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To all whom it may concerm: |
Be it known that I, Joun BURRY, a citizen
of the United-States, and a resident of Fort
Lee, in the county of bergen and Stato of
New Jersey, have invented a certain new and
useful Improvementin Printing-Telegraphs,
of which the tollowing is a specification.
T'he present invention relates more particu-

graphs, though some of its
capable of use elsewhere, |
The general object of the invention is to
increase the speed and efficiency of such ap-
paratus.
Among the specific objects are,

combinations are

r

driven escapement-controlled type-carrier as

-~ compared with similarly-operated type-car-

20

25

30

riers, the number of type-spaces in a circu-
lar row of type being equal in each case; sec-
ond, the drrest of a power-driven rotatory
type-carrier in given positions less in number
than the type-spacesin a circular row of type
on sald carrier and the independent motion
of rotation of said carrier to bring to the
printing-point type in said row that are nof
brought thereto or stopped thereat when the
carrier is arrested as stated; third, the print-
ing of lines across a page or web; fourth, the
release of a traversing type-carrier at any po-
sition in its letter-spacing movement fo be
automatically returned to an initial position
for the beginning of a new line; fifth, the
improvement of theinking of the type; sixth,
the reduction of the resistance of the inker

- to the rotation of the type-carrier; seventh,

40

.45

50

the supply of ink from a stationary reservoir

to a to-and-fro-moving inker; eighth; auto-

‘matie line-spacing; ninth, to secure uniform

distances between lines;
the impression mechanism inactive during
the return of the carrier to said initial posi-
tion; eleventh, to bring a type-carrier which
moves for letter-spacing to unison at one
point in its traverse; twelfth, to control the
actlon of the printing-magnet by the joint
action of magunets in different

tenth, to render

magnets acting simultaneously or dissimul-
taneously; thirteenth, to wind the spring for
driving the type-carrier; fourteenth, to feed
the paper by spring-power: fifteenth, to wind

the paper-feeding spring

receivers for use in Pprinting - tele-

rst, thein-
crease of the speed of rotation of a power-

of thecircuits of the ap

circuits, said

automatically; six-.

teenth, to space between words without turn-
Ing the type-carrier to any particular posi-
tion—vz." e., in any position of the type-car-
rier—and otherobjects, as will hereinafter ap-
pear. |

~ To these ends the invention consists in fea-
tures of construction and combinations of
devices hereinafter deseribed, and more par-
ticularly set forth in the appended claims,

~ T'he preferred form of the invention is illus-
trated in the accompanying drawings, form-

| ing part of this specification, in which—

- Figuare 1is a front elevation, certain parts
being omitted for the sake of clearness. Fig.
2 1s an end elevation taken from the left in
Fig. 1. Fig. 3is a plan view, certain parts
being omitted for the sake of ¢learness. Fig.
418 an end elevation taken from the right in
Fig.1. Fig. 5isa vertical sectional view from
the left and just inside the left vertical end
plate of the frame, certain parts being omit-
ted tor the sake of clearness. TFig.6is a see-
tional plan view, upon no particular plane,
showing the general relation and operation
of certain parts. Tig.7isa vertical sectional
view from the right-hand end and taken just
inside theright vertical end plate of the frame,
certain parts being omitted for the sake of
clearness. Fig. 8 is a detail view of an ad-
Justingdevice. Fig. 9isadiagrammatic view
paratus and also show-
ing (in dotted lines) an arrangement of cir-
cuits connecting with a central or transmif-
tingoffice. Fig.10isaperspective view shov-
Ing the type-wheel and certain connected

' parts and a centering device for the type-

wheel in their positions at the instant of the
arrest of the type-wheel and just before the

centering device begins to act. Fig. 11is a
like view showing the action of the centering
device for selecting one of two printing posi-

tions of the type-wheel. Fig.12isalike view
showing the action of the centering device
for selecting the other of the two printing

positions of the type-wheel indicated in Figs. -

9 and 10. Fig. 13 is a detail view. Fig, 14
15 a view from the left showing the positions
of certain parts at the moment an im pression
1s made upon the paper by the type-wheel
and platen.

parts is shown in Fig. 2. Fig. 151is a similar

view showing the positions of certain parts

1The normal positions of said-
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3

just prior to the release of the type-wheel, |
the parts being partially positioned for that |

end. TFig. 16 is a similar view showing the
positions of certain parts at the moment the
type-wheel is released and during its return
to the place for beginning a new line. Fig.
17 is a detail sectional view, with parts omit-
ted, of the devices for keeping the paper un-
der tension. Fig. 18 is a detail longitudinal
sectional view of connections between the
type-wheel and the escapement. Iigs. 19 and
90 are detail views of an ink-roller. Fig. 21
is a view of a modified form of eircuit-con-
trolline means and operating devices there-
for. Fig. 22isadiagramshowingaun arrange-
ment of the circuits corresponding to the
modification shown in Iig. 21.
view of circuit-controller, operating devices

therefor, and a modified form of means tor

preventing the operation of the platen when
the type-carrier is being returned to an ini-
tial position. Fig. 24 is a diagram of a modi-
fied arrangement for energizing the printing-
magnet. |

The framework shown in the drawings com-
prises a base-plate a, preferably of insulating
material, parallel vertical plates b ¢ d, which
are secured to plate a, two steel plates e, con-
necting plates b ¢ d, tie plates or bars f ¢ A,
connecting plates ¢ d, a tie-rod %, connecting
the plates b d, and certain adjuncts hereln-
after more fully deseribed. The parts of the
framework, except the base a, are of metal
and are secured together firmly by serews [
and by removable dowels m to form a rigid

structure. Not allof thesecuring-screws and .

dowels are shown in the drawings.

Type- positioning mechanism.—According
to the present invention the typearearranged
on a rotatory carrier, which by preference is a
wheel or disk having the type on the periph-
ery thereof, and the carrier is moved about
its axis and is arrested in given positions less
in number than the type-spaces in a circular
row of type thereon by a suitable driving and
arresting means. The typein each circular
row on said carrier are, so far as possible, ar-
ranged in groups of those letters which in
any particular class of work, as stock-market
and news reports, occur most frequently in
combination with each other. In some cases
the whole row of type may bein such groups,
but in general there are type which cannot
be so grouped except by duplicating particu-
lartype. In the first-named cases the num-
ber of said given positions is an exact divisor
of the number of type-spaces in a circular
row of type, or, stated differently, the num-
ber of said given positions is equal to the
number of groups of type. As will be seen
hereinafter, the members of each group of
type may be printed in all possible orders

“without rotating the carrier beyond the limits

of said group after it is once arrested for
printing from a member of such groups—

‘that is to say, the carrier is not moved from

Fig, 23 is a |

680,603

gaining speed, and the type of each group
which are not arrested at the printing-point
are brought thereto by means preferably
separate from those by which the carrier 18
rotated and arrested in said given positions.
It is more convenient, however, to treat all
the type as being in groups and to arrest the
carrier in given positions equal in number to

said groups, as it involves a simpler con-
struetion and mode of operation to have uni-

formity of action in all cases than to have one
mode of operation for one part(the groups of
letters occurring in combination) and another
for the remainder. In the latter case the
oiven positions named might not be an exact
divisor of the number of type-spaces in a row
of type on the carrier, though they would still
be less in number than said spaces. In
order to bring to the printing-point type in
said groups not brought thereto or stopped
thereat by the driving and arresting mech-
anism, means are provided for oiving a sup-
plemental motion of rotation .to the carrier

| within the limits of the group independent

of the motion of rotation given by the driving
mechanisin aforesaid, said supplemental-mo-
tion means preferably acting as or after the
carrier is arrested in any of said given posi-
tions. In some methods of driving and ar-
resting the carrier the supplemental-motion
means may coact with a partof ora part con-
nected with the arresting means, thoughitis
preferable, for reasons connected with sim-
plicity of construction and operation, that
the means for communicating the supple-
mental motion of rotation to the carrier be
independent of the means for arresting the
carrier in said given positions. In the first
case there is a yielding connection between
the driving and the arresting parb of the
means, while in the second case the yield-
ing connection is preferably between the car-
rier and the arresting means. In both cases
it is preferred that the yielding connection
be also resilient or contain a spring or springs
(spring member) in order that the carrier
may be returned to a normal position with
respect to some part of the driving or arrest-
ing means irrespective of any motion of the
latter. In some forms of driving and arrest-
ing means for the type-carriers of printing-

| telegraph instruments the two functions are

performed by one and the same apparatus.
In using such a driving and arresting means
in connection with the presentinvention the
yielding connection is between such means
and the type-carrier. The supplemental-mo-
tion means may be of various forms and
modes of operation, each adapted more or less
to secure the ends in view. In a simple and
convenient form of said supplemental-motion
means there is included a member connected
to said carrier to rotate the same, said mem-
ber being provided with a plurality of engag-
ing or operating parts less in number than
the type-spaces in a circular row of type on

letter toletter, but from group togroup, thus | said carrier and a member movable into and
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out of engagement with said parts to rotate |
the carrier independently of the driving
means in order to bring to the printing-point
type in said row that are not brought to or
stopped at said point by the arrestin g means.
Sald multiple-part or first-named member
may be in the form of a pinion or other toothed
wheel, a star-wheel being used by preference,
and the member movable into and out of en-.
gagement therewith may do so every time an
impression is to be taken or only when the
type-carrier is to be moved to bring to the |
printing-point type that are not brought to or
stopped at said point by the arresting means
and it is desired to print from such type not
SO arresteéd. In case the type-carrier 1S to be
shifted both forward and backward in order
to bring to the printing-point type which are
not brought thereto by said driving and ar-
resting mechanism, the said shifter-mechan-
ism member, which is movableon the frame-
work, is given a motion additional to that by
which it is moved into and out of the path of
the first-named member or that connected to
the type-carrier, so as to determine which
of the supplemental forward and backward
motions of the carrier shall be had on any

construction and operation of the mechanism
as much as possible, I prefer to arrange ali
the type in groups of two and to arrest the
type-carrier in positions such that the print-
ing-point shall always lie opposite the inter-
vals between the members of successive pairs
orgroups of type on the carrier, the ““ unison ”
or blank space counting as a member of such
a pair, and to give the type-carrier supple-
mental motions forward and back atterit has
been arrested by its driving and arresting
mechanism in order to bring the type to the
printing-point, whence it follows that in this
Instance the number of positions in which
the carrier is arrested by its driving and ar-
resting mechanism is one-half the number of
type-spaces on the earrier or is equal to the
numbers of pairs of type above referred to.
Thesamestatements as to numbers hold true
also in the case where the type-carrier is
stepped by its driving and arresting mech-
anism with type at the printing-pointand the
carrier is given a supplemental motion for-
ward or backward to bring the remalning
half of the type to the printing-point. When
type are brought to the printing-point by
sald driving and arresting mechanisin and
other type forward and back or at each side
of those so brought to said point brought
thereto by supplemental motion of tha type-
carrier, the said given positions are one-third
45 numerous as the type-spaces in a row of
type and equal the groups in number. In
practice, however, it is more advantagecus
to arrest the carrier in the first mstance at
the intervals between the members of each
of the successive pairs or groups of type and
to move the carrier both forward and back-
ward to bring the type to the printing-point.

693 ' ' 3

In order to insure that the type shall be in
proper position at the printing-point for the
giving of impressions, any suitable centering

means may be employed. I prefer to com-

bine the functions of centering and of shift-
ing the carrier in one and the same mechan-
1sm, as such combination involves g simpler
and more effective construction and mode of
operation than is possible when these func-

tions are performed by separate or independ-

ent devices. The single apparatus ean be
worked faster than two apparatuses, since in
the latter case one has to wait for the other
to do its work before the first can act.
Referring now to the arawings, the type are
on the periphery of a metal disk or wheel t,
and, by preference, are of soft rubber. The
wheel 7 is rigidly secured to and is carried by
a2 sleeve n, which is adapted to slide along
buat which cannot turn independently of a tri-
angular or other polygonal shafto. The said
shatt ¢ is journaled at its ends in arms or
brackets jin a manner such that it has no
endwise motion. The brackets jare secured
to the plates b d in such wise that they may
be removed when desired. By preference the
siaftois triangularin section and thesleeven
isprovided withinternallongitudinal grooves
for engagement with the corners of the shaft
0 and also with a very small part of each of
the faces thereof. The shaft o extends be-
yond the bracket jat the plate d and is there
bored out axially to form a seat or bearing ¢
for the reduced end of a shaft + of driving
and arresting mechanism. The other end of
the shaft # is journaled in a bracket i, Pro-
jecting from and removably secured to the
plate ¢. The shaft » has no endwise motion.
T'he shaft » has a scape-wheel s fast thereon,

and also a pinion v fast thereto at a point
between the wheel sand the arm U, while the

shaft o has a star-wheel w fast thereto on that
side of plate d which is next the scape-wheel
s. Pins or arms 2y, respectively, fast to the
wheels s and w, project therefrom each to-
ward the other of said wheels, said pins be-
ing at different distances radially, so as not
to interfere with each other, but being long
enough to overlap, as shown. The wheel 1w
has a eircular row of holes 2, Into any one of
which holes the pin ¥ may be inserted. The
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holes 2 exceed by one in number the number

of teeth on the wheelw. Twosprings 1 2 are
colled around the shaft » and have their ends

projecting radially, as shown, the friction.

between the coils of the springs and the shaft
being sufficient to retain them in any posi-
tion. They may be adjusted about the shaft
by pressing on their ends in such wise as to
loosen the grip of their coils upon the shaft
r and to move them in the required direction.
The adjacent ends of the springs 1 2 bear

against the pins « ¢ at opposite sides at the

sald overlapping parts therveof and keep the
ping in a relatively-fixed position, while per-

mitting of motion of one relatively to the
other.  The number of teeth on the wheels s
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and w0 is equal, and the number of type plus
the unison space on the type-wheel { is dou-
ble the number of teeth on each of said wheels
s and w. The scape-wheel s is always ar-
rested with one or another of its teeth in a
oiven position, at which time the type-wheel
{is so placed with respeet to the printing-

point as that no type thereon is opposite the

printing-point, but said point is opposite the
interval between some two type ortype-spaces
onthe type-wheel. The described connection

between the scape-wheel sand the star-wheel |

w0, hereinafter referred to as & ‘‘contering
shift-wheel,” permits of a motion forward or
back of the type-wheel tosupplement the ac-
tion of the driving and arresting mechanism
and bring the selected type to the printing-
point. Thissupplemental or shifting m otion
is communicated to the type-wheel by the
centering shift-wheel, the shaft o, and sleeve
n in the particular case illustrated in the
drawings, but it may be otherwise communi-
cated without departing from the scope of this
invention.

The means for actuating the wheel w to
cause the shift of the type-wheel includes &
shaft 4, which is journaled in the plates ¢ d

‘near the upper rear corners thereof, an arm or

‘lever 5 fast to said shaft 4 and extending
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y forwardly and downwardly, and an arm b,

pivotally connected with the free end of the
lever 5 and constructed to coact with the
wheel < for the purposes of shifting the type-
wheel and then centering it. The arm 6 may
be swung about the pivotal point of connec-
tion with the arm 5 by means of any suitable
switehing device which will divert the work-
ing partof the arm 6intoone oranother of the
required paths. A convenient form of such
a switching device comprises a slotted or re-
cessed portion, a switching-tongue mounted
and having a swinging motion in said slot,
and a pin or stud projecting into the slot and
ooing to one side or the other of said tongue
when the two parts have relative motion.
The slotted tongue-provided portion or ele-
ment and the pin or stud are placed one on
a fixed part of the framework and the other
on the arm 6. In the instance shown in the
drawings the arm 6 is slotted and has the
tongue, while the pin is on the fixed frame-
work ; but this arrangement may be inverted.
The centering shift-arm 6 is V-shaped at its
free or working end and is provided with
a longitudinally -extending through-slot 7,
which is also V-shaped at that end next the
centering shift-wheel, the said V of slot 7
terminating in a straight slot, into which a
round pin 8 projects, said pin 8 being fast to
plate d or a part connected therewith. With-
in the slot 7is placed a movable tongue 9, the

" lower end of the tongue being rounded to

have a bearing in the rounded lower end of
the slot 7. The tongue 9 is held in position
by two pins 10, which fit tightly in holes
through the arm 6 and pass through slots 11

in the tongue without binding and which |

~the tongue.

“adjusted.

