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UNITED STATES

PateENnT OFFICE.

FREDERICK HERBERT WILLIAM HIGGINS, OF LONDON, ENGLAND, ASSIGNOR
OF ONE-HALF TO WILFRED KING, OF SAME PLACE.

COLUMN-=-PRINTING TELEGRAPHIC INSTRUMENT.

e e B

SERCIFICATION forming part of Letters Patent No. 666,271, dated J anuary 22, 1901,
Application filed October10, 1899, Serial No, 733,195, (No model.)

To all whom it may concermn:

Be it known that I, FREDERICK HERBERT
WILLIAM HIGGINS, electrical engineer, a sub-
ject of the Queen of Great Britain and Ire-
land, residing at 18 and 19 Cornhill, London,
England, have invented certain new and use-
ful improvements in Column-Printing Tele-
graphie Instruments, (for which I have made
application for Letters Patent in Great Brit-
ain, No. 6,229, dated the 22d day of March,
1899,) of which the following is a specifica-
tion.

My invention relates to telegraphic appara-
tus for printing in column, like a type-writer,
and principally to the receiving instrument of
the apparatus.

My invention consists in certain novel de-
vices and combinations, as will be hereinaf-
ter tully deseribed, and pointed out in the
claimes.

I render the instrument very seusitive by
supplying power at the instrument itself for
operating the printing-frame, the traversing
mechanism, and the paper-feed by using a
spring, a weight, or a loeal battery, called
into operation by the signaling-carrent from
the main line in a manner to be more fully
desciribed hereinafter. By this arrangement
it becomes unnecessary to use heavy cur-
rents. 1 send the currents signaling the in-
strument by a magneto treadle-operated ma-
c¢hine.

Referring now to the accompanying draw-
ings, 1llustrating my invention, Figurel isa
plan of my Wheatstone transmitter. Fig. 2
is a transverse section on the line C D of Ifig.
1. Hig. 3 is a plan view showing the may-
neto-machine and the transmitter with the
dial removed. Fig. 3% is a sectional eleva-
bion on the line I I' of Fig. 3. Fig. 4 is a
front elevation of my improved receiving in-
strument. 12, 5 is a section on the line A B
or Fig. 4 looking toward the right. Fig. 6 is
the same, but looking toward the left. Fig.
7 1s a part plan of myimproved receiving in-
strument, showing the magnets and arma-
bures.  FKig. 8 is an elevation, to a larger
scale, of part of my paper-feed mechanism.
IFig. 918 a plan of thesame. Fig. 10is a sec-
tional elevation, to a largersecale, of another
detail of my paper-feed mechanism. Fig. 104

.................

is a plan of another detail of my paper-feed
mechanism. Fig. 10% is a detailed perspec-
tive view of the escapement mechanism for

controlling the type-wheel. Fig. 10%isasimi- 55

lar view of the escapement mechanism for
controlling the printing, traversing, and pa-
per - feeding. Fig., 10" is a diagrammatic
illustration showing the circuit of the alter-

nating ceurrent through the transmitter and 6o

receiver. Hig. 10" is a horizontal section,
drawn to an enlarged scale, of the spring for
actuating the paper-feed mechanism and its
accompanying parts. Fig. 10¥ shows the
same part in back elevation.
10" show detailsof the same and will be de-
scribed hereinatter. Fig. 11 is a diagram-
matic illustration showing the local electrie
circuit in a modification of my invention.

Fig. 12 is a part elevation of this modifica- 70

tion of my invention. Iig. 13 isa partv plan

of the same.
Inatransmitter constructed in accordance
with my invention (see Figs. 1, 2, 3, and 3*)

I arrange a horizontal keyboard a and carry 75

the ends of the levers passing from the keys
radially inward in such a manner as to sur-
round a vertical spindle or shaft b, furnished
with a lever ¢ and pointer d, both fixed to b,

and a toothed wheel ¢, driven from the mag- 8o

neto - machine spindle and rotating on. the
spindle b free of it till the lever ¢ engages &
tooth on the wheel e. The lever ¢ carries a
bell-crank-pawl f, (see Fig. 3,) which is ar-

ratchet-wheele. The other end £ of the hell-
crank is held between two thin flat springsq,
which cause the pawl-tooth to remain in such
a position that it will be engaged by a tooth

on the wheel e. When the wheel ¢ carries go

the pawl f around the axis, the outer end A
will cateh on the inner end k& of any key [
which may be depressed, thus stopping the
pointer at that key.

