No. 766,474. PATENTED AUG. 2, 1904.
C. R. UNDERHILL.
RECEIVING TELEGRAPH INSTRUMENT.

APPLICATION FILED JUNE 1, 1303,

NO MODEL. 7 SHEETS—-SHEET 1.

FlG. I

INVENTOR

WITNESSES oy
Q;LJ&lQibuxkulnu N <




No, 766,474. PATENTED AUG. 2, 1904.
C. R. UNDERHILL.
RECEIVING TELEGRAPH INSTRUMENT.

APPLICATION FILED JUNE 1, 1803.
7 SHEETS—SHEET 2.

NO MODEL.
FIG. 3.
51
. 63755 233 143
S 0 “
R N A= 4
B s w0 s W
Q 4 : 1,r‘f“ T 136 pA ﬁ
A i A D SPoed 161
3 ) /S
49, Sl 75 (BB <\ g
' ‘ B e 1% 156
1 O
E # e :/, 158
‘ 5 /13" ; 4:\:,»" 151
| IS LIy
[ ) )

145"

—102

St
U

WITNESSES:

Ushauapion




No. 766,474. PATENTED AUG. 2, 1904.
C. R, UNDERHILL.
RECEIVING TELEGRAPH INSTRUMENT.

APPLICATION FILED JUNE 1, 1903.
WO MODEL. 7 SBEEETB—SHEET 3.

FIG. 5.

102

WITNESSES: INVENTOR
Qi Lol Bt

L
e A
| ATTORKEY -




No. 766,474. PATENTED AUG. 2, 1904.
C. R. UNDERHILL.
RECEIVING TELEGRAPH INSTRUMENT.

APPLICATION FILED JUNE 1, 1803.
NO MODEL. ' 7 SHEETS—SHEET 4.

FiG, 7,

FIG. 8. S

WITNESSES:

2 LN Sdiln
@’QQ‘Q"““M BY -

~ = ATTORNEY




No. 766,474. ' PATENTED AUG. 2, 1904.
¢. R. UNDERHILL.
RECEIVING TELEGRAPH INSTRUMENT.

APPLICATION FILED JUNE 1, 1908.

NO MODEL. 7 SHEETS—SHEET 5.

e
ol

&
la}
L
o 2 ks 2
= s 7l tn
£ < IR 2 ~ ﬁ“hﬂ"ﬂl |||...
= = doodo N 1 T . ~
L = 17 = I muml“ |1}
™~ oY 3 (I L 3

8 il
," [T

FiG. 14,

FiG. 13,

WITNESSES: KINVENTOR ]

Qoo Hud

SN

=% ATTORNEY




No. 766,474. PATENTED AUG. 2, 1804
C. R. UNDERHILL.
RECEIVING TELEGRAPH INSTRUMENT.

APPLIUATION FILED JUNE 1, 1003,
NO MODEL, 7 SHEETS—SHEET 6.

FliG. 17, FIG. 18.

31 w
8
&
‘ R
FIG. 19. FlG. 21,
80 83 &3 80
: 5
91 89

FIG. 22 FIG.22. FiG. 249 FIG.2a.

81

1

INVENTOR

WITNESSES:
: Lol R Udihoa
WMM B

~‘ v ~

L 9




No. 766,474. PATENTED AUG. 2, 1904,
0. R. UNDERHILL. |
RECEIVING TELEGRAPH INSTRUMENT.

APPLIOATION FILED JUNE 1, 1803.

N0 MODEL. © 7 8HEETS—SHEET 7.
FIG. 2B
308
195
1213
215 30€ ]
2 10 8 19
18 O 307
183 310
186 0
____M 302/ 185\0 ‘ [c; 0l 305 T | —
1
15633\ 171
' 16 168 O
1 170
=121 152 2
% 16 58 N B s 0132
i 192 s0d \Na1
183 168 "A@ 198
5@ 167 14
8 1
183 () 182 i Pt
==
=189 191
= 5
300 @ £81 18&

Witieasses f : : Z gh ve E z
s 93)5; ” Sitoriet ’ ~
Wl 0. 545 | —~ W. 4




I0

No. 766,474.

UNITED STATES

Patented August 2, 1904,

PaTeNT OFFICE.
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SPECIFICATION forming part of Letters Patent No. 766,474, dated August 2, 1904.
Application filed June 1, 1908, Rerial No,159,409. (No model.)

To all whom it ey concer:

Beit knownthat I, Cuarres R. UNDERHILL,
a 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 Improvements in Receiving
Telegraph Instruments, of which the tollow-
ing is a specification.

This invention relates to a receiving tele-
oraph Instrument; and its main object is to

. provide an Instrument by means of which the
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code characters of a telegraph-code may be
translated into other characters,and especially
into ordinary letters, figures, &c., of a lan-
guage.

A further object of the invention is to re-
cord or print the characters into which the
code-signals are translated, and hence to pro-
vide an instrument capable of receiving tele-
graphic matter and converting it into mes-
sages recorded in the form of words and sen-
tences of any desired language.

The principal feature which distinguishes
my improved receiving instrument from all
other telegraph instruments, whether of the
ordinary type or of that class known as
“printing-telegraph” instruments, isa trans-
lating-receiver controlled by combinations of
signals representing the respective code char-
acters of a telegraphic code and controlling
the selection of devices representing the char-
acters of ordinary language, these devices be-
ing selected by the instrument when the re-
spective groups of signals corresponding to
their code characters are received by the in-
strument. The devices representing the char-
acters into which the code-signals are to be
translated will preferably be types repre-
senting the usual letters, tigures, &c., and
these types constitute character-indicating or
character-recording devices, each one of which
is represented by a particular combination of
telegraphic code-signals and is brought into
operation only when its particular combina-
tion of code-signals is received.

In most telegraph systems in which Morse
or other code characters are converted into
language and recovded as letters, words, and
sentences the conversion of the message from
one system into the other is usually effected

! by assigning a predetermined value in terms

of makes and breaks of the circuit to each
letter, figure, &c., and selecting such letters
and figures in accordance with the transfer
of the proper numbers of makes and breaks
of the ecircuit by a make-and-break wheel.
The present invention is distinguished from
these in many ways, butchiefly by reason of the

“fact that translation of the message is accom-

plished wholly by the receiving instrument
and by the further fact that the selection of
each letter, figure, or other character of the
language into which the telegraphic signals
are to be converted is determined by the num-
ber of signal components of each code charac-
ter, by the value of each such component, and
by the position of each component with re-
spect to the others of its code character.
The operation of* the receiving instrument is
theretore dependent upon the analysis of the
telegraphic code characters and the conver-
sion of the components or signals of these
code characters, they being preferably con-
verted into representative movements the sum
of which for any code character will repre-
sent and will control the selection of a corre-
sponding character of the language into which
the telegraphic code characters are to be trans-
lated.

As is well known, most of the characters of

the Morse and other telegraph codes are com-

posed of combinations of two electric signals
separated by breaks in the circuit, these two
signals being of different values and consti-
tuting what are known as ““dot” and ‘“‘dash?”
signals, which differ from each other merely
with respect to the length of time during
which the current flows, the dash being made
by keeping thecircuit closed a greater length
of time than when a dot-signal is to be sent.
The time constants of these two signals or
signal components of the code characters are
therefore different. This difference in the
signal values of the dots and dashes of the ma-
jority of ‘the characters of a telegraph-code
may be utilized to control ditferent operations
corresponding, respectively, to said dots and
dashes, and those code characters which are
represented by or embody a signal or signals
differing in value-—that is, in which the time
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-qmnals may be either a dot or a dash.

>

‘constant is different from either the dot or

the dash—may also be converted into the
proper character or characters of another sys-
tem by making provision for the control of
another operation or operations by such sig-
nal or signals of greater length than a dot or
a dash. Thus the electncal signals forming
components of any code character may be

utilized to control, selectively, in accordance.

with the different values or time constants of
such signals, a series of different functions or
movements, each of which is the representa-
tive of its particular electrical signal. When
the functions or operations so controlled have
the proper relative values, they may be
brought together in such combinations that
each comblnamon will have a different char-
acteristic or value from every other and will
be representative of a different letter, figure,
or other character of the language mto which
the code characters are to he tmnshted The
capacity of the telegraph instrument consti-

- tuting the subject-matter of this invention for

converting the characters of a telegraph-code
into the symbols of language is dependent
upon the application of these two principles.
Said instrument therefore constitutes a means
for analyzing the telegraphic-code characters
and for combining svnthemc‘thy representa-
tives of the components into which the code
characters are resolved in such a manner that
each particular combination of these repre-
sentatives; whether they be movements or
other functions, will control the selection of
a character in the second system or language
corresponding to the particular combination
of signals controlling said combination of rep-
resentative functions or movements.

In the Morse code, for example, the greatest
numbeér of electrlcalswnals found in any sin-
gle code character is six, and each of these
It is
essentlal therefore, that the dot and dash for
any one of these six positions control repre-
sentative functions or movements, and it is
also desirable that the sum of the values of
the functions or movements representing a
dot and a dash of any one of these six posi-
tions be different from the sum of such func-
tions or movements for each of the other five
positions. The values assigned to these dot
and dash signals may be Vdrled within wide

-limits, but they are preferably as follows: for

the ﬁrst period, one for the dot and sixteen

for the dash; for the second period, two for .

the dot and twelve for the dash; for the third
period, one for the dot and seventeen for the
dash; for the fourth period, three for the dot
and seventeen for the dash; tor the fifth period,

“four for the dot and e10ht for the dash, and

for the sixth period, one for the dot As in
the Morse code, thele is no dash in the sixth
period, no value is assigned to the dash for
such period. The value of any code charac-
ter in the Morse code may therefore be deter-
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mined by merely adding the values of the sig-
nal components in the different positions for
each code character, and it will be found that
the sums of the values of these signal com-
ponents are all different and that they run
substantlallv 1n a consecutive series. The dot

70

and dash in each period or position of thecode

character 1 term a *‘ group” of signals or sig-
nal components, and means are provided for
selecting a corresponding group of represen-
tative functions or elements and also for se-
lecting the particular representative com-
ponent of each representative group accord-
ing as the signal sent is a dot or adash. The
selection of the representative group is pref-
erably determined by a group-selector having
atraveling or step-by-step movement, the sub-
divisions or steps of which movement corre-
spond to the periods or positions of the sig-
nals of the code character, and this group-
selector will be returned to itsnormal or zero

' position after the reception of all the signals

of a code character in order that it may be in
position to operate properly when the signals
of the next code character arereceived. This
group-selector should of course be returned
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to such normal or zero position after the re-

ception of each code character regardless of
the number of signals constituting such code
character, and hence regardless of the num-
ber of stepssuchselector hasadvanced. Hence
the traveling movement of this group-selector
from its zero position may be a variable one,
consisting of any number of steps from one
to the maximum, which is in this case six, at
the end of which step or steps representing
the number of signal components of the code
character the group-selector will always be
returned to such normal position.