680,693

| permit of a pivotal motion of the tongﬁe about

its rounded end. That end of -tongue 9
which is adjacent the V-shaped end of slot 7

s itself V-shaped and is at a distance from
the end walls of slot 7 such as will permit of

the easy passage of pin 8 on either side of
The tongue 9 and the adjacent
side wall of the slot 7 form a groove or slot
of a size such that the pin 8, coacting there-
with, guides the centering shift-arm 6 accus-
rately to one side or the other of iis central
position, according to the position of tlie
tongue 9 in the slot 7 aforesaid. "T'he tongue
9 has a pin 12 fast thereto and projecting
from its side, and a fork 13 at the end of an
arm 14 coacts with said pin 12 to move the
tongue to one side or the other of the slot 7,
as indicated in Figs. 11 and 12. The V-
shaped eund of arm 6 is norinally out of the
path of the teeth of wheel «v and when oper-
ated strikes one or the other of the two ad-
jacent teeth of said wheel and turns the
wheel w, shaft o, and type-wheel ¢ forward
or back until the other said adjacent tooth
of the wheel w is arrested by the V-shaped
end of the arm, and the type-wheel thus cen-
tered is brought to rest with one or the other
of the said two type at the printing-point.
The conjoint action of the arm 14, slotted
arm 6, tongue 9, pin 8, and the lever 5, the
arm 14 moving first, whereby the arm 6 1s
oiven a compound motion, is sufficient to de-
termine which of any two type adjacent the
said printing-point shall be brought thereto
and in what order. The printing-point is in-
dicated in Figs. 10, 11, and 12 by the dotted
line. The row of holes z and the adjustable
pin 4/ provide means whereby the position of
the kerfs of the wheel w may be adjusted
with very great accuracy and ease with rela-
tion to the V-shaped end of the arm 6, which 1s
not adjustable because the pin 8 is not easily
The type-wheel ¢ is adjustable
about the sleeve 7 by means of a sef-screw.
The arm 6 is shouldered at its pivoted end
and is held in place between parallel bear-
ing-arms of the lever 5 by a pin 16, which 18

provided with a circumferential groove. The

pin or axis 16 is parallel with the shaft or
axis 4, or substantially so. The free end of
g wire spring 17 rests in said groove and re-
taing the pin in place. Thespring 1718 made
fast in any suitable way to the lever .
Means whereby the lever 5 and the arm 14
are operated will be deseribed hereinafter.
Driwving and arresting mechanism.—In the
machineillustratedin the drawings the power
for rotating or driving the type-wheel?is de-
rived from an automatically-wound main-
spring and is transmitted to the scape-wheel
s through the pinion v and a gear 18, which
meshes with the pinion. The gear 18 is loose
upon a shaft 19, which is journaled in the
end plates b ¢ and passes freely through a

Jarge opening in the plate d. A drive-spring

20 is coiled about the shaft 19 and a sleeve
91, to which the gear 18 is fast,and has 1t
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from the side of the gear,

‘within the limits provided.

ends free, except that the end adjacent the

gear 13 bears against a pin 292, projecting
and that its other
end is held frictionally by a round part on
the shaft 19. By preference the spring 20 is
80 placed or wound that it is untwisted or
unwound as it is put under tension and that

16 1s closed up or its coils decrease in diame-

ter as it expends its forece in driving the gear
18, as by this arrangement there can be no

overwinding of the spring, for its opening- |

colls will slip on the round on the shaft 19

~whenever the spring has been put under a

given tension by the spring-winding appara-

bus. By preference there is, relatively speak-

ing, considerable clearance between the coils
of the spring 20 and the shaft 19, except at
the ends of the spring, one end being caused
to grip the shaft with considerable force in
orderto provide for slippingeffectatthe right-
hand end of the spring. --
The shaft 19 has a fly-wheel or momentum
device 23, fast thereto, and also a ratchet.-
wheel 24, the latter being outside the plate c.
The shaft 4 above named is provided with a

lever or arm 25, fast, thereto, which arm ex-.

tends forwardly and downwardly of the ap-
paratus and has a pawl 26 pivoted thereto at

its freeend. A spring 27, secured at one end |

to the pawl 26, bears against the top of the

lever 25 and is tensioned to keep the pawlin

engagement with the ratchet-whedl 24. The

‘motion of the arm 25 away from the wheel 24

18 limited in any suitable way, as by a bar 28,
which is pivoted at one end at 29 to the plate
¢ and is provided near its free end with s
transversely - extending notch 30, through
which the body of a screw 31 passes and en-
cages with a threaded hole in the plate c.
The head of the serew coacts with the side of
the bar 28 to bind the bar 28 against the side
of the plate ¢ and so lock it against motion
In any position to which it may be adjusted
The flat top of
the bar 28 coacts with the flat under side of
the arm 25 to limit its downward motion.
T'he shaft 4, between the
vided with an arm 32, fast thereto, and the
armature 33 of an electromagnet 34 is fast to

the arm 32. The yoke of the magnet 34 is

mounted on a bracket 35, which is fast to or
Integral with the tie-bar ¢ of the fixed frame-
work of the apparatus. The shaft 4 is oper-
ated to move the arms or levers 5 and 25

downwardly and the arm 32 upwardly by a

spring 36, which engages at one end with the
extended pin 57, by which pawl 26 is fastened
toarm 25, and at its other end with a hook 38
at the end of a wire spring 39. The spring 89
18 wound about a round pin 40, projecting
from the plate ¢, and has its other end 41 ex-
tending away from said pin. The spring 39
1s held in place on the pin 40 by the friction
between its coils and said pin, and it may be
adjusted eircumferentially of the pinin either

~direetion by pressing upon that end of the

spring which will both loosen the coils of and

plates ¢ d, is pro-

q

‘the soft-iron tie-bhar

Spring

move the spring in the required direction.
In this way the position of the hook 38 rela-
tively to the pin 37 may be varied, and thus
the tension of the spring 36 may also be va-
ried. KEvery time the magnet 34 attracts its
armature 53 to itself the pawl 26 gives an im-
pulse to the ratchet-wheel 24, the y-wheel 23,
and the shaft 19, thus causing the spring 20
to be wound or put under greater tension.
The momentum device 23 continues the wind-

ing action of the shaft 19 for an interval of
time after the pawl 26 ceases to act upon the.

ratchet-wheel 24, Means whereby the mag-

- net 54 1s energized from time to time will be
described hereinafter.

S04 The ratchet-wheel 24
1S also rotated from time to time by a pawl 42,
which is pivotally connected with a pivoted
arm 43. The arm or lever 43 is fast upon a
shaft 44, journaled in the plates ¢ d. The
shaft 44 has an arm 45 fast thereto, and the
armature 46 of an electromagnet 47 is fast to
sald arm 45. The magnet 47 is supported by
and yoke /. A spring 48

18 coiled about an extension of the pin 49, by

which pawl 42 is connected with the arm 43

5.

75
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and is tensioned to keep the pawl 42 in en-

gagement with the ratchet-wheel 24. The
spring 43 may be adjusted about pin 49 in the
same way as the spring 39 is adjusted, thus
varying the tension thereof. The motion of

the lever 43 in one direction is limited by the
contact of the armature 4.6 with the core-stop

50 (of insulating material) of the magnet 47
and in the other direction by a stop 51 on the
plate c. The stop 51 is pivoted to plate ¢ at

92 and is held in place by a screw 53 in sub-

stantially the same manner that stop 28 is
held in place by the serew 31. The armature

spring 54, which has its ends fast to arm 59,
which forms an extension of arm 45, and to a
cord which is wound upon and is fast to a ro-
tatable shaft 56. The shaft 56 is Journaled
In the plate ¢ by a reduced end and is locked
In any position by a serew 57 and a washer

93, said serew engaging with a threaded hole

in the end of the shaft and Jamming & shoul-
der or collar on the shaft against the inner

side of the plate ¢. The shaft 56 provides a

95
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46 1s drawn away from its magnet 47 by a
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means whereby the tension of the spring 54

may be varied by turning the shaft by means
of the secrew. The magnet 47 18 energized
from time to time, as hereinafter set forth.
At each stroke of the lever or arm 43 down-
ward the pawl 42 rotates the ratchet-wheel 24
and the partsrigidly connected with 1t, there-
by winding or increasing the tension of the
20 in the manner hereinbefore set

forth. o |
The type-wheel ¢ is arrested by the scape-
wheel s and the pallet 3 and the described
connections between the type-wheel and the

scape-wheel. Anysuitableesecapement mech-

anism may be employed subject to the condi-
tions hereinbefore mentioned as to the num-
ber of positions in which it arrests the type-

| wheel.. Theeseapement herein shown is sub-
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stanbi-ally the same as that shown and de-

seribed in iny Letters Patent of the United
States, granted the 27th day of April, 1897,
and bearing No. 581,411, to which reference
is made for a detailed description thereof.
The horseshoe-magnet 59 and the escapement-
magnets 60 and other parts carried theréby
attached in the present in-

stance to the tie-plate . to be adjusted in two
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serew-threaded

planes at right angles to each other in order -

o secure the desired relation between the

teeth of the scape-wheel s and the pallet 3.
A convenient means to this end comprises a
clamp-bar 61, which spans the magnet 59 and
is held in place by screws 62, which pass
freely through the clamp-Dbar and engage
with threaded holes in the tie-bar h. The.
portions are at the ends of:
round bars, having heads at their otherends, "
the rouind portions fitting in round holes inj
| Tast thereto at the right of the plate d, which

The rear edges of the mag-

»

the clamp-bar.

net 59 bear against spacing-lugs 63 at the
front side of the bar %, and the clamp-bar 61
bears against the front edges of said mag-
By using suitable liners between the
lugs 63 and the magnet the latter may be ad-
~justed toward the front and rear of the ma-:
| 78 and the pawl 30.

riet.

c¢hine or the pallet moved in the plane of the
scape-wheel.
right and left and up and down under the

(loosened) clamp-bar the pallet 3 may be ad- 161
| gages with the ratchet-wheel 74 and prevents

justed in a plane at right angles to the plane
of the scape-wheels.

hereinafter set forth.

Letter-space feed mechanism.—Any suit- 1
| and its other end caughton a hook 85 of a wire

 able means for the letter space feed of the
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type-wheel ¢ may be employed; but I prefer
that shown in the drawings, which will now: _
- | which the spring 39 is engaged with its pin 40

be described.

A polygonal rod 64 is fastened to the frame-
woik, as plates b ¢, so as to beadjustable
about its own axis, as by lugs orarms 65, de-
One of "
said arms 65 is split to form a elamp for pre- | a collar 90, fast on shaft 70, and the other end
- venting rotation of said rod. A screw 66
art of said clamp and-
engages with a threaded hole in the other" [
| the rotation of the shaft 70 during the feed-
ing of the type-wheel toward the right oi the

tachably ‘conneeted to the plates.

passes through one p

and draws one part toward the other. A
sleeve 67, similar to sleeve n, is arranged to

slide along the rod 64 and engages therewith, -
50 'as not to berotatable independently there- -
Rod 64 is shown as triangular in section, -

of.
and the sleeve 67 engages therewith in a man-

ner similar to that in which the sleeve n en--

oages with the shaft 0. The sleeve 67 has

two L-shaped arms 68, fast thereto atthe an--
oles thereof, and these arms have their upper

ends forked at 69. The forks 69 pass over
and under the sleeve n and engage with the
ends of the hub of the type-wheel {. The
width of or the distance between the prongs

of each fork is greater than the diameter of:
the sleeve n for a purpose set forth herein-

after.

Atsome distance below the shaftois a shatt |

By moving the magnet to the |
| wheel 74 at every operation of the lever 78 by

s. In this way universal
adjustment of the pallet may be had. The:
polarized electromagnets 60 are energized, as | €
| 74 by a spring 84. The spring 84 has oneend

a single drum in e

cured to a flat bar 95.
93 is attached to or is formed with arms 94,
which are pivotally connected at 95 to the

680,693

70, which is journaled in brackets 71, detach-
ably secured to the plates b d. ‘l'he shaft 70
has drums 72 78 fast thereto at its ends and
alsoa ratchet-wheel 74 fast thereto at one end
thereof. The plates b d have pulleys 75 jour-
naled thereon or on brackets attached there-
to. A cord or other ligament 76 has one end
fast to drum 72, leads about the adjacent pul-
ley 75, and has its other end knotted inside
the arm 68 on that side. A similar ligament

- 77 has one end fast to drum 73, passes about

the adjacent pulley 75, and through that arm
6S on that side, and bhas its end knotted as in
the caseof thecord 76. The cords 76 77 wind
in opposite directions upon their respective
drums, so that one winds up as the other
winds off, and the two move the type-wheel
toand fro along its shaft through the medium
of the sleeve 67, arms 68, and sleeve 7.

The shaft 4, above named, has an arm 73

arm extends forwardly horizontally and has
parallel jaws 79, between which a pawl 80 I8
pivoted at one end. The working end of the
pawl S0 engages with the ratchet-wheel 74,
being kept in such engagement by means of
a spring 81, fast at its ends to the arm or lever
. The wheel 74 and shaft
70 are turned by the space of one tooth of the

70
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95

the maonet 34 aforesaid. A detent 32 en-

reverse motion thereof, said detent being
pivoted to an arm 83, connected with plate d,
and being held in engagement with the wheel

connected with an extension of the detent 82

spring 86. The spring 86 is connected with
a round pin 87 in a manner similar to that in

and for like purposes.

A spiral spring 88 surrounds the shaft 70
loosely and has its projecting ends caught—
one against a pin 89, projecting laterally from

caught against a pin 91, which projects later-
ally from the plate b. Said spring 88 is ar-
ranged to be put under increased tension by

machine. The shaft 70and drums 72 75 form
fect. | |
Platen-operating mechanism.—The platen

shown in the drawings comprises a metal

roller p, which is journaled in ears 92, se-
(See Fig. 3.) The bar

plate d and to a bracket 96, detachably and
adjustably connected with the plate b ata cut-

away portion or recess therein. The pivots 9o

areso placed thatthe platen tendsto fallaway
from the type-wheel or printing-point by 1ts
own weight. At one end the bar 93 has an
arm 97 attached thereto, said arm 97 being
bent at right angles and passing through a
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sultable opening in the plate d and being pro-
vided atits end with a tooth 98. A shaft 99 is
journaled in the plate d and in a bracket 100,
detachably connected with the plate ¢, and is
provided with two ratchet-wheels 101 102 at
the left of plates d and ¢, respectively. The
shaft 99 passesthrougha large holein the plate
¢ 1n order to reach the bracket100. These
ratchets 101 102 have an equal number of
teeth,and theratehet 101 coacts with the tooth
93 to lift the arm 97, and thus to move the

platen p and the paper against the type-wheel..

T'he ratchet 102 is actuated at suitable times
by means of a pawl 103, pivotally connected
to a lever 104, fast on a journaled shaft 105.
A spring 106, connected with pawl 103 and
with lever 104, keeps the pawlin contact with
the ratchet 102. The shaft 105 is journaled
In lugs or ears detachably connected with
plates ¢ d andhasan arm 107 fast thereto, said
arm 107 carrying the armature 108 of an elec-
tromagnet 109. The armature 108 is drawn
away from its magnet by a spring 110, hooked
to arm 107 and to a spring-arm 111. The
spring-arm 111 is adjustably connected with
a pin 112, which projects rearwardly from
plate ¢ in the manner above set forth with
respect to the spring 39 and its pin 40.
Whenever the magnet 109 is energized, the
armature 108 is moved downwardly, thus
lifting the pawl 103 and tu rning the ratchet-
wheel 102 the space of one tooth and tu rning
the shaft 99 and ratchet-wheel 101 by an equal
angular distance, thus causing the ratchet
101 to lift the tooth 98 momentarily and to
let it fall into the next kerf of the wheel 101,
This momentary lifting of the tooth 98 and
the arm 97 is sufficient to propel the platen
p and the paper thereon against the type-
wheel / and to cause the taking of an im-
pression therefrom. In order to regulate the
distance the platen p is thrown, as above de-
seribed, a stop 113 is provided for the tooth
98, said stop being pivoted to the plate d at
114 and being adjusted to and held in any
desired position by means of two screws 1185,
which engage with threaded holes in lugs 116
on the plate d and the ends of which bear
agalnst the top of the stop-piece 113 at Oppo-
site sides of the pivot 114. The best results
are obtained when there is just space enough
betweer the stop 113 and the uppermost tooth
of the wheel 101 for the tooth 98 to Just touch
the stop 113 as the point of the wheel-tooth
passes the point of the tooth 98. In order to
compensate for the effects of wear upon the
tooth 98, which wear disturbs the action of

‘the platen, and to secure a correct adjust-

ment in the first instance, the arm 97 is bi-
furcated for a short distance at 117, and a
screw 118 passes freely through the shorter

arm of the bifurcated part and engages with
-a threaded hole in the longer arm. By draw-

ing the arms of the bifurcated part toward
each other the said tooth 98 is eaused to ap-
proach the center of the wheel 101 and so
raise the platen p, or rather to move the

platen when in normal
type-wheel. The reverse action takes place
when the screw 118 is turned to allow the
arms of the bifurcated part to spring farther
apart. I'hescrews115and 118 ecan be reached
with ease from the top of the machine by a
screw-driver, so that the described adjust-
ments thereof may be made without disturb-
Ing any part of the mechanism. The axis of
shaft 99, the pivots 95, and the printing-point
are three fixed points in the machine, 80 to
say, and the described means for adjusting
the position of the platen so that the platen,
when in its normal position, shall be at asufll-
cltently fixed distance from the printing-point,
whereby it makes the same throw always in
causing the taking of impressions from the
type upon the paper. | |

Paper holding ond feeding mecharism.—
The paper used in this apparatus is in the
form of a web wound to form a roli, the web
being several inches wide, and the writing is
done transversely of the web. The web 119
i1s wound on a wooden bobbin or cylinder 120,
which is bored through longitudinally to re-
ceive a shaflt 121, by which the roll is sSup-
ported in the machine. At oneend the shaft
121 sets into a socket in a shaft 1922 (see Fig.
3) of a large ratchet-wheel 123 and at its

other end is held in an open bearing 124 in a

pivoted spring-arm 125. A collar 126 on the
shaft 121 prevents said shaft from sliding
out of the bobbin as long as the arm 125 en-
gages with the end of the shaft. The arm
125 1s held up by a tooth 127, which is slant-
Ing on its under side to cause gz wedging-off

action on the arm 125 as the latter 18 lifted

into position for holding the shaft 121. The

‘web 119 passes from the under side of the

roll up in front of platen p, against which it
bears, and thence upward and backward be-
tween feed-wheels 128 and pressure-rolls 129,
The wheels 128 are loosely mounted upon a
shaft 130, whiclh is
of plate d and in a detachable bearing-piece
151 on the plate 0. The shaft 130 is pro-
vided with two circumferential grooves 132,