Figs. 3 and 3*show, in plan, the method of g5

making the keys depeundent on one another.

The lower ends & of the keys ! move in the
slots m. Between these slots are placed a se-
ries of small pulleysn. Around the pulleys

there 1s stretehed a flexible chain o, which has 100

just sufficient slack to permit of one of the
keys being depressed at a time. W henever

Figs., 10% and 65

ranged to engage with the teeth ¢ on the 8




10

I5

20

23

30

35

40

535

60

a second key is depressed, it pulls the slack of
the chain around to itself, thus lifting up the
key which was first depressed. Therefore no
two keys can be depressed simultaneously.

The chain-tension adjustment is shown at p.

An arm ¢ is pressed down by a spring 7 onto
the collar s, fixed on the spindle 0, thus mak-
ing a frietional contact with it, so that if 1t
were free torevolve the arm ¢ would be driven
by the spindle; but as it is not free it is con-
tinwously pressed against the contact-pillar
t when the spindle b is revolving. |

The impulses from the magneto cause the
type-wheel u, Figs. 4 and 6, of the receiver
described hereinafter to be moved by means
of the escapement v, [figs. 5 and 10%, in time
with the movements of the pointer d of the
transmitter. When the arm ¢ of the trans-
mitter is being driven by the spindle b, one

side of the forked end of the arm g is being

pressed against one side of the contact-pillar
t, thus completing the circuit through the line
and instruments, and when the lever or arm

¢ is stopped by the pawl coming in contact

with the lower end & of a depressed key the

arm ¢ is thereby moved to the other side ol

the contact-pillar{, on which is placed a piece
of insulating material w, so that now the ¢ir-
cuit of the receiver is broken, and this will
happen whenever the arm ¢ is stopped by a
depressed key. Thisisduneto the backward
movement which is given to the lever ¢ by
the action of the springs 2. These springs
are so set as to move back the said lever c
when the pawl is liberated from the teeth g.
The breaking of the cireuit causes the type-
wheel 1 of the receiver to be stopped at the
letter corresponding to the depressed key on
the transmitter and causesthe printing-frame
to come into operation and print the letter on
the strip by means of mechanism to be de-
seribed later. |

The upper part of the vertical spindle or
shaft b is supplied with an effective grip-
brake to stop it instantly when the depress-
ing of one of the bell-crank levers 1 liberates
the lever ¢ from one of the teeth on e and thus
stops the pointer at a particular letter or sign.
The whole keyboard -transmitter is similar
in construction, both as to shaft and brake,
to a well-known form of YWheatstone trans-
mitter. To supply the current, 1 provide a
magneto-machine with powerful permanent
magnets, within which rotates a Siemens al-
ternating armature, and to prevent Ifoucaunlt
currents I provide an armature with slit iron
laminge or plates. This magneto-machine Is
driven from a treadle and supplies alternat-
ing current to actuate the receiving instru-
mentas controlled by thesending instrument.

2 is the base of the magneto. 7% represents
its permanent magnets, z its spindle, and 103
its fly-wheel.
On the end of the spindle is placed a worm 109,
which drives the toothed wheel ¢ by means of
a worm-wheel 110 in such a manner that the

in the other direction

2 3 are its current-collectors.
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forevery nineteen revolutions of the magneto-
spindle. Now as there are two imnpulses—. €.,
an impulse in one direction and a reverse im-
pulse—produced during every revolution of
the armature and there are thirty-eight keys
on the keyboard, so each impulse produced
corresponds to a motion of the pointer from
one key to the next.

Neither the keyboard nor the magneto-ma-
chine constitute in themselves parts of my
invention. They are merely parts of my com-
bination.