In connection with the group-selector just
described it is necessary to provide compo-
nent-selecting means for choosing that one of
the two representative components of a group
of representative components or elements
which corresponds’ to the signal received—
that is to say, the representative component
selected in any group should correspond to
the dot or dash signal located in the period or
position corresponding to that group of repre-
sentative components or elements. As each
representative component so selected has a
different numerical value, it will be evident
that the.selection of any letter, figure, or other

language character may be readily controlled

by any numerical value or by the combina-
tion or addition of any series of numerical
values representing the signal component or
components of a code chalactel

For such language character or characters
as may be represented in a telegraphic code
by a signal of different value or valuesfrom the
dot and dash signals special selecting means
controlled by such different value or values of
the elecirical signal may be employed. Inmy

instrument the selection of the representative
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components corresponding to the dot and dash

signals is controlled by the time constants of
theso electrical signals,and in an analgous man-
ner theselection of the mlscellaneous character
or characters

embodying signal components |

|

having a time constant of dlﬁelent value from |

that of the dot or the dash may be controlled by
such other time constant. In the Morse code
there are four different electrical signals hav-
ing dlﬁel ent time constants, the sig nal for the
letter ‘L.” being a longer mal\e of the circuit
than that representing the dash while the sig-
nal representing the mphel (* ”) has a lonou'
time constant than that for the letter < T,.”
Hence in my instrument in order to control
the selection of all language characters I pro-
vide selecting means havmo at least four func-
tions or movements concqpondln respec-
tively, to and controlled, Iespectlvdv, by the
four dlﬁelent time constdnts of the four elec-
trical signal components into which all Morse
characters may be resolved.

The analysis of the code characters of a
telegraphic code into their electrical signal
components and the mode of selecting and
combining representative components or ele-
ments synthetically for the purpose of select-
ing the language character couespondmo to
each code chamctel received have now been
described. In ovder that a telegraphic mes-
sage may be properly translated into corre-

sponding language characters, words, and sen- |

tences, it is important also to consider the
non-electrical components of the code charac-
ters—that is, the breaks in the circuit between
the dots, dashes, &c.—and to consider the
relative values of these breaks between the
electrical components of the code characters
and of the breaks between successive code
characters and longer breaks representing the
spaces between words, &c.  In order to ana-
lyze all of the components of a telegraphic
message, I therefore provide controlling or se-
lectmu means governed by breaks of dxﬂel ent

dlueQ—Ehdth by breaksofdifferentlengths—
and the lenoths or time constants of these
breaks are emplo,y ed to govern the selection of
such space or other device as it may be neces-
sary to operate in order properly to separate
letters, words, &e.  As a break in the circuit
necessauls tollow%eve v make of the same, the
selectlno means controlled by said makes "and
breaks has two opposite or reciprocal func-
tions, or rather two sets of opposite or recip-

roc: 11 functions, one function being the con- ;

trol or selection of one or more dences gov-
erned by the malces of the circuit and bV the
time constants of such makes, and the other
being the control or selection of one or more

levices governed by the breaks in the circuit
and by t the time constants of such breaks, so |
that every funetion or operation necessary to

the analysis of a telegraphic message and to
the conversion of it into terms of lanoudoe is
governed by some one of these I(}ClplOC‘dl and

8

ditferential controlling or selecting functiom
of a translating-receiver opemble Dy every
combination of signals capable of being tele
graphically transmitted to represent a mes-
sage.

Other features of my invention not herein-
betore described, but which will be hereinaf-
ter referred to, are illustrated in the accom-
panying (ha\\inos, in which—

Figure 1 is a sectional plan of an analyzing
mechanism of a receiving telegraph instru-
ment embodying nmy invention. the section be-
ing taken in line 1 1, Fig. 2. Fig. 2is a front
elevation of said analyzing mechanism with
parts brokenaway. Fig. 31isan end elevation
of said analyzing mechanism and a portion of
the combining or adding mechanism as viewed
from the motor end of the instrument with
the motor and some other parts removed and
parts broken away to show the parts clearly.
Fig. 4 is a plan of the upper portion of the
instrument, showing the group-selector, the
combining or adclmo mechanism, and the type-
selecting de\ ices, the lower portion of the ana-
lyzing mechanism and certain other parts be-
ing removed for the sake of clearness. Fig.
5 is an end elevation viewed from the left in
Tig. 4 and slightly enlarged of the recording
or printing mechanism and the spacing and
other devices cooperative therewith. Fig. 6
is a detail enlarged to twice the natural size,
illustrating in end elevation certain elements
of the combmmo or adding mechanism in po-
sition for selcctmg a dot component. Fig. 7
is a detail on the same scale illustrating the
same and other parts in plan in positions cor-
responding to those shown in Fig. 6. Figs.

3 and 9 are details concspondmo to Flos 6
and 7 and illustrate the positions of the parts
for selecting a dash component. Figs. 10, 11,
and 12 are respectively a left end, a front,
and a right end elevation illustrating on the
same enlarged scale the group-selector, the
groups of character-selecting components, and
the carrier for said components. Figs. 13
and 14 are enlarged details of a teed device
complementary to that which operates the
component-carrier. Figs. 15 and 16 alc en-
larged details of the group-selector.  Figs. 17
and 18 are lespwtlv ly front and end elev
tionsillustratingon the same enlarged scale the
differential component-selectors and coupling
means for bringing them selectively into ac-
tion. TFigs. 19, 20, and 21 are enlarged de-

tails of the component-selector representing

the dot and one element of the coupling means
associated therewith. Figs. 22 and 23 are
corresponding views of the complementary
coupling member to that shown in Figs. 19
to 21, inclusive. Figs. 24 and 25 are sumhu
details of the component-selectorr epresenting
the dash. Fig. 26 is a diagrammatic view
illustrating the various electrical elements of
the instrument and the selecting and control-
ling means therefor.
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2

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

The receiving telegraph instrument form-
ing the subject-matter of this invention em-
bodies two main mechanisms, one of which
operates as a translating-receiver and is gov-
erned by the signals received, while the other
consists of a plurality of character indicating
or recording devices, usually in the form of-a
set of types, assembled about the periphery of
a type-wheel. The instrument as a whole
comprises a number of subordinate mechan-
isms or devices each having to perform one
or more of the analyzing or combining func-
tions of the instrument. Most of the move-
ments of the different operative parts of the
instrument are governed by driving means
normally continuously operative, the power
requisite for operating the parts being pref-
erably obtained from a small-series electric
motor, such as 2, having its armature-shatt de-
tachably connected with the main driving-
shaft 3 by means of a coupling-box 4. (See
Figs. 1and 2.) The main element of the con-
trolling or selecting means for analyzing the
signals received by the instrument is in this
case an electromagnet 5, mounted on the base-
plate 6. The armature 7 of this electromag-
nethasthe usual to-and-fro movement, and the
two oscillatory movements of this armature,
one of which is governed, of course, by the
energization and the other by the deénergiza-
tion of the magnet, are utilized to determine
the selection of a pair of reciprocally-opera-
tive elements governed, respectively, by the
malkes and breaks in the circuit to said elec-
tromagnet and controlling the movements of
those parts which have functions representa-
tive of such makes and breaks and of the
lengths or time constants thereof. In the pre-
ferred construction the shatt 3 is a continu-
ously-rotative driver, and its partial rotations
are transmitted to the reciprocally-operative
elements just mentioned. These elements
may be any suitable for the purpose; but the
elements governed directly by the armature
7 preferably constitute coupling means hay-
ing the usual alternating or reciprocal coup-
ling functions, & pair of coupling members 9
and 10 being shiftable into and out of engage-
ment with a central coupling member 8, se-
cured to the shaft11. All of these coupling
elements may be mounted on a continuously-
rotative shaft 11, journaled at its ends, as is
the shaft 3, in a pair of uprights 12 and 13,
fastened to the base-plate 6. The interme-
diate clutch member 8 is fastened directly to
this shaft, while the other two members 9 and
10 are loosely mounted thereon and are driven
alternately by the member 8.

The driving connections between the main
driver 8 and the shaff 11, carrying these re-
ciprocally - operative coupling elements, are
clearly shown in Figs. 1 to 4, inclusive. As

illustrated, they comprise a gear-train con-

766,474

necting the shafts 3 and 11 for rotating the
latter continuously and two other gear-trains

for alternately operating a pair of elements

which determine the extent of feed of a pair
of feed devices which determine the feed
movements of the component-selectors, these
selectors governing in turn the combination
or addition of the components representative
of the dots and dashes of the code characters,
and hence representative of the language char-
acters to be indicated and printed. The first
gear-train embodiesa pinion 14, secured to
the shaft 3 and meshing with a spur-gear 15,
mounted on a stud 16 and driving another
pinion 17, in mesh with the spur-gear 18, se-
cured to the shaft 11. The other two gear-
trains connect an intermediate shaft 20 with
another shaft 21, carrying the feed devices
just mentioned, these feed devices being also
preferably rotary. In order to operate the
feed devices at a uniform rate of speed and
prevent breaking of any of these parts, a fric-
tional driving connection is preferably main-
tained between the shaft 20 and the feed de-
vices or gears22and 23. Theshaft 20 hasat
one end thereof (see Fig. 4) a resistance mem-
ber, such as a nut 24, screwed as far onto the
threaded portion 25 of the shaft 20 as possi-
ble, and this nut has a metallic washer 26 fix-
edly secured thereto and connected to one end
of arather strong helical spring 27, encircling
the shaft 20, and connected at its other end to
another metallic washer 28, rotatable with the
shaft 20, but having a slight movement lon-
gitudinally thereof. The spring 27 presses
this washer into engagement with one of a
pair of leather washers for frictionally coup-
ling a spur-pinion 30 to the shatt 20 by means
of a pair of leather or similar washers 31 co-
operating with another metallic washer 32,
fast to said shaft. This spur-pinion 30 is con-
tinuously driven by the spur-gear 15, and
hence tends to rotate continuously the shaft
20. The shaft 20 also has thereon three fixed
collars 35, 36, and 37, separated by different
intervals, and between each pair of washers
is located another driving-pinion having a
relatively long hub portion extending there-
from. These gear-pinions are designated, re-
spectively, by 88 and 39 and their hub por-
tions by 40 and 41. Between each of the

gears 38 and 39 and the washer 36 is a helical

spring, these springs being designated, re-
spectively, by 42 and 43 and surrounding the
hub portions 40 and 41 of said gears. The
gear-wheels 22 and 23 mesh, respectively, di-
rectly with the pinions 38 and 39 and obvi-
ously areadapted to bedriven thereby. These
feed devices are intended to operate recipro-
cally—that is to say, when one of them is ro-
tating the other is held fast—and the recipro-
cal movements of these feed devices are also
pretferably controlled by the same electromag-
net 5 that brings the coupling elements 9 and
10 reciprocally into action. This will be clear
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by referring to Figs. 1, 3, and 4, from which
it will be seen that the armature 7 of the elec-
tromagnet 5 is secured to a vertical spindle 45,
journaled in suitable bearings and also having
in fixed relation therewith a duplex shitting-
lever 46 tor shifting the coupling members
9 and 10 simultaneously, so as to bring them
alternately into engagement with the central
coupling member 8. Near its upper end the
spindle 45 has secured thereto an escapement
47 for permitting the feed-wheels 22 and 23
to turn alternately, the wheel 23 being held
fast by the escapement and the wheel 22 be-

ing permitted to rotate when the electromag- |
net 5 is energized and the coupling member :

10 clutches to the central member 8. The re-
turn movements of the coupling-lever 46 and
the escapement 47 are of course controlled by

a suitable retracting-spring 48, secured to the .

post 49,

In this construction the gear-wheel |

23 forms part of a carrier supporting a plu-
in thecomplementary member 72 of the coup-

rality of components or groups of components
selectible in accordance with the electrical
signal components of the code characters re-
ceived by the instrument.

It also constitutes

one element of the group-selecting means heve- .

inbetore mentioned.