-and the hubs of the wheels 128 have SCrews

155 engaging with threaded holes therein
and extending into said grooves 132, thus

permitting the wheels 128 to move cirecum-

ferentially, but not to move longitudinally,
of the shaft 130. The hub of each wheel 128
1s also provided with a circumferential 2roove
184, arranged to receive one end of a colled
wire spring 135, there being a spring 135 for
each wheel 128. About its middle the shaft
150 1s provided with two ecircumferential
grooves 136 for receiving the other ends of
sald springs 135. The springs 135 grip the
hubs of the wheels 128, but do not touch the
shaft 130 until near the grooves 156, where
they grip the shaft and have their ends rest-
ing in the grooves 136. The springs 155 are
wound in reverse directions and each is by

preference set to have its coils increased in
- dlameter as the spring is put under more ten-

position nearer the

Journaled in a lug on top.
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sion, as hereinafter set forth, so that when |

said tension reaches a certain maximum the
ends of the springs slip on the shaft 130 and
overwinding of the springs is prevonted.
The means shown in the drawings for put-

_ting the springs 135 under tension comprise

IO

a worm-wheel 137, loose on the shaft 130, a
worm 138, meshing with wheel 137, a ratchet-
wheel 139, fast on shaft 130, a pawl 140, piv-
oted on worm-wheel 137, a spring 141, fast

 to wheel 137 and bearing on pawl 140 to press
it into engagement with ratchet 139, a

ratechet-wheel 142, fast on the shaft 143 of the
worm 138, and aspringarm or pawl 144, faston
the shaft 44 above named and coacting with
theratchet 142. The shaft 143isjournaledin
lngs or ears 145 on or detachably connected

to the plate d, and there is a fly-wheel 146

 fast to said shaft 143, the fly-wheel acting to

20

continue the winding action by continuing

the motion of the shaft 143 after pawl 144

30

35

40

gald devices.

ceases to turn it. The worm 138 turns the
worm-wheel 137, and the motion is communi-

cated to the shaft 130 through the described

connections between the shaft 130 and the
worm - wheel 137. The shaft 130 puts the
springs 135 under tension when tarned by
The pressure-rolls 129 are ro-
tatably mountedin forked arms 147, and these
are pivoted at 148 in lugs or ears 149, fast to
the plates b d. Each arm 147 is formed with
an angular part or corner 150, against which
springs 151 bear to hold the rolls 129 against
wheels 128 or away from them, according to
which side of the corners 150 the said springs
bear. The springs 151 are fast at oneend to
the ears 149. The rolls 129 are faced with
soft rubber on their peripheries and coact
with thetoothed peripheries of thesaid wheels
128, thus giving the feeding devices a good
orip upon the web 119 near the edges thereof.

- The shaft 130 has a disk 152 fast thereto be-

45

tween the said grooves 136, said disk being
equal in diameter to wheels 128 and support-
ing the web 119 at a point intermediate the

feed-wheels. - The shaft 130 also has a hand-

wheel 153 secured thereto at a point overly-

~ ing the plate b, which is recessed to provide

50
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room therefor. (SeeFig.4.) Thehand-wheel
is used for putting the springs 135 under ten-
sion when a fresh roll of paper is put in the
apparatus, as the springs 185 run down of
themselves as soon as the resistance due {o
the letting-off mechanism ceases. Thesprings
185 are wound continually during the opera-
tion of the apparatus, as will appear herein-
after, and tend to turn the wheels 123 and so
draw the web 119 forward. The web isheld
against forward motion and is released from
time to time by automatically-acting mech-
anism, such as that shown in the drawings
and now 1o be described. |
The bobbin 120 has a pin 154 projecting
from that end thereof which comes against
the wheel 123, said pin projecting between
two of the spokes of said wheel and turning

the wheel when the springs 135 are allowed |

to draw the paperbetween the wheels 128 and

rolls 129, and said wheel 123 is released for
that purpose. The wheel 123 is prevented
from turning under the pull of the springs
135 and the web 119 by a detent 155, which
engages with the wheel. The detent 155 is
fast on a shaft 156, (see Figs. 2, 6, and 7,)
which is journaled in the platesc d. Thede-
tent 155 is extended beyond its pivot and lies
in proximity to the extended end of the de-
tent 82 for a purpose set forth hereinafter.
The shaft 156 is provided with an arm 157
thereon outside of plate ¢. A spring 199
bears against said arm 157 in such wise that
the shaft 156 is turned to keep the detent 155
in engagement with the wheel 125. The
spring 158 is fast at one end to the arm 157
and at its free end bears in a groove in a pin
159, projecting from plate c.

The ratchet-wheel 123 and the detent 150
form part of an escapement mechanism, by
means of which the web 119 is permitted to
he unwound from the roll by the pull exerted
thereon by the springs 135. A lever 160 (see

70
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Fig. 7) is pivoted or fulerumed intermediate

its ends on a pin 161, projecting from the side

of plate d and is connected with the detenl

155 by a link or rod 162, pivotally connected
with both lever and detent. The rear end of
the lever 160 has an arm 163 pivoted thereto
bya pin 164. A spring 165, fastened to lever
160 and hooked to the arm 163, acts to move
the arm in a plane parallel to the plane of the
wheel 123 and away from the detent 155. A
stop-serew 166, adjustable in a standard 167,
rising from the base a, serves to limit the
rearward motion of the arm 163 under the in-
fluence of the said spring 165. The arm 163
has a parallel-sided through-slot 163 extend-
ing from its lower end vertically, and a pawl-
carrier 169, I-shaped in section, is guided in

95

100

105

said groove or slot and is held up by a spring

170, which connects the carrier and the arm

163 and draws the carrier 169 to the upper
extreme of its motion. |
171 on carrier 169 is normally out of engage-
ment with the teeth of the wheel 123, as shown
in Fig. 7. Whenever the shaft 150 1s moved
against the force of spring 158, the detent 155
is moved down out of engagement with the
wheel 123 and through the link 162, lever 160,

arm 163, spring 170, and carrier draws the

pawl 171 up into engagement with the teeth
of wheel 123. The spring 170 allows of the
disengagement of the detent 155 from wheel
123 after the pawl 1711is in position to engage
with or has engaged with a tooth of wheel
123. As soon as detent 155 is out of engage-
ment with the wheel 123 the web 119 is drawn
upward by the action of the springs 135 until
the arm 163 is arrested in some manner. In-
asmuch as the roll decreases in size as the
paper is drawn therefrom it is requisite that
the pawl 171 have a variable throw in order
that the lines of writing may be uniformly
spaced upon the paper. According to this
feature of the present invention the devices

The working tooth
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creases the throw of the pawl increases.
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for governing the motion of the pawl 171 cir-
cumferentially of the said wheel 123 to cause
the pawl to have a variable throw are them-
selves controlled in their action by the roll of
paper, so that as the diameter of the rol] de-
In
the instance shown in the drawings the said
throw of pawl 171 is controlled by a slide 172,
which has an arm 173 adapted to rest on the
top of the roll of paper, and a stop-arm 174,
adapted for coaction with the arm 163 to limit
the motion thereof toward the detent 155 as
the paper is drawn from the rol] by said
springs 135 and the mechanism operated
thereby. The slide 172 moves In a vertical
groove 175 in the side of the plate d, being
held in place by bars 176, secured by screws
to the plate d. The slide 172 and jts stop-
arm 174 move in a direct vertical line, while
that surface of arm 163 which coaets there-
with is straight, butisinelined to the vertical
and gets farther and farther away from the

- guideway 175 toward the bottom of the ma-

25
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of the wheel 123.

chine, said pawl 171 being at the under side
From this arrangement of
parts 1t results that as the stop 174 moves
down the arm 163 has more and more throw
before it is arrested by the stop 174, and thus
the decreasing diameter of the roll of paper
does not result in the crowding together of
the lines. Oa the contrary, the lines are at
substantially uniform distances apart, the
slight errorintroduced by giving the stop 174
2 straight course and the back of arm 163
(that coacting with the stop 174) a straight
edge not being perceptible, or at least not

causing any disadvantageous crowding to-

gether of thelines. The motion downwardly
of the stop 174 is governed by the diameter
of the roll of paper, since the arm 173 rests on
the roll directly over the axis thereof and fol-
lowsthe roll asthe diameter thereof decreases,
so that as the roll decreases in sizo the pawl
171 has more and more throw before it is ar-
rested by the stop 174. T |

No claim is made herein to any combina-
tlon drawn upon the above-described ¢ pa-

- per holding and feeding mechanism,” since

55
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the said mechanism forms the subject-matter

~of a divisional application for Letters Patent

of the United States, filed July 17, 1901, Se-
rial No. 68,649, o

~ Tongue-shifter for centering shift device. —
The tongue-shifter arm 14 is operated, in the
Instance shown in the drawings, by means of
oppositely - placed polarized electromagnets
177, fast to the steel bars e atoresaid, which
bars form part of the magnetic circuits, a
rock-shaft 178, to which the arm 14 is rigidly
fastened, and the vibratory armatures 179 be-
tween the poles of said magnets 177, said ar-
matures being fast on the shaft 178. The
shaft 178 is of steel, is polarized, and is piv-
oted at its ends on bearings in the plate ¢

and on a screw engaging with a threaded hole

In the plate b. The arm 14 is bent to pass
through a suitable opening in the plate d to

| bring its fork 13 in

‘tall, and a wire spring 191,

the pin 12 aforesaid. |

Release mechanism.—The pawl 80 and de-
tent 32 are thrown out of engagement with
ratchet-wheel 74 in order to permit the spring
33 to reverse the direction of motion of the
type-wheel ¢ along its shaft o by means of an
arm 1380 on the shaft 186 and a pin 181 on said
arm, which engages with pawl 30, and by an
extension 182 of the detent 105, which en-
gages, when the shaft 156 is turned in the
proper direction, beneath the tail 183 of the

| detent 82, thus freeing the shaft 70 and per-

mitting the spring 88 toexert the power stored

position for engaging with

75

30

therein in rotating the shaft 70 and SO re-

verse the direction of travel of the type-wheel
{ by winding cord 76 on drum 72 and unwind.
Ing cord 77 from drum 73. At the same time
the platen-operating mechanism is rendered
inoperative to prevent the platen from being
thrown against the type-wheel as the last rans
back to the beginning. (The reason for ren-
dering the platen-operating mechanism 1Inop-
erative will appear hereinafter.) - This inop-

QO

erativeness is secured, in the instance shown

1n Figs. 1 to 20 of the drawings, by disengag-
ing pawl 103 from its ratchet-wheel 109 by
meaus of the arm 157 and a screw or pin 134
therein, which strikes against the tail 185 of
the pawl 103 and pushes it 50 as to disengage
the working part of the pawl 103 from the
ratchet 102,
desired times by means of an arm 186, pro-
Jecting downwardly from the shaft 44, said
arm or lever having a pawl or catch 187 piv-

95

The shaft 156 is operated at the

100

oted to it at its lower end and a rabbet, 188 at

the upper end of the arm or lever 157. The
arm 186 is vibrated each time the magnet 47
18 energized and deénergized; but

the pawl

105

137 is prevented from engaging with rabbet -

135, except under a given combination or se-

quence of operations, so that there shall be

no accidental release of the pawls 80 and 103
and detent 155. The pawl in the instance
shown in the drawings is held in position such
that it cannot engage with the rabbet 188 by
means of an extension 189 thereof at sub-
stantially right angles to the working parst of
the pawl, two pins 190 on said extension or

passes through a hole in pin 37 on lever 25
and is held fast in a hole in a disk 192, fas-
tened to lever 25 by a serew or otherwise and
extends between said pins 190, said spring
191 1n the

Fig. 2) being under no tension. The spring
191 bears against a stop 193, which is adjust-
able on plate ¢ by means of a slot therein, and

a screw 194, which passes through said slot

IIO

115

The spring 191 -

I20

normal position of the parts (see

125

and engages with a threaded hole in the plate.

If now the lever 25 be lifted, the wire 191 pre-
vents the pawl 187 from being moved into po-
sition for engagement with the rabbet 188.
In order to disengage the spring 191 from the

130

stop 193 when desired, the spring is extended

and bent outward at 195 beyond the face of

| the stop, and an extension 196 on the arm or
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~ lever 104 passes between the bend 195 and | and the ink-roller ¢, and then tightening up

5

" lifting of the arm 196 frees the spring 191
from the stop 193 by camming or wedging

IO

20

35

40

45

55

.60

arms 08.

one-end of the reservoir,

newline.

the face of the stop 193. The extension
196 is shown as a wire, which is secured to
arm 104 in a manner similar to that in which
the spring 191 is secured to lever 29. The

the incline 195 outwardly or away from plate
C.
the operation of the apparatus hereinafter
given, the incline 195, stop 195, and arm 196
are provided in order to meet a certain .con-
tingenecy that may happen during the opera-

As will be seen from the description of

tion of the apparatus and that but for said

contingency these parts could be omitted al-
together. . ° |

Inking apparatus.—The type-wheel ¢ 18

inked by a roller 7, which is journaled in the
By preference this inking-roller
consists -of soft rubber in the form of a disk

having a flange 197 at the periphery thereof.

(See Fig.20.)  Thehub of the disk is mount-
ed on a metal roller or shaft 193, which 1s
journaled in the arins 68. The flange 197 ¢o-

acts with the type on the wheel ¢ and pro-

vides a very light, soft, and efficient inker
which readily yields to any inequalities in the
heights of the type on the wheel ¢ and which
also recovers its normal shape or position

very quickly, so that the type are always
Ink is supplied to the inker 2.

surely inked.
from time to time by means of a reservoir 199
and a capillary feed device 200 thereon. The
reservoir 199 comprises a closed tube and is

1

detachably secured tothe plate b'by means of

a secrew 201, which passes through a hole:ln
said plate and engages with a threaded hole
in an arm 202, (see Fig. 3,) projecting from

at both ends and opening into the reservoir,
projects from the upperside of the reservoir
and isfilled with bristles or equivalent means
to form said capillary feed 200. Said feed
200 projects’beyond the upper end of the tube
203 and into the path of the inker ¢ as this
moves to-and frowith the type-wheel ¢ and is
struck by.said inker ¢, and one or both of said

inker-and feed parts yields as theinker moves

along. The feed 200 is so placed that the

type-wheel in one position of restin its letter-

space-feed movement will be opposite the
feed -with the inker in contact therewith,

whereby the inker will be supplied with ink

as the type-wheel rotates the inker as the
former moves to bring some other type to or
adjacent to the printing-point. DBy prefer-
ence the feeder 200 is so located as that the
inker 7 will pass thereover twice during the
printing of a complete line and the return.ot
the type-wheel to position for beginning a
The position of theink-rollers rela-
tively to the type-wheel ¢ may be varied or
adjusted within the limits afforded by the

clearance between the prongs of forks 69 (see

Fig. 4)-and the sleeve n by looseningthe serew

66, turning shaft 64 in 1ts bearings to secure
the desired relation between the type-wheel | nets 177 are 1n another circuit.

A tube 203, open |

a plane to the right

screw 66 and so reclamping the shatt 64.
Unison device.—In so far as many features
of the present invention are concerned any
suitable form of unison device may be em-
ployed; but for reasons connected with ob-
taining increased speed of operation and sim-
plicity of construction of the whole apparatus
that form of unison shown in the drawings 1s
preferred. Insaid form of unison the device
is only operative when the type-wheel is at
the extreme left-hand limit of its motion
along .its shaft o. Said unison device con-
sists of an arm 204, (see Figs. 3, 5, and 7,)
preferably in the form of & wire spring fric-
tionally held in place on the shaft 4 by coll-
ing one end thereof about the shaft, having
its free end bent at substantially right an oles
to its main length to form a working part 209
for coaction with the pin « aforesaid when
moved into the path thereof. A wire 206 1s
clamped between a bar 207 (see Fig. 3) and

the plate / and extends vertically, then in-

clines to the right at 208, then extends hori-
zontally,and then downwardly and forwardly
into position such that its end may be struck
by the type-wheel hub or an arm 68 just
before the type-wheel reaches the limit of
its motion to the left for the beginning of
a new line. The arm 204 normally movesin
of the end of the pin

in order to permit of the free rotation of the

scape-wheel s, and the incline 203 is in close
proximity to said arm 204 when the latter is
moving in its normal plane. When, how-
ever, the wire 206 is struck by the type-wheel
or its earriage or arm 68 and is moved to the
loft, said incline 208 is moved into position
such that the arm 204 as it descends will
strike it and be bent to the left, thus moving
its working end 205 into the path of the pin 2.
Then while the arm 204 is in its down posi-
tion, with its end 205 in the path ot the pin ,
the scape-wheel s and type-wheel ¢ are rotated
until the pin « strikes the stop 205, where-
by the scape-wheel s and type-wheel ¢ are
arrested at the unison position. After 1t
reaches the unison point the type-wheel Is
moved one letter-space to the right by strik-
ing the proper key, and so rocking the shaft
4 to lift and lower the arm 204 and to cause
a letter-space feed by the type-wheel to the
right to take place through the lever 73 and.
the parts operated thereby. When the type-
wheel has moved one letter-space to the right
from its extreme left-hand position, the arm
206 is permitted to spring to the right to its
normal position, thus removing the cam 205
out of the path of the arm 204, which there-
fore descends in its normal plane of motion
on the release of the said key.

