such time, thus breaking the
cireuit to the contacts 185 and 186 and pre-
venting the energization of the dash mag-

net 162, which such contacts centrol. The 110
levers 182 and 183 thus operate reciprosally

for each series of signals representing a cade -
character, the organizaticn of the mechani-

cal parts and the connections of the circunits
being such as to prevent.the release of both 118
levers during the reception of the signals

ot a single code character, that cirenit which

is first closed through the contacts 1835, 186,

or 187 and 188 serving to prevent the clo-
sure of a circuit through the cther two 120 -
contacts. In this censtruction said levers
182 and 183 are depressed by the contacts
186 and 188 respectively, which are shown
(see Fig. 5) as spring arms. The other
movement of the levers 182 and 183, t¢ wit, 125
the elevation thereof, is effected in any suit-
able manner after a series of signals repre-
senting a cade character has been received,
they being restored to their normal posi-

tiony in which they ‘elose’ thie' contacts 185, 180
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186, 187 and 188, preferably by means of a
lever operated by the printing magnet. This

- printing magnet is shown at 189, and the re-
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.. relation with the shaft 92. A suitable spring
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setting lever for elevating the lever-arms
182 and 183 is in this construction connect-
ed directly to the armature 190 of such
printing magnet. This resetting lever is
designated by 191, and has at its Tree end a
T-head the bar 192 of which is of sufficient
length to span both of the levers 182 and
183. The movements of the levers 182 and
183 up and down may be guided by guide-
arms 193 secured to the insulating biock 184.
The resctting lever 191 is secured in this

case to a relatively long rock-shaft 194 jour-

naled in a pair of bearings 195 rising from
the base 118. This rock-arm carries, in ad-
dition to the resetting lever just described,
a printing lever or press lever adapted to
coact with a type-wheel, and also carries a
locking lever for locking the type-wheel
against movement at the printing moment.
The printing lever is designated 196 (see
Fig. 6) and is rigidly secured to the rock-
shaft 194, but the locking lever, which is
preferably of the construction shown af
197, will be capable of yielding slightly, it
being pressed firmly into locking engage-
inent with the teeth of a locking wheel by
means of a spring 198 the free end of which
is immediately under a pin 199 secured to
said locking-lever, the fixed end of the
spring being fastened in this case to a rock-
arm or lever 200 fast on the rock-shaft 194
and also in fixed relation with the printing-
lever 196. The movements of the arm or
lever 200 will preferably be regulable, any
necessary adjustment of the positions of the
printing and locking levers with respect
to their coacting elements being effected in
this case by means of a pair of adjusting-
screws 201 and 202 the ends of which are
stopped by the base 118. These levers coact
in the construction shown with a printing-

.wheel and a locking-wheel respectively,

both of these wheels being carried by the

shaft 92. Neither of these wheels is, how-
cever, fixed on said shaft, but instead they

are mounted so as to be capable of making
a complete ‘rotation on said shaft. The
printing-wheel is designated herein by 203
and the locking-wheel by 204. These two
elements have in this case a common hub
205 which affords a long bearing therefor
on the shaft 92, and said wheels will nor-
mally be held in the zero position of the
type-wheel against a suitable stop in fixed

(not shown) is secured to the locking-whee
204 and to the shaft 92, substantially in the
manner shown in my prior patent, a casing

* 206 inclosing said spring in this construc.

86

tion.

. A0 order that the type-wheel and the lock-

ing-wheel may be able to make g ‘complete |
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rotation of 360°, a shiftable stop is inter-
posed between a fixed stop on the shaft and
a stop in fixed relation with said wheels.
Here the shaft 92 has beyond the type-wheel
a collar 207 fixed thereon and provided at

its inner face with a peripheral notch 208.

Between said collar 207 and the adjacent
cheek of the hub of the type-wheel a shift-
able stop is leosely mounted on the shaft 92.
This stop is indicated at 209. Tt has two
stop faces, designated respectively 210 and
211, the former of which, when the parts are
in their normal position shown in If ig. 2, is
in contact with one wall of the notch 208,
and the latter of which, when the wheel is
at the extreme opposite end of its movement
relative to the shaft 92, will be in contact
with the opposite wall of said notch. Nor-
mally one face of a stop 212 fast on the
printing-wheel 203 is in contact with a third
stop-wall of the stop 209, this third stop be-
ing stepped to lie in a different plane from
the other two, while when the printing-
wheel is at such extreme opposite end.of its

relative movement the opposite side of the

pin 212 secured thereto will be in- contact
with the stop-face 210 of the shiftable stop
209. This construction of stops permits the
printing and locking wheels to make a com-
plete rotation, thus saving the space which
15 usnally occupied by a fixed stop and which
ordinarily necessitates the Jeaving blank of
one or more spaces on the peviphery of the
type-wheel. . :

Any suitable means may be employed for
guiding the record medium, which will ordi-
narily be a paper strip or tape 214, the
means shown herein being a shallow trough
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215 mounted on a post 216 rising from the .

base 118. This trough has at its receiving

end a spring 217 having a slight tension
sufficient to keep the paper strip flat, this
spring being slotted in the plane of the faces
of the type carried by said type-wheel, and
the trough itself also having an opening 218
therein to permit the hammer 219 of the
printing-lever or press lever to move there-
through and force the paper against a type
Tace (see Fig. 6). At the delivery end of
the troush a guide-roll 220 is monnted, and
under this the record medium or tape 214
passes to the feed mechanism. .

In fixed relation with the shaft 92 T have
also mounted a circuit-controlling element
in the form of a finger 221 adapted to oper-
ate a pivoted switch-lever 222. This switch-
lever has an arm projecting therefrom and
provided with cam faces so shaped as to min-
imize the resistance opposed tothe finger 221
in passing the same. This arm is desionated
by 223, and the range of oscillation thereof
is 'such as to

of the path of the finger 221, This switch-
lever constitutes. one of a pair ‘of insulated
contacts for controlling a restoring circuit
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permit it to move entirely out

130




ib

20

[
o)

36

(V]
[%5¢

40

=
N

1,108,528

which -will be hercinafter described. The
other of these ¢ontacts is a contact-strip 224,
and both of the elements 222 and 224 are
mounted on a bloek of insulating material
295 (see Fig. 6) and have suitable electric
terminals. The strip 224 1s fastened directly
to said block, shile the switch-lever 222 is
pivoted on an arm 226 fastened to said in-
sulating block, and may be adjusted verti-
cally by a lever 225" and a nut 225”7, The
‘switch-lever has a suitable contact point
which is normally in engagement with the
coacting contact-strip and is held in such
position by means ¢® a spring 227. At all
times except when the printing-wheel is re-
turned to this normal nosition these contacts
remain in engagement and close the cireuit
controlled therenv, but on the return of said
printing-wheel to its normal position the
finger 921 strikes the arm 223 and shifts the
switch-lever away from the strip 224 and
momentarily opens such circuit.