Referring particularly to Figs. 6 to 9, in-
clusive, it will be seen that the gear-wheel 23
has secured thereto a segment 50, supporting
all of the character-selecting components be-
fore referred to, and that these components
are divided into six groups, each group with
the exception of one containing two compo-
nents and the components of each group be-
ing mounted in ditferent angular positions
about the shaft 21. These components are
preferably long and short stops or pins repre-
sentative of the desired feed-values—such, for
example, as those which I have hereinbefore
stated may be assigned to them—the stops of
the first group being designated, respectively,
by 51 and 52, those of the second group by
53 and 54, those of the third group by 35 and
56, those of the fourth group by 57 and 38,
those of the fifth group by 59 and 60, and that
of the sixth group by 61. The component-
carrier and all of the parts associated directly
therewith are normally mounted to have in-
termittent rotary movements about the shafc
21 and axially - reciprocatory movements
lengthwise of the shaft. These veciprocatory
and rotary movements of the carrier 50 de-
termine the selection of the groups according
as the carrier is advanced step by step from
one position to another along said shaft and
also represent the movement of the selected
component in each group mounted on the car-
rier. In order that the pinion 39 and the

carrier 23 may remain rotatively connected
regardless of the group selected, one of these
elements, preferably the pinion, has a tooth-
face long enough to control the six stages of
the controlling movement of the means for
selecting the groupsand the componentsthere-

of. Oneof the dogs 47 and 47" of the escape-
ment 47 also has a face long enough to codp-
erate with the spur-gear 23 in all of its group-
selecting positions. The subdivisions or steps
and the traveling movements of the group-
selector are determined in this case by a se-
lector proper. (Clearly illustrated in detail
in Figs. 11, 15, and 16.) In the form shown
this selector is a sleeve 65, mounted to re-
ciprocate along the shaft 21 and held against
rotation by the walls of the guide-slot 66, co-
operative with a suitable guide. At diamet-
rically opposite points in the periphery of
the sleeve toothed racks, preferably two in
number and designated by 67 and 68, are
shown, cach of these racks containing seven
rack-teeth or one more than the groups of
components to beselected.  Atone end thereof
the sleeve 65 has the socket 69 of a coupling-
box and four coupling-pins 70 projecting 1n
this construction inwardly into a groove 71

ling-box. This connection therefore compels
the component-carrier and its components to
travel lengthwise of the shatt 21, while at the
same time permittingsaid carrier and compo-
nents to have intermittent feed or rotary
movements relative to the sleeve 65. The
step-by-step movement of the sleeve 65 may
be effected by means of an electromagnetic-
ally-operated pawl 73, which in this case is
operated by an electromagnet 74 and is pref-
erably controlled by a local circuit, which is
made when the main circuit to the telegraph
instrument is broken. The pawl 73 is of the
by-pass or safety type and is normally pressed
toward the teeth of the rack 67 by a light
spring 74" on a pivoted armature 75. This
pawl has a tail-piece 73, which coacts with a
stop, such as the stop-pin 73", to shift the
pawl out of engagement with the teeth of the
rack after each step movement of the rack.
When the electromagnet T4 is energized, the
spring 74" instantly presses the pawl into en-
gagement with the adjacent tooth of the rack
and the continued movement of the armature
75 causes the pawl to move the rack onestep
in opposition to the force of the spring 65'.
The breaking of the local civeuit through the
electromagnet 74 results in the return of the
pivoted armature 75 by the spring 76. A re-
leasing-pawl is shown at 77 for the purpose
of permitting the sleeve 65 to return to its
normal or zero position after the reception of
a group of electrical signals representing a
code character. This pawl is pivoted in a
suitable manner and is operated by an electro-
magnet 78, which is controlled by the time
constant of a break in the circuit to the re-
ceiving instrument longer than the breaks be-
tween the signal components of the respec-
tive code characters. The spring T8 nor-
mally holds the pawl 77 in engagement with
the teeth of the rack 68 to prevent return
movement of the sleeve. ‘
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.~ After a group-selector has been shifted axi-
ally of the shaft 21 to the desired group-se-
lecting position, component-selecting means,
preferably a pair of component-selectors,

“such as the stop-arms 80 and 81, may be op-

erated selectively to determine which one ot
the eomponents of any given group shall be
permitted to operate to produce a selecting
movement representative of the particular
electrical signal corresponding to such char-
acter-selecting component.

- InFigs. 17 t0 25, inclusive, I have illustrated
in detail the construction of the principal de-

vices for determining the selection of the com--

ponents 51 to 61, inclusive, and in Figs. 6 to
9, inclusive, the operation of these parts is
One of these arms, in this
case the arm 81, representing the selection of
a component corresponding to the dash, is se-

cured directly to the shaft 21 and is some- |

what shorter than the arm 80 in order that
it may not come into engagement with the
shorter of the two components or stops in
any group. The arm 80-is preferably in the
plane of rotation of the arm 81 and is rep-
resentative of the dotin each period of a code
character and coacts with the longer stops
projecting inwardly from the carrier 50. At
the initial end of the carrier or segment 50 a
stop-face, such as 82, (see Figs. 6 and 8,) de-
termines the initial or zero position of the
twostop-arms 80 and 81, the zero-point being in
the common plane of the forward faces of
these stop-arms. As the shaft 21 is in this
case the driven member, which directly con-
trols the selection of the respective characters
or types to be recorded, it will be evident that
thie arm 81 has an invariable movement in
unison therewith. The arm 80, however, is
so.monunted that it is capable of having a rel-
ative rotary movement with respect to that
of said shaft.
this arm 80 is secured, as by brazing and pin-
ning, (see Figs. 18 and 21, particularly,) to
a sleeve mounted on the shaft 21 and adapted
to be coupled thereto and uncoupled there-
from, as required.. This sleeve preferably
constitutes one of a pair of complementary
coupling members and may be of the type
shown at 83. The complementary clutch
member 1s preferably of the type indicated
at 84-—that is to say, it is also a sleeve mount-
ed on the shaft 21—but its operation is dif-
ferent from that of the coupling member 83.
The member 84, which is the controlling ele-
ment of the clutch, has a slot 85 therein co-
operating with a pin 86 in such a manner that
sald clutch member always rotates in nnison
with the shaft 21, but has a reciprocatory
movement axially thereof for the purpose of
engaging and disengaging the complementary
coupling or clutching element 83. The ele-
ment 83 of the clutch has no movement axi-
ally of the shaft 21,.(see Fig. 17,) but is so
constructed as to have a partial rotation

In the preferred construction.
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through an arc of about one hundred and
eighty degrees when released by the coupling
member 84. This rotary movement of the
member 83 is determined by a peripheralslot
or cut-away portion 87, extending entirely
through about one-half of the member 83,
and the end walls of this slot constitute stop-
walls for limiting the movement of said coup-
ling member, the sleeve being stopped in
either one of its two. positions by a pin 88,
which, it will be evident, also prevents axial
movement of the sleeve. At the inner end
thereof the sleeve 83 has a coupling recess
or groove 89, which codperates with a coup-
ling-tongue 90, projecting from the adjacent

-inner end of the complementary coupling-

sleeve 84, and when the tongue 90 is in the
groove 89.it will be evident that the two
component selectors or arms 80 and 81 will
move in unison with the shaft 21. The inner
end of the sleeve 83 is cut away to form.a
face 91, parallel with the extreme end of the
sleeve, and the movement of the tongue 90
necessary to disengage itself from the coup-
ling recess 89,1s but a trifle greater than the dis-
tance from the back wall of said recess 89 to the
wall 91. as will be evident by referring to Kig.
17. Whenthesleeve 83 is uncoupled, as shown
in this figure, the arm 80 is free and will have

moved into contact with the stop-pin 61, (see.

Fig. 8,) while the shaft 21 turns in the direc-
tion indicated in said view and carries. the
short component-selector 81 into engagement
with one of the long stop-pins on the carrier,
and as this movement of the short stop-arm 81
and its shatft may continue through an arc
of one hundred and eighty degrees or more
before the pin 88 strikes the lower stop-wall
of the groove 87 (seen in Fig. 17) it will be
clear that the arm 80 cannot interfere with the
proper operation of the stop-arm 81 and that
said arm will at the proper moment come into
engagement with and be stopped by the par-
ticular-long stop-pin in that group of select-
ing components or pins opposite which the
component-selectors 80 and 81 are at the time.
On the stopping of the feed of the wheel 22,
and hence of the shaft 21, by either of the
arms S0 or 81 coming in contact with a stop-
pin on the carrier the escapement operates to
engage and lock said wheel 22 and release the
other wheel, 23, whereupon said wheel 23 and
its carrier will follow up the movement of the
wheel 22, travel through an arc equal to that
traversed by the preceding movement of the
wheel 22, and will be stopped by the engage-
ment of the long stop-arm 80 with the short
stop-arm 81, which is held at such time in a
fixed position by the shaft 21, this partial ro-
tation of the wheel 23 serving to return the
coupling member 83 to a position correspond-
ing to that shown in Fig. 17, when the tongue
90 will slip back into the recess 89, and thus
lock the long arm 80 to the shatft 21 again, the
actual movement of the arm 80 being effected
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by the stop 82, which moving into engagement
with the back of the stop-arm 80 always car-
ries said stop-arm with it when the gear-wheel
23 is released to follow up a movement of the
wheel 22.

The shifting of the coupling member 84
away from its normal position, in which it is
coupled to the complementary member 83,
may be etfected in any desired manner, but
preferably by a shifting-lever, such as 92, one

end of which works in the slot 93 and which |

is preferably held in its coupled position by
means of & spring, such as 94, and is operated
in the other direction to release the coupling
member 83 by means of an electromagnet 95,
controlled by the dash-signals of the code
characters received by the instrument. When
the dot-signal is received, however, this mag-
net is not operated. As the different dot and
dash signals of the respective periodsfrom the

will first he turned a distance representative
of the particular character-selecting compo-
nent represented by the electrical signal re-
ceived, and said wheel will then be stopped
and the wheel 23 will have an equal movement
following up that of the wheel 22 in order to
permit the wheel 22 to he free to turn again
when another character-selecting component
is bronght into action. Thus the wheel 22 ad-
vances by successive partial rotations repre-
sentative of the electrical signal components
of the code characters received until the last
partial movement representing the last signal
component is printed, when the. wheel will
have added a series of values the total of
which will represent and determine the loca-
tion at the printing-point of the langnage char-
acter corresponding to the code character re-
ceived. Provision must of course be made for
returning each language character after its
selection and after printing to its original po-
sition.

While the character-selecting means just
described may be caused to select indicating

or recording devices illustrating language |

characters organized in any well-known man-
ner, 1 have shown herein a plurality of these
characters or types disposed about the periph-
ery of a type-wheel 100, which is normally
coupled to the shaft 21, but is released after
printing in order that it may return to a zero
position and codperate properly with the se-
lecting mechanism when the next series of
electrical signals is received. In this case
said type-wheel has a hub 101 journaled in

!

theend plate 102 of the instrumentand formed |

at its inner end with coupling-teeth 103,

which codperate with a complementary coup- |

ling member 104, mounted on the shatt 21
and held against rotation by a stop pin or
screw 105, but free to move axially on said

i signal components of two values.
first to the sixth are received the wheel 92

7

ot a shifting-lever 108, controlled by a spring
109 and an electromagnet 110. When said
electromagnet is energized, the type-wheel is
released by the withdrawal of the coupling
member 104 therefrom and is free to return
to its zero position. This position in the
present case is determined by a stop 111 on

the end plate 102, against which stop a stop- -

arm 112 on the type-wheel strikes, when a
refurn movement is imparted to said wheel.
This return movementmay be effected advan-
tageously by a coiled spring 113, one end of
which is fastened to the plate 102 and the other
end of which is secured to the back wall of a
groove in the hub in which the spring is
coiled, as shown in Fig. 4.