Arrangementof circuits.—The escapement-
magnets 60 and the releasing-magnet 47 are
in one cirecuit and the printing-magnet 109 18
normally out of circuit, while the centering
shift-magnet 34 and the tongue-shifting mag-
(See Kig.
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9.) The magnets 47 and 60 are in series,
while the printing-magnet 109 may be thrown
into circuit in series or in parallel with them
or into an independent or local circuit. The
magnets 34 and 177 are in series in their cir-
calt. The magnets 60 and 177 are quick-
acting or respond to short impulses in their
respective circuits, while magnets 84 and 47
are sluggish or respond only to prolonged im-
pulses. The magnet 109 is preferably quick-
acting. IFour binding posts or bars 209, 210,
211, and 212 are secured to the base ¢ near
one edge thereof and another post 213 is-se-
cured to the base at the front of the machine,
The two posts 209 und 213 are connected by
a wire, and the post 213 is connected by a

- wire with one side of the escapement-magnets

- 20

60. The other side of the magnets 60 is con-
nected electrically with a binding-post 214 on
base @, and the last-named post is electrically
connected with one side of the magnet 109,
The other side of magnet 109 is electrically
connected with a binding-post 215 on the base
a, and post 215 is electrically connected with
one side of magnet 47. The other side of
magnet 47 is connected by a wire with the
post 210. |

In the arrangement of the circuits shown.

~1n Figs. 1, 2, 3, 6, 9, 10, 11, and 12 the mag-
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net 109 is cut into circuit in series with the

magnets 47 and 60 by the following means:
The binding-post 214 has a metal arm or con-
tact-carrier 216 pivoted thereto at 217, which
arm has a contact-point 218 at the npper side
thereof. The post 215 has a metal arm 219
pivotally connected therewith by a pin 220,
and said arm 219 has a contact-point 221 at
its under side for coaction with the point 218.
A leaf-spring 222 is secured to the under side
of the arm 219 and is provided with a plece
of insulation 223, which bears against the un-
der side of the arm 216 and presses the two
arms 216 and 219 toward each other to bring
points 218 and 221 into contact with each
other for the purpose of completing the cir-
cuit through them. The arms 216 and 219
form a short circuit, whereby the magnet 109
is normally cut out of the circuit through the
magnets 47 and 60. The arm 216 is held sta-
tionary or even moved downward at the re-
quired times by a rod 224, which is insulated
from the arm and which has a slotted head
225, engaging with a groove in the pin 49, by
which the pawl 42 is connected with arm or
lever 43. The head 225 is adjustably con-
nected with the rod 224, whereby the length
of the connection between pin 49 and arm 216
may be varied.

between the bottom of the slot in the head
zz5 and the pin 49 to provide a lost motion
for the purpose of securing & proper timing
of the action of certain parts, as will appear.
The arm 219 is connected with the arm or le-
ver 2o by a flexible connection, as by a wire
loop 226 passing through the arm 219, a nor-
mally slack cord or other ligament 227, and

In the normal positions of
the parts (see Fig. 1) there is some clearance

¥

e Re)

an arm 228, which is fast on and adjustable
circumferentially of the pin 37 atoresaid, the

upper end of the cord 227 being fast to the

arm 228, The said connection between the
arms zo and 219 provides that the spring 222
shall not maintain the points 218 221 in eir-
cult-making contact beyond a certain point,
as when the rod 224 holds down the arm 216
and the arm 219 is raised by the said connec-
tion, which actions occur when magnets 47
and 34 are energized; or both the arm 216
and arm 219 may be moved to break the cir-
cuit at 218 221.  The wires forming the con-
nections between magnets 47, 60, and 109 and
the posts 209 210 are marked 229.
connecting magnets 34 and 177 with each
other and with posts 211 212 are marked 230.
Lransmitting devices.—The transmitting
means used by me in practice are not shown
in the drawings, since they form no part of
the present invention and may form the sub-
Ject-matter of a subsequent application for
Letters Patent. The mode of operation and
the timing of the various steps thereof will
pe understood readily, however, from the ar-
rangement shown in dotted lines in Fig. 9,
where there are shown two pole-changing
keys 231 232, connected with the posts 209
210, and two pole-changing kevs 233 234, con-
nected with the posts 211 212. Batteries for
and connected with the keys 231 232 are also
shown, |
Operation: The operation of the apparatus
wiill now be deseribed in connection with the
drawings. The type-wheel ¢ is shown as be-
ing at the extreme left-hand limit of its let-
ter-feed motion, and the scape-wheel s i3
shown as arrested by the unison device. The
springs 20 and 135 are supposed to be under
sulticient tension for driving the type-wheel
and for keeping the web of paper taut. The
pin 7 and the seape-wheel are first released
by depressing and releasing one of the keys
253 234 to cause the magnet 34 to lift arm
204 out of the path of the pin = and the
S0 to turn the wheel 74 the distance of one
tooth thereof, and so to move the type-wheel
one letter-space to the right. The motion
of the type-wheel to the right frees the arm
206, which thereupon moves to the right,
and so moves cam 208 out of the path of
the arm 204 as it descends on the deéner-
gizing of the magnet 34, The arm 204 there-
fore springs to the right beyond the extrem-
1ty of the pin 2 and above the pin v, leav-
ing the scape-wheel free to revolve under
the action of the pallet 3 and the transmit-
ting mechanism. By preference the pin x is
S0 set in wheel s and the end 205 of arm 204
is 80 placed that the pin and wheel are ar-
rested in going to unison at a point which

causes the pallet 3 to be about midway be-
twwveenlwosuccessive teeth of the scape-wheel.
I'his arrangement secures, when a key 233 or .
23+ 18 operated for the purposes stated, that
the scape-wheel and its pin « will be moved
| by the spring 20 when the arm 204 is lifted on
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the depression of the key until the next tooth
of the wheel s isarrested by the pallet 3, which
motion of the wheel is sufficient to move pin
x to the rear of the arm 205, so that should
the arm 204 not spring to the right in time to
take the end 205 out of the path of the end
of the pin « the scape-wheel will neverthe-
less be released from the unison-stop 20o.
Assuming that it is desired to print a word
beginning with the syllable *““UN,” the keys
231 232aredepressedin alternation the proper
number of times to bring that tooth of the
scape-wheel s which corresponds to that kert
of wheel w which is in line (axially of the
shaft o) with the interval between the type
“UN?” into contact with the pallet 5, thus
arresting the type-wheel with that pair of

~type adjacent to the printing-point, as shown
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in Fig. 10, whereupon that one of the keys
231 232 last depressed—say key 231-—is kept
down, and the magnet 47 is thereby ener-
gized. The magnet 47 draws its armatare
against its core-stop, thus moving the arm or
lever 43 to the position thereof shown in Fig.
14 and causing the pawl 42 to give a quiek
sharp motion to the ratchet-wheel 24, whereby
the spring 20 is wound to a certain extent by
the action of the pawl and the momentum
device aforesaid. Thesaid motion of the arm
43 moves the pin 49 to the bottom of the slot
of the head 225 in order to prevent the arm
916 from being lifted when the arm 219 1s
drawn upward later. At the same time the
pawl-arm 144 actuates the ratchet-wheel 142
and its shaft 143, thus causing the worm 133 to
turn the worm-wheel 137, and so to put springs
135 under vet greater tension, (or to slip on
their shaft, as the case may be,) as hereinbe-
fore set forth., Next the key 233, say, 1s de-
ressed, thus energizing the magnets 177 and
34. The magnets 177 act more quickly than
the magnet 34 and cause thearm 14 toshift the
tongue to the position thereof shown in Fig.
10, (if it is not already in that position,) after
which the magnet 34 lifts the arm 5 and the
centering shift-arm 6 to the position thereof
shown in Fig.11. As the arm 6 is raised by
lever 5 it moves relatively to pin 8, and a face
of the V-point of tongue 9 strikes this pin, and
the V-point of the arm is thereby swung to-
ward the front of the machine, if not already
in that forward position, but not before said
point of arm 6 is within the circle through the
points of the teeth of the star-wheelw. Ior
convenience of reference any tooth of the
wheel ww which may be arrested in front of
the plane through the axis of the shaft o and
pin 8 and in position to be acted upon by the
arm 6 will be referred to by the numeral 235
and any tooth in rear of said plane and iIn
position to be acted upon by arm 6 by the nu-
meral 236. In the case assumed the V-point
of the arm 6 strikes against the rear face of
tooth 285 in front of said plane through
the axis of shaft o and turns the star-wheel
w, shaft o, and type-wheel ¢ in the direc-

tion in which they are driven by the spring

680,693

1 920 and then arrests and locks them, when the

tooth 236 is struck by the other face of the V-
point, at which time the type ‘U ” is at the
printing-point 15. The drawing down of the
armature of the magnet 34 causes the lever
25 and pawl 26 to give a sharp quick stroke
which is transmitted by the wheel 24 to shait
19 and so to the momentum device 23, where-
by the spring 20 is again wound, as set forth;
also, the lever 78 is lifted and pawl 80 drawn
back over a tooth of the ratchet 74. The lift-
ing of the lever 25 causes the arm 228 to first
take up the small amount of slack in the cord
297 and then to lift the arm 219, thereby
breaking the circuit 229 at the contacts 218
921 and cutting the magnet 109 into circuit,
the arm 216 being held stationary at such
time by the rod 224 and pin 49. Magnet 109
draws down its armature 108 and lifts lever
104 and pawl 103, and the last named turns
the ratchets 102 101 and their shaft 99 the

space of one tooth of theratchets. Theratchet

101 acts on the tooth 98 and momentarily lifts
the arm 97 and so throws the platen p and
paper against the type at the printing-point,
which in the case taken is the type “U.” It
will be noted that the platen after the im-
pression is taken falls away from the type on
wheel # under the influence of gravity and the
pull of the web 119 thereon. It will be noted
that the arm 187 during the described opera-
tion does not engage with the rabbet 188, for
the motion of the armature 26 and lever 136
moves the pawl 187 to the position thereotf
shown in Fig. 14, where the pawl rests on or
is adjacent to the higher part of the end of
the arm 157. The raising of the arm 1906 re-
leases the spring 191 from the stop 193 by the
action of the arm and the cam portion 195, of
course; but this action occurs too late for the
pawl 187 to engage with therabbet 188. The

letter ““N” may now be imprinted alongside

the ““ U ” without releasing the depressed key
231 by releasing the key 233 and then depress-
ing the key 234, for on the release of the de-
pressed key 233 the circuit through the mag-
nets 34 and 177 is broken, and the levers 9,
25, and 78 are thereby released to be returned
to normal positions by the said spring 86, thus
withdrawing the arm 6 from the wheel w al-
together, moving pawl 26 back over one or
more teeth of the wheel 24, and moving pawl
30 down and turning the wheel 74 and shaft
70, and thus causing drums 72 73 to rofate

and one to pay off and the other to wind up

the cords connected therewith, and so to move
the type-wheel one letter-space distance to-
ward the richt of the machine. The drop-
ping of lever 25 to normal position causes a
slacking up of the cord 227, whereupon the
spring 222 closes the circuis at the points 213
221 by drawing arm 219 toward arm 216 and
the magnet 109 is cut out and deénergized,
whereupon lever 104 falls and pawl 103 1is
drawn back over a tooth of the wheel 102, the
tooth 98 acting as a detent to wheel 101 at such
time. The springs1 2return the type-wheelto

70

15

30

QG

95

10O

105

IXTO

115

120

125

I13Q




10

20

25

20

35

40

45

50

55

6o

8truck and the magnets 177 and

when the lever 5

printing-point, as shown in Fig. 12,

marked that no detents save detent 82
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the position thereof shown in Fig. 10 assoon as
thearm 6 frees the wheelw. The kev234isnow
o4 charged,
but with or by current of the opposite polar-
1ty, the magnets 177 move the shaft 178 and
arm 14, and the fork 13 moves the tongue 9
rearwardly of the machine before the magnet,
o4 ralses the lever 5 to cause the arm 6 to en-
gage with the wheel w. The result is that
and arm 6 are raised the
tongue 9 is in position such that the V-point
of arm 6 strikes first against the tooth 236 in
rear of the plane through the axis of the shaft
0 and pin 8 and turns the wheels 1w and s
rearwardly until the type “N ”is on or at the
by which
time the V-point of arm 6 comes in contact
with the tooth 235 and so arrests and locks
the type-wheel against further turning mo-
tion. When the magnet ot draws lever 25 up
again, the arm 228 first tautens cord 227 and
then lifts the arm 219 and breaks the circuit
at 218 221, thus cutting magnet 109 into the
circuit 229 again, and thereupon the lever 104
and parts actuated thereby are operated, as
hereinbefore set forth, and the letter “N7”is
imprinted on the paper alongside the letter
“U.” On the release of the depressed keys
251 234 the type-wheel is fed one letter-space
distance along its shaft o, as above described,
the arm 6 is withdrawn from wheel w0, the
circuit 229 is again closed at the contacts 218
221 by the return of levers 25 and 43 to nor-
mal positions, and the magnet 109 is deéner-
gized and lever 104 and its pawl 103 drop
down. The motion of shaft 44 causes the pawl
144 to move back over the ratchet 142, and
the springs 1 2 return the type-wheel { to the
position thereof shown in Kig. 10. The let-
ters ** UN” may be alternated many times by
holding down the key 231 and alternately op-
erating keys 233234, and these letters may be
printed in the order “NU” by merely de-
pressing the keys 234 233 in the order named
aiter key 231 has brought the group of type
““UN” to the position shown in Fig. 10, and
the like is true of the members of all other
pairs of type on the wheel ¢, which are repre-
sented by a kerf of the wheel w. It is re-
see
Kigs. 1, 4, and 5) are shown for the Vm*i(ous

ratchet-wheels above named, since the mo- |

mentum of the various parts
pawls 26, 42, 103,

actuated by the
and 144 suffices to prevent

the friction of these pawls on the backs of the

teeth of their respective ratéhet-wheels from
dragging them backward during the return
of these pawls to their normal positions. The
printing of charactersacrossthe web or pageis
continued until the end of the line is reached
or until it is desired to return the type-wheel
for the beginning of a new line. Itis not nece-
essary to move the type-wheel to a given posi-
tlon or to the end of g line before it can be re-
turned to the left, for it may be released at
any point in its forward traverse, to be re-

turned by the action of the spring 83 and the

- desecribed connections

type - wheel and other parts

13

and the type-wheel, |
When it is desired to return the type-wheel

to the left from any position thereof to the

right of its initial position at the Jeft the fol-

lowing are the operations that take place:

After the last letter has been printed the
circuit in the line through the escapement-
magnets 60 is broken, while that through the

‘magnets 54 and 177 is kept closed, wlhereupon

the parts at the left outside the plate ¢, which

~are operated by magnets 47 and 109, return

to the positions thereof shown in Fig. 15, in
which the apparatus is ready to release the
to permit the
wheel ¢ to return to the left and the paper to
be fed forward one line-space. It will be ob-
served in Fig. 15 that the arm 186 is suffi-
ciently far to the right to permit the arm 191
to move the pawl 187 down into position for
engaging the rabbet 188 when the lever 43 ig
drawn to the left again. Upon again closing
the circuit through the
the magnet 47 draws its armature to 1t, and so
drawsthe lowerend of lever 43 to the left,thus
causing the pawl 187 to engage with rabbet
1SS and move the arm 157 to the left and
move the shaft 156 on its axis. . The said mo-
tion of the shaft 156 causes the arm 130 and
pin to disengage the pawl 80 from the ratchet.-
wheel 74, the serew 184 to disengage the pawl
105 from the wheel 102, and the tails 189 183
of pawls 82 and 155 to disengage the detent
52, while the detent 155 is disengaged from
the wheel 123 at the same time. The re-
lease of the wheel 74 allows the spring 88 to
act, whereby the shaft 70 is rotated in the
direction that causes the ecord 76 to wind on
drum 72, and the type-wheel is moved to the
left to its extreme left-hand limit of motion
along the shaft 70, where it strikes the wire
206 and causes the incline 208 to be noved
into the path of the then upraised arm 204.
On the release of the depressed keys the arm
204 descends
and is bent thereby and so is caused to MoVe
into the path of the end of the pin z, ready
to engage the same upon the operation of the
escapement to bring the parts to unison.
The platen is prevented from striking the pa-
per against the type-wheel during the return
of thelatter totheleft by the disengagement of
the pawl 103 from the wheel 102, which takes
place the moment the magnet 47 draws its
armature to itself, since pawl 187 is then in
position to engage with the rabbet 138, as
above stated.

pawl 103 takes place before the magnet 109

magnets 47 and 60

This disengagement of the

between said spring
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and strikes against the cam 208
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1s cut into the circuit by the opening of con-

tacts 218 221, and this pawl simply moves up
and down without touching wheel 102 on the
energizing and deénergizing of the magnet
109 thereafter by the opening and closing of
sald contacts. The wheels 102 101 are not

tarned, therefore, and tooth 98 is not lifted

to operate the platen. It is thus apparent

that the particular combination of Operi-
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swung into
rabbet 188 before the arm 186 had time to

arm 163 over against the stop

tions by which the type-wheelis released isone
that happens only by design or intention 1n
the normal operation of the machine. The
contingency that the cam 199, stop 193, and
arm 196 are intended to meet can only arise

through the energizing of magnet 54 before
or simultaneously with the magnet 47 or

through the energizing of magnet 54 too soon
after the energizing of the magnet 47, in
either of which cases the pawl 187 would be
position for engaging with the

move said pawl rearwardly of the apparatus
over the arm 157.