The feed mechanism employed may be
any suitable fype, and in this mechine
driven directly from the motor 26 and
controlied by an escapement deviee. A g
ond Jong shaft 898 parallel with the shafl
92 is driven from said motor by counnoctions
similar to those for duiving
The shaft 228 is : i
near opposite

of
13

springs 232 :

Inting-serews 234, a ¢
gpring 226, a spacing was eve
and 2 stop 238, all subst lenticnl

with the corvesponding paves
shatt 92. These parts serve to maintain the
spring 286 under constant tension while the
machine is in operation and thereby assure
proper movement of the driven shaft 228,
The pulley 230 may be operated by =z
straight belt 289 running from another pul-
=3 =]

il

ley 240 carried by the armature-shaft of
the motor 26. At the opposite end of the
shaft 288 from that which carvies the driv-
ing mechanism just described is a vutchet-
wheel 241 which is controlled in its move-
ments by an ecscapement-lever 242 prefer-
ably secured to the armature 243 of an elec-
tromagnet 244 constituting the shifting
met for spacing between {etters, words,

This lever is pivoted on @ post 245

45

ete.
vising from the base 113 and is vetracted by

a spring 246 substantially in the asinad man-
mer. Iach time that the magnet
energized - the escapement e
ratehet-wheel 241 and the

shatt 298 to turn
one step 2nd feed the tape 214 a correspond-

ing distance.  For the purpose of feeding
the tape it is preferably pecforated af regu-

lar intervals, as shown, and the feed-wheel
is in the form of a sprockei-wheel 247 hav-

ing pins which cnter..such perforations.

The tope 204 passes from the guide-roll

o X

220 under another gunide-roll 248 over the
sprocket-wheel and under another guide-
voll 249, it being prevented from returning
under the feed-wheel by a vertical guard
250. The two guide-rolls 248 and 249 are
carried by a lever 251 pivoted at its lower
end in a bearing 252 on the base 113 and
normally holding the guide-rolls in proper
working relation with the sprocket-wheel,
a spring 253 serving to keep the parts in
their operative positions (see Fig. 3).

The peinting-lever also has secured to the
free end thercof a block 2584 of insulating
material the under side of which is stepped
(see Fig. 6) for the purpose 6f opening and
closing alternately a pair of breaks in two
electric circuits:; which will be hereafter de-
scribed. When the printing-lever is in its
normal or retracted position this insulating
block 254 closes the cireuit controlled by
the contacs-strips 255 and opens the cireuit
controiled by the contact-strips 256, and
when said priuting-lever is attracted on the
energization of its controlling magnet the
circuit controlled by contacts 255 is broken
and that controlied by contacts 256 is closed.
Two contacts two contacts 256 are
emploved, these being secured to an insulat-
ing block with suitable
terminals for wires.

The record medinm or web of paper,may
be fed to the printing-wheel, and the print-
ing-wheel may be inked, in any suitable
manner. Here the paper is carried by a
reel 258 jouwrnaled on o rod 259 at the up-
per end of n bracket 260 rising from the
base 113, The inking means shown con-
sists of an inking-wheel 261 similarly
moeunted on the journal portion or shank
of a screw 262 at the upper ¢énd of an arm
268 secured to the post 216 by means of a
screw 2064, - ‘

In addition to the circuit-controlling de-
viges hereinbefore deseribed the main syn-
thetic magnet 106 also governs the opera-
tion of a clreuib-controller. This cirvcuit-
controller ~consists of a divided contact-.
stiip 265 and a conmbact 266, both of which
are carried by o post 267 on the base 113,
Two other circuit-controllers ave governed
by the movenients of the levers 172 and 178.
These civeuit-controllers are here shown as
spring-arms 268 and 269 adapted to co-
operate with the levers 172 and 173 and
closd clrenits to ground through such levers.

Referrving now to ¥ig. 16, the manner in
which the different lesters, figures, etc., of
langnage are selected by their code-charac-
ters will now be deseribed. In this view I
have Hlustrated in the second column there-
of the porder of succession of the letters, fig-
ures, ete., on the type-wheel, forty-three of
the characters wost commonly used being
iltustrated,  Tn the fourth, fifth, sixth, sev-

enth, eighth, ninth und tenth columns of
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this chart I have shown the relative posi-
tions of the various character-selecting ‘com-
ponents or pins about the periphery of the
drum 143 and also the relative positions of

. the different series or rows of such pins in
the direction of the axis of the drum, which’

corresponds to the direction of feed of the
main selector 118, The first pin represent-
ing a dot is that for the letter “ E” and is in
the fifth column of the chart. The first pin
represeniting an ordinary dash of the Morse
code is in the fourth column of said chart.
The columns numbered at the tops thereof 1,
2, 3, 4, 5 and 6 represent the normal posi-
tions of the pins corresponding to the dots,
that is, the positions thereof when they are
in position to coact properly with the main
selector 118. In the Morse code there are no
dashes in the sixth position of a code char-
acter, and hence the dashes shown on the
chart are contained in only five columns, but
the first column containing a dash is that
which is lettered B. The dot and dash pins
are therefore arranged in two overlapping
groups, and the dash pins are normally out
of action and are not in position to covper-
ate properly with the selector 118 until the
drum 143 is advanced one feed step by the
action of the magnet 162and itslever. When
so shifted, the dashes occupy the same posi-

tiens that are normally occupied by the first

five rows of pins controlled by dots. The
twa longer dashes controlling the “L” and
“O7” respectively are represented by pins
in the same column with the first dash pin,
the shiftable pins 141 and 142 being repre-
sented by the first and second of the three
dashes in column B. My present mode of
arranging the character-selecting compen-
ents or pins differs greatly from that em-
ployed 'in the construction shown in my
prior patent aforesaid. Here the letters are
so arranged about the periphery of the type-
wheel that each letter, figure or other lan-
guage character is chosen by simply moving
the main selector 118 to the next pin in the
next column.  For example, the letter “T 7
is represented by a wingle dot signal. Tt
therefore is controlled by a pin in column
1. The letter “I” has two dots. In this
case the main selector simply drops from the

first pin in the first column to the first pin

in the second column. In a similar manner
the letters “S”, “H?”, and “P” and Fig.
“6” arg chosen by the selector moving to
the next succeeding pin in the next col-
umn, it being shifted to s new column, of
course, after each signal. - If, however, a
character is to be selected which contains an
extra space, the drum 143 is shifted back one
step, and the main selector 118 instead of
being stopped by the first pin in column 2 is
stopped by the first pin.in column 8, which
will then be in the position normally occu-
pied by column 2. PWhen the drum is re-
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‘stored to its normal position, said pin'in col-,

umn 3 returns to its normal position, but
this does not take place until the whole code
character is completed. The other charac-
ters having spaces theiein or containing ad-
ditional dots, such as “R™ and “&7, are
made by simply permitting the selector to
turn an additional distance representing
each additional dot. The letters containing
dashes may be begun either with a dot or
with a dash. If they begin with a dash the
selector 118 turns immediately to the
twenty-eighth position on the periphery of
the dram when the drum is shifted ahead
one step. If, however, they begin with a