The devices hereinbefore described are con-
trolled solely by the ordinary dot and dash
components of a telegraphic code—that is, by
Certain
characters, however, are governed by an elec-
trical signal or signals of greater length than
the dot or the dash, and these miscellaneous
electrical signals having values or time con-
stants greater than the dot or the dash will
preferably control the language characters
represented thereby through separate means
from that previously described. The selection
of these few characters may be accomplished
in many ways, but the means shown herein
will suffice for the purpose. The letter **L”
and the cipher 07 are the only characters
in common use in the Morse code that are
represented by electrical signals of greater
length than a dot or a dash, and the “*I.” and
07 types are mounted herein on a lever piv-
oted on the extended end of the shatt 21, so that
the types will movein the same planeas those
of the type-wheel 100, Thisleveris designated
115 and has in connection therewith a ratchet-
segment 116, which cooperates with a stop-
pawl117,spring-pressed,adjustablein position
by an adjusting-screw 118, and releasable from
the ratchet-wheel by an electromagnet 119.
In this construction a spring 120 normally
holds the lever 115 and its types "L’ and **0”
away from the printing-point, and the lever
has two different movements, controlled, re-
spectively, by the differential action of a com-
pound solenoid 121, mounted on the end plate
102 and having its coils so connected as to
shift the first character on the lever 115 to
the printing position when the electrical sig-
nal having a value or time constant next in
order above that of the dash is received, while
the second character on the lever 115 is
brought to the printing-point when the sighal
component having the highest value in the
Morse code is received. Half of the coils of
the solenoid are energized, preferably, for the
selection of the first of these two characters,
and all of the coils when the second character

shatt a distance represented by the slot 106. | is to be recorded.
This coupling member 104 is peripherally
grooved, as at 107, and is operated by means

i

The type-wheel 100 and the types on the
lever 115 may be inked in any suitable man-
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qier, ink-rolls 125 and 126 being shown for

the former and an inking-pad 127 for the
latter. Impression may be effected by bring-

ing a swinging platen, such as 128, into en-

gagement with the type, which is located at
the printing-point when said platen is oper-
ated. This platen is pivoted at 129 at a suit-
able point on the frame, and at its upper end
passes through and works in an opening in
the end plate 102. (See Fig. 5.) At its lower
end it is connected to the armature 131 of
the electromagnet 132, by which its working
movement is effected. Thé advance of this
platen 128 toward the printing-point and into
engagement with the selected type also serves
to indicate the letter-space feed of a paper-
feeding device, which may be of any suitable
type. The paper on which the characters are
to be printed is not illustrated herein, but
will pass from a suitable reel to the space be-
tween the type-wheel and the platen and
through a pair of feed-rolls 133 and 134, by
which it will be advanced. A ratchet-wheel
135 at one end of the feed-roll 134 controls
the feed movements of this paper, and its op-
eration is preferably controlled by a differen-
tial feed mechanism which operates to turn
the feed-roll 184 one step after each letter and

‘two or more steps after each word in order

to effect the proper letter-spacing and word-
spacing movements. The letter-spacing is
here accomplished by the platen, a pivoted
lever being shown at 136, which is so operated
by a spring 137 as to follow the platen to-
ward the printing-point and draw back a feed-
pawl 138 to indicate the feed on the working
stroke of the platen, while the actual feed
movement is accomplished by the platen on
its return movement. The pawl 138is mount-
ed on a rock-arm 139, pivotally connected to
said lever 136, and another similar rock-arm,
pawl and lever, and spring (designated by
140, 141, 142, and 143) determine the word-
space movement of the feed-rolls, the indica-
tion of the feed for word-spacing being deter-
mined by an electromagnet 244. Both of
these spacing movements are controlled by
the time constants of breaks in the circuit to
the instrument, it being understood that in
telegraphic messages a longer space is left be-
tween. code characters than between electrical
signal components of such characters and
that still greater space is left to indicate the
space between words. The extreme left-hand
end of the shaft 21, adjacent to the various
parts just described, is supported by and has
a bearing in a yoke 145, fastened to the end
plate 102. ,

It has been hereinbefore stated that the
coupling members 9 and 10 are alternately
engaged with and disengaged from the con-
tinuously-rotative central coupling element 8,
and these two members 9 and 10 constitute
the principal means for analyzing the code

characters received by the instrument and for
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selecting for operation various devices repre-
senting the different values or time constants
of the different makes and breaks of the cir-
cuittosaid instrument. These coupling mem-
bers 9 and 10 are preferably provided with
long hubs, which are journaled in and recip-
rocate in the direction of their axes with a
rectangular frame 150, the shifting of which
is governed by the shifting-lever 46, before
described. Mounted on these hubs and pref-
erably frictionally connected therewith so asto
turn normally with their respective coupling
elements are complementary reciprocally-
operative selectors, preferably in the form of
automatic electrical controlling-switches 151
and 152, these switches, however, being pref-
erably so connected with the elements 9 and
10 as to yield when an abnormal movement
of the corresponding coupling element occurs.
These selectors or controlling -switches ‘are
normally held in the position shown at the
lett in Fig. 2 when messages are not being
sent, each switch being normally drawn down
by a spring, such as 153 or 154, having a suit-
able connection with the switch, in this case
a sliding connection to compensate for the
axial reciprocating movements of theswitches.

Near their ends the arms 151 and 152 carry.

brushes 155 and 156, which codperate alter-
nately with two series of electrical contacts,
one series of which is carried’ by a segment
157 and the other by a segment 158, (see
Figs. 1 and 2,) the manner in which the re-
spective contacts are arranged in each seg-
ment. being illustrated diagrammatically in
Fig. 26. The limit of the upward move-
ments of the switches 151 and 152 is deter-
mined in this case by a pair of long stops 160
and 161 in fixed relation with the segments at
the upper ends thereof.

Whether the device to be selectively oper-
ated by the make and break components of
the message received is governed by a make
or a break in the circuit is determined by the
electromagnet 5, which shifts one or the other
of the clutch elements 9 and 10 into engage-
ment with the central member 8 and at the
same time carries the corresponding contact-
brush into engagement with the face of the
segment, at the same time carrying the other
brush away from its segment. Which one of
the devices controlled by a make or a break
is to be operated is determined by the length
of the make or break of the circuit. The
switch-arm 152 and the contacts on the seg-
ment 158 are controlled by makes in the cir-
cuit,while the arm 151 and the contacts on the
segment 157 are governed by the breaks.

Referring now to Fig. 26, it will be seen
that the main electromagnet 5 is operated
from a source of energy or battery 189, the
circuit being made or broken across the ter-
minals 180 and 191 by means of a main-line
relay or by the sending-key or other device
for making and breaking the circuit. The
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source of energy or battery for controlling
and operating the main electromagnet 5 may
be in the main-line circuit, but is preferably
located as just deseribed. It will also be seen
that each segment is divided into five main
parts, the first section of the segment 158
being blank. or covered with insulation, as
indicated at 162, while the remainder of the
segment traversed by the arm 152 is divided
into four contacts or contact-sections 163, 164,
165, and 166, insulated from one another.
The segment 157 is divided into five sections
or contacts insulated from one another and
designated, respectively, by 167, 168, 169,
170, and 171. According as themake or break
of the circuit is shorter or longer the switch-
arm controlled thereby will travel through a
shorter or longer arc corresponding substan-
tially to the time constant of the make or
break in the circuit. The section 162 is blanlk,
because the shortest make of the circuit may
operate directly upon the device controlled
thereby without regard to selecting devices;
but all other signals ditfering therefrom must
be controlled by different contacts on the
segments. It the signal is a make represent-
ing a dash, the switch 152 moves through an
arc approximately twice as great as when a
dot is received, and hence reaches the contact
163 and closes a circuit through switch 152,
contact-brush 156, contact 163, conductor 182,
electromagnet 95, (which operates to release
the sleeve 83 and permit the component-
selector 81, representing the dash, to move
away from the selector 80, which represents
the dot,) the eircuit from this point being
through the conductor 183 and conductor 184
to the lever of an automatic switeh 186 (which
switch will be hereinatter described) for break-
ing all local cireuits (except that of the main
electromagnet 5) from a source of energy or
battery 189, the circuit from this point being
by way of switch-point 185, conductors 302
and 300 to the source of energy 189, and con-
ductors 301 and 303 to switch 152.

When the letter ““1.” is to be selected, the
switch 132 moves a greater distance and the
brush 156 engages the contact 164, from which
point the cireuit is through conductor 192 to
solenoid 121, one-half of the coils of which
are energized, the return-circuit being by way
ot conductors 183 and 184 and the other de-
vices just described.  When the cipher ‘07
is selected, the movement of the switch-arm
152 is still longer, owing to the increased
ralue of the time constant of the electrical
signal received, and the brush reaches the
contact 165 and closes a circuit through the
conductor 194, which energizes the other half
of the coils of the solenoid 121, the return-
circuit being through conductors 183 184,
&ce., as before.

Should the arm 152 travel through a longer
arc than any ot those just described and the
contact-brush 156 pass beyond the contact 165,

9o

the contact-brush coming into contact with
segment 166 practically short-cireuits the ar-
mature 2 of the motor while the current from
the source of energy is Howing through the
field-zoil 2'. This destroys the function of the
motor to convert electrical energy into work,
but.causes the kinetic energy stored in the ar-
mature to generate an electric current whieh,
flowing from the armature 2 through resist-
ance-coil 213, (or switch 195 and point 213,)
conductors 307, 306, and 303, switch 152, brush
156, contact 166, conductor 309, and resistance
310, tends to react on the armature, thus act-
ing as a brake and suddenly stopping the ar-
mature, the suddenness of stopping depending
upon the resistance in the coil 310. In this
case the resistance is so adjusted that kinetic
energy in the armature-is not entirely coun-
teracted by the current generated by it, thus
leaving enough energy to operate the auto-
matic switch 186, as before described. Any
tendency of the motor or other parts to turn
backward after stopping may be counteracted
by means of a ratchet-wheel placed upon one
of the rotary parts and engaged by a pawl.
The normal motor-circuit is from the source
of energy 189 through conductors 300 and
302, switch-point 185, automatic switch 186,
conductor 184, field-coils 2, armature 2, regu-
lating-switch 195, (which will be hereinafter
described,) conductors 307, 306, and 301 to the
source of energy 189.

After each make of the circuit there is a
break the length of which varies according as
it is desired to indicate the ordinary interrup-
tion of the circuit after transmission of an
electrical signal component of a code charac-
ter or an extra space in a code character, a
space between code characters or a word-space
coming at the end of a series of code charac-
ters. The ordinary interruption after each
electrical signal component is received is the
shortest and in this ease is determined by con-
tact 167 of the segment 157, it being clear
from the previous description of the construc-
tion and operation of the clutch mechanism
controlled by the clectromagnet 5 that the
switch-arm 151 is caused to move each time
that the circuit is broken. The various con-
tacts 167, 168, 169, 170, and 171 correspond
to different spaces, and all of these contacts
govern branches of a local circuit preferably
controlled directly by the source of energy or
battery 189 and are not governed by current
in the circuit to the receiving instrument. 1In
fact, all of the electrically-operated elements
governed by breaks in the circuit to said in-
strument are dependent upon the mechanical
operation of the switch 151 resulting from
the coupling of such switch to the shaft 11
when the armature of the electromagnet 5 is
retracted by its spring 48.  If the break is the
ordinary one, the brush 155 closes a circuit
through the arm 151 and the conductors 303
and 301 to the battery 189, from which the
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circuit is by way of conductors 300 and 302 to
the switch-point 185, automatic switch 186,
(this switch being operated by both switch-
arms 151 and 152, as before described and as

shown clearly in Figs. 1 and 8,) conductors.