The paper is fed forward for one line-space
interval during the interval in which the
type-wheel is being returned to the left, since

‘the shaft 156, which carries the arm 157, also

carries the detent 155 and moves the detent
away from the wheel 123 at the same time
that the pawls 80 and 103 are disengaged, as
above set - forth. The downward motion of
the detent 155 draws down the link 162 and
operates the lever 160, and so causes thearm
163 to rise or move endwise and draw the

pawl 171 into engagement with the ratchet-
wheel 123, whereupon the springs 135, acting

through the described mechanism and the
web 119, rotate the roll-carrier 120 and the

wheel 123 until the arm 163 strikes the stop
174 and is arrested thereby. On the release of
tlie armature 46 by its magnet 47 the spring

54 moves the shaft 156 in the other direction,

thus reéngaging the detent with the ratchet-
wheel 123 and disengaging the pawl 171 there-

from, whereupon the spring 165 draws the
166. At the
same time the pawls 30 and 103 and the de-
tent 82 are reéngaged with their respective
ratchet-wheels.

Tt is noted that the deseribed arrangement
of keys 231 232 233 234 provides a simple
though relatively slow means for actuating
the receiving apparatus forming the subject-
matter of this application, inasmuch as by
theuseof buttwo keys 231 232, one ‘‘ {-” and
one ‘‘ —,” the current in line 229 may be re-

versed -and any letter or type brought to or

adjacent the printing-point by starting the
wheel ¢ at unison and counting the strokes
(alternating) upon the keys 231 232 requisite

to bring the first-selected type to the print-

ing-point and thereafter counting from the
last type to the next, the keys 233 234 being
manipulated only after the type is brought
to or adjacent to the ‘printing-point. The
type-wheel £ may be moved to.the right for
letter-spacing by depressing either of keys

933 234 and energizing the magnet 34, thus

raising arm 78 and pawl 80 in the manner
above set forth. On the release of the de-
pressed key the lever 78 moves down and the

pawl 80 turns the wheel 74 and shatt 70, as
above described, and so causes the type-wheel
= to be moved to the right.
key is therefore unnecessary, and the type-
wheel may be moved for spacing between

A regular space-

—

\

away from each other.
with the uppermost spring 246, and the liga-
ment 227 connects with the lower spring 24o.
In the normal

680,693

words whatever may be the position of the
type thereon relative to the

printing-point.
Nor is it requisite that there be a blank space
upon the type-wheel to be brought opposite
the platen when it is desired to space between
words and the like.

Adjustableand removableparts.—The arms
or levers 5, 14, 25, 43, 46, 78, 104, 157, 130, and

928, pawl 144, and detent 190 are shown as
Dbeing adjustable circumferentially and longi-

tudinally of their respective shafts or pins by
means of clamping-jaws 237 and screws 238.
The references are applied to but one of these

various parts, (see Fig. 14,) the purpose of

the omissions elsewhere being to avoid con-
fusion. The downward motion of the lever
104 is limited by an adjustable stop 239, se-

cured to plate ¢ by a screw 240.

The bracket 96 is detachably connected with

the plate b in any suitable manner, as by
means of a serew 241, which passes through

the bracket and engages with a threaded hole
in the plate b, and two adjustable stops 242
243 for the under side and the end of the

bracket 96. The stops 242 243 are adjusted

by means of slots therein and screws 244,

15

30

Qo

which pass through said slots and engage with

threaded holes in the plate b.

The shafts or bars o, 64, 70, 99, 130, and
others, and the platen-carrier frame are Sep-
arately or independently detachable from the

apparatus, so that it Is not necessary to dis-

mount or disassemble other parts of the ap-
paratus when it is desired to take out any of
these parts.

1nthe modification illustrated in Fig. 21 the
pivoted arms 216 219 are replaced by spring-

arms 245 246, which are secured to the bind-

ing-posts 214 215 and are tensioned to spring

positions of the parts the pin
49 is at the bottom of the slot in the head 225

and the ligament 227 is taut, while the con-

tacts 218 221 are separated by a space. The
ligament 227 passes through a perforation 243
in the spring 246 and is made fast to an eye

249, attached to the spring 24o. When the
magnets 34 and 47 are both energized and

draw down their respective armatures, the

rod 224 and the licament 227 draw the con-

tacts 218 221 together to make or close a eir-

cuit throngh the magnet 109, which operates
the platen, as hereinbefore set forth. The
springs 245 246 and their operating parts are
so arranged, however, that neither magnet

34 nor magnet 47 can operate to close the cir-

cuit at the contact-points 218 221 and so en-
ergize the magnet 109. The joint action of
both magnets 34 and 47 is requisite to the
closing of the circuit at said points, though
this does mnot necessarily imply simultane-
ousness of action of these two magnets 84 and

47, since they may and, in fact, are intended

to act in succession. The lost motion pro-

l-vided for in the form of the invention illus-

The rod 224 connects
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trated 1o Fig. 2issecured in the modification |

shown in FFig. 21 by the yiclding of the springs
210 240 after the contacts 218 221 stop each
other. The current for magnet 109 may be
derived from the circuit 229, as illustrated in
Fig. 22, in which the magnet 109 ig arranged

- to be thrown into eircuit in parallel with the

IO

15

20

magnets 47 60 by the closing of the points
218 221. |

In the modification illustrated in Fig. 23
the screw 184 and the pawl-tail 185 (see Fig.
2) are omitted and the ligament 227 has an
indirect lead from the arm 228 to the spring
245 above named, said lead being about a
grooved roller 250, which is journaled on the
arm 157, near the upper end thereof. The
ligament 227 is in the normal positions of the
parts stretched taut, and the pin 49 is at the
bottom of the slot in head 225. During the

operation of printing the roller 250 merely

revolves, being otherwise stationary, and the

magnet 109 is thrown into circuit by the clos-
ing together of the contacts 218 221 when

- both magnets 34 and 47 are energized and

25

draw their respective armatures to them-
selves. When, however, the type-carrier #is

- released to return to its initial position for
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the beginning of a new line of writing, the
pawl 187 engages with the rabbet 188, as here-
Inbefore set forth, and the lever 157 is moved
toward the rear of the machine, thus moving
roller 250, so as to slacken up the ligament
The result is that although arm 43 and
rod 224 move the spring 246 down, there isno
closing of the circuit at the contacts 218 221,
for the spring 215 also moves downward suf-
ficiently far to prevent the contact 221 from
overtaking the contact 218, and the magnet
109 is thus prevented from being energized.
Consequently the pawl 103 is not lifted and
the platen is not operated during the return
of the type-wheel ¢ to said initial position.
Instead of having the spring-arms 245 246
throw the magnet 109 into circuit in parallel
with the magnets 47 and 60 they may close a
local cirenit including a battery 247, as illus-
trated at Fig. 24.

The invention is susceptible of many modi-
fications, and I have already devised several
modifications of various mechanisms shown
in the drawings and above deseribed, which
modifications are substantial equivalents of
the mechanisms referred to, and I have buils

and practically tested certain of said modifi-
cations. Ido not, therefore, limit this speci-

~fication and the claims to the precise forms

6o

of the invention illustrated in the drawings
and hereinbefore described.
What I elaim is—

1. The combination of a rotatory carrier

provided with a eircular row of type, driving

mechanism for rotating said carrier, means
for arresting said carrier in given positions
the number of which is an exact divisor of
the number of type-spaces in said row, &

‘yielding connection for permitting said car-

rier to move about its axis independently of

15

said driving mechanism, a member connected
to said carrier to rotate the same, said mem-
ber being provided with working parts whose
number is equal to the number of said posi-
tions, and a pivoted member having a work-
Ing part pivoted on said pivoted member on

an axis parallel to that of the type-carrier

and adapted to engage with the said working
parts of the first-named member to rotate said
carrier in each direction about its axis inde-
pendently of said driving mechanism to bring
to the printing-point type in said row that
are not brought thereto or stopped thereat
when the carrier is arrested by said arresting

means, substantially as deseribed.

70

75

80

2. The combination of a rotatory carrier

provided with a circular row of type, driving
mechanism for rotating said carrier aboutits
axis, means for arresting said carrierin given
positions the number of which is an exact
divisor of the number of type-spaces in said
row, a ylelding conneection for permitting said
carrier to move about its axis independently
of said driving mechanism, a toothed wheel
or pinion counected to said carrier to rotate
the same, the teeth or working parts of said
wheel or pinicn equaling in number the said
positions, and a pivoted arm having a work-
Ing part pivoted on said arm on an axis par-
allel to that of said type-carrier and adapted
to engage with said wheel or pinion to rotate

the same in both directions about its axisin-

dependently of said driving mechanism to
bring to the printing-point type in said row
thatarenot broughttheretoor stopped thereat
when the carrier is arrested by said arresting
means, substantially as described. |

3. The combination of a rotatory carrier
provided with a circular row of type, driving
mechanism for rotating said carrier about its
axis, means for arresting said carrier in given
positions the number of which is an exact
divisor of the number of type-spaces in said
row, a yielding connection for permitting said
carrier to move about its axis independently
of said driving mechanism, a star-wheel con-
nected to said carrier to rotate the same, the
teeth of said wheel equaling said positions in
namber, a pivoted arm having a working part
pivoted on said arm on an axis parallel to that
of said type-carrier and adapted to engage
with the teeth of said wheel to rotate the type-
carrier in both directions independently of
sald driving mechanism to bring to the print-
ing-pointtypeinsaid row that are not brought
thereto or stopped thereat when the carrier is
arrested by said arresting means, substan-
tially as desecribed. |

4. The combination of a carrier movable

about an axis and provided with a circular

row of type, driving and arresting means for
moving said carrier about said axis and for
arresting it in given positions the number of
which is an exact divisor of the number of
type-spaces in said row, connections having a
returning spring member for permitting said

| carrier tomove about said axis independently
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of said driving means, a member connected | by it rotates the carrier in either direction

with said carrier to rotate the same and hav-
ing working parts equal in number to said
positions, and a pivoted member pivoted on
said member on an axis parallel with that of
the said type-carrier and adapted to engage

with said working parts to rotate the first-

named member and type-carrier independ-
ently of said driving means to bring to the
printing-point type in said row that are not
brought thereto or stopped thereat when the
carrier is arrested by said arresting means,
substantially as described. |
5. The combination of a carrier movable

about an axis and provided with a circular

row of type, driving and arresting means for
moving said carrier about said axis and for
arresting it in given positions the number of
which is an exact divisor of the number of
type-spaces in said row, connections having a
returning spring member for permitting said
carrier to move about said axisindependently
of said driving means, a toothed wheel or pin-
ion connected to said carrier to rotate the
same, the engaging parts of said wheel or pin-
ion being equal in number to said positions,
and a pivoted arm pivoted on said arm on an
axis parallel with that of said type-carrier
and adapted to engage with said wheel or pin-
ion to rotate the type-carrier independently
to bring to the printing-point type in said
row that are not brought thereto or stopped
thereat when said carrier is arrested by said
arresting means, substantially as described.

6. The combination of a carrier movable
about an axis and provided with a circular

row of type, driving and arresting means for

moving said carrier about said axis and for
arresting said carrier in given positions the
number of which is an exact divisor of the
type-spaces in said row, a yielding connection
between said carrier and said means, a star-
wheel connected to the carrier to rotate the

same the teeth of said wheel equaling said

positions in number, and an arm provided
with a V-shaped engaging part having a com-
pound motion whereby it moves into engage-
ment with any two teeth.of said wheel and
rotates the carrier in either direction to bring
to and lock at the printing-point type in said
row that are not brought thereto or stopped
thereat when the carrier is arrested by sald
arresting means, substantially as described.

7. The combination of a carrier movable
about an axis and provided with & circular
row of type, driving and arresting means for
moving said carrier about said axis and for

~arresting it in given positions the number of

60

which is an exact divisor of the number of
type-spaces in said row, connections having a
spring member between said carrier and said
means, a star-wheel connected to the carrier
to rotate the same, the teeth of said wheel
being equal in number to said positions, and
an arm provided with a V-shaped engaging
part having a compound motion Into engage-

to bring to and to lock at the printing-point

type in said row that are not brought to said
point or stopped thereat when the carrier 1s
arrested by said arresting means, substan-
tially as described. |

8. The combination of a rotatory carrier

provided with a eircular row of type, power

driving mechanism for rotating said carrier
progressively in one direction, an escapement
mechanism constructed to arrest said carrier
in given positions the number of which is an
exact divisor of the number of type-spaces in
said row, a yielding connection between said
mechanisms and said carrier to permit of in-
dependent rotation of the carrier about its
axis, a star-wheel connected to said carrier to

rotate the same, the teeth of said wheel be-

ing equal in number to said positions, and an
arm provided with a V-shaped engaging part
having a compound motion into engagement
with any two teeth of said wheel to rotate the
carrier in either direction independently of
said driving mechanism to bring to and to lock
at the printing-point type in said row that are
not brought thereto or stopped thereat when
the carrier is arrested by sald escapement
mechanism, substantially as described.

9, The combination of a rotatory carrier

| provided with a circular row of type, power

driving mechanism for rotating said carrier
progressively in one direction, an escapement

mechanism constructed to arrest sald carrier
in given positions the number of which is an

exact divisor of the number of type-spaces in
said row, a eonnection having a spring mem-
ber between said mechanisms and said car-
riers, a star-wheel connected to said carrier to
rotate the same independently of said driv-
ing mechanism, the teeth of said wheel being
equal to said positions in number, and an
arm provided with a V-shaped engaging part
having a compound motion into engagement
with any two teeth of said wheel to rotate the
carrier in either direction independently of
the said driving mechanism to bring to and
to lock at the printing-point type in said row
that are not brought thereto or stopped there-
at when the carrieris arrested by said escape-
ment mechanism, substantially as described.

10. The combination of a rotatory carrier
provided with a circular row of type, power
driving mechanism for rotating said carrier
progressivelyinonedirection,an escape-wheel

' rigidly connected with a rotating part.of said

mechanism and having teeth the number of
which is an exact divisor of the number of
type-spaces in said row, yielding connections
between said carrier and said escape-wheel,
a star-wheel connected to said carrier to ro-

tate the same, the teeth of said star and es-

cape wheels being equal in number, and an
arm provided with a V-shaped operating part
having a compound motion into engagement
with any two teeth of the star-wheel to rotate
the carrier in either direction independently

ment with any two teeth of said wheel where- | of said driving mechanism to bring to and to
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lock at the printing-point type in said row
that are not brought thereto or stopped there-
at when the earrier is arrested by said escape-
wheel, substantially as described.

11. The combination of a rotatory carrier
provided with a circular row of type, power
driving mechanism for rotating said carrier

progressively in one direction, an escape-

wheel rigidly connected with a rotating part
of said mechanism and havin o teeth the num-
ber of which is an exact divisor of the num-
ber of type-spaces in said row, connections
having a spring member between said car-
rier and said scape-wheel, a star-wheel Con-
nected to said carrier to rotate the same, the
teeth of said star and scape wheels being
equal in number, and an arm provided with
a V-shaped operating part having a com-
pound motion into engagement with any two
teeth of said star-wheel to rotate the carrier
in either direction independently of the driv-
ing mechanism to bring to and to lock at the
printing-point type in said row that are not

brought thereto or stopped thereat when the

carrier is arrested by said seape-wheel, sub-
stantially as desceribed, |

12. The combination of a rotatory shaft, a
carrier movable along and rotating with said
shaft, said carrier being provided with g cir-
cular row of type, driving and arresting
means for rotating said shaft and arresting
1t and the carrier in given positions less in
number than the type-spaces in said ro w, and
supplemental means for rotating said shaft
and carrier independently of said driving
Ineans to bring to the printing-point type in
sald row that are not brought thereto or
stopped thereat when the said shaft and ecar-
rier are arrested by said arrestin g means, sub-
stantially as desceribed. | -

15, The combination of a rotatory shaft, a
carrier movable along and rotatin g with said
shaft, said carrier being provided with a ¢ir-
calar row of type, driving arnd arresting
means for rotating said shaft and carrier and
for arresting them in given positions the num-
ber of which is an exact divisor of the num-
ber of type-spaces in said row, and supple-
mental means for rotating said shaft and car-
rier independently of said driving means to
bring to the printing-point type in said row

‘that are not brought thereto or stopped there-

at when the shaft and carrier are arrested
by said arresting means, substantially as de-
scribed. | |

14. The combination of a rotatory shaft, a
carrier movable along and rotating with said
shatt, said carrier being provided with a cip-
calar row of type, driving and arresting
means for rotating said shaft and carrier and
forarresting them in given positions the nuni-
ber of which is an exact divisor of the num-
ber of type-spacesin said row, a yielding con-
nection between said shaft and said means, a
member connected to said shaft to rotate the

same, said member Deing provided with en-

gaging parts equal in number to

[

tions, and a member movable into engage-
ment with said engaging parts of the first-
named member to rotate said shaft and car-
rier independently of said driving means to
bring to the printing-point type in said row
that are not brought thereto or stopped there-
at when the shaft and carrier are arrested
by said arresting means, substantially as de-
scribed.