Referring now to Figs. 4, 5, 6, 7, 8, 9, 10,

104, 108, 10°, 10", 10%, 10¥, 10%, and 10", which

75

80

illustrate one modification of my receiving

instrument, I arrange within a suitable frame
two spring-barrels 4 and 27, each barrel op-
erating a train of wheels and each barrel
wound up separately. The barrel 4, through
its train of wheels, drives the square shaft 5,
on which the type-wheel 1 can freely slide
longitudinally, but is forced to rotate with 9.
The train of wheels is controlled by an es-
capement v, Figs. 5 and 10°, actiug on an es-
capement-wheel 6 upon the type-wheel shaft
5. This escapement v is operated by a lever
7, attached to the armature 8 9 of an electro-
magnet 101. This electromagnet I prefer to
consist of two pairs of cores 10 11 and 12 13,
each pair united at the back by a piece of
steel, as 14 and 15, the cores being wound with
the wire carrying the alternating current

from the magneto-machine in the transmitter

just described. In Kig. 10" the cores 10 and
11, with their connecting-piece 14, are indi-
cated only by dotted lines for the sake of
clearness. I preferthat theinner coilsshould
be wound in one direction and the outer coils
and then the coils
joined up, so that the current flows around
the core in the same direction in both inner
and outer coils. By this device I obtain an
electromagnet in which the winding facili-
tates rapid charge and discharge and so
causes rapid and sharp changes of polarity.
Between the opposing poles of electromagnets
so constructed 1 place the armature which
is composed of two iron pieces 8 9, separated
by a piece 16 of non-magnetic material, such
as brass. At the upper outside corners of
the pieces 8 9 are pins 17, formed of 1ron, con-
tinuous with the pieces 8 9, which pins work
in circular holes in iron blocks 13, placed be-
tween the poles of two opposing permanent
magnets 19 20 of the horseshoe type, which
encirele the upper part of the electromagnets.
By this device I make each side 8 and 9 of
the armature an extended pole-piece of the
permanent magnet. The use of a keeper, as
14, of steel instead of iron between the cores
of each electromagnet provides residual mag-
netism to cause a slight sticking after the
current is stopped. Each alternation of the
carrent alters the polarity of the electromag-
nets and causes a to or fro movement of the
armature. The escapement v thus allows the

dial-pointer d makes one complete revolution | escapement - wheel 6 to move forward one

Q0
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tooth. There arve thirty-eight teeth on the
escapement-wheel and an equal number of
letters or signs on the type-wheel, so that
each alternation of the current moves the
type-wheelforward one letter orsign. There-
fore the movement of the type-wheel corre-
sponds exactly with the motion of the pointer
1n the transmitter.

The same current which passes through the
electromagnet 10 also passes through a sec-
ond electromagnet 21, Figs. 5,7, and 10, hav-
ing an armature 22, which is not polarized.

- This electromagnet, like the other, is made

20

30

35

4.0

435
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60

sharp in action; but the mass of the soft-iron
armatuore 22isso proportioned tothe strength
of the spring 23, tending to pull it off the elec-
tromagnetic core, that it does not leave the
core between the reversals—that is, this ar-
mature adheres to the core so long as the al-
ternating current is passing. The armature
22 18 p1voted on the vertical axle 102 and is
controlled by the flat spring 23. This arma-
ture operates a forked escapement-lever 24,
which acts on a pin 25 on a spindle 26, and
thus controls the imovement of the other train
of wheels actuated by the other spring-barrel
27. 'I'his escapement is so contrived as to al-
low one revolution of the controlled spindle
20 lor each complete to-and-fro osciilation of
thearmature22, Thisrevolutiontakes place
ou the release of the armature—z. e., when
the circuit of the magnetis broken—and thus
at the time when the type-wheel is stopped.
On the end of the spindle 26 is a crank 28,
which osclllates the lever 29 by means of the
link 50. The printing-roller 31 is supported
by the lever 29 and an opposite lever 33.
These levers 29 33, with their connecting-
pieces, are called the ‘‘printing - frame.”
When the printing-frame moves forward, the
paper (shown in dotted lines in Fig. 6) around
the roller 511s pressed against the type-wheel
1w and a letter 18 printed. The type-wheel u
has the rim with the type formed of india-
rubber.