184, 308, and 198 to the electromagnet 74 and
conductor 199 back to contact 167. This elec-
tromagnet T4, as before stated, controls the
group-selecting operation and when thus en-

ergized shifts the group-selector to a new

group position.  When an extra space occurs
in a code character, as is frequently the case,
an extra feed movement may be imparted to
the group-selector by energizing the electro-
magnet 74 a second time, this being done in
the present case by providing a second con-
tact 168, insulated from the contact 167, so
that the brush 155 makes the circuit to said
electromagnet twice when it is influenced by
a longer break than the ordinary one between
dots and dashes. After each code character
has been received and the corresponding lan-
guage character printed a longer space is re-
quired, and it is made use of to control the
letter-spacing and printing functions of the
apparatus. Asthe letter-spacing should take
place after printing, the contact 169 prefer-
ably controls the printing-magnet 132, and
the letter-spacing is controlled indirectly, it
being effected, as before described, by the
platen, which on the energization of the
printing-magnet 132 has its working stroke
and simultaneously indicates the letter-space
feed, but does not actually operate the feed-
rolls until its return stroke. The circuit
from the contact-brush 155 for controlling
the printing operation is substantially the
same as that just described, except that from
the return-conductor 308 the current passes
by way of conductor 200 through the print-
ing-electromagnet 132 and the contact 169.

. Several other operations which it is desir-
able to effect at substantially the same time
as the letter-space function may be governed

by a make-and-break wheel 201, moving in"

unison with and preferably secured to the
shaft of the feed-roll 184. This make-and-
break wheel has the same number of contacts
and gaps or insulating-points as there are
teeth in the ratchet-wheel 135, mounted on
said feed-roll, in order that the circuit con-
trolled by said make-and-break wheel may be
first made and then broken every time the

feed-roll is turned one step to feed the paper

a distance representing the space between
letters. The devices which are controlled by
this make-and-break wheel are the electro-
magnet 110, governing the return of the type-
wheel to its zero position after the type has
been located and printed, the electromagnet
78, which releases the group-selector and per-
mits it to return to its initial position after
each code character has been received, and
the electromagnet 119, which releases the
holding-pawl 117 and permits the lever 115

766,474

to return to its normal position after each-

operation thereof to bring one of the miscel-

laneous characters represented by the longest -

two electrical signals to the printing position.
All three of these electromagnets are prefer-
ably connected in parallel in a circuit which
is normally open and which passes from the
battery 189 through conductors 300 and 302,
switch-point 185, automatic switch 186, con-
ductors 184, 308, and 304 to said three elec-
tromagnets 110, 78, and 119; connected in

70

75

parallel, the opposite sides of these electro- -

magnets being connected to the contact-arm
203 of the make-and-break device, which is
normally opposite a gap or insulating-point
of the wheel 201. The hub of this wheel is
connected by a conductor 805 to conductors
307, 306, and 301, through which the circuit
is completed. 1t will be evident that all of
the three electromagnets just described will
be operated simultaneously at each turning
of the make-and-break wheel 201.

A longer space than any of those before de-
seribed 1s necessary for the space between
words, and this word-space is represented by
the contact 170. When a space of this length
oceurs in a telegraphic message, the brush 155
reaches the contact 170 and closes a circuit
which is substantially the same as those be-
fore described with respect to the electro-
magnets 74 and 132, except that from the re-
turn-conductor 308 the current passes through
a conductor 205 and the electromagnet 144,
before described, to said contact 170. This
electromagnet 144 indicates a greater feed
than that indicated by the magnet 132, (pref-
erably a feed twice as great,) and the actual
movementof the feed-roll 134is accomplished
by the spring 142. At the same time the

make-and-break wheel 201 isturned and causes

the energization of electromagnets 110, 78,
and 119 and the operation of the parts con-
trolled thereby; but these are merely ad-
ditional operations assuring the return of the
type-wheel, the group-selector, and the lever
115 to their normal positions and do not in-
terfere with the movements of any of the
other parts. Should the switch 151 travel
onto the contact 171, it will break the motor-
circuit in the manner betore described by
short-circuiting the armature and raising the
arm of the automatic switch 186.

In addition to the devices hereinbefore de-
seribed I prefer to employ suitable means for
governing the operation of the motor, so as
to maintain a uniform speed of rotation of
its armature. This I accomplishin the pres-
ent case by providing a regulator which op-
erates substantially on the principle of a
mechanical governor and also by employing
in connection therewith a regulating-switch
governed by the operation of said mechanical
regulator. Thegovernor or mechanical regu-
lator may be of any suitable construction,
but consists in this case of a.plurality of re-
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silient strips 206, secured at their ends to a
pair ot end pieces 207 and 208, the former of
which is fixed to the shatt 8 and the latter of
which is fastened to a sleeve 209, mounted to
slide on said shaft. Weights2 IO"uethtaohed
to the strips 2086, 1)1efelab1 at their centers.
As the shaft 3 rotates these weights tend to
fly out from the shaft, and the higher the
speed the greater will be the movement of
said weights, and hence the greater the re-

sistance to such rapid rotation, this regulator
thus operating in all respects substantlally as |
a mechanical governor for maintaining a uni-

form rotation of the armature-shaft. As these
weights fly outward of course the hub 208
and the sleeve 209 move inward toward the
motor, and this movement is made use of to
contrel a regulating-switch 195, pivoted on
the upright 12. Tlns switch normally rests
on a contact 213, and hence normally closes
the motor-circuit through the path hereinbe-
fore described-—that is, through the whole
length of the regulating- switch 195. When,
howev er, the hub 208 and the sleeve 209 move
inward, the regulating-switch follows them
and breaks the circuit at 213 and rests against
the end of the sleeve 209, which constitutes
a mechanical stop for the regulating-switch.
Another path through a resistance 215, as
seen in said houlu, is presented for the cur-
rent when contact is broken at 213, and hence
this regulator and its switch not only tend
to I\Lep the armature-speed constant, but also
slow down the same very mateually in case
of a sudden abnormal acceleration in the
speed, this slowing down being due to the
passage of the current through Said extra re-
sistance 215.
What I claim is—

A receiving telegraph instrument com-
prising a plumllt\ of character-indicating de-
vices, and a translating-receiver common to
said devices and contr ollmo them selectively
in accordance with the comblnatlon‘s of re-
celver- mﬂuencmg signals representing their
respective code characters and having means
forselectively converting each signal of a code
having signals of dlﬁuent lungths for various
positions of a code character into two move-
ments one of which is characteristic of the
length and the other of which is characteris-
tlc ot the poqmon ot such signal.

A receiving telegraph instrument com-
prising a plumlm of character-recording de-
vices, and a translating-receiver common to
said devices and CODtIOHlI’lO them selectively
in accordance with the combmatxons of re-
ceiver-influencing signals representing their
respective code cl aracters and having means
for selectively converting each swnal of a
code having signals of different lengths for

various positions of a code character irito two
movements one of which is characteristic of
the length and the other of which is charac-

teristic of the position of such signal.

1A

3. A printing-telegraph instrument, com-
pusm a set of types, and a tmnshtmo -re-
ceiver common to said types and COI]th“lllO'
them sclectively in accordance with the com-
binations of receiver- mﬂuoncmo signals rep-
resenting their respective code characters and
having means for selectively converting each
sxonal of a code having signals of dlﬁe ent
lenothq for various positions of a code char-
acter into two movements one of which is
characteristic of the length and the other of
which is characteristic of the position of such
signal.

A receiving telegraph instrument com-
prising a plurality of character-indicating de-
vices, and a tr anqlatmo -receiver constructed
and opemtlve to tr: mstoxm the combinations
ot receiver-influencing signals representing
the respective code characters of said devices
into a plurality of different movements rep-
resenting said devices and controlling them
selectively said receiver having means 101 se-
lectively converting each mgnal of acode hav-
ing signals of dlﬁemnt lengths for various
positions of a code character into two move-
ments one of which is characteristic of the
length and the other of which is characteris-
tic of the position of such signal.

5. A receiving telegraph instrument com-
prising a plumhty of character-indicating de-
Vlces, (md a translating-receiver embodvmo @
pair of reciprocally -operative elements the
working stroke of one of which is controlled
by the makes and the working stroke of the
other of which is controlled bv the breaks in
the circuit to the receiver and controlling
said devices selectively in accordance with the
combinations of signals representing their re-
spective code characters said receiver having
means for selectively converting cach ,slonal
of a code having signals of (hﬁelent; lcnoths
for various positions of a code character into
movements char: acteristic of the length and
position of such signal.

6. A receiving tdcomph instrument com-
prising a p]arlllty of character-indicating de-
v1ces, and a translating-receiver embodying a
pair of reciprocally-operative variably-niov-
able elements the working stroke of one of
which is controlled by variable malkes and the
working stroke of the other of which is con-
trolled by variable breaks in the circuit to the
receiver and controlling said devices select-
ively in accordance with the combinations of
signals representing their respective code
characters and having means for Selectively
converting each slonal of a code having sig-
nals of dlﬂ'el ent lunoths for various positions
of a code character into movements character-
istic of the length and position ot such signal.

7. A receiving telegraph instrument com-
plisin
vices, and a translating-receiver embodying a
pair of reciprocally-operative elements each
movableabouta center and the working stroke

70

75

So

35

9o

95

100

110

115

120

125

a plmalltv of character-indicating de- -




10

12 766,474

of one of which is controlled by the makes
and the working stroke of the other of which
is controlled by the breaks in the circuit to

“the receiver and controlling said devices se-

lectively in accordance with the combinations
of signals representing their respective code
characters said receiver having means for se-
lectively converting each signal of a code hav-

ing signals of different lengths for various

_positions of a code character into movements

characteristic of the length and position of

" such signal.

15

20

8. A receiving telegraph instrument com-

" prising a plurality of character-indicating de-

vices, and a translating-receiver embodying a
pair of reciprocally-operative elements each
oscillatory about a center and the working
stroke of one of which is controlled by the
makes and the working stroke of the other of
which is controlled by the breaks in the cir-
cuit to the receiver and controlling said de-

~ vices selectively in accordance with the com-

binations of sighals representing their respec-
tive code characters said receiver embodying
means for selectively converting each signal

_ of a code having signals of different lengths
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for various positions of a code character into
movements characteristic of the length and
position of such signal.

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

vices, and a translating-receiver embodying a.

pair of reciprocally-operative elements each
movable about a common center and the work-
ing stroke of one of which is controlled by
the makes and the working stroke of the other
of which is controlled by the breaks in the
circuit to the receiver and controlling said de-
vices selectively in accordance with the com-
binations of signals representing their respec-
tive code characterssaid receiver having means
for selectively converting each signal of a code

having signals of different lengths for various

positions of a code character into movements
characteristic of the length and position of
such signal. A

10. A receiving telegraph instrument com-

. prising a plurality of character-recording de-

5¢

vices, and character-selecting components cor-
responding in number to the maximum num-
ber of signal components of any ot the code

characters representing said recording devices

and controlled selectively by the signal com-

55

60

ponents in combinations corresponding to
those of the code characters each character-
selecting component being responsive only to,
and characteristic of the position of, the cor-
responding signal component of a code having
signals of different lengths for various posi-
tions of a code character. ,

11. A receiving telegraph instrument com-
prising a plurality of character-recording de-

_ vices, and a series of character-selecting com-

ponents corresponding in number and succes-

sive positions to the maximum number of sig-

nal components of any of the code characters

representing said recording devices and con-
trolled selectively by the signal components
in combinations corresponding to those of the
code characters each character-selecting com-
ponent being responsive only to, and charac-
teristic of the position of, the corresponding
signal component of a code having signals of
different lengths for various positions of a
code character. ’ :

12. A receiving telegraph instrument com-
prising a plurality of character-recording de-
vices, 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 rep-
resenting said recording devices, a group-se-
lector, and a component-selector controlling
the character-selecting components of each
group and constituting with said group-selec-
tor means for selectively converting each sig-
nal component of a code having signals of
different lengths for various positions of a
code character into movements characteristic
of the length and position of such signal com-
ponent.