15. The combination of a rotatory shaft, a
carrier movable along the same for letter-
spacing and rotating therewith, said carrier
being provided with a cireular row of type,
and driving and arresting means for rotating
sald shaft and carrier and for arresting them
In given positions the number of which is an
exact divisor of the number of type-spaces in
sald row, a yielding connection between said
shaft and said means, a toothed wheel or pin-

| 1on connected to said shaft to rotate it and

the carrier, said wheel or pinion having teeth
or engaging parts equal in number to said
positions, and an arm movable into engage-
ment with said wheel or pinion parts to ro-
tate the shaft and carrier Independently of
sald driving and arresting means to bring to
the printing-point type in said row that are
not brought thereto or stopped thereat when
the shaft and carrier are arrested by said ar-
resting means, substantially as described.
10. I'he combination of a rotatory shaft, a
carrier movable along the same for letter-
spacing and rotaling therewith, said carrier
being provided with a ecircular row of type,

driving and arresting means for rotating said.
‘shaft and carrier and for arresting them in

given positions the number of which is an ex-
act divisor of the number of Lype-spaces in
sald row, a yielding connection between said
shatt and said means, a star-wheel connected
to said shaft to rotate the same, the teeth of
sald wheel being equal in number to said
spaces, and an arm movable into engagement
with the teeth of said wheel to rotate the shaft
and carrier to bring to the printing-point type
In said row that are not brought thereto or
stopped thereat when the shaft and carrier
arearrested by said arresting means, substan-
tially as described. |

17. The combination of a rotatory shaft, a
carrier movable along the same for letter-
Spacing and rotating therewith, said carrier
being provided with a circular row of type,
power driving mechanism for rotating said
shaft and carrier progressively in one direc-
tion, an escapement mechanism constructed
to arrest said shaft and carrier in given posi-
tions whose number is an exact divisor of the
number of type-spaces in said row of type, a
ylelding econnection for permitting said sharft
and carrier to rotate independently of said
driving mechanism, and means for rotating
sald shaft and earrier independently of said
driving mechanism to bring to the printing-
point type in said row that are not stopped

thereat or brought thereto when the shaft and
said posi- | carrier are arrested by the normal action of
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the escapement mechanism, substantially as |

described. |

18. The combination of a rotatory shaft, a
carrier movable along said shaft for letter-
spacing and rotating therewith, said carrier

being provided with a circular row of type,.
power driving mechanism for rotating sald

shaft progressively 1n one direction, an es-
capement mechanism constructed to arrest
said shaft and carrierin given positions whose
number is an exact divisor of the number of
type-spaces in said row, a yielding connection

for permitting the shaft and carrier to rotate
independently of said driving mechanism, &

member connected to said shaft, said mem-
ber being provided with engaging parts equal

in number to said positions, and -a member

movable into engagement with said part of
said first-named member to rotate the shaft
and carrier independently of said driving

mechanism to bring tothe printing-point type
in said row.that are not -brought thereto or
stopped -thereat when .the shaft and carrier
are arrested by said escapement mechanism,

substantially as described.

19. The combination of a rotatory shaft, a
carrier .movable along the same for letter-
spacing and rotating therewith,-said carrier
being provided with a circular row.of type,:
ower.driving mechanism for rotating .said ]
shaft.and carrier progressively in one direc-

tion, an escapement mechanism constructed
to arrest said shaft and carrier in given .posi-
tions whose number is an exact divisor of the
number of type-spacesin said row,a yielding
connection for permitting the shaft and car-

rier.to.rotate independently of said driving
mechanism, a toothed wheel or pinion con-

nected to said shaft to rotate the same,.the

engaging parts of said wheel or pinion being

equalin number to said positions, and an arm
movable.into engagement with said wheel or
pinion parts to rotate the shaft and carrier
independently of said power mechanism to0

bring to the printing-point type in said row

that are not' brought thereto or stopped.there-
at.when the shaft and carrier are arrested by

‘said escapement mechanism, substantially as

described.
90. ‘The combination of a rotatory shatt, a
carrier movable along the same :for letfer-

spacing and rotating therewith, said carrier

being provided with a circular row of type,
power driving mechanism for rotating sald
shaft and carrier progressively in .one direc-
tion, an escapement mechanism constructed
to.arrest said shaft and carrier.in given posi-

tions whose number is an exact divisor of the

number of type-spaces in said row, a yielding
connection for permitting the shaft and car-
rier to rotate independently of said power

" mechanism, a star-wheel connected to .said

shaft to rotate the same, the teeth of said

wheel being equal in number to said posi-

tions, and an arm movable into engagement
with said wheel to rotate the carrier inde-

‘pendently of said driving mechanism tobring

680,693

to the printing-point type in said row that
are not brought thereto or stopped thereat
when the shaft and carrier are arrested by
said escapement mechanism, substantially as
described. .
21. The combination of a rotatory shatt, a
carrier movable along the same and rotating
therewith, said earrier being provided with &
circular row of type, driving means for rotat-
ing said shaft and carrier, means for arrest-
ing said shaft and carrier in given positions
whose numberis an exact divisor of the num-
ber.of type-spaces in said row, and means for
rotating said shaft and carrier in each direc-

tion independently of said driving means 10

bring to the printing-point type in said row

that arenot brought thereto or stopped there-

at when the shaft and carrier are arrested
by said arresting means, substantially as de-
scribed.

29. The combination of a rotatory shaft, a
carrier movable along the same and rotating
therewith, said carrier being provided with a

cirecular row of type, driving mechanism for

rotating said shaft and carrier, means for ar-
resting said shaft and carrier in given posi-
tions whose number is an exact divisor of the
number of type-spaces in said row, a yielding

connection for permitting said shatt and car-

rier to rotate independently of said driving
mechanism, a member connected to said shait
to rotate the same, said .member being pro-
vided with engaging parts whose number 18
equal to the number of said positions, and a
member having a compound motion and mov-
able into engagement with said parts of the
first-named member to rotate said shaft and
carrier in each direction independently of
said driving mechanism to bring to the print-
ing - point type in said row that are not
brought thereto or stopped thereat when the
shaft.and carrier are arrested by said arrest-
ing means, substantially as described.

23. The combination of a rotatory shaft, a
carrier movable along the same and rotating
therewith, said carrier being provided with a
circular row of type, driving mechanism for
rotating said shaft, means for arresting said
shaft and.carrier in positions the number of
which is an exact divisor of the number of
type-spaces in said row, a yielding connec-
tion for permitting said shaft and carrier to
rotate independently of said driving mech-
anism, a toothed wheel or pinion connected
to said shaft to rotate the same, the engag-
ing parts of said-wheel or pinion equaling
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said positions.in number, and an arm having .

a compound motion and movable Into en-
cagement with said wheel or pinion parts to
rotate the shaft and carrier in both direc-
tions independently of said driving mechan-
ism.to bring to the printing-point type in said
row that are not brought thereto or stopped
thereat when the shaft and carrier are ar-
rested by the arresting means, substantially
as described.

| 24. The combination of a rotatory shaft, a
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carrier movable along the same for letter-
spacing and rotating therewith, said carrier
being provided with a circular row of type,
driving mechanism for rotating said shaft,
mmeans for arresting said shaft and carrier in
given positions the nuwmber of which is an
exact divisor of that of the type-spaces in

said row, a yielding connection for permit-
ting said shaft to rotate independently of

sald driving mechanism, a star-wheel con-
nected to said shaft to rotate the same, the
teeth of said wheel being equal in number to
the number of said positions, and an arm

having a compound motion and movable into:

engagement with said teeth of said wheel to
rotate sald shaft in both directions inde-
pendently of said driving mechanism to bring
to the printing-point type in said row that are
not brought thereto or stopped thereat when
the shaft and carrier are arrested by said ar-
resting means, substantially as described.

20. The combination of a rotatory shafs, a
carrier movable along the same and rotating
therewith, said carrier having a circular row
of type thereon, driving and arresting means
for rotating said shaft and for arresting it
and said carrier in given positions less in
number than the type-spaces in said row,
connections having a returning spring mem-
ber for permitting said shaft to rotate inde-
pendently of said driving mechanism, and
means for rotating said shaft and carrier to
bring to the printing-point type in said row
thatarenot broughttheretoorstopped thereat
when the shaft and carrier are arrested by
sald arresting means, substantially as de-
seribed. | |

26. The combination of a rotatory shaft, a
carrier movable along the same and rotating
therewith, said carrier having a circular row
of type thereon, driving and arresting means
for rotating said shaft and for arresting it
in given positions whose number is an exact
divisor of the number of type-spaces in said
row, connectlons having a returning spring
member for permitting said shaft to rotate
Independently of said driving mechanism,
and means for rotating said shaft and carrier

- to bring to the printing-point type in said
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row that are not brought thereto or stopped

thereat when the shaft and carrier-are ar-
rested by said arresting means, substantially
as described. .

27. The combination of a rotatory shaft, a
carrier movable along the same for letter-
spacing and rotating therewith, said carrier
being provided with a circular row of type,
driving and arresting means for rotating said
shaft and for arresting it and the carrier in
given positions the number of which is an
exact divisor of the number of type-spaces
In said row, eonnections having a returning
spring member for permitting said shaft to

‘rotate independently of said driving and ar-

resting means, a member connected with said
shatt to rotate the same and having engag-

ing parts equal in number to said positions, |

19

and a member movable into engagement
with said engaging parts to rotate the shaft
and carrier independently of said means to
bring to the printing-point type in said row
that are not brought thereto or stopped

thereat when the shaft and carrier are ar-
rested by said arresting means, substantially

as described. .

28. 'T'he combination of a rotatory shaft, a
carrier movable along said shaft for letter-
spacing and rofating therewith, said carrier
being provided with a circular row of type,
driving and arresting means for rotating said
shaft and for arresting it and the carrier in
glven positions whose number is an exact
divisor of the number of type-spaces in said

75
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row, connections having a returning spring

member for permitting the shaftto rotate in-
dependently of said means, a toothed wheel
ot pinion connected to said shaft to rotate the
same, the engaging parts of said wheel or

pinion being equal in number to said posi-

tions, and an arm movable into engagement
with said wheel or pinion to rotate the shaft
and carrier independently of said means to
bring to the printing-point type in said row
that are not bhrought thereto or stopped
thereat when said shaft and carrier are ar-

' rested by said arresting means, substantially

as deseribed. | -
29. The combination of a rotatory shaft, a
carrier movablealong the same for letter-spac-
ing and rotating therewith, said carrier being
provided with a circular row of type, driving
and arresting means for rotating said shaft
and for arresting it and the carrier in given
positions whose number is an exact divisor of
the number of type-spaces in said row, con-
nections having a returning spring member
for permitting said carrier to be rotated Inde-
pendently of said means, a star-wheel con-
nected to said shaft to rotate the same, the
teeth of said wheel being equal in number to
said positions, and an arm movable into en-

gagement with said teeth to rotate the shaft.

and carrier independently of said driving
means to bring to the printing-point type in
sald row that are not brought thereto or
stopped thereat when the shaft and carrier
are arrested by said arresting means, sub-
stantially as described. | |

50. The combination of a rotatory shaft, a
carriermovablealong thesame for letter-spac-
ing and rotating therewith, a circular row of
type on said carrier, power driving mechan-
ism for rotating said carrier progressively in
one direction, an escapement mechanism con-
structed to arrest said shaft and carrier in
given positions the number of which is an
exact divisor of the number of type-spaces in
sald row, connections having a spring mem-
ber for permitting the shaft and carrier to ro-
tateindependently of said driving and escape-
ment mechanisms,and means forrotating said
shaft and carrier independently as stated to
bring to the printing-point type in said row
thatare not brought thereto or stopped there-
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at when the shaft and carrierare arrested by |
said escapement mechanism, substantially as

described. .

- 31. The combination of a rotatory shaft, a
carriermovablealong thesameforletter-spac-
ing and rotating therewith, said carrier being
provided with a circular row of type, power
driving mechanism for rotating said carrier
progressively in one direction, an escapement
mechanism constructed to arrest said carrier
in given positions the number of which 18 an
exact divisor of the number of type-spaces in

said row, connections having a spring mem-

ber for permitting rotation of said shaft inde-
pendently of said mechanisms, a member con-
nected to said shaft to rotate the same, said
member being provided with engaging parts
equalin number to said positions, and a mem-
ber movable into engagement with said parts
to rotate the shaft and carrier independently
of said mechanisms to bring to the printing-
point ‘type in said row that are not brought
thereto or stopped thereat when the shaft and
carrier are arrested by said escapement mech-
anism, substantially as described.

32. The combination of a rotatory shaft, a
carrier movable along thesame forletter-spac-
ing and rotating therewith, said carrier being

provided with a circular row of type, power

driving mechanism for rotating said shaft
progressively in one direction, an escapement

mechanism constructed to arrest said shaft

and carrier in given positions the number of
which is an exact divisor of the number of
type-spaces in said row, connections having
a spring member for permitting the shatf to
rotate independently of said mechanisms, a
toothed wheel or pinion connected to said

shaft to rotate the same, the engaging parts

of sald wheel or pinion being equal in num-
ber to said positions, and an arm movable
into engagement with said wheel or pinion to
rotate the shaft and carrier independently of
said mechanismstobringtothe printing-point
typein said row that are not brought thereto
or stopped thereat when the shaft and carrier
are arrested by said escapement mechanism,
substantially as described.

83. The combination of a rotatory shaft, a
carrier movable along the same for letter-spac-
ing and rotating therewith, said carrier being
provided with a circular row of type, power
driving mechanism forrotatingsaid shaft pro-
gressively in one direction, an escapement
mechanism constructed to arrest said shaft
and carrier in given positions the number of
which is an exact divisor of the number of
type-spaces in said row, counections having
a spring member for permitting the shaft to
rotate independently of said mechanisms, a
star-wheel connected to said shaft, the teeth

of said wheel equaling the number of said po- |
‘sitions, and an arm movable Into engage-

" ment with said wheel to rotate said shaft and

05

carrier independently of said mechanisms to
bring to the printing-point type in sald row

680,693

and carrier are arrested by said escapement
mechanisim, substantially as described.

34. The combination of a rotatory shaft, a
carrier movablealongthesameforletter-spac-
ing and rotating therewith, said carrier being
provided with a circular row of type, driving
and arresting means for rotating said shatt
and for arresting it and the carrier in given
positions the numnber of which is an exact di-
visor of the number of type-spaces in said

row, a yielding connection between said shaft

and said means, a star-wheel connected to
said shaft to rotate the same, the teeth of said
wheel being equal in number to said posi-
tions, and an arm provided with a V-shaped
operating part having a compound motion
whereby it moves into engagement with any
two teeth of said star-wheel to rotate the
shaft and carrier in either direction to bring
to and to lock at the printing-point type in
sald row that are not brought thereto or
stopped thereat when the carrier is arrested

by said arresting means, substantially as de-

seribed. |

35. The combination of a rotatory shaft, a
carrier movable along thesame for letter-spac-
ing and rotating therewith, said carrier being
provided with a circular row of type, driving

- and arresting means for rotating said shaft

and for arresting it and the carrier in given
positions the number of which is an exact
divisor of the number of type-spaces in said
row, connections having a spring member be-
tween said shaft and said means, a star-wheel
connected to the shaft to rotate the same, the
teeth of said wheel being equal in number to
said positiong, and an arm provided with a V-
shaped operating part having compound mo-
tion into engagement with any two teeth of
said wheel to rotate the shaft and carrier in
oither direction to bring to and to lock at the
printing-point type in said row that are not
brought thereto or stopped thereat when the
shaft and carrier are arrested by said arrest-
ing means, substantially as described.

- 36. The combination of a rotatory shaft, a
carrier movable along the same for letter-spac-
ing and rotating therewith, said carrier being
nrovided with a circular row of type, power
driving mechanism forrotating said shatt pro-
gressively in one direction, an escapement
mechanism constructed to arrest said shaft
and carrier in given positions the number ot
which is an exaet divisor of the number ot
type-spacesin said row, a yielding connection
between said mechanisms and said shaft, a
star-wheel connected to said shatt to rotate
the same, the teeth of said wheel being equal
in number to said positions, and an arm pro-
vided with a V-shaped operating part having
a compourd motion into engagement with
any two teeth of said wheel to rotate the shaft
and carrier in either direction independently
of said mechanisms to bring to and to lock at
the printing-point type in said row that are
not brought thereto or stopped thereat when

that are not brought thereto when the shaft | the shaft and carrier are arrested by the es-
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capement mechanism, substantially as de-
seribed.

37. The combination of a rotatory shaft, a
carrier movable along the same for lebter-s pac-
ing and rotating therewith, said carrier being
provided with a circular row of type, power
driving mechanism for rotatingsaid shaft pro-
gressively in one direction, an escapement
mechanism constructed to arrest said shaft
and carrier in given positions the number of
which is an exact divisor of the number of
type-spaces in said row, connections having
a spring member between said shaft and

- mechanisms, a star-wheel connected to said
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shaft to rotate the same, the teeth of said
wheel being equal in number to said POSi-
tlons, and an arm provided with a V-shaped
operating part having compound motion into
engagement with any two teeth of said wheel
to rotate the shaft and earrier in either direc-
tion independently of said mechanisms to
bring to and to lock at the printing-point type

in sald row that are not brought thereto or |

stopped thereat when the shaft and earrier
are arrested by said escapement mechanism,
substantially as described. |

33. Thecombination of atype-wheel, an es-
cape-wheel, the axes of said wheels being in
line with each other and the number of teeth
onsald escape-wheel being less than the num-
ber of type-spaces in a circular row of tvpe
on said type-wheel, atoothed wheel or pinion
connected to the type-wheel, pins projecting
from said escape-wheel and one of the other
of said wheels, said pins overlapping each
other, and springs coacting with said pins to
keep them and said wheelsin given relations
with each other, with means coacting with
said toothed wheel or pinion to turn the same
and the type-wheel independently of said es-
cape-wheel, substantially as deseribed.