The rod 54, Fig. 5, is pivoted at one end to
the lever 29, and at the other end it has a
pawl 39, which works with a ratchet-wheel 36,
fixed on the shaft 37. The pawl is forced
down on the ratchet-wheel by means of a
spring 5. T'he pawl and ratchet-wheel are
s0 arravged that a forward movement of the
printing-frame causes the pawl to slip over
the teeth of the ratchet-wheel; buton the re-
turn movement of the printing-frame the
pawl catcehes a tooth of the ratchet-wheel and
rotates the latter one tooth. The shaft 37 is
screwed with a quick thread and carries a
nut 59, Figs. 4 and 6.  Therefore the rotation
of the ratchet-wheel 36 will give a traversing
motion to the nut 39. The rotation of the
ratchet-wheel through one tooth causes the
type wheel totraverse a distance equal to the
lateral piteh of the letters in a word. The

nuy 39 carrtes an arm 70, which causes 1he

type-wheel v to traverse the machine with the

3

of w. The nut 39 also carries the inking-
brush 40, which is adjusted so as to press
lightly on the type-wheel, and it also carries
the pointer 41, which shows on the scale 42
the extent of traverse movement of the type-
wheel. The shatt 37 carries at its end a pin-
lon 43, which gears with a wheel 44, pivotally
suspended from the frame of the machine.
The wheel 44, on rotating by the action of the
pawl 35 on the ratchet- wheel 36, through
the medium of the shaft 37 and pinion 43,
winds up a spring on its axle, which spring
will turn the wheel in the opposite direc-
tion on the shaft 37 being freed. The wheel
41 carries on its face a cam 45, which acts on
a pin 46, carried by a spring hammer-rod
47, so that the hammer is pushed away from
a bell 45 when the spring is being wound up.
Before; however, the spring is quite wound
up—~. e., when the pointer 41 is at four or
five divisions from the end of the scale—the
pin 46 slips over the top of the cam 45 and
the hammer strikes the bell. By modifying
the cam slightly the hammer may be made
to strike the bell also at the very end of the
movement of the pointer. As the operator
of the transmitting instrument has a re-
celving instrument before him while work-
ing, the index-scale and bell inform him when
he is approaching the end of a line of print-
ing. When he wishes to start a new line, he
presses a key on the transmitter which cor-
responds with a space on the type-wheel oc-
capying the place of a letter. In line with
this space there is on the shaft 5 a pin 49,
which on vhe forward oscillation of the print-
ing-frame strikes a projection 50 on a lever
51, pivoted to a projection on the lever 29.
T'his lever 51 is pivoted at its lower end to
one extremity of the link 52, the other ex-
tremity of which is supported by the arm 53,
rigidly fixed to the short spindle 54. The
spindle 54 has also fixed to it another arm 55
and a pawl 56. The pawl 56 works with a
ratchet-wheel 57 on the shaft 37, alongside
the ratchet-wheel 36. In Fig. 5 the pawl 56
and ratchet-wheel 57 are hidden by the arm
50 and ratchet-wheel 36. When the pin 49
strikes the projection 50, the short spindle 54
18 rocked a little, the pawl 56 is lifted out of
gear with the ratchet-wheel 57, and the arm
90 pushes agalnst a pin 58in the pawl 35 and
lifts the latter out of gear with the ratchet-
wheel 36. The shaft 37 being then free ro-
tates back by virtue of the wound-up spring
attached to the wheel 44, and the type-wheel
and index-pointer traverse back to comimence
and to indicate the commencement of & new
line.
of the pin 46. To prevent the backward move-
ment ot the arm 55 and pawl 56 occurring too
quickly, whieh would prevent the full back-

ward travel of the type-wheel, I attach to the

link 52 a pawl 59, which gears with a small
ratchet-wheel 60, 50 as to rotate the latter sev-
eral teeth for each downward movement of

nut, but does not interfere with the rotation | 55 and 56, and I control the rotation of the
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4.

ratchet-wheel 60 by meéans of a pendulum-
escapement 61.