_dot, and the second or any succeeding ele-
ment of the code-character is a dash, the pin.

representing the dash may occupy a posi-
tion following such first dot or dash. In
every cuse each series of elements in a code
character, beginning with the first, will al-
ways represent the same letter, figure or
other language. character, and each lan-
guage charaeter will be selected by simply
permitting the selector 118 to turn a dis-
tance corresponding to its last signal ele-
ment. It will be noticed that this chart
contains an extra column lettered “A” and
containing one extra pin or stop different
from all the others. This represents a stop
270 carried by the drum 143, When a se-
ries of code characters has been received.and
the main selector 118 is returned, it is drawn
back clear of all the character-selecting pins
and into the plane of said stop 270, which
locates the selector at its starting point. In
order to permit adjustment of the drum

with respect to the finger 118 constituting

the main selector, I prefer to mount the.
guide-pin 165 in an adjustable slide in the
post 166, this slide being designated 271 and
having a spring 272 for holding the slide
firmly against its stop and maintaining the
drum 143 in such adjusted position,
Referring now to Fig. 17, the sequence of
operations of the various parts of the sys-
tem will now be described. Interrupted elec-
trical impulses or vibrations are produced
at the transmitting station  in' the well-
known manner as hereinbefore described
and transmitted through a natural medium
to the coherer 9 or other respensive device.
The current of low voltage and amperagge
in the circuit of the coherer operates in the
usual manner the high-resistance relay 11,
which in turn controls a local cirenit. This
loeal cirenit contains, however, only the cir-
cuit-closing switch 12, 4 source of energy
13, and a relay magnet 14, and hence said
relay is adapted to close another local ecir-
cuit or circuits having low-resistance con-
tacts at the points 14, 16 and 17, and low-
resistance translating devices, such as the
decohering device 18 and the relay 19. By
means of the worm-gearing and other parts
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sssociated therewith. and hereinbefore de-
seribed the interrupted electrical signals re-
ceived by the relay magnet 19 are converted
or translated into continuous signals, that
is, continuous dots and dashes in the circuit
of the relay 34. As each such continuous
dot or dash is received the relay magnet 34
is energized a period of time corresponding
to the whole length of such dot or dash, and
closes the main cireuit of the second trans-
lating mechanism at the points 85 and 37.
Each time that an electrical signal is thus
received the main analytic magnet 63 is en-
ergized and also the main synthetic magnet
106. TIf the signal received is a dot the se-
lector 53 moves into engagement with the
feed-screw 42 and the switch-arm 57 is
moved a short distance on the insulation but
does not engage any of the contacts 86, 87
and 88. The main synthetic magnet does,
however, release the crown-wheel 107 from
the locking finger 105 and permits the se-
lector 118 to escape and strike the first dot
pin, representing the letter “E.” When the
magnet 106 is energized its armature-lever
110 also closes at 265 and 266 one break in
the civeuit of the dash magnet 162, but as
gaid cireuit is open ab the contaets 57 and
86, no current flows in the dash circuit.
When the civeuit is broken at 35 and 37 the
selectors of the snalytic mechanism assume

“the positions shown in Fig. 14, but the

switch-arm 58 does not travel far enough
to engage any of the contacts 89,90 or 91.
When the cirvcuit is thus broken at 35 and
37 the cscapemnent mechanism before de-
seribed shifis th» main selector 118 one step
into the path of ihe second row of pins in
the dvum 143, and the contacts 265 and 266
are opened, as are also the contacts 115 and
116. The civeunits of the main synthetic and
main analytic magnets are through a source
of energy, such as 273, and suitable switches
such as the single-pole switch 274—which is
a gropnd-switch for cutting out all the elec-
trically. operated elements of the second
translating mechanism except the motor 26—
and a double-pole switch 275 for cutting ount
the motor and all other elements of the
second translating mechanism. - The cirenit
through this double-pole switch preferably
contains a pair of fuses, such as 276 and 277,
and alse a resistance 278. When o dash
signal is received; the switch-arm 57 moves
to the contact 88 and closes the main break
to the dash magnet 162, the other bregk 1n
said etrcuit having been closed at the mo-
ment of reception of the signal, ag previ-
ously deseribed, at 265 and 266, by the mein
svnthetic magnet 106, This cirenit is as fol-,
lows-—from the switch-arn 87 to ground, to
singlo-pole switch 274, conductor 279, dou-
ble-pole switch 975, fuse 276, battery 273,
fuse 277, vesistance 278, conductor 280, to
the other contacts of the double-pole switch

iS5

275, conductor 281, main return conductor
282, conductor 283, contacts 265 and 266,
conductor 284, dash magnet 162, conductor
285, contacts 185 and 186, conductor 286,
and contact 86; the contacts both of the sin-
gle-pale and double-pole switches being
closed, 6f course, when the machine is in
operation, in order that the motor 26 may
impart the necessary movements to the va-
rious parts of the second translating mech-
anism.  The motor 26- will be energized
through conductors 287, 288 and 289, these
conductors serving to connect the motor in
a. parallel branch of the circuit just de-
seribed. "When the ‘magnet 162 1s ener-
gized it operates the lever 155, shifts the
drum,. as before described, in the direétion
of feed, and the lever 172 closes contact with
the contact-arm 268 and thereby closes a
shunt to ground instead of through condue-
tor 286, thus maintaining the circuit of the
dash: magnet closed. At the same time that
the lever 172 closes this shunt circuit at 268
the contacts 187 and 188 are opened by the
lever 183, thus preventing the clésure of the
circuit through the space magnet 164 dur-
ing the reception ¢f the code character
after such dash occurs. If the signal ele-
ment veceived is a longer dash than the
ordinary one, to wit, the dash representing
the letter ‘4L ” in the Morse code, the con-
tact-nrm 57 will travel as far as, and engage,
the contact 87, and a circuit will be closed
from the contact 87 and the contact-arm 57
through ground to single-pole switeh 274,
and will follow the course hereinbefore de-
seribed to the return conductor 282, from
which the cirenit will be by way of condue-

~tor 292, magnet 134 and conductor 293.

This action results in the withdrawal of
the shiftable pin 141 in the manner herein-
before described. I{ the longest dash sig-
nal in the Morse code is received the con-
tact-arm 57 moves as fav as the contact 88
and closes a cirenit through ground and

through the connections hefore described to .
from which the circuit is

QRO
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the conductor
by way of conductor 290 to the magnet 153
and through conductor 291, When any dash
signal is completed and the eireuit broken
the magnet 106 is detnergized and contact is
broken at 265 and 266, thus restoring the
lever 155 and the parts codperative there-
with, with the exeeption of the lever 183 and
the contacts 187 and 188, to. their normal
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positions, and also restoring the drum 143.