09. The combination of a type-wheel, an es-
capement-wheel, the axes ofsaid wheels being
in line with each other and the number of
teeth on said escapement-wheel being less
than the number of type-spaces in a circular
row of type on said type-wheel. a toothed

~wheel or pinion between said wheels and con-

nected to the type-wheel to rotate the sae,
pins projecting from said toothed wheels to-
ward the other and overlapping, Springs co-
acting with said pins to keep them and said
wheels in given relations with each other, and
means coacting with the toothed wheel or pin-
lon to rotate the same and the type-wheel in-

dependently of said escapement-wheel, sub- |

stantially as deseribed. |

40. The combination of a type-wheel, an es-
capement-wheel, the axesofsaid wheels being
in line with each other and the numbper of

teeth on the escape-wheel being an exact di-
visor of the number of type-spaces in a cireu-
lar row of type on said type-wheel, a tocthed
wheel or pinion on the same axis as and esn-
nected to the type-wheel to rotate the same,
pins projecting from said escape-wheel and

T

i

one of the other wheels, said pins overlap-
ping each other, springs coacting with said
pins tokeeptho sameand said wheels in given
relation with each other, and an arm provided
with a V-shaped operating part having a
compound motion into engagement with any
two adjacent teeth or engaging parts of said
toothed wheel or pinion to turn said type-
wheel in either direction independently of
saild escape-wheel, and tolock said type-wheel,
substantially as described.

4£1. The combination of a type-wheel, an es-
capement-wheel, the axes of said wheels bein o
In line and the number of teeth on said es-
capement-wheel being an exact divisor of the
namber of type-spaces in a circular row of
type on the type-wheel, a toothed wheel or
pinion on the same axis as and between said
wheels and connected with the type-wheel to
rotate the same, pins prejecting from said
toothed wheels and overlapping, Springs co-
acting with said pins to keep said wheels in
given relations with each other, and an arm
provided with a ¥-shaped operating part hav-
Ing compound motion into engagement with
sald toothed wheel or pinion to rotate the type-
wheel independently of said escapement-
wheel, and to lock said type-wheel, substan-
tially as deseribed. | |

42. The combination of a rotatory shaft, a

ter-spacing and rotating therewith, an eseape-
ment-wheelhavingits axisin line with that of
said shaft, the teeth of said escapement-wheel
being an exact divisor of the number of type-

spaces in a circular row of type on said type-

wheel, a toothed wheel or pinion fast on said
shaft adjacent said scape-wheel, the engag-
Ing or operating parts of said wheel or pinion
being equal in number to said scape-wheel
teeth, overlapping pins projecting from said
scape and toothed wheels or pinion toward
the other wheel, springs coacting with said
pins to keep said wheels in given relation with
each other, and means coacting with said
toothed wheel or pinion to rotate thesame and
the type-wheel independently of said escape-
wheel, substantially as deseribed.

- 43. The combination of a rotatory shaft, a
type-wheel movable along said shaft for let-
ter-spacing and rotating therewith, an escape-
ment-wheel having its axisin line with that of

sald shaft, the teeth of said escapement-wheel

being in number an exact divisor of the num-
ber of type-spaces in a circular row of type
on said type-wheel, a toothed wheel or pin-

lon fast on said shaft adjacent said scape-
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wheel and having the same number of engag-

Ing or operating parts, overmpping_pi_ns Pro-
jecting from said toothed wheel or pinion and
scape-wheel, springs-coacting with said pins

to keep said wheels in given relations with

each other, and an arm provided with a V-
shaped operating part having compound mo-
tion into engagement with any two of said

‘operating parts of the toothed wheel ar pinion
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to rotate the same and the type-wheel inde-
pendently of said scape-wheel and to lock
them, substantially as described.

44. The combination of a rotatory shaftt, a
type-wheel movable along said shaft for let-

ter-spacing and rotating therewith, an escape- . :
| working part movable in two directions into

ment-wheel having its axis in line with thabt
of said shaft, the teeth of said esecapement-
wheel being in number an éxact divisor of the
number of type-spaces in a circular row of
type on said type-wheel, a star-wheel fast on
said shaft adjacent said scape-wheel, the

teeth of said scape and star wheels being
“equal in number, overlapping pins project-
ing from said star and scape wheels toward

the other thereof, springs coacting with said

‘pins to keepsaid wheels in given relation with

euch other, and an arm provided with a V-
shaped operating part having compound mo-
tion into engagement, with any two of the
teeth of said star-wheel to rotate it and the
type-wheel in either direction independently
of said scape-wheel, substantially as de-
seribed. '

45. The combination of a power-driven ro-
tatory type-carrier with a circalar row of
type, escapement mechanism for arresting
said earrier in given positions less in number

~than the type-spaces in said row, a yielding

connection between the power-driver and the

_earrier, a pinion or toothed wheel connected

35

45

55

60

to and rotating said carrier and having work-
ing parts or teeth less in number than said
spaces, a shifter, a pivoted arm to which said
shifter is pivoted and by which the shifter is
moved into engagement with said working
parts to rotate the carrier independently of
said driving and escapement mechanisms,

electromagnetically-operated means for mov-

ing said arm and shifter, and polarized elec-

troinagnets in an independent circuit for ac-

tuating said escapement mechanism, sub-
stantially as described.
46. The combination of a power-driven ro-

tatory type-carrier provided with a circular
row of type, escapement mechanism for ar-

resting said carrier in given positions less in
number than the type-spaces in said row,
connections having a returning spring mems-
ber between the driving devices and the car-
rier, a toothed wheel or pinion connected to
rotate the carrier and having working parts
less in number than said type-spaces, a

“shifter, a pivoted arm to which said shifteris
pivoted and by which the shifter is moved

into engagement with said working parts to
rotate the carrier independently of the driv-

ing and escapement mechanism, electromag-

netically-operated means for moving said arm
and shifter, and polarized electromagnets in
an independent circuit for actuating said es-
capement mechanism, substantially as de-

_ _seribed.

03

17. The combination of a power-driven ro-
tatory type-carrier provided with a circular
row of type, escapement mechanism for ar-
resting said carrier in given positions less

—
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in number than the type-spaces in said row,
a

yielding connection between the power
devices and the carrier, a star-wheel con-

nected to rotate said carrier, the teeth of said

wheel being less in number than the said type-
spaces, a shifter provided with a V-shaped

engagement with any two of the teeth of sald

wheel to rotate said carrier independently of
said driving devices and to lock the carrier

against motion, electromagnetically-operated
means for so moving said shifter, and polar-
ized electromagnets in an independent eir-
cuit for actuating said escapement mechan-
ism, substantially as described.

18. The combination of a power-driven ro-
tatory type-carrier provided with a ecircular
row of Type, escapement mechanism for ar-
resting said carrier in given positions less in
number than the type-spaces in said row,
connections having a returning spring mem-
ber between the driver devices and the ecar-
rier, a star-wheel con nected to rotate said car-
rier, the teeth of said star-wheel being less
in number than said type-spaces, a shifter
provided with a V-shaped working part mov-
able in two directions into engagement with
any two teeth of said wheel to rotate the car-
rier independently of said driving devices
and to lock the carrier against rotatory mo-
tion, electromagnetically-operated means for
so moving said shifter, and polarized electro-
magnets in an independent circuit for oper-
aling said escapement mechanism, substan-
tially as described. s :

49. The combination of a power-driven ro-
tatory type-carrier provided with a circular
row of type, escapement mechanism for ar-
resting said earrier in given positions less in
number than the type-spaces in said Tow, &
vielding connection between the power de-
vices and the carrier, a toothed wheel or pin-
ion connected to rotate said earrier and hav-
ing working parts less in number than sald
type-spaces, a shifter-movable in two direc-
tions into engagement with said working
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parts to rotate the carrier independently of

said driving devices, a switch device for caus-
ing said shifter to move in one of said direc-
tions, quick-acting polarized electromagnets,
means operated thereby for governing said
switch, a sluggish electromagnet in the same
circuit as said polarized magnets, means op-
erated by said sluggish magnet for moving

said shifter in the other of said directions,

and polarized electromagnets In an inde-
pendent circuit for operating said escape-
ment mechanism, substantially as deseribed.

50. The combination of a power-driven ro-

115

120
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tatory type-carrier. provided with a circular -

row of type, escapement mechanism for ar-
resting said carrier in given positions less In
number than the type-spaces in sald TOW,
connections having a returning spring mem-
ber between said driving devices and sald
carrier, a toothed wheel or pinion eonnected

to rotate the carrier and having working
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parts less in number than said type-spaces, |

a shifter movable in two directions into en-
gagement with said working parts to rotate
the carrier independently of said driving de-
vices, a switeh device for causing said shifter

to move in one of said directions, quick-act--

ing polarized electromagnets, means operated
thereby for governing said switch, a sluggish
electromagnet in the same circuit as said PO-
larized magnets, means operated by said
slnggish magnet for moving said shifter in

‘the other of said directions, and polarized

electromagnets in an independent cirenit for
operating said escapement mechanism, sub-
stantially as described. ) |

ol. The combination of a power-driven ro-
tatory type-carrier provided with a circular
row ot type, escapement mechanism for ar-
resting said earrier in given positions less in
number than the type-spaces in said row, a

yielding connection between said driving de-

vices and said carrier, a star-wheel connected
to rotate said carrier, the teeth of said wheel
being less in number than the type-spaces in
said row, a shiftér provided with a V-shaped
working part movable in two directions into
engagement with the teeth of said wheel to

rotate the carrier independently of said driv-
ing devices and to lock it against rotation,

electromagnetically - operated means for so
moving said shifter, and polarized electro-
maguets in an independent eircuit for oper-
ating said escapement mechanism, substan-
tially as deseribed. = |

52. The combination of a power-driven I'O-
tatory type-carrier provided with a cireular
row of type, escapement mechanism for ar-

resting said carrier in given positions less in.

number than the type-spaces in said row,
connections having a returning SPring mem-
ber between said driving devices and the car-
rier, a star-wheel connected to rotate said ear-
rier, the teeth of said wheel being less in
number than said type-spaces, a shifter pro-
vided with a V-shaped working part movable
in two directions into engagement with said
teeth to rotate the carrier independently of
sald driving devices and to lock the carrier

against rotation, electromagnetically- oper-

ated means for so moving said shifter, and
polarized electromagnets in an independent
circuit for operating said escapement mech-
anism, substantially as described.

05. The combination of a rotatory power-

driven shaft, a type-carrier movable along
the same for letter-spacing and rotating

therewith, said carrier being provided with a
circular row of type, escapement mechanism
for arresting said shaft and ecarrier in given
positions lessin number than the type-spaces
in said row, a yielding connection between
sald shaft and said escapement mechanism,
a toothed wheel or pinion fast on said shaft,
the teeth or working parts thereof being less
In number than said type-spaces, a shifter
movable in two directions into engagement

‘sitions less in number than the

satd shaft and carrier independently of said
driving devices and escapement mechanism,
electromagnetically - operated means for so
moving said shifter, and polarized electro-
magnets in an independent circuit for oper-
ating said escapement mechanism, substan-
tially as deseribed.

od. The combination of a power-driven ro-
tatory shaft, a type-carrier movable along
the same forletter-spacing and rotating there-
with, said carrier being provided with a cir-

cularrow of type, escapement mechanism for

arresting said shaft and earrier in given Po-
sitions less in number than said type-spaces,
conuections having a returning Spring mem-
ber between the shaft and escapement mech-
anism, a toothed wheel or pinion fast on said
shaff, the teeth or working parts thereof be-
ing less in number than said type-spaces, a
shifter movable in two directionsinto engage-
ment with said teeth or working parts to ro-
tate said shaft and earrier independently of
sald driving devices and esecapement mechan-

ism, electromagnetically-operated means for

s0 moving said shifter, and polarized electro-
magunets in an independent circuit for oper-
ating said escapement mechanism, substan-
tially as deseribed. '

99. The combination of a power-driven ro-

tatory shaft, atype-carrier movable alongsaid
shaft for letter-spacing and rotating there-

with, said carrier being provided with a cir-
cular row of type, escapement mechanism for

arresting said shaft and carrier in given po-
in said row,

anism, a star-wheel connected to rotate said
shaft and earrier, the teeth of said wheel be-
ing less in number than said type-spaces, &
shifter provided with a V-shaped working
part movable in two directions into engage-
ment with said teeth to rotate the shaft and
carrier independently of said driving and es-
capement mechanism to lock the ecarrier
against rotation, electromagnetically-opera-
led means for so moving said shifter, and po-
larized electromagnets in an independent e¢ir-
cult for actuating said escapement mechan-
1sm, substantially as described.

96. The combination of a power-driven ro-

with, said carrier being provided with a eir-
cular row of type, escapement mechanism for
arvesting said shaft and earrier in given po-
sitions less in number than the Ly pe-spaces
in said row, connections having a returning
spring member between the shaftand the driv-
ing and escapement mechanism, a star-wheel
connected to rotate said shaft and carrier, the
teeth of the star-wheel being less in number
than the type-spaces in said row, & shifter pro-
vided with a ¥Y-shaped working part movable
1In two directions into and out of engagement
wiih said feeth to rotate the shaft and carrier

with said teeth or working parts to rotate | independently of said driving and escape-
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type-spaces
a yielding connection between
sald shaft and driving and escapement mech-
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tatory shaft, a type-carrier movable along the
‘same for letter-spacing and rotating there-
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ment mechanism and to lock the carrier
against rotation, clectromagnetically-opera-

“ted means for so moving said shifter, and po-

larized electromagnets in an independent cir-
cuit for operating said escapement mechan-
ism, substantially as described.

57. The combination of a power-driven ro-

tatory shaft, a type-carrier movable along the

10

20

same for letter-spacing and rotating there-
with, said carrier being provided with a cir-
cular row of type, escapeinent mechanism for
arresting said shaft and carrier in given po-

‘sitions less in number than the type-spaces

in said row, a yielding connection between
said shaft and said driving and escapement
mechanism, a star-wheel connected to rotate
said shaft, the teeth of said wheel being less
in number than said type-spaces, a shifter
provided with a V-shaped working part mov-
able in two directions into and out of engage-
ment with said teeth to rotate said shaft and
earrier independently of said driving and es-
capement mechanism and to lock the carrier
against rotation, a switch device for causing
said shifter to move inone of said directions,
quick-acting electromagnets, means operated
thereby for governing said switch, a sluggish

electromagnet in circuit with said polarized
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magnets, means operated by said sluggish
magnet for moving said shifter in the other
of said directions, and polarized electromag-
nets in an independent circuit for operating
said scape mechanism, substantially as de-
scribed. ,

58, The combination of a power-driven ro-
tatory shaft, a type-carrier movable along the

‘same for letter-spacing and rotating there-

with, said earrier being provided with a eir-
cular row of type, escapement mechanism for
arresting said carrier in given positions less
in number than the type-spaces in sald row,
connections having a returning spring mem-
ber between the driving and escapement
mechanism and said shaft, a star-wheel con-
nected to rotate said shaft and carrier, the
teeth of said wheel being less in number than
said type-spaces, a shifter provided with a V-
shaped working part movable in two direc-

tions into engagement with said teeth to ro-.

tate said shaft and carrier independently of
said driving and escape mechanism and to
lock the carrier against rotation, a switch de-

“vice for causing said shifter to move in one of

said directions, quick-acting electromagnets,
means operated thereby for governing said
switeh, a sluggish magnet in cireuit with said
quick-acting magnets, means operated by the
sluggish magnet for moving said shifter in the
other of said directions, and polarized electro-
magnets in an independent circuit for operat-
ing the said escapement mechanism, substan-
tially as described.

59. The combination of a type-wheel, a
toothed wheel or pinion connected therewith
to.rotate the same, the number of teeth or
working parts on said wheel or pinion being

less in number than the type-spaces in a cir- |

'r
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cular row of type on said type-wheel, an arm
movable into and out of engagement with
said toothed wheel or pinion to turn the same
and the type-wheel, said arm also being ar-
ranged to move circumferentially of the wheel
or pinion, and switch devices for controlling
said eciremmferential motion, whereby thearm
turns the toothed wheel or pinion and the
type-wheel, substantially as described.

60. Thecombination of a type-wheel having
a cireular row of type, d toothed wheel or pin-
ion connected to and rotating said type-wheel,
the number of teeth or working parts of said
toothed wheel or pinion being less in number
than the type-spaces in sald row, an arm mov-
able into and out of engagement with sald
toothed wheel or pinion to turn the same and
the type-wheel, said arm being arranged also
to move circumferentially of the wheel or pin-
jon, a tongue pivotally connected with sald
arm and resting in a slot therein, and a fixed
cuide engaging with said slotted part of the
arm and with the tongue, substantially as de-
scribed.

61. Thecombinationof atype-wheelhaving
a circular row of type, a star-wheel connected
to and adapted to rotate said type-wheel, the
number of teeth of said star-wheel being a
divisor of the number of type-spaces in sald
row, an arm provided with a V-shaped work-
ing part having a compound motion into and
out of engagement-with any two of said teeth
to turn the type-wheel in either direction, and
switeh devices for controlling said compound
motion, substantially as described.

69. Thecombination of atype-wheelhaving
a circular row of type, a star-wheel connected
to and adapted to turn said type-wheel, the
number of teeth of said star-wheel being an
oxact divisor of the number of type-spaces In
said row, an arm provided with a V-shaped
working part having a compound motion into
and out of engagement with any two teeth
of said star-wheel to turn the type-wheel in
either direction, a slot in said arm, a tongue
in said slot, and a guide coacting with said
slot and tongue to move said V-shaped part
in the plane of the star-wheel, substantially
as described.