13. A receiving telegraph instrument com-
prising in combination with a plurality of char-
acter-recording devices; the following com-
plementary elements, viz.—groups of differ-
ential character-selecting components corre-
sponding in number to the maximum num-

ber of signal components of any of the code

characters representing said recording de-
vices, and a group-selector —one of which ele-
ments is controlled by the signal components;
and a component-selector also governed by
said signal components and controlling the
character-selecting components of each group
and constituting with said group - selector
means for selectively converting each signal
component of a code having signals of differ-
ent lengths for various positions of a code
character into movementscharacteristic of the
length and position of such signal component.

14. A receiving telegraph instrument com-
prisingin combination witha plurality of char-
acter-recording devices; the following comple-
mentary elements, viz.—a series of groups of
differential character -selecting components
which groups correspond in number and sue-
cessive positions to the maximum number of
signal components of any of the code charac-
ters representing said recording devices, and
a group-selector—one of which elements has
a step-by-step movement controlled by the
signal components; and a component-selector
also governed by said signal components and
controlling the character-selecting compo-
nents of each group and constituting with said
group-selector means for selectively convert-
ing each signal component of a code having
signals of different lengths for various posi-
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tions of a code character into movements char-
acteristic of the length and position of such
signal component.

15. A receiving telegraph instrument com-
prising in combination with a plurality of char-
acter-recording devices; the following comple-
mentary elements, viz. --—groups of ditferential
character-selecting components which groups
correspond in number to the maximum num-
ber of signal components of any of the code
characters representing said recording de-
vices, and a group-selector—one of which ele-
ments is controlled by the signal components;
and component-selecting means controlling
the character-selecting components of each
group and governed by signal components of
different values and constituting with said

. group-selector means for selectively convert-

ing each signal component of a code having
signals of different lengths for various posi-
tions of a code character into movements
characteristic of the length and position of
such signal component.

16. A receiving telegraph instrument com-
prising in combination with a plurality of char-
acter-recording devices; the following comple-
mentary elements; viz.—groups of differential
character -selecting components correspond-
ing in number to the maximum number of
dot and dash components of any of the code
characters representing said recording de-
vices, and a group-selector-—one of which ele-
ments is controlled by said dot and dash com-
ponents; and component-sclecting means con-
trolling the character-selecting components of
each group and governed by said dot and dash
components and constituting with said group-
selector means for selectively converting each
dot or dash of a code having dots and dashes
for various positions of a code character into
movements characteristic of the length and
position of such dot or dash.

17. A receiving telegraph instrument com-
prising in combination with a plurality of char-

acter-recording devices; the tollowing comple--

mentary elements, viz.—groups of ditferential
character-selecting components corvespond-
ing in number to the maximum number of
signal components of any of the code char-
acters representing said recording devices,
and a group-selector—one ot which elements
is controlled by the signal components; and
component- selecting means controlling the
character-selecting components of each group
and embodying an automatic component-con-
troller having differential movements gov-
erned respectively by signal components of
different values and constituting with said
group-selector means for selectively convert-
ing each dot or dash of a code having dots
and dashes for various positions of a code
character into movements characteristic of the
length and position of such dot or dash.

13. A receiving telegraph instrument com-
prising in combination with a plurality of char-

acter-recording devices; the following comple-
mentary elements, viz.-—groupsof differential
character-selecting components correspond-
ing in number to the maximum number of
signal components of any of the code char-
acters representing said recording devices,
and a group-selector-—one of which elements
is controlled by the signal components; and
component-selecting means controlling the
character-selecting components of each group
and eémbodying an automatic controlling-
switch having differential movements gov-
erned respectively by signal components of
different -values and constituting with said
group-selector means for selectively convert-
ing each dot or dash of a code having dots
and dashes for different positions of a code
character into movements characteristic of
the length and position of such dot or dash.

19. A receiving telegraph instrument com-
prising in combination with a plurality of char-
acter-recording devices; the following com-
plementary elements, viz.—groups of differ-
ential character-selecting components corre-
sponding in number to the maximum num-
ber of signal components of any ot the code
characters representing said recording de-
vices, and a group-selector—one ot which ecle-
ments is controlled by the signal components;
and component-selecting means controlling
the character-selecting components of each
group and embodying an automatic control-
ling-switeh havinga variable throw the length
of which is determined by the time constant
of each signal component of & code having sig-
nals of different lengths for various positions
of a cod character.

20. A receiving telegraph instrument com-
prisingin combination with a plurality of char-
acter-recording devices; the following com-
plementary elements, viz.—groups ot differ-
ential character-selecting components corre-
sponding in number to the maximum num-
ber of signal components of any of the code
characters representing said recording de-
vices, and a group-selector——one of which ele-
ments is controlled by the signal components;
and component-selecting means controlling
the character-selecting components of each
gcroup and embodying an automatic oscillatory
controlling-switch movable from a zero-point
through ares of different lengths determined
by the time constants of the respective signal
components.

21. A receiving telegraph instrument com-
prising in combination with a plurality of char-
acter-recording devices, groups of differential
character-selecting components which groups
correspond in number to the maximum num-
ber of signal components of any of the code
characters representing said recording de-
vices, and a pair of selectors one of which
constitutes a group-selector and both of which
constitute component-selectors controlling the
character-selecting components of each group
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and which also constitute means for selectively
converting. each signal of a code having sig-

nals of different lengths for various positions -

of a code character into movements character-
istic of the length and position of such signal.

22. A receiving telegraph instrument com-
prisingin combination with a plurality of char-

acter-recording devices, groups of differential .

character-selecting components which groups
correspond in number to the maximum num-
ber of signal components of any of the code
characters representing said recording de-
vices, and a pair of combined group and com-
ponent selectors governed respectively by sig-
nal components of different values to control
the character-selecting components of each
goroup and constituting means for selectively

* converting each signal of a code having sig-

nals of different lengths for various positions

. of a code character into movements character-

._istic of the length and position of such signal.
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23. A receiving telegraph instrument com-
prising in combination with a plurality of char-
acter-recording devices, groups of differential
character-selecting components which groups
correspond in number to the maximum num-
ber of signal components of: any of the code
characters representing said recording de-
vices, and a pair of combined group and com-
ponent selectors having a common group-se-
lecting position and also having different in-
dividual movements controlling the character-
selecting components of each group and gov-
erned respectively by signal components of
different values and constituting means for
selectively converting each signal of a code

having signals of different lengths for various

positions of a code character into-movements
characteristic of the lenwth and position of
such signal.

24, A recelving telegraph instrument com-
prisingin combination with a plurality of char-
acter-recording devices, groups of differential
character-selecting components which groups
correspond in number to the maximum num-
ber of signal components of any of the code
characters representing said recording de-
viees, a carrier supporting said character-se-
lecting components and having a group-se-
lecting movement controlled by each of said

signal components, and a pair of component-
selectors adjacent to the path of movement of

said carrier and codperative therewith and
controlling the character - selecting compo-
nents of each group and governed respectively
by signal components of different values and

constituting with said carrier means for selec-.

tively converting each signal of a code hav-
ing signals of different lengths for various
positions of a code character into movements

characteristic of the length and posmon of .

such signal.

25. A receiving telegraph 1nstrument com-
prisingin combmamon with a plurality of char-
acter-recording devices, groups of differential

766,474 .

character-selecting components which groups
correspond in number to the maximum num-
ber of signal components of any of the code
characters xepresentmcr said recording de-
vices, a carrier supporting said character-se-

lecting components and having a step-by-step

Uroup-selecmno movement contr olled by each
of said signal components, and a pair of com-
ponent-selectors adjacent to-the path of move-
ment of said carrier and codperativs there-
with and controlling the character-selecting

components of each group and governed re--
spectively by signal components of different -
values and constituting with said carrier .
.80 R
of a code having signals of different lengths .

means for selectively converting each signal

for various positions of a code character into
movements characteristic of the length and
position of such signal.

26. A recelving telegraph instrument com-

prisingin comblnmtlon with a plurality of char-,

acter-r ecorchnO“ devices, groups of differential
character- selectlng components which groups
correspond in number to the maximum num-
ber of signal components of any of the code
characters representing said recording de-
vices, a carrier supporting said character-se-
lecting components and having a step-by-step
group-selecting movement controlled by each
of said signal components, and a pair of com-
ponent - selectors mounted to turn about an
axis parallel with and adjacent to the path of
movement of said carrier and operative selec-
tively to determine the character -selecting
component of each group and governed re-
spectively by signal components of different
values.

97. A receiving telegraph instrunient com-
prising in combination with a plurality of char-

| acter-recording devices, groups of character-

selecting stops of different lengths said groups
corresponding in number to the maximum
number of signal components of any of the
code characters representing said recording
devices, a stop-carrier having step-by-step
group-selecting movements controlled by each
of said signal components, and a pair ot stop-
selecting feed.devices mounted to turn about
an axis parallel with and adjacent to the path
of movement of said carrier and controlling

the stops of each group and governed respec-.
tively by signal components of dlﬁe“ent ‘

values..

98. A receiving telegraph instrument com-
prising in combination with a plurality of char-
acter-recording devices, groups of character-
selecting stops of different lengthssaid groups
corresponding in number to the maximum
number of signal components of any of the
code characters representing said recording
devices, a-stop-carrier having a step-by-step
group-selecting movement controlled by each
of said signal components, a pair of stop-se-
lecting feed devices normally movable in uni-
son about an axis parallel with and adjacent

70

75

35

yo.

95

100

105

I10

115

120

125

130




IO

15

20

25

40

50

55

0o

766,474

to the path of movement of said carrier and
controlling the stops of each group and gov-
erned respectively by signal components of
ditferent values, and means controlled by one
of said signal components for changing the re-
lation of said feed devices.

29. A receiving telegraph instrument com-
prising in combination with a plurality of char-
acter-recording devices, groups of character-
selecting stops of different lengths said groups
corresponding in number to the maximum
number of signal components of any of the
code characters representing said recording
devices, a stop-carrier having a step-by-step
group-selecting movement controlled by each
of said signal components, a pair of stop-se-
lecting feed devices normally movable in uni-
son about an axis parallel with and adjacent
to the path of movement of said carrier and
controlling the stops of each group and gov-
erned respectively by signal components of
different values, and means controlled by one
of sald signal components for changing the
angular relation of said feed devices about
said axis.

30. A receiving telegraph instrument com-
prising in combination with a plurality of char-
acter - recording devices, groups of charac-
ter-selecting stops of different lengths said
groups corresponding in number to the maxi-
mum number of signal components of any of
the code characters representing said record-
ing devices, a stop-carrier having a step-by-
step group-selecting movement controlled by
rach of said signal components, a pair of
stop-selecting feed devices normally coupled
for movement in unison about an axis parallel
with and adjacent to the path of movement of
said carrier and controlling the stops of each
group and governed respectively by signal
components of different values, and uncoup-
ling means controlled by one of such signal
components for changing the angular posi-
tion of one ot said feed devices with respect
to the other.

31. A receiving telegraph instrument com-
prising in combination with a plurality of char-
acter-recording devices, character-selecting
components corresponding in number to the
maximum number of signal components of
any of the code characters representing said
recording devices, a two-movement carrier
supporting said character-selecting compo-
nents and controlled by each signal of a code
having signals of different lengths for various
positions of a codecharacter one of its move-
ments being controlled by the position of
each of said signal componentsand controlling
the selection of corresponding character-se-
lecting components. and a feed device cosp-
erative with said carrier and its components
and controlled by the other movement thereof.