If an extra space is received, the arm 58
moves far enongh to engage the first con-
tact 89 of the other set of contacts, and
thereby eloses a circuit throngh 89 and 58
and through ground to the devices herein-
before deszcribed in cirenit with the battery
273, the circuit from the conductor 281 be-
ing through conductor 289 and conductor
994 to the contacts 255 below the printing-
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lever 196, from which the current flows
through conductor 295, magnet 164, con-
ductor 296, contacts 188 and 187 and con-
ductor 297. By the closure of this circait
the space magnet 164 is energized and the
lever 155 is shifted in the opposite direction

to that before described to feed the drum

143 one step backward, thus closing con-
tact at 269 with the lever 178 and also caus-
ing the lever 182 to release the contacts 185
and 186 and open the circuit at such con-
tacts, thus rendering it impossible for the
dash magnet 162 to be energized after the
reception of an extra space in a code char-
acter. By the closure of the contact at 269

and 178 a shunt to ground through said le-
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ver 'is established which is similar to the
shunt before described with respect to the
lever 172 and contact 268. After all the sig-
nals of a code character have been received
the space following such code character will
be of such length that the contact-arm 58
will engage the contact 90 and a circuit will
be closed from said contact 90 and the arm
58 and through ground to the parts before
described in circuit with the battery 273 the
circuit from conductor 282 being through
the paper-shifting magnet 244, conductor
298, conductor 299, printing magnet 189,
and conductor 300. By the closure of this
circuit the printing-lever 196 is operated,
opening the break at the contacts 255 and
closing the break at the contacts 256. The
breaking of the circuit of the spacing mag-
net 164 at the contacts 255 causes the lever
155 and coacting parts to be restored to
their’ normal positions, with the exception
of the contacts 185 and 186 and the lever
182, and algo causes the drum 148 to be re-
turned to its nmormal position. At the in-
stant that the break at 256 ig closed a cir-
cuit is established through ground to the

‘devices in circuit with the battery 278, the

civeuit from conductor 282 being through
the restoring magnet 133 and conductor 301.
The restoring magnet when "energized re-
turns the lever 120 to its normal position
and with it the main selector 118, and at

“the end of the movement of said lever two

breaks are closed at the contacts 136 and
137, and contacts 138 and 139. When the
main selector 118 moves from the zero or
“E?” position, in which the break at the
contacts 223 and 224 is open, it permits the
contact 223 to. move into engagement with
the contact 224.  When these contacts 993
and 224 close their break and the breaks at
the contacts 136—137 and 138—139 are

-afterward closed in the manner just de-

seribed, a4 circuit is established from con-
tacts 138 and 189 through ground to the
devices in circuit with the battery 273, the
circuit from conductor 282 heing through

~oonductor 283 'and the-main synthetic mag-

net 106, conductor 802, conductor 203/, con-
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tacts 224 and 223 and conductor 303. The
object of closing this circuit is, first, to un-
'lock the wheel 107 from the locking-arm
105 and permit the shaft 92 to restore the
main selector 118 to its zero or “E” posi-
tion, said selector first striking the outer
stop 270; and second, to close the two breaks
at the contacts 115 and 116. This assures
the holding of the circuit through the re-
storing magnet; the circuit at this time be-
ing through ground to the devices in circuit
with the battery 273, the circuit from the

conductor 282 being through the restoring .

70

75

‘magnet 133, conductor 305, contacts 137 and -

- 136 and conductor 306 back to the contacts

116 and 115. The circuits through the main
synthetic magnet 106 and the restoring mag-
net 133 will be held by the contacts just de-
seribed until the main selector 118 returns
to its normal or zero position; when the cir-
cuit-controlling arm 221 will open the breal

between the contacts 223 and 224, where-.

upon the main synthetic magnet 106 is de-
energized and the arm 105 1s again locked
to the crown-wheel 107 and the shaft 92
held. As the lever 110 returns it opens the
circuit at the contacts 115 and 116 and thus
breaks the circuit through the restoring
magnet 133, whereupon the lever 120 per-

mits the selector 118 to move two steps into”

the path of the first row of dot pins. All
the circuits are now open except the circuit
of the motor 26. When the contact-arm 58
leaves the contact 90 the circuit of the print-

.ing magnet 189 is broken and the feed mech-.

anism is mechanically operated as before de-
seribed, to advance the tape one step. If the
space 1s a space following a word; the con-

Ltact-arm 58 travels as far as, and into en-

gagement with the contact 91 and thereby
closes & circuit through ground and the'de-
vices hereinbefore described in cireuit with
the hattery 278, the circuit from conductor
282 being through the paper-shifting mag-
net 244, conductor 298, and an extra resist-

ance 307 of the value of the resistance of the.
printing magnet 189, through contact 91

and conductor 58, this cirenit serving to in-
dicate an extra feed movement of the feed
mechanism, which extra feed movement is
imparted mechanically in the manner be-
fore described.

The various binding-posts to which the.

different wires are connected are shown in
I'ig. 1. At the analytic mechanism 40 the
binding-post 308 is connected with the con-
tact for the spacing magnet, the binding-
post 309 with the contact for the printing
magnet, the binding-post 810 with the con-
tact for the paper-shifting magnet, the bind-
ing-post 311 with the contact for the dash
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magnet, binding-post 812 with the contact :

for the * L. ” magnet, binding-post 318 with
the contact for the “O” magnet, binding-
post 314 with the main analytic magnet,
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' variably-movable selectcrs cperable by said
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and the binding-post 315 with the main ana-
lytic magnet and with the battery 273. At
the synthetic mechanism the binding-post
316 is ccnnected with the spacing magnet,
the binding-post 317 with the printing mag-
net, the binding-post 818 with the paper-
shifting magnet, binding-post 319 with the
dash magnet, binding-pest 820 with the “ L
magnet, binding-post 821 with the “0O?”
magnet, binding-pest 822 with the main syn-

thetic magnet, and the binding-post 323

with the battery, the binding-post 324 being
for the ground comnection.. The’ binding-
posts 325 and 826 are for making connection
with the battery 33. The binding-post 327
of the first translating mechanism 389 is also
connected with the baitery 83, and the bind-
ing-post 328 is connected with the binding-
pest 829 of the sounder 86. The binding-
pest 830 of the sounder is connected to

ground and the binding-post 881 is connect- |

ed with the battery 33. 332 is the binding-
post for the ground connection of the ana-
lytic mechanism.

It should be understcod that all of the
various contacts and translating devices at
which sparking and fusing are likely to oc-
cur, and which aré ordinarily protected by
suitable platinum or equivalent resistances
in the well-known wireless telegraph sys-
tems ordinarily used, are similarly protected
in the present system, but such resistances
are not shown in the drawings.