Every time a new line is started the paper
must be moved forward. Thisis done in the
following way: On the square shaft 6 and
alongside the pin 49 is a similar pin 62, 'The
lever 63, Figs. 5, 10, and 104, issupported at
one end 64 by the vertical rod 65, and at the
other end it is pivotally connected by the ver-

‘tical pin 106 to the projection 107 on the print-

ing-lever 29. The rod 65 is shown best in
Fig. 10. It is supported on a bracket 66, at-
tached to the wall of the machine, and has a
universal joint at both top and bottom. At
the same time as the pin 49 strikes the lever
50 to actuate the back traverse of the type-
wheel the other pin 62, Figs. 5 and 10%, strikes
a bell-crank projection 108 on the lever 6o, 80
that the end 64 is moved out from the wall of
the machine. 7The end 64 is forked, and be-
tween the prongs is one end of a vertical le-
ver 67, pivoted at 68, the other end of which
lever controls an escapement 69, attached to
a small pinion 71, so that the pinion can make
one revolution forevery to-and-fro movement
of the lever b7. The pinion 71 gears with a
toothed wheel 72, and 72 is fixed to the same
axle as the feed-rolier 73. Pressed down on
the roller 73 by springs 74 are four disks 75,
between which and the roller 73 the paper is
gripped. The wheel 72 gears with a wheel
76, Figs. 5, 8, 9, 10¥, and 10¥, mounted loosely
on a sleeve 113, which is made in one pilece
with or rigidly attached to another wheel 77.
One end of a coil-spring 114, Fig. 10%, is at-
tached to 76 and the otherend to 77. 77 gears
with a pinion 78, fixed to the same shatt as a
ratchet-wheel 79. A link 80 is pivoted to the
top of the printing-lever 29 and carries a pawl
81, which is forced into gear with the ratchet-
wheel 79 by a spring 82. A retaining-pawl
83, controlled by a spring 84, is also 1n gean
with the ratchet-wheel 79. Therefore every
time that the printing-lever 29 moves forward
the wheel 77 is rotated through a small angle
and the spring 114 wound up a little. The
spring is prevented from unwinding, on the
one hand, by the retaining-pawi 83 and, on the
other hand, by the before-mentioned escape-
ment 69. When, however, the escapement is
released by the action of the pin 62 on the le-
ver 63, the force of the spring rotates the
wheel 76, which rotates the wheel 72, which
feeds forward the paper. When the spring
is wound up sufficiently, the lever 85, pivoted
at 86, Figs. 8 and'9, is pressed laterally by the
spring 87, so that its end 88 catches the end
of the link 80 and holds the pawl 81 out of
gear with the ratchet-wheel 79. During the
winding of the spring the lever 85 is kept out
of action by a disk 90, mounted on the sleeve
113, Figs. 10 and 10, so that the disk can

move along the sleeve parallel to its axis, but !

is prevented from rotating relatively to the
sleeve by pins 116, fixed to the sleeve and
sliding in slots 117 in the boss 118 of the disk

90. The disk 90 _is shown in front elevation

the ratchet-wheel 79.

666,271

in Fig. 10%. It carries three cams 115, at equal
angles from each other, but distant unequal
amounts from the axis of the disk. Opposite
these cams are three holes 119 in the wheel
76, so situated that all the cams ean enter the
holes at the same time. Theseholes are shown
in Fig. 10", which is a back elevation of the
wheel 76. I donotlimit myself to three cams
and three holes. I may employ more or less;
but I prefer three. While the spring 114 is
being wound up, the cams 115 slide on the
tace of the wheel 76; but when the spring has
been wound as far as desirable the cams fall
into the holes 119, the disk 90 is pressed
against the face of the wheel 76, and a pin
121, carried by this wheel, enters a hole 122
in the disk and prevents the further rotation
of the disk, and therefore the further winding
of the spring, the end 38 of the lever 85 at the
same time catching the end of the lever S0and
holding the pawl 81 out of action, as before
deseribed. On the release of the escapement
69, as before mentioned, the wheel 76 1s forced
by the coil-spring to rotate in the same direc-
tion as the disk was rotating during the wind-
ing process, and the cams, rising out ot thelr
holes, force back the disk 90, free the pins
121, and allow the pawl 81 to again gear with
The spring is thus al-
ways wouud up when required, and yet 18
never overwound. |

Fig. 10° shows,diagrammatically, the alter-
nating-current c¢ircuit through the transmit-
ter and receiver, M representing the imag-
neto, and R the rheostat.