32. A receiving telegraph instrument com-
prising in combination with a plurality of char-

is

acter-recording devices, groups of differen-
tial character - selecting components which
groups correspond in number to the maxi-
mum number ot signal components of any of
the code characters representing said record-
ing devices, a carrier supporting said charac-
ter-selecting components and controlled by
each signal of a code having signals of ditfer-
ent lengths for various .positions of a code
character and having a group-selecting move-
ment controlled by each of sald signal com-
ponents and also having a second movement,
and a pair of feed devices adjacent to and con-
trolled by the other movement of said carrier
and its components and also governed respec-
tively by signal componentsof difterent values.

33. A receiving telegraph instrument com-
prising in combination with a plurality of char-
acter-recording devices, groups of differen-
tial character - selecting components which
groups correspond in number to the maxi-
mum number of signal components of any of
the code characters representing said record-
ing devices, a carrier supporting said charac-
ter-selecting components and having a step-
by-step axially-reciprocatory group-selecting
movement. controlled by each of said signal
components and also having a turning move-
ment about said axis, and a pair of feed de-
vices mounted to turn about the axis of said
carrier and controlled by the turning move-
ment of the carrier and its components and
also governed respectively by signal compo-
nents of different values.

34. A receiving telegraph instrument com-
prising in combination witha plurality of char-
acter-recording devices, groups ot differential
character-selecting components correspond-
ing in number to the maximum number of sig-
nal components of any of the code characters
representing said recording devices, a carrier
supporting said character - selecting compo-
nents and having a step-by-step axially-recip-
rocatory group-selecting movement controlled
by each of said signal components and aiso
having an intermittent variable rotary move-
ment about said axis, and a pair of feed de-
vices mounted to turn about the axis of said
carrier and controlled by the turning move-
ment of the carrier and its components and
also governed respectively by signal compo-
nents of different values.

35. A receiving telegraph instrument com-
prising in combination with a plurality of char-
acter - recording devices, character-selecting
components corresponding in number to the
maximum number of signal components of
any of the code characters representing said
recording devices, a carrier supporting said
character-selecting components and having a
movement controlled by each signal compo-
nent of a code having signals for various po-
sitions of a code character, and a feed device
having a movement reciprocal to that of the
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carrier and controlling the selection of char-
acter-selecting components corresponding to
said signal components.

36. Areceiving telegraph instrument com-
prising in combination with a plurality of char-
acter - recording devices, character-selecting
components corresponding in number to the
maximum number of signal components of
any of the code characters representing said
recording devices, a carrier supporting said
character-selecting components and having a
variable movement controlled by each of said

signal components, and a feed device having

a, variable movement reciprocal to that of the
carrier and controlling the selection of char-
acter-selecting components corresponding to
said signal components. -

37. A receiving telegraph instrument com-
prising in combination with a plurality of char-
acter - recording devices, character - selecting
components corresponding in number to the
maximum number of signal components of
any of the code characters representing said
recording devices, a darrier supporting said
character-selecting components and having an
intermittent rotary movement controlled by
each of said signal components, and a tfeed
device also having an intermittent rotary
movement reciprocal to that of the carrier
and controlling the selection of character-se-
lecting components corresponding to said sig-
nal components.

38. A receiving telegraph instrument com-
prising in combination with a plurality of char-
acter -recording devices, character - selecting
components corresponding in number to the
maximum number of signal components of
any of the code characters representing said
recording devices, a carrier supporting said
character-selecting components and-having an
intermittent rotary movement controlled by
each of said signal components, and a feed
device also having an intermittent rotary
movement about the axis of the carrier recip-
rocal to that of the carrier and controlling the
selection of character - selecting components
corresponding to-said signal components.

39. A receiving telegraph instrurhent com-
prising in combination with a plurality of char-
acter-recording devices, character - selecting
components corresponding in number to the
maximum number of signal components of
any of the code characters representing said
recording devices, a carrier supporting said
character - selecting components and having
an intermittent rotary movement determined
by said character-selecting components re-
spectively, a feed device also having an inter-

" mittent rotary movement reciprocal to that

of the carrier, driving means normally tend-
ing to rotate said carrier and feed device, and
an-escapement controlled by said signal com-
ponents and controlling the movements of said
carrier and feed device.

766,474

40. A receiving telegraph instrument com-
prising in combination with a plurality of char-
acter-recording - devices, character-selecting
components corresponding in number to the
maximum number of signal components of
any of the code characters representing said
recording devices, a carrier supporting said
character -selecting components and having
an intermittent rotary movement determined
by said character-selecting components re-
spectively, a teed device also having an inter-
mittent rotary movement reciprocal to that
of the carrier, driving means normally tend-
ing to rotate said carrier and its feed device,
and an escapement controlled by the makes
and breaks of the circuit to the instrument
and controlling the movements of said carrier
and feed device. _

41. A receiving telegraph instrument com-
prising in combination with a plurality of char-
acter-recording devices, groups of differential
character-selecting components which groups

correspond in number to the maximum num-

ber of signal components of any of the code
characters representing said recording de-
vices, a carrier supporting said character-se-
lecting components and having a movement
controlled by each of said signal components,
and a pair of differential feed devices each
movable reciprocally to said carrier and each
controlling the selection of character-select-
ing components corresponding to said signal
components said feed devices being governed
respectively by signal components of differ-
ent values. - ‘

49. A receiving telegraph instrument com-
prising in combination with a plurality of char-
acter-recording devices, groups of differential
character-selecting components which groups
correspond in number to the maximum num-
ber of signal components of any of the code
characters representing said recording -de-
vices, a carrier supporting said character-se-
lecting components and having a group-se-

“lecting movement controlled by the position

of each signal component of a code having
signals of different lengths for various posi-
tions of a code character and also having a
feed movement transverse to said first move-
ment and controlled by the length of each
signal component, and a pair of differential
feed devices controlling the character-select-
ing components of each group and governed
respectively by signal components of differ-

"ent values and each movable reciprocally to

said carrier.

48. A receiving telegraph instrument com--

prising in combination with a plurality of char-
acter-recording devices, groups of differen-
tial character-selecting components which
groups correspond in number to the maximum

number of signal components of any of the.

code characters representing said recording
devices, a carrier supporting said character-
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selecting components and having an axially-
reciprocatory group-selecting movement con-
trolled by the position of each signal compo-
nent of a code having signals of different
lengths for various positions of a code char-
acter and also having a variable intermittent
rotary movement controlled by signal compo-
nents of different values, and a pair of inter-
mittently-rotative feed devices controlling the
character-selecting components of each group
and governed respectively by signal compo-
nents of different values the intermittent rota-
tion of each being reciprocal to that of the
carrier.

44, A receiving telegraph instrument com-
prising in combination witha plurality of char-
acter-recording devices, groups ot ditferen-
tial character - selecting components which
groups correspond in number to the maximum
number of signal components of any of the
code characters representing said recording
devices, a carrier supporting said character-
selecting components-and having an axially-
reciprocatory group-selecting movement con-
trolled by the position of each signal compo-
nent of a code having signals of different
lengths for various positions of a code char-
acter and also having a variable intermittent
rotary movement controlled by signal compo-
nents of different values, a pair of differential
intermittently-rotative feed devices control-
ling the character-selecting components of
each group and governed respectively by sig-
nal components of different values the inter-
mittent rotation of each being reciprocal to
that of the carrier, driving means normally
tending to rotate sald carrier and feed devices,
and an escapement controlled by said signal
components and controlling the rotation of
said carrier and feed devices.

45. A receiving telegraph instrument com-
prising variably-movable driven means, and
means controlled by electrical signals of three
ormore different values at the receiving-point
of the instrument for determining the respec-
tive movements of said driven means and
causing them to correspond in time and length
to the corresponding factors of said signals.

46. A receiving telegraph instrument com-
prising a variably-movable driven member,
and means controlled by electrical signals of
three or more different values at the receiving-
point of the instrument for determining the
respective movements of said driven member
and causing them to correspond in time and
length to the corresponding factors of said
signals. '

47. A receiving telegraph instrument com-
prising driving means, variably - movable
driven means, and a coupling device controlled
by electrical signals of three or more different
values at the recelving-point of the instrument
and controlling selectively the respective
movements of said driven member.

48. A receiving telegraph instrument com-
prising driving means, a variably - movable
driven member, and a coupling device having
a variable coupling period controlled by elec-
trical signals of three or more different values
at the receiving-point of the instrument.

49, A receiving telegraph instrament com-
prising a plurality of character-indicating de-
vices, and a translating-receiver common to
said deviees and controlling them selectively
in accordance with the combinations of re-
ceiver-influencing signals representing their
respective code characters and having means
forselectively converting each signal of a code
having signals of ditferent lengths for various
positions of a code character into movements
characteristic of the length and position of
such signal—said receiver embodying a driv-
ing member, a vaviably-movable driven mem-
ber, and a coupling device having a variable
coupling period controlled by and correspond-
ing to the lengths of said signals.

50. A receiving telegraph instrument con-
trolled by the makes and breaksof an electric
circuit and comprising a pair of variably-mov-
able driven members controlled respectively
by the makes and breaks of the circuit and
each having three or more different move-
ments controlling different operations of said
instrument, and means controlled by makes
and breaks of different values for determining
the selection of said driven members and the
extent of movement thereof.

51. A receiving telegraph instrument con-
trolled by the malkes and breaks of an electric
cireuit and comprising driving means, a pair
of reciprocally-operative variably -movable
driven members controlled respectively by the
makes and breaks of the circuit and each hav-
ing three or more different movements con-
trolling ditferent operations of said instru-
ment. and coupling means having variable
coupling periods controlled by makes and
breaks of different lengths tfor determining
the selection of said driven members and the
extent of movement thereof.

59. A receiving telegraph instrument con-
trolled by the makes and breaks of an electric
¢irenit and comprising acoutinuously-rotative
driver, a pairof intermittently-rotative recip-
rocally-operative driven members, and a coup-
ling device rotatablein unison with said driver
and having axially -reciprocatory coupling
movements controlled by said malkes and
breaks and controlling said driven members.

53. A recelving telegraph instrument con-
trolled by the makes and breaks of an electric
circuit and comprising a continuously-rotative
driver, a pairvof intermittently-rotative recip-
rocally-operative driven members, and acoup-
ling device havingaxially-reciprocatory coup-
ling movements controlled respectively by
said makes and breaks and controlling said
! driven members and also rotatable in unison
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with said. driver the length of -each coupling
period: correspond ing to the length of the make
or break in the circuit.

54. Areceiving telecrraph instrument com-
prising a plurahty of character-indicating de-

. vices, a translating-receiver common to said

devices and controlling them selectively in ac-
cordance with the combinations of receiver-
influencing.signals representing their respec-
tive code characters and having means for se-
lectively converting each signal of a code hav-
ing signals of different lengths for various po-
sitions of a code character into movements
characteristic of the length and positionof such
signal-—said receiver embodying & continu-
ously-rotative driver, a pair of intermittently-
rotative driven members, and a coupling de-
vice rotative in unison with said driver and
having variable coupling movements con-
trolled by the makes and breaks in the circuit
to the instrument.

55. A receiving telegraph instrument com-

"prising a plurality of character-indicating de-

vices, a pair of selectors controlled respec-

tively by the makes and breaks in the circuit

to the instrument and each having three or
more variable movements corresponding to
the lengths of said respective makes and
breaks, and a plurality of devices controlled
by said selectors and controlling said charac-
ter-indicating devices.

"56. A receiving telegraph instrument com-
prising a plurality of character-indicating de-
vices, a pair of selectors controlled respec-
tively by the makes and breaks in the circuit
to the instrument and each having three or
more variable movements corresponding to
the lengths of said respective makes and
breaks,.a series of devices controlled by that

selector which is governed by makes of differ-

ent lengths, and separate means controlled by
that selector which is Uoverned by breaks of
different lengths.