What T claim is:

1. A receiving telegraph instrument com-

prising a plurality of character-indicating'

devices anc also a translating receiver em-
bodying the following elements; viz.—a
feed-screw, a pair of reciprocally-operative
selectors cperable by said feed-screw the
working stroke of one selector being con-
trolled by one component. and the working
stroke of the other selector being controlled
by a complementary -component of the re-

ceiver-influencing signals, and means gov-.
‘erned by said selectors for controlling said

character-indicating devices selectively in
accordance with the combinations of re-
ceiver-influencing signals representing their
respective code characters.

2. A receiving telegraph instrument com-: .

prising a plurality of character-indicating
devices ang also a translating receiver em-
bodying the following elements, viz.—a
feed-screw, a pair of reciprocally-operative

- feed-screw the working stroke of one selector

60
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being-controlled by variable components of
one character ar.d the working stroke of the
other selector being ccntrolled by comple-
mentary variable components of the re-
ceiver-influencing signals, and means gov-
erned by said selectors for controlling said
character-indicating devices selectively -in
accordance with the combinations of re-

f

ceiver-influencing signals representing their
respective code characters.

3. A receiving telegraph instrument com-
prising a plurality of character-indicating
devices and also a translating receiver em-
bodying the following elements, viz.—a
constant-speed driver, a pair of reciprocally-
operative reciprocatory circuit-controllers
operable by said driver the working stroke
of one circuit-controller being governed by
one component and the working stroke of
 the other circuit-controller being governed
by a complementary component of the re-
ceiver-influencing signals, and means gov-
erned by said circuit-controllers for contral-

tively in aceordance with the combination of
receiver - influencing  signals representing
their respective code characters.

4. A receiving telegraph instrument com-
prising a plarality of character-indicating
-devices and also a translating receiver em-
bodying the following elements, viz:=a con-
stant-speed driver, a pair of reciprocally-
operative variably - movable reciprocatory
circuit-controllers operable by said driver
the working stroke of one circuit-controller
being governed by variable components of
one character and the working stroke of the
other” circuit-controller being governed by
complementary variable components of the

governed by said circuit-controllers for con-
trolling said character-indicating devices se-
lectively in accordance with the combina-
tions of receiver-influencing signals repre-
senting their respective code characters.

5. A receiving telegraph instrument com-
prising a glursjl’ity of character-indicating
devices and also a translating receiver em-
bodying the following elements, viz.—a
feed-screw, a pair of reciprocally-operative
reciprocatory circuit-controllers operable by
said feed-screw the working stroke of one

other- circuit-controller- being governed by

influencing signals, and means governed by
sald circuit-controllers for controlling said

accordance with the combinations-of re-
ceiver-influencing signals representing their
respective code characters. ‘ S
6. A receiving telegraph instrument com-
prising a plurality of character-indicating
devices and also a translating-receiver em-
bodying the following elements, viz.—a con-
stant-speed driver, a pair of reciprocally-

by said driver the working stroke of one
circuit-controller being governed by one
component and the working stroke of the
other circuit-controller being governed by a

complementary component ‘of the receiver-

17

receiver - influencing signals, and means,

circuit-controller being governed by ome *
component and the working stroke of the:

a complementary component of the receiver-.

operative sliding circuit-controllers operable
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influencing signals, and means governed by

~ said circuit-controllers for. controlling said
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character-indicating deviges selectively in
accordance with the combinations of re-
ceiver-influencing signals representing their
respective code characters. .

7. A receiving telegraph instrument com-
prising a plurality of character-indicating
devices and also a translating receiver em-
bodying the following elements, viz.—a con-.
stant-speed driver, a pair of reciprocally-
operative variably-movable sliding circuit-
controllers operable by said driver the work-
ing .stroke of one circuit-controller being
governed . by variable components of one
character ‘and the working stroke .of the
other_ circuit-controller being governed by
complementary variable components of the
recerver-influencing signals, two ‘parallel
rows of contacts governed respectively. by
said circuit-controllers, and means governed
by said contacts for controlling said charac-
ter-indicating devices selectively in accord-
ance with the combinations of receiver-infl-
code. characters. ‘ P

.8.: A receiving telegraph instrument com-
prising a
devices and also a translating receiver con-
trolling said devices selectively in accord-
ance- with the combinations of receiver-in-

- encing signals representing their respective

fluencing signals representing their respec-
tive code characters, said receiver embodying
the following elements, viz.—a constant- |

speed driver, a variably-movable sliding cir-
cuit-controller operable by said driver and
having a working stroke the length of which
Jis. governed by the time-constants of one

~component of the receiver-influencing sig-

nals; and selecting means governed by said
circuit-controller. - oo
9. A receiving telegraph instrument com-
prising. a plurality .of character-indicating
-devices 'and also a translating receiver con-
trolling said .devices s_electivelfy in accord-
receiver-in-
flyencing signals representing their respec-
tive code-characters, said receiver embody-
ing the following elements, viz.—a feéd-
s¢rew, and a variably-movable selector oper-
.able by said feed-screw and having a work-
ing stroke the length of which is governed
by the time-constants of one component.of
the receiver-influencing signals.
“10. A receiving telegraph instrument com-
prising- a plurality of character-indicating
devices and also a translating receiver con-

. trolling said devices selectively in accord-

80

ance with the combinations of receiver-
influencing " signals representing their re-
spective code characters, said receiver em-
bedying  the following elements, viz.—a
feed-screw, a variably-movable circuit-con--

troller operable by said feed-screw and hav- : prising a plurality of ¢

means governéd by said circuit-controller.

glurality of character-indicating -
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I ing a working stroke the length of which is
_governed by the time-constants of one com-

ponent of the receiver-influencing signals,
and selecting means governed by said cir-
cdit-controller. o '
11. A receiving telegraph instrument com-
prising a plurality of character-indicating
devices and also a translating receiver con-

trolling said devices. selectively in accord-

ance with the combinations of receiver-in-
fluencing signals representing their respec-
tive code characters, said receiver embody-
ing the following elements, viz.—a feed-
screw, a variably-movable sliding circuit-
controller operable by said - feed-screw,
means governed by one component of the
receiver-influencing signals for connecting
said circuit-controller and the feed-screw a
period of time corresponding to the time-
constant .of such component, and selecting

12. A receiving telegraph instrument com-
prising a plurality of character-indicating
devices .and also a translating receiver con-
trolling said devices selectively in accord-

ance .with the combinations of receiver-in-.

fluencing signals representing theéir respec-
tive code characters, said receiver embody-
ing the following elements, viz.—a feed-
screw, and a; pair of variably-movable se-
lectors operable by said feed-screw and co-
acting with opposite sides thereof.