The following is a deseription of the oper-
ation of the apparatus: The operator at the
transmitting instrument having put the mag-
neto - machine in motion depresses a key.
The toothed wheel e carries around the pawl
f antil the outer end h of the latter strikes
the inner end of the depressed key.
erator now depresses another key, which by
means of the chainoraises the first depressed
key, and therefore allows the pawl fto again
engage with the toothed wheel ¢, which then
carries it avound until its outer end 2 strikes

| the inner end of the second depressed key,

and so the process is continued. Nowasthe
wheel ¢ moves through a distance equal to a
distance between two adjacent keys forevery
impulse of current and as the type-wheel ro-
tates an amount equal to the pitch of the
type on its circumference for every impulse
of current it follows that if the receiving in-
strument is in unison with the transmitter to
start with it will always remain so except for
accidents, and therefore the letters on the
type-wheel will move into the printing posi-
tion according as the keys corresponding to
them are depressed at the transmitter. Now
every time that theond & of the pawl f strikes
thelowerend of a key 1 the current is broken,
as before described, and therefore the elec-

‘tromagnet 21 releases its armature 22, and

this actuates the escapement-lever 24 and

| causes it to release the printing-frame, which

The op-
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therefore makes one to-and-fro motion under
the action of its train of wheels. In conse-
quence of thisthe paper on the printing-roller
51 1s pressed against the letter on the type-
wheel which is in printing position—that is,
theletter whose key is depressed at the trans-
mitter. Kach tiwe that the printing-frame
makes a to-and-fro oscillation it rotates the
ratchet-wheel 36 by means of the pawl 35 on
the end of the rod 84. This rotation of the
ratchet-wheel revolves the quick - threaded
shaft37,whichtherefore givesatraversing mo-
tion to the nut 39, which therefore moves the

type-wheel v and inking-brush 40 a distance

equal tothe piteh of the lefters on the printing-
paper. At the same time the pinion 43 on
the end of the shaft 37 rotates the wheel 44,
and therefore winds up the spring on its axle.
HEvery to-and-fro motion of the printing-frame
also rotatesthe ratchet-wheel 79, by means of
the link 80, with its pawl 81. This ratchet-
wheel, through the medium of the pinion 78
and wheel 77, winds up thespring 114. When
this spring is fully wound up, the pawl 81 is
thrown out of gear with the ratchet-wheel by
means of the lever 85, as before desecribed.
When a new line should be started, the op-
erator at the transmitting instrument presses
the key corresponding to the blank space in
the type-wheel in line with the pin 49 on the
shaft 5. This pin on the forward oscillation
of the printing-frame strikes the projection
50 on the lever 51, which by means of the
link 52, the arm 53, and short spindle 54 os-
cillates the arm 55 and pawl 56, so as to free
both the ratechet-wheels 57 and 36. The
spring on the axle of the wheel 44 then ro-
tates back the quick-threaded shaft 37, which
brings back the type-wheel and inking-brush
to theirstarting positions. At the same time
as the pin 49 strikes the projection 50 on the
lever 51 the pin 62 strikes the bell-ecrank pro-
Jection 108 on the lever 63, so that the end
64 of the lever is moved out from the wall of
the machine and caunses the lever 67 to free
the escapement 69, and so allow the rotation
of the pinion 71, the wheels 72 and 76, and
the paper-feed roller 73 by the action of the
wound-up spring 114. The paperis thus fed
forward at the same time as .the type-wheel
traverses back to commence a new line. -

Instead of using the spring-barrels 4 and
27 1 may use weights attached to cords to give
the power necessary for operating the mech-
anism.

In another modification of my machine I
retain the spring-barrel 4, but I substitute
for the other spring-barrel 27 a local battery.
This modification is illustrated in Figs. 11,
12, and 13. Instead of the spring-barrel 27,
with 1ts frain of wheels, escapement, and
mechanism foroscillating the printing-frame,
I employ an electromagnet 91, which is ener-
gized by a local battery 92 and has its cireuit
made and broken by the action of the elec-
tromagnet 21, which is the same as that used
with my first modification.

5

1n this case is pressed by its supporting-spring
95 Into contact with the spring 94, attached
to the insulated block 95,-which carries the
terminal screw 96 for the connection of one
wire from the local battery. The spring 93
of the armature is attached to the insulated
bloek 97, carrying the terminal screw 98,
which is connected through the coils of the
electromagnet 91 with the other terminal of
the local battery. 1 do not confine myself to
the exact method described of closing and
breaking the cirenit of the loeal battery, but
I do this through suitable means by the ac-
tion of the magnet 21 on its armature22. The
electromagunet 91 has an armature 99 rigidly
attached to the printing-frame. Thus when
the local-battery circuit is closed the arma-
ture 99 and printing-frame are moved for-
ward, and when the local circuit is broken
the frame is pulled back by springs, such as
100. In all other respects this modification
resembles my first.