57. Areceiving telegraph instrument com-
prising a plurahty of character-indicating de-
vices, a pair of- reciprocally -operative con-
trolhn(r switches governed respectively by
malkes and breaks in the circuit to the instru-
ment and also having variable movements cor-
responding to the lengths of said respective
makes and breaks, two rows of contacts gov-
erned respectively by said switches, and a plu-
rality of electric circuits controlled by said
contacts and controlling said character-indi-
cating .devices.-

58.. A receiving telegraph instrument com-
prising a plurality of character-indicating de-
vices, a selector controlled- by each signal of
a code having signals of different lengths for
various positions of a code character said se-
lector having three or more variable move-
ments corresponding to the lengths of the sig-
nals received by the instrument, and a plu-
rality of devices controlled by said selector

766,474

‘and controlling said character-indicating -de-

vices.

prising a plurality of character-indicating de-
vices, a selector controlled by eaclh signal of a
code having signals of different lengths for
various positions of a code.character said se-
lector having three or more variable move-

ments corresponding to the lengths of the sig--

nals received by the instrument, and a plural-
ity of character-selecting components control-
ling said character-indicating devices and con-
trolled respectively by the different move-
ments of said selector. ‘ :

60. A receiving telegraph instrument com-
prising a plurality of character-indicating de-
vices, a selector controlled by each signal of a
code having signals of different lengths for
various positions of a code character said se-
lector having three or more variable move-
ments corresponding to the lengths of the sig-
nals received by the instrument, a plurality
of character-selecting’ components controlled
by the shortest two movements of said selec-
tor and controlling those character-indicating
devices which have corresponding signal com-
ponents, and means controlled by a longer

‘movement of said selector for governing an-

other of said character-indicating devices.
61. A receiving telegraph instrument com-
prising a plurality of character-indicating de-
vices, a selector controlled by each signal of a
code having .signals of different lengths for
various positions of a code character said se-
lector having three or more variable move-
ments correspondlncr to the lengths of the sig-
nals received by the instrument, a plurahty
of character-selecting components controlled
by the shortest two movements of said selec-
tor and controlling those character-indicating
deviceswhich have corresponding signal com-

ponents, and means controlled by longer-

movements of said selector for governing re-
spectively others of said character mdmamn(r
devices.

62. A receiving telegraph instrument com-
prising a plurality of character-indicating de-
vices, a pair of selectors controlled respec-
tively by the makes and breaks in the circuit

‘to the instrument and having three or more

variable movements corresponding to the

lengths of said respective makes and breaks

the makes being of different lengths for vari-
ous positions of a code character a plurality
of character-selecting components controlled
by the shortest two movements of its selector
and controlling movements of said character-
indicating devices, and spacing means con-
trolled by the other selector. _

63. A receiving telegraph instrument com-
prising a plurahtv of character-indicating de-
vices, a pair of selectors controlled respec-

‘t1vely by the makes and breaks in the cireuit

to the instrument and having three or more

59. A receiving telegraph instrument com-
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rariable movements corresponding to the
lengths of said respeective makes and breaks
the males being of different lengths for vari-
ous positions of a code character, a plurality
of character-selecting components controlled
by the shortest two movements of its selector
and controlling movements ot said character-
indicating devices, and a plurality of ditfer-
ential spacing devices controlled by the re-
spective movements of said other selector.

64. A receiving telegraph instrument com-
prising a plurality of character-indicating de-
vices, a pair of selectors controlled respec-
tively by the malkes and breaks in the cireuit
to the instrument and having three or more
variable movements corresponding to the
lengths of said respective makes and breaks
one of said selectors being controlled by makes
of different lengths for various positions of a
code character and controlling the operation
ot the character-indicating devices, and a plu-
rality of devices controlled respectively by the
movements of the other selector.

65. A receiving telegraph instrument com-
prising a plurality of character-indicating de-
vices, a pair of selectors controlled respec-
tively by the makes and breaks in the circuit
to the instrument and having three or more
variable movements corresponding to the
lengths of said respective makes and breaks,
one of sail selectors being controlled by makes
of different lengths for various positions of a
code character and controlling the operation
ot the character-indicating devices, and a plu-
rality of differential spacing devices controlled
respectively by the different movements of the
other selector.

66. A receiving telegraph instrument com-
prising a plurality of character-indicating de-
vices, a pair of selectors controlled respec-
tively by the malkes and breaks in the circuit
to the instrument and having three or more
variable movements corresponding to the
lengths of said respective makes and breaks,
one of said selectors being controlled by makes
of different lengths for various positions of a
code character and controlling the operation
of the character-indicating devices, and print-
ing and spacing devices controlled respectively
by the different movements of the other se-
lector.

67. A receiving telegraph instrument com-
prising a plurality of character-indicating de-
vices, groups of differential character-select-
ing components which groups correspond in
number to the maximum number of malkes of
the circuit to the instrument for any of the
code characters representing said character-
indicating devices, and a pair of selectors one
of which is controlled by makes of different
lengths for various positions of a code char-
acter and has variable movements correspond-
ing to the lengths of said makes and control-
ling the character-selecting components of
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each group and the other of which is controlled
by the breaks in the circuit and controls the
selection of said groups.

68. A receiving telegraph instrument com-
prising driving means normally continuously
operative, a selector having a variable move-
ment controlled by said driving means and
corresponding In length to the lengths of the
signals received by the instrument, and means
controlled by an abnormal movement of said
selector for stopping the operation of said
driving means.

69. A recelving telegraph instrument com-
prising an electric motor normally continu-
ously rotative, a selector having a variable
movement controlled by said motor, and cor-
responding in length to the lengths of the sig-
nals received by the instrument, and means
controlled by an abnormal movement of said
selector for breaking the motor-circuit.

70. A receiving telegraph instrument con-
trolled by the makes and breaks in the circuit
theretoand comprising an clectric motor nor-
mally continuously rotative, a selector oper-
able by said motor and having a variable
movement controlled by one of said circuit
components and corresponding in length to
the length of such circuit component, and

means controlled by an abnormal movement -

of said selector for breaking the motor-circuit.

71. A recelving telegraph instrument con-
trolled by the makes and breaks in the circuit
thereto and comprising an electric motor nor-
mally continuously rotative, a series of con-
tacts, electrically-controlled devices governed
thereby, a switch operable by said motor and
having a variable movement controlling said
contacts selectively and controlled by one of
said circuit components and corvesponding in
length to the length of such circuit component,
and means controlled by an abnormal move-
ment of said switch for breaking the motor-
circuit.

79. A receiving telegraph instrument com-
prising a plurality of character-indicating de-
vices, groups of differential character-select-
ing components corresponding in number to
the maximum number of makes of the circuit
to the instrument for any of the code charac-
ters representing said character -indicating
devices, a series of contacts governing the se-
lection of the respective components of each
group and also governing the selection of one
or more miscellaneous character - indicating
devices, a second series of contacts governing
the selection of said groups, and a pair of
switches one of which is controlled by the
makes of the circuit and has variable move-
ments corresponding to the lengths of said
makes and controls said first seriés of contacts
and the other of which is controlled by the
breaks in the circnit and controls the other
series of contacts.

73. A receiving telegraph instrument com
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prising a plurality of character-recording de-
vices, groups of differential character-select-
ing components corresponding in number to
the maximum number of makes of the circuit
to the instrument for any of .the code charac-
ters representing said character-recording de-
vices, a series of contacts governing the selec-
tion of the respective components of each
group and also governing the selection of one
or more miscellaneous character-recording de-
vices, asecond seriesof contacts governing the
selection of said groupsand also governing the
recording and spacing of said character-re-
cording devices, and a pair of switches one of
which is controlled by the makes of the cir-
cuit and has variable movements correspond-
ing to the lengths of said makes and controls
said first series of cntacts and the other
of which is controlled by the breaks in the
circuit and controls the other series of con-
tacts. )

T4. A recelving telegraph instrument com-
prising a plurality of character-indicating de-
vices, groups of differential character-select-
ing components corresponding in number to
the maximum number of makes of the circuit
to the instrument for any of the code charac-
ters representing said character-indicating de-
vices, a component-selector controlling the
components of each group, a reciprocatory
group-selector having a step-by-step working
stroke, and means for returning said group-
selector to its normal position after the re-
ception of each code character.

75. A receiving telegraph instrument com-
prising a plurality of character-indicating de-
vices, groups of differential character-select-
ing components corresponding in number to
the maximum number of makes of the circuit
to the instrument for any of the code charac-
ters representing said character-indicating de-
viees, a component-selector controlled by the

makes of said circuit and controlling the com-

ponents of each group, a reciprocatory group-
selector having a step-by-step working stroke
controlled by breaks in said circuit, and means
for returning said group -selector to its nor-
mal position after the reception of each code
character.

76. A receiving telegraph instrument com-

prising a type-wheel having a series of types,
atranslating-receiver controlling the selection
of said types and operative for turning said
wheel different predetermined distances cor-
responding respectively to the combinations
of receiver-influencing signals representing
the respective code characters of said types
said receiver having means for selectively con-

- verting each signal of a code having signals
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of different lengths for various positions of a
code character into two movements one of
which is characteristic of the length and the
other of which is characteristic of the posi-
tion of such signal, and means for returning

766,474

said type-wheel to its normal position after

the reception of each code character.
77. A receiving telegraph instrument com-

“prising a plurality of character-indicating de-

vices, an electric motor normally continuously
rotative, a translating-receiver common to said
devices and controlling them selectively in ac-
cordance with the combinations of receiver-
influencing signals representing their respec-
tive code characters and having means for se-
lectively converting each signal of a code hav-
ing signals of different lengths for various po-
sitions of a code character into movements
characteristic of the length and position of
such signal said receiver embodying a selector
having variable movements controlled by the
time constants of the signal components and
effected by said motor, and an automatic regu-
lator for maintaining a ¢onstant motor speed
and aregular rate of movement of said selector.

78. A receiving telegraph instrument com-
prising a plurality of character-indicating de-
vices, an electric motor normally continuously
rotative, a translating-receiver common to said
devices and controlling them selectively in ac-
cordance with the combinations of receiver-
influencing signals representing their respec-
tive code characters and having means for se-
lectively converting each signal of a code hav-
ing signals of different lengths for various po-
sitions of a code character into movements
characteristic of the length and position of
such signal said receiver embodying a selector
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having variable movements controlled by the .

time constants of the signal components, and
automatic regulating means controlled by the
rotation of said motor and controlling the mo-
tor-circuit and operative for maintaining a
constant métor speed.

79. A receiving telegraph instrument com-
prising a plurality of character-indicating de-
vices, and a translating-receiver common to
said devices and controlling them selectively
in accordance with the combinations of re-
ceiver-influencing signals representing their
respective code characters and having means
forselectively converting each signal of a code
having signals of different lengths for various
positions of a code character into two move-
ments one of which is characteristic of the
length and the other of which is characteristic
of the position of such signal—said recéiver
embodying an adding-wheel having variable
rotary movements representing the signal
components of said code characters.

80. A receiving telegraph instrument com-
prising a plurality of character-indicating de-
vices, and a translating-receiver common to
said devices and controlling them selectively
in accordance with the combinations of re-
ceiver-influencing signals representing their
respective code characters and having means
forselectively converting each signal of acode
having signals of different lengths for various
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positions of a code character into movements
characteristic of the length and posision of
such signal—said receiver embodying a pair
of selectors controlled respectively by the
makes and breaks in the circuit, and a pair
of complementary character-selecting feed de-
vices controlled respectively by said selectors.
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Signed at Providence,in the county of Provi-
dence and State of Rhode Island, this 14th
day of April, A. D. 1903.

CHARLES R. UNDERHILIL.

‘Witnesses:

Cras. E. ANDERSON,
Wirriam H. BaLke.