13. A receiving telegraph instrument :com-f

prising a plurality of character-indicating
devices and also a translating receiver con-
trolling said devices selectively in accord-
ance with the combinations of receiver-in-
fluencing signals representing their respec-

tive code characters, said receiver embody-

ing the following elements, viz.—a feed-

screw, and a pair of reciprocally-operative’
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variably-movable selectors . controlled re- -

spectively by complementary-components of

the receiver-influencing signals and movable
into and out of engagement with opposite
sideg of said feed-screw. : e

14. A receiving telegraph instrument.com-
prising a plurality of character-indicating

devices and also a translating receiver con-

trolling said devices selectively in aceord-
ance with. the combinations. of receiver-in-

fluencing signals representing their respec- .

110
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tive code characters, said receiver embody--. -

ing the following elements,; viz.—a feed-
screw, a. pair-of reciprocally-operative vari-
ably-movable circuit-controllers . governed
respectively by complementary eomponents

-of the receiver-influencing signals and mov-

able into and out of engagement with oppo-
site sides of said feed-screw, and two rows
of contacts governed by ‘said circuit-con-
trollers regpectively. : »

15. A receiving telegraph

aracter-indicating

instrument com- -
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devices and also a translating receiver con- -

trolling said devices selectively in accord-
ance with the combinations of receiver-in-
fluencing signals representing their respec-
tive code characters, said receiver ermbody-
ing the following complementary elements,

viz.—character-selecting components corre-

sponding in number to the maximum num-

ber of signal components of any of the code
characters representing said character-in-
dicating devices, and a selector—one of
which elements has a step-by-step feed move-
ment controlled by the signal components,
and means for imparting a shift movement
to one of said complementary elements rela-
tively to the other for varying the feed re-
lation between them. :

16. A receiving telegraph instrument com-
prising a plurality of character-indicating
devices and also a translating veceiver con-
trolling said devices selectively in accord-
ance with the combinations of receiver-in-
fluencing signals representing their respec-
tive code characters, said recerver embody-
ing the following complementary elements,
viz.—character-selecting components corre-
sponding in mimber to the maximum num-
ber of signal components of any of the code
characters representing said character-indi-
cating devices, and a selector,—one of which
elements has a step-by-step feed movement
controlled by the signal componenuts, and
means for imparting differential shift move-
ments to one of said complementary ele-
ments for varying the feed relation between
them. ‘ -

17. A receiving telegraph instrument com-
prising a plurality of character-indicating
devices and also a translating receiver con-
trolling said devices selectively in aceord-
ance with the combinations of receiver-in-
fluencing signals representing their respec-
tive code characters, said receiver embody-
ing the following complementary elements,
viz.—character-selecting components corre-
sponding in number to the maximum num-
ber of signal components of any of the code
characters representing said character-indi-
ating devices, and a selector—one of which
elements has a step-by-step feed movement
controlled by the signal components, and
means for shifting one of said complemen-
tary elements relatively to the other in op-
pesite directions for varying the feed rela-
tion between said elements.

18. A receiving telegraph Instrument com-
prising a plurality of character-indicating
devices and also a translating receiver cons
trolling said devices selectively in accord-
ance with the combinations of rveceiver-in-
fluencing signals representing their respec-
tive code characters, said receiver embody-
ing the following complementary elements,
viz.—character-selecting: components corre-

49

sponding in number to the maximum num-
ber of signal components of any of the code
characters representing said character-indi-
cating devices, and a selector—one of which
elements has a step-by-step feed movement
controlled by a signal component of one
character, and means controlled by a signal
component of another character for impart-
ing a shift movement to one of said comple-
mentary elements for varying the feed re-
lation between them. o

19. A receiving telegraph instrument com- .

prising a plurality of character-indicating
devices and also a translating receiver con-
trolling said devices selectively in accord-
ance with the combinations of receiver-in-
fluencing signals representing their respec-
tive code characters, said receiver embodying
thefollowing complementary elements, viz.—
character-selecting components correspond-
ing in number to the maximum numben of

signal components of any of the code char-

acters representing said character-indicating
devices, and a selector—one of which ele-
ments has a step-by-step feed movement con-

trolled by a signal component of one char-.

acter, and means controlled by a comple-
mentary signal component for imparting a
shift movement to one of said complemen-
tary elements for varying the feed relation
between them. : ‘
20. A receiving telegraph instrument com-
prising a plurality of character-indicating
devices and also a translating ‘receiver con-
trolling said devices selectively in accord-
ance with the combinations of receiver-in-
Auencing signals representing their respec-
tive code characters, said receiver embodying
the following complementary elements,

viz.—character-selecting components corre-’

sponding in number to the maximum num-
ber of sigral components of any of the code
characters representing said character-indi-
cating devices, and a selector—one of which
elements has a step-by-step feed movement
controlled by signal components of different
characters, and means controlled by signal
components of one character for imparting
a shift movement to one of said comple-
nientary clements relatively to the other for
varying the feed relation between them.

21. A receiving telegraph instrument com- -

prising a plurality of ¢ aracter-indicating
devices and also a translating receiver con-
trolling said devices selectively in accord-
ance with the combinations of receiver-in-
fluencing signals representing their. respec-
tive code characters, said receiver embody-
ing the following complementary elements,
viz—groups of differential character-select.
ing components which groups correspond in
number to the maximum number o signal
components of any of the code characters
representing said character-indicating de-
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- vices, and a selector—oné of which elements
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has a feed movement coritrolled by the sig-
nal-components, and means for imparting a
shift movement to one of said complemen-
tary elements relatively to the other for
bringing different components of each group
into action. ' o o T
22. A recéiving felegraph instrument com-
prising a plurality of charactér-indicating
devices and also a2 translating receiver con-
trolling said- devices selectively in accord-
ance with the combinations of receiver-in-
fluencing signals renresenting their respec-
tive code characters, said receiver embody-
ing the following complementary elements,
viz.—groups of differential character-select-
ing components which groups correspond in
Thumber to the maximum number of signal
‘components of any of the code characters
representing said character-indicating de-

vices, and a selector—one of whicly elements -

has a step-by-step feed movement controlled
by the signal. components, and means for
imparting a shift movement to orne of said
complementary elements relatively to the
other for bringing different-components of
each group into action. Fo :
28. A receiving telegraph instrument com-
prising a plurality of character-indicating
devices and 'also a-translating receiver con-
trolling said devices selectively ‘in accord-
ance with the combinations of receiver-in-

fluencing signals representing their respec- .

tive code characters, said receiver embody-
ing the following complementary elements,
viz.~—groups of differential character-select-

. ing ¢components which groups correspond in

40

number to the maximum number of signal
components: of any of the code characters
répresenting -said character-indicating de-
vices and have their differential components
separated by like spacesin all groups,and a se-

. lector—one of which elements has a step-by-

step feed movement controlled by the signal

components, and-means for imparting. a
shift movement to one of said complemen-

" tary elements for bringing different com-

50

ponents of each group nto action.