I provide the instrument in all the modifi-
cations with any usual zeroizing or unison de-
vice, but I prefer an arrangement consisting
of a lever engaging with the type-wheel spin-
dle by means of a helix or serew-thread car-
ried on the spindle and a pin on the lever
dropping into this thread, which pin carries
the lever under a stop when the desired num-
ber of turns have been made, and so stops the
type-wheel at the required point until the re-
lease of the printing-armature causes the le-
ver to fly back and liberate the rotating pin.

I provide an alternating current powerful
enough to deal with great resistance in the
lineand I adopt the most rapidly-acting mag-
nets possible, and by these devices I provide
instruments which are not readily affected by
change in electrical conditions of the line.
Tou set my instruments, I adjust them to a
standard resistance and I provide a small
rheostat which can be at once altered for any
variations of the resistance of the line, and
this renders it quite unnecessary for me to
aiter the mechanism or spring adjustments
of the instrument. .

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

I. A column-printing telegraphic appara-
tus comprising in combination a transmitting
and receiving instrument, the transmitting
instrument comprising a keyboard of the

W heatstone type and a magneto-electric ma--

chine sending alternating currents, and the
receiving instrumentcomprising a spring-op-
erated train of wheels, an escapement con-
trolling the train, a type-wheel actuated by
the train, an electromagnet with a polarized
armature for controlling the escapement, a
printing-frame arranged to press the paper
against the type-wheel, a local source of en-
ergy adapted to actuate said printing-frame,
an electromagnet with an armature which is
not polarized, means whereby this electromag-
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actuated quick-threaded-shaft, a nut on said |

shaft arranged to cause the type-wheel to
traverse the machine, a ratchet controlling
the quick-threaded shaft, means with which
the printing-frame is provided for releasing
the ratchet-wheel, means for winding up the

actuating-spring, a spring-operated train of
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wheels to rotate the paper-feed roller, means
for winding up and preventing overwinding
of the operating-spring, an escapement con-
trolling the last-mentioned train of wheels,
means with which the printing-frame is pro-
vided to release this escapement, circuit con-
nections between both of the aforesaid elec-
tromagunets and the magneto-machine where-

by alternating currents are sent to said elec-

tromagnets, and a rheostat in the circuit, sub-
stantially as described.

2. A column-printing telegraphic appara-
tus comprising in combination a transmitting
and a receiving instrument, the said trans-
mitting instrament comprising a keyboard of
the Wheatstone type and a magneto-electric
machine sending alternating currents, and
the receiving instrument consisting of two
spring-operated trains of wheels, escapements
controlling both trains, a type-wheel actuated
by one train, a printing-frame arranged to
press the paper against the type-wheel, sald
frame being actuated fromn the other train, a
spring-actuated quick-threaded shaft, a nut
on said shaft arranged to cause the type-

wheel to traverse the machine, a ratchet con-

trolling the quick-threaded shaft, means with
which the printing-frame is provided for re-
leasing the ratchet-wheel, means to wind up
the actuating-spring, a spring-operated train

of wheels to rotate the paper-feed roller,

means for winding up and preventing over-
winding of the operating-spring, an escape-
ment controlling the last-mentioned spring-
operated train of wheels, means with which
the printing-frame is provided to release this
escapement, an electromagnet with a polar-

ized armature for controlling the type-wheel |

escapement, an electromagnet with an arma-
ture which is not polarized for controlling the

printing, traversing and paper feeding mech-
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anism, circuit connections between both of
the said electromagnets and the magneto-ma-
chine whereby alternating currents are sent
to said electromagnets, and a rheostat in the
cireuit, substantially as described.