24, A receiving telegraph instrument com-
prising a plurality of character-indicating
devices and also a translating receiver con-
trolling said devices selectively in accord-
ance with the combinations of receiver-in-

Mfluencing signals representing their respec-

tive code ‘characters, said receiver: embody-
ing the following complementary elemenfs,

. viz—groups of differential character-select-

00

ing components which groups correspond in’

number to the maximum number of signal
components ‘of any of the code characters

- representing said. character-indicating de-

Vicgs‘and are equidistant from one another
and-have their components separated by like.

spaces, and a selector-—one of which elements
has a step-by-step feed movement controlled

1,108,529

by the-signial .components, and means for
imparting a shift movément to one 'of said
complementary elements for bringing “dif-
ferent components of each group into ac-
tion. ‘ - :

. “25. A receiving telegraph instrument c(}m’-'
prising a plurality of character-indicating
‘devices and also a translating receiver con-

trolling said devices selectively in accord-

‘ance with the combinations of receiver-in-

fluencing signals representing their respec-
tive code characters, said receiver -embody-
ing the following complementary elements,
viz—groups - of = differential character-se-

lecting’ components which groups correspond .

in number to the maximum number of sig-
nal components of any. of the code charac-

“ters representing said ‘character-indicating

devices, ‘and 'a selector—one’ of which ele-

ments has a step-by-step féed -movement
coptrolled by the sigmal cbmdponents, ~and

means for shifting one of said complemen-
tary elements: relatively to the other from a
normal position to either of two other po-
sitions in either direction for bringing dif-
ferent components of each group into ac-
tion. - :

devices and also a translating receiver con-
trolling said devices selectively in accord-
ance with the combinations of receiver-in-
fluencing ‘signals representing their respec-
tive code characters, said receiver. embody-
ing the following complementary elements,
viz.—groups of differential character-select-
ing components which groups correspond in
number to the maximum number of signal
components of any of the code characters
representing said characterindicating de-
vices, and a selector—one of which elements
has a step-by-step feed movement controlled
by electrical signal components of different

lengths, and means controlled only by the:
‘longer electrical signal components for im-

parting a shift movement to -one of said
complementary elements for bringing dif-
ferent components of each group into ac-
tion. ' }

27. A receiving telegraph instrument com-

26. A reéeiving telegraph instrument com-
prising a plurality of character-indicating.
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prising a plurality of character-indicating -

devices and also a translating receiver con-
trolling said devices selectively in accord-
ance with the combinations of receiver-in-
fluencing signals representing their respec-
tive code characters, said receiver embody-

120

ing the following complementary elements,

yiz.—groups of differential character-select-
mg components which groups correspond in

number to the maximum number of signal 1

components of any of the code characters
representing said character-indicating de-
vices, and a selector—one of which elements

has.a step-by-step feed movement controlled .

by closures of the circuit of different lengths,

30




10

15

20

25

30

1,108,529

and separate means controlled respectively
by the longer closures and by the breaks of
the circuit for shifting one of said comple-
mentary elements from a normal position
to either of two other positions for bring-
ing different components of each group into
action. ' ,

28. A receiving telegraph instrument com-
prising a plurality of character-indicating
devices and also a translating receiver con-
trolling said devices selectively in accord-
ance with the combinations of receiver-in-
fluencing signals representing their respec-
tive code characters, said receiver embody-
ing the following complementary elements,
viz.—groups of differential character-select.
ing-components which groups correspond in
number to the maximum number of signal
components of any of the cnde characters
representing said character - indicating de-
vices, and a selector—one of which elements
has a step-by-step feed movement controlled
by the signal components, means for im-
parting a shift movement to one of said
complementary elements relatively to the
other for bringing different components of
each group into action, and means con-
trolled by said character-selecting com-
ponents for. imparting a variable rotary
movement to one of said complementary
elements.

29. A receiving telegraph instrument com-

- prising a plurality of character-indicating
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devices and also a translating receiver con-
trolling® said devices selectively in accord-
ance with the combinations of receiver-in-
fiuencing signals representing their respec-
tive code-characters, said receiver embody-
ing the following elements, viz.—character-

selecting components corresponding in nnn-

ber to the maximum number of signal com-
ponents of any of the code characters rep-
resenting said character-indicating devices.
a selector, means controlled by the signal
components for imparting to said selector
a step-by-step feed movement in the direc-
tion of its axis, and means controlled by said
character-selecting components for impart-
ing a variable rotary movement to said se-
lector.

30." A receiving telegraph instrument com-
prising a ‘plaralitv of character-indicating
devices and also a translating receiver con-
trolling said devices selectively in accord-
ance with the combinations of receiver-infin-
encing signals representing their respective
code characters, said receiver embodying
the following " elements, viz.—groups of
fixed differential character - selecting com-
ponents which groups cerrespond in number
to the mafimum nnmber of signal com-
ponents of any of the code characters rep-
resenting said character-indicating devices,
a selector, means controlled by the signal
componeénts for imparting to said selector g

2.5 B

step-by-step feed movement in the direc-

tion of its axis, means controlled by said
character-selecting components for impart-
ing a variable rotary movement to said se-
lector, and means Tor imparting a shift
movement to said groups of character-se-
lecting components for bringing different
components of each group into action.

31. A receiving telegraph instrument com-
prising a plurality of character-indicating
devices and also a translating receiver con-
trolling said devices selectively in accordance
with the combinations of receiver-influencing
signals representing their respective code
characters, said receiver embodying the fol-
lowing elements, viz.—groups of fixed dif-
ferential character - selecting components
which groups correspond in number to the
maximum number of signal components of
any of the code characters representing said
character-indicating devices; a selactor, means
controlled by the signal components for im-
parting to said selector a step-by-step feed
movement in the direction of its axis, means
controlled by said character-selecting com-
ponents for imparting a variable rotary
movement to said selector, and means for
shifting said groups of character-selecting
components from a normal position to either
of two other positions for bringing different
components of each group inte action.

32. A receiving telegraph instrument com-
prising a plurality of character-indicating
devices and also a translating receiver con-
trolling said devices selectively in accordance
with the combinations of receiver-influencing
signals representing their respective code
characters, said receiver embodying the fol-
lowing elements, viz.—two groups of dif-
ferential character - selecting components
each of which groups corresponds in number
to the maximum number of signal compo-
nents of any of the code characters repre-
senting said character-indicating devices,
and a selector codperative with components
of each group.

33. A receiving telegraph instrument com-
prising a plurality of character-indicating
devices and also a translating réceiver con-
trolling said devices selectively in accord-
ance with the combinations of receiver-in-
fluencing signals representing their respec-
tive code characters, said receiver embody-
ing the following elements, viz.—character-
selecting  components representing signal
components of at least three characters cor-
responding in number to the maximnm num-
ber of signal components of any of the code

characters representing said character-indi-

cating devices, and a selector cobperative
with all of said components.

34. A receiving telegraph instrument com-
prising a plurality of character-indicating
devices and also a translating receiver con.
trolling -said devices selectivaly in dccords
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ance. with the combinations of peceiver-in-

fluencing signals representing their respec-
tive code characters, said receiver embodying:
the following elements, viz..—a plurality of
character-selecting components representing
signal components of at least three char-
acters and forming rows which correspond:
in number to the maximum number of signal
components of any of the code characters
representing- said character - indicating de-
vices, and a selector cobperative with all of
said: campaonents. ’

85. A receiving telegraph instrument com-
prising a plurality of character-indicating
devices and also a translating receiver con-
trolling said devices selectively in aceordance
with the combinations of recejver-influencing
signals representing their respective code
characters, said receiver embodying the fol-
lowing elements, viz.—character-selecting
components corresponding to the signal com-
ponents of the code ¢haracters representing
said character-indicating devices, a plu-
rality of selectors cobiperative with and com-.
plementary to said components, and: means
for shifting out of action one of such com-
plementary elements. - -

36. A veceiving telegraph instrument com-
prising a plurality of character-indieating

devices and: algo a translating receiver eon- |

trolling said devices:selectively in accordance
with the combinations of receiver-influeneing
sigmals representing their respective code
characters, said reeeiver embodying the fol-
lowing elements, viz.—chavacter-selecting
components corresponding-to the signal com-
ponents of the code characters vepresenting
said character-indicating devices, a plu-

rality of selectors cobperative with and com--

plementary to said cemponents, and means
for shifting one of such complementary ele-
ments out of the path of anothes. '

37 A r.eiving telegraph instryment com-

prising a plurality of character-indicating
-devices and also a translating receiver con-

trolling said devices selectively in aecord-

50

69

6

ance with the combinations of receiver-in-
fluencing signals representing their respegs
tive code characters,said receiver pmabodying
the following complementary elements, \iz.—~
character-selecting components' coxregpend-
ing to. the signal components of the eode
characters representing said character-indj-
cating devices, and a selector. coBperative
therewith—ope of which is movable rela-
tively to the other, and means for shift
ong of such complementary eloments oug o
the path of anpther. : S
38, A receiving telegraph instrument com-
prising a plurality of character-indicating
devices and also g translating reeejver con-
trolling . said devices splectively i mccord-
ance with the combinations of receiver-in-
flnencing signals representing their respep-
tive code gharactexs) spid receiver embodying

‘prising a plurality of character-indicating:

' mepts in- g direckion radial to such refation
out of the path of another. . »

-spid components out of

1,108,629

.the following complementary - elements,-
- viz.—eharaeter-selecting components corre.-
‘spording’ to. the signal components of the,
.code charscters representing said charactep--
‘indicating- devices, and a selectar cobperas

tive therewith-—one of which is rotatable:
relatively to the other, and means for shift-

'ing one of such complementary elemeats out
‘of the path of another. T

39. A receiving telegraph instrument com- g
devices -and  ‘also a translating. . receiver.
controlling said devices selectively in ae-
cordance with the combinations of receiver-
influgnecing signals répresenting’ their re-
spective code characters, sald receiver

-8Q

-embodying .the following complementary

elements, viz.—character-selecting compo-

: nents eorresponding to the signal components
-of the code" characters representing said:

8%
character-indicating: devices, and a selector = -
cofiperative therewith——one of which is
rotatable relatively to the other, and means -
for shifting one of such complementary ele-

40. A receiving telegraph instrument Qdm— ‘

prising a plurality of character-indicating

devices and also 3 translating receiver con-
trolling' said devices selectively in accord- 98
ance  with the combinations of receiver-

- influencing signals representing “their ve:

spective code characters, said receiven

' embodying the following elements, viz.—

character-selecting components correspond- 109
ing to the signal components of the ecode
characters representing said charneter-indi-
cyting devices, a rokary selector cotiperative
therewith, and means for shifting one of -
_ the path of ssid 108
selector, . : o
41. A receiving telegraph instrument cqm-
prising a plurality of character-indicating
devices gnd: alsp a translating receiver con-
trolling said devices selectively in accord- 110

- ance With the combinations of receiyer-

influencing signals. representing their re-
spective. cods charpcters, said receiver
embodying the following elements, via—
charaeter-selecting components correspond- 115

ing to signal eomponents of the code-char-

acters representingsaid characten-indicating
devices, selocting means codperative with
sald components, snd means for shifting one

of said components qui of position, : - 20
- 42, A receiving talegraph instrument com- --
prising & plurality of character-indicating
devices and also a translating receiver con- .
trolling said devices selectively in accord-
ance. with the combimations of receiver- 185
influencing signals vepresenting their re-
speetiva code charaecters, said receiver
emhodying the following elements, viz.—
ghaxﬁctev-sele_ptinfv components correspond-
ing te. the signal somponents of the code 130
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characters representing said character-indi-

cating devices, selecting means cobperative .
‘'with said components, and means for shift-

ing a plurality of said components out of
position. : :

43. A receiving telegraph instrument com-
prising a plurality of character-indicating
devices and also a translating receiver con-
trolling said devices selectively in accord-
ance with the' combinations of receiver-

" influencing signals representing their re-

18

20

25

S$pective code

characters, , said receiver
embodying the following elements, viz.—
character-selecting components correspond-
ing to electrical signal components of three
or more different values, and means for
shifting one or more of said components out
of position.

44. A receiving telegraph instrument com-
prising a plurality of character-indicating
devices and also a translating receiver con-
trolling said devices selectively in accord-
ance with the combinations of receiver-
influencing signals representing their Te-
spective code characters, said receiver
embodying the following elements, viz.
character-selecting components correspond-
ing to electrical signal components of three
or more different values, selecting -means
controlled by signal components of two
values and controlling said components, and

means controlled by a signal component of |

greater value for shifting one of said com-

. ponents out of action.

45. A receiving telegraph instrument com-

28

prising a plurality of character-indicating |

devices and also a translating receiver con-
strolling said devices selectively in accord-
ance. with the- combinations of receiver-
influencing signals representing their re-
spective code characters, 'said receiver
embodying the following elements, viz.—
character-selecting components correspond-
ing to electrical signal components of three
or more different values, selecting means
controlled by signal components of two
values and controlling said components, and
‘means controlled by different signal com-
ponents of greater values for shifting a plu-
rality of said components out of action.

46. In a printing telegraph receiver, the
combination with a rotary member movable
in the direction of its axis and also rotatable
about said axis, of a pair of electrical con-
trolling means for said rotary member each
controlled directly by dot and dash impulses
transmitted to said receiver, one of said con-
trolling means including meins for adjust-
ing said rotary member in,one of said diree-
tions by a step-by-step actipn,'and the other
of said controlling means including means
for moving said rotary member in the other
of said directions. D

Signed at New York, in the county. of
New York, and State of New York, this
24th day of August, A. D. 1904, "

CHARLES R. UNDERHILL.

Witnesses: ’

C. S. CuamrioN,
S. CaamrpioN;
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