3. In a column-printing telegraphiec receiv- |
ing instrument, a type-wheel, a type-wheel-
rotating shaft, a pin projecting therefrom, a
bell-ecrank lever operated by the said pin and
having a forked end, a lever controlled there-
by, an escapement controlled by said lever,
“and a spring-actuated paper-feed roller con-

ing instrument, the combination of a spring-
operated train of wheels, an escapement for
controlling the said train, a type-wheel and
type-wheel-rotating mechanism actuated by
said train, an electromagnet with a polarized
armature for controlling the escapement, a

printing-frame, a local source of energy to |

actuate said printing-frame, an electromag-
net with an armature which is not polarized,

means whereby this electromagnet controls ;

the local source of energy, a quick-threaded
shaft, a nut thereon for causing the type-

666,271

wheel to traverse the machine, a spring for
actuating the quick-threaded shaft, means to

wind up the actuating-spring, a ratchet for’
_7{:1

controlling the quick-threaded shaft, means
with which the printing-frame is provided for
releasing this ratchet, a paper-feed roller, a
spring-operated train of wheels to rotate said

roller, an escapement for controlling this train

of wheels, means with which the printing-
frame is provided for releasing this escape-
ment, means for winding up and preventing

overwinding of the feed - roller - operating

spring, and means for energizing both the
aforesaid electromagnets by an alternating
current, substantially as described.

4. In a column-printing telegraphic receiv-
inginstrument,the combination of twospring-
operated trains of wheels escapements con-
trolling both trains, a type- wheel-rotating
mechanism connected with one train to be ac-
tuated thereby, a printing-frame connected
to. the other train to be actuated thereby, a
quick-threaded shaft, a nut thereon for caus-
ing the type-wheel to traverse the machine, a
spring for actuating the quick-threaded shaft,
means to wind up the actuating-spring, a
ratchet for controlling the quick -threaded

‘shaft, means with which the printing-frame

is provided for releasing the ratchet control-
ling the spring-actuated quick-threaded shaft,
a paper-feed roller, a spring-operated train
of wheels to rotate the same, an escapement
for controlling said train of wheels, means
with which the printing-frame is provided for
releasing this escapement, means for winding
up and preventing overwinding of the oper-
ating-spring; an electromagnet and a polar-
ized armature for controlling the type-wheel
escapement, an electromagnet and an arma-
ture which is not polarized for controlling the
traversing and paper-feeding mechanism and
means for energizing both electromagnets by
an alternating current, substantially as de-
seribed. |

5. Incombinationinacolumn-printing tele-
agraphic receiving instrument, type- wheel-
traversing mechanism, a wheel rotated by

said mechanism, a cam such as 45 carried by

said wheel and in the form of an are eccentric
to said wheel, a ‘bell, a spring hammer-rod ar-

ranged to strike the bell, a pin carried by sald
'hammer-rod-and adapted to be acted on by
said eam, substantially as described.

6. In combination, in a telegraphic receiv-

trolled by said escapewment, substantially as
described. | | |

7. In a telegraphic receiving instrument, &
coil - spring, paper -feeding means actuated
thereby, the two toothed wheels 76 and 77
connected respectively to the ends of the

7%

Qo

95

100

105

IIO

115

I12C

125

I3C




I0

15

666,271

spring, an escapement and gearing control-
ling one of said wheels, a type-wheel and
type-wheel-rotating shaft, a pin on said shaft
for actuating the escapement, a ratchet-
wheel and gearing for controlling the other
of the two wheels, a printing-frame, and a
pawl attached to and reciprocating with the
printing-frame and operating the ratchet and
oearing, substantially as deseribed.

S. In a telegraphic receiving instrument, a
paper-feed mechanism eomprising a spring-
operated train of wheels, an escapement for
controlling the same, a movable printing-
frame, a system of levers actuated thereby
under the control of the operator of the trans-
mitting 1nstrument for releasing the escape-
ment by sald system of levers, and means for

winding up and preventing overwinding of |

1

7

'the operating - spring, substantially as de-

scribed.

9. In a column-printing telegraphic receiv-
ing instrument, a type-wheel arranged to
traverse the machine, and a retarding device
adapted to allow sufficient time for the type-
wheel to traverse the machine before start-
ing a new line, said device comprising an es-
capement, the inertia of which is adapted to
permit only a slow step-by-step rotation of a
ratchet-wheel in gear with the escapemenb
substantially as desombed

In witness whereof I have hereunto set my
hand in presence of two witnesses.

FREDERICK HERBERT WILLIAM HIGGINS

- Witnesses:

. F'. WARREN,
W. J. NORWOOD.
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