63. The combination of a rotatory shaft, a
type-wheel movable along the same for let-
ter-spacing and rotating therewith, a toothed
wheel or pinion fast on said shaft, the nam-
ber of teeth or working parts on said wheel
or pinion being an exact divisor of the num-
ber of type-spaces in a circular row of type
on said type-wheel, an arm movable In two
directions into and out of engagement with
said toothed wheel or pinion to rotate the

shaft and type-wheel, and switch devices for

controlling the motion of said arm in one of
said directions, substantially as described.
GL1. The combination of a rotatory shaftt, &
type-wheel movable along the same for let-
ter-spacing and rotating therewith, a toothed
wheel or pinion fast on said shaff, the num-
ber of teoth or working parts on said wheel
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or pinion being an exact divisor of the nume- |

ber of type-spaces in a circular row of type
on said type-wheel, an arm movable in two
directions into and out of engagement with
sald teeth or working parts, a slot in said arm,
a tongue in said slot, and a fixed guide for

-coaction with the said slot and tongue, sub-

- stantially as deseribed.

10

15

65. The combination of a rotatory shaft, a

type-wheel movable along the same for let-
ter-spacing and rotating therewith, a star-
wheel fast on said shaft, the number of teeth
of said star-wheel being an exact divisor of
the number of type-spaces in a circular row
of type on said type-wheel, an arm provided

~with a V-shaped working part movable in

20

two directions into and out of engazement
with any two teeth of the star-wheol to turn
the same and the shaftin either direction and
to lock them, and switeh devices for control-
ling one of said motions, substantially as de-
sceribed. |

66. The combination of a rotatory shaft, a

- type-wheel movable along said shaft for let-

25

30

35

40

45

§O

55

60

-rounding said shaft exactly

ter-spacing and rotating therewith, a star-
wheel fast on said shaft, the number of teeth
of said star-wheel being an exact divisor of
the number of type-spaces in a circular row
of type on said type-wheel, an arm provided
with a V-shaped working part movable in
two directions into and out of engagement
with any two teeth of said star-wheel to tarn
the same and the shaft in either direction, a
slot in said arm, a tongue in said slot, and a
fixed guide coacting
67. Thecombination of an escapement-con-
trolled type-wheel, a rotatory shaft, a gear
loose on said shaft and geared with the es-
capement-wheel, a helical spring loosely sur-
at one end where
1t frictionally grips a round part of said shaft,
2 connection between the other end of salid
spring and said gear for rotating the latter,
and electromagnetically-operated means For
tarning said shaft and putting said spring
under tension, substantially as desecribed.
68. Thecombination of an escapement-con-

trolled type-wheel, & rotatory shaft, a gear

loose on said shaft and geared with the es.
capement-wheel, a helical spring loosely sur-
rounding said shaft except at one end where
1t frictionally grips a round part of said shaft,
a connection between the other end of said
spring and said gear for rotating the latter,
a fly-wheel fast on said shatt, and electromag-
netically - operated means for turning said
shaft to put said spring under tension, sub-
stantially as described.

69. Thecombination of an escapement-con-
trolled type-wheel, a rotatory shaft, a gear
loose on said shaft and geared with the es-

capement-wheel, a helical spring loosely sur-

rounding said shaft except at one end where
1t frictionally grips said shaft at a round part
thereof, a connection between the other end of
sald spring and said gear for rotating the Iat-

with said slot and ton oue,
substantially as deseribed. |

ter, said spring being wound to openitscoilsas
1t 1s put under tension thereby increasing its
diameter, and means for rotating said shaft
to put said spring under tension, substan-
tially as deseribed. -

- 70. The combination of g rotatory shaft, a
helical spring loosely surrounding said shaft
except at one end where it frictionally grips
sald shaft at a round portion thereof, an es-
capement for restraining said spring from
running down and releasing it from time to
time,and electromagnetically-operated means
for turning said shaft progressively and so
winding said spring, substantially as de-
Seribeda -

71. Thecombination of atype-wheel, means
for moving it axially for letter-spacing, a
platen-bar, a pivoted frame carrying said bar,
a bifurcated arm on said frame, a tooth on

25
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one prong or part ot said bifurcated arm, a

screw for drawing said prongs or parts of the
bifurcated arm toward each other, a.ratchet-
wheel with which
means for rotating said ratchet-wheel in a
step-by-step manner, substantially as de-
seribed. _

- 72, T'hecombinationofa lype-wheel, means
for moving it axially for letter - spacing, a
platen-bar, a pivoted frame carryingsaid bar,
a pronged or bifurcated arm on said frame, a
tooth on one prong of said arm, a screw for
drawing said prongs toward each other, a

ratchet-wheel with which said tooth engages,

means for rotating said ratchet-wheel step by
step, and an adjustable stop for sald tooth as
1t s operated by said ratchet-wheel, substan-
tially as described. | -

~ 73. The combination of a power-driven ro-

row of type, electromagnetically - operated

escapement mechanism for arresting said

carrierin given positions less in number than

the type-spaces in said row, a circuit in which

the electromagnets of said escapement are

said tooth engages, and
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tatory type-carrier provided with a circular

110

included, electromagnetically-operatad sup- -

plementalor type-positioning mechanism con-
structed to rotate said carrier independently
of said driving devices, a’ second cirenit 1n-
cluding the electromagnets for gaid position-
ing mechanism, a striking-platen, a printing-

electromagnet for operating said platen, a
cireuit-controller, and connections from said

controller operated only by the joint action of

magnets in both of said circuits for throwing
said printing-magnet into circuit to operate

the platen, substantially as described.

/4. The combination of a power-driven ro-
tatory shaft, a type-carrier movable along the
same for letter-spacing and rotating there-
with, a circular row of type on said carrier,
electromagnetically - operated escapement
mechanism for arresting said shaft and car-
rier in given positions less in number than
the type-spaces in said row, a circuit includ-
ing the electromagnets of said escapement
mechanism, eiectromagnetically - operated

i supplemental or type-positioning means con-
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structed to rotate the shaft and carrier in-
dependently of said driving and escapement
mechanism, a second circuit including the
magnets of said positioning means, a striking-
platen, a printing-magnet for operating said
platen, and a circuit-controller operated only
by the joint action of magnets in both said cir-
cuits for throwing said printing-magnet into
cirenit to operate said platen, substantially
as described.

75 The combination of a power-driven ro-
tatory type-carrier provided with a circular
row of type, electromagnetically - operated
escapement mechanism for arresting sald
carrier in given positions less in number than
the type-spaces in said row, a cireuit includ-
ing the scape-magunets, electromagnetically-
operated type- positioning mechanisin con-

strneted to rotate said carrier independently |

of the power driving devices, a second cireuit
including the electromagnetsof said position-
ing mechanism, a striking-platen, a printing-
magnet, and connections tor operating said
platen, two movable arms carrying coacting
contacts, an electromagnet In circuit with
said scape-magnets,and connections operated
by the joint action of the last-named magneft
and a magnet in said second circuit for
throwing said printing-magnet into cirenlt
to operate the platen, substantially as de-
seribed.

76. The combination of a power-driven ro-
tatory type-carrier provided with a circular
row of type, escapement mechanism for ar-
resting said carrier in given positions less in
number than the type-spaeces in said row,
scape-inagnets as 60, a magnet 47, & cireuit
including said magnets, type - positioning
mechanism constructed to rotate said carrier
independently of said power devices, polar-
ized magnets 177 and magnet 34 for operat-
ing said positioning mechanlsm, a second
cirenit including magnets 34 and 177, a cir-
cuit-controller, a striking-platen, a printing-
magnet for actuating the platen, and con-
nections operated by magnets 34 and 47
jointly for operating said controller to throw
the printing-magnet into circuit to operate

‘said platen, substantially as described.

77 The combination of a power-driven ro-
tatory type-carrier provided with a circular
row of type, escapement mechanism for ar-
resting said earrier in given positions less in
number than the type-spaces in said row,
scape-magnets as 60, a magnet 47, a circuit
including said magnets, type - positioning
mechanism constructed to rotate said carrier

- independently of said power, magnet 54 and

6o

polarized magnets as 177 for operating saild
positioning mechanism, an independent ecir-
cuitin which magnets 34 and 177 areinecluded,
a striking-platen, a printing-magnet for op-
erating said platen, two movable contact-
carriers, and means operated by magnets 34
and 47 jointly for operating said carriers to
throw the printing-magnet into circuit to op-
erate the platen, substantially as described.

680,693

78. The combination of a rotatory type-car-
rier, power driving mechanism thereior, an
escapement mechanism for arresting sald car-
rier, scape-magnets 60, magnet 47, a circuit
including said magnets, a magnet 34 in an
independent circuit, a centering mechanism
operated by magnets 34, a platen, a printing-
magnet for causing relative motion of the
type-carrier and platen to take impressions,
a oircuit-controller, and means operated by
magnets 34 and 47 jointly for throwing said
printing-magnet into circuit, substantially as
described.

70. The combination of arotatory type-car-
rier, power driving mechanism therefor, an
escapement mechanism for controlling the ro-
tation of said earrier, scape-magnets, magnet
47, a circuit including said magnets, type-
carrier-centering mechanism, magnet 34 for
operating the centering mechanism, a sepa-
rate circuit in which magnet 34 is included,
a platen, a printing-magneb for causing rela-
tive motion of said platen and said carrier to
take impressions, two movable contact-car-
riers, and connections between one of sald
carriers and magnet 47 and the other carrier
and magnet 34 whereby the printing-magnet
ig thrown into a circuit only by the joint ac-
tion of magnets 34 and 47, substantially as
described.

30. Thecombination of a rotatory type-car-
rier, a platen, a printing-magnet for causing
relative motion of said platen and carrier to
take impressions, independent circuits each
having an electromagnet, means for control-
ling the circuit through the printing-magnet,
and means actuated only by all of said elec-
tromagnets (except the printing-magnet) for
causing said controlling means to throw sald
printing - magnet into cireuit to cause the
taking of impressions, whereby the energizing
of less than the whole number of said mag-
nets in said eircuits fails to operate said con-
trolling means to cause the printing-magnet

| to be thrown into circuit, substantially as de-

scribed.

&1. The combination of a rotatory type-car-
rier, mechanism for movingthe same step by
step for letter-spacing, means for releasing
said carrier from the control of said mechan-
ism, means for returning said released car-
rier automatically to an initial position for
beginning a new line, an arm Or projection
connected to and rotating with said carrier,
a rocking stop-arm normally out of the path
of said rotating arm, and means actuated by
the returning earrier or a part reciprocating
therewith for moving said stop-arm into the
path of the rotating arm or projeetion, sub-
stantially as described. -

82. The combination of a rotating type-car-
rier, mechanism for moving the same step by
step for letter-spacing, means for releasing
said carrier from the control of said mechan-
ism, means for returning said released car-
rier automatically to an initial position for

| the beginning of a new line, an arm Or pro-
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jection connected to and rotating with the car- |

rier, a rocking stop-arm normally out- of the
path of the said rotating arm or projection,
and a cam operated by the returning type-
carrier ov a part reciprocating therewith and
moving the said stop-arm into the path of the
rotating arm or projection to arrest the same
and the rotating carrier at unison, substan-

- 33. Thecombination of a rotatory type-car-
rier, mechanism for moving the same step by
step for letter-spacing, means for releasing
sald carrier from the control of said mechan-
Ism, means.for returning said released car-
rier automatically to an initial position for
the beginning of a new line, an arm or pro-
Jection connected to and rotating with said
carrier, a rocking stop-arm normally out of

the path of said rotating arm or projection,

and a spring-arm extending into the path of
sald returning type-carrier or a part moving
therewith and having a cam portion ad jacent
said stop-arm and moved into the path there-
of, whereby the stop-arm is moved into the

path of said rotating arm or projection to ar-

rest the same and the type-carrier at unison,
substantially as deseribed.

34. The combination of a rotatory type-car-
rier, mechanism for moving the same step by
step for letter-spacing, means for releasing
sald ecarrier from the control of said mechan-
Ism, means for returning said released car-
rier atutomatically to an initial position for
the beginning of a new line, an arm or DTro-
jection connected to and rotating with said
carrier, a rocking spring-arm havin g its work-
Ing part normally out of the path of said ro-
tating arm or projection, and means actuated
by the returning carrier or a part moving
therewith for moving said spring-arm to bring
1ts working part into the path of said rotat-
Ing arm or projection, whereby the carrier is
arrested at unison, substantially as deseribed.

85. The combination of a retatorytype-car-
rier, mechanism for moving the same step by
step for letter-spacing, means for releasing
sald carrier from the control of said mechan-
ism, means for returning said released car-
rier automatically to an initial ‘position for
the beginning of a new line, an arm or pro-
jection connected to aprd rotating with said
carrier, arockingspring-arm having its work-
ing part normally out of the path of said ro-
tating arm or projection, and a cam operated
by the returning type-carrier or a part con-

~nected to or moving therewith and moving

6o

the said stop-arm into the path of the rotat-
ing arm or projection to arrest the same and
the rotating carrier at unison, substantially
as described, |

oti. The combination of a rotatory type-car-
rier, mechanism for moving the sawne step by
step for letter-spacing, means for releasing
sald carrier from the control of said mechan-
ism, means forreturning said released carrier
automatically to an initial position for the be-

ginning of a new line, an arm or projection |

vl e e oy

to and rotating with the carrier, a rocking
spring-arm having its working part normally
oub of the path of said rotating arm or pro-
jection, and a spring-arm oxtending into the
path of said returning type-carrier or a part

=y

connected to and moving therewith and hav- |

Ing a cam portion adjacent said rocking arm
and movable into the path thereof, whereb
vhe rocking arm is moved into the path of
said rotating arm or projection to arrest the
same and the type-carrier at unison, sub-
stantially as described. -

57. The combination of a rotatory type-car-
rier, mechanism for moving the same step by
step for letter-spacing, means for releasing

-sald carrier from the control of said mechan-
‘1sm, means for returning said released car- -

rier automatically to an initigl position for
the beginning of a new line, an escapement-
wheel connected to and rotating with said
carrier, & pin on said wheel, a rocking stop-
arm normaliy out of the path of said pin, and
means actuated by the returning type-car-
rier or a part connected to and movin g there-
with for moving said stop-arm into the path

of said pin, substantially as deseribed.

38. Thecombination of a rotatory type-car-
rier, mechanism for moving the same step by
step for letter-spacing, means for releasing
sald carrier from the control of said mechan.-
1sm, means for returning said released car-
rier automatically to an initial position for
the beginning of a new line, an escapement-
wheel connected to and rotating with said
carrier, a pin on said scape-wheel, a rocking
stop-arm normally out of the path of said
pin, and a cam operated by the returning

type-carrier or a part connected to and mov-

Ing therewith and moving said rocking stop-
arm with the path of said pin, substantially
as desecribed. | |

09. In a unison mechanism, the combina-
tion of a rotating member and a rocking stop
member normally out of the path of said ro-
tating member, with a type-carrier rotating
with said rotating member and also moving
to and fro for printing lines across a page,
and means for moving said rocking member
into the path of the rotating member when
the carrier reaches one limit of its to-and-fro
motion to arrest the rotating member and the
carrier at unison, substantially as described.

90. The combination of a shaft, a type-car-
rier movable along the same for letter-spac-
ing, lefter-spacing m echanism, a returning-
spring against the force of which said mech-
anism advances said carrier, two electromag-
nets in different circuits, a release mechanism
for freeing the type-carrier from the control

oi sald letter-spacing mechanism, a lever con-
nected to said release mechanism, movable

arms actuated by said magnets, and a catch
carried by one of said arms for coaction with

sald lever and held out of operative position .
by the other of said arms when the latter 1Isin
1t8 normal position, whereby the movement
of the catch-carrying arm first does not and .
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the movement of the other arm first does move
said eatch into position to operate said lever
and release mechanism, substantially as de-
seribed.

91. The combination of A shaft, a type-car-

rier movable along the same for letter-spac- |

ing, letter-spacing mechanism, a returning-
spring against the force of which said mech-
anism advances said ecarrier, two electromag-
nets in different ecircuits, a rock-shatt pro-
vided with releasing-arms for freeing the car-
rier from the control of said spacing mechan-
ism, a lever on said shatt, movable arms ac-
tuated by said magnets, and a catch carried
by one of said arms for coaction with said
lever and held out of operative position by
the other of said arms when the latter is in
its normal position, whereby the movement
of the catch-carrying arm first does not and
themovementof theotherarm first does move
said cateh into position to operate said lever
and release mechanisin, substantially as de-
scribed. S

92. The combination of a shatt, a type-car-
rier movable along the same for letter-spac-

ing, letter-spacing mechanism, a returning- |

spring against the force of which said mech-
anism advances said carrier, two electromag-
nets in different circuits, a release mechan-
ism for freeing the type-carrier from the con-
trol of said letter-spacing mechanism, a lever

connected to said release mechanism, mov- |

able arms actuated by said magnets, and a,
catch carried by one of said arms for coaction
with said lever and held out of operative po-
sition by the other of said arms when the lat-
ter is in its normal position, whereby the

movement of the catch-carrying arm fOrst |

does not and the movement of the other arm
irst does move said catch into position to op-
eratesaid lever and release mechanism, with
a vibratory platen, a printing-magnet for op-
erating said platen,a circuit-controller,means
actuated by said two magnets first named for
throwing said printing-magnet into circuit
to operate the platen, and means controlled
by said lever for preventing the operation ot
the platen at the time the carrier is released,
substantially as described.

93. The combination of a shaft, a type-car-
rier movable along the same for letter-spac-
ing, letter-spacing mechanism, a returning-
spring against the force of which said mech-
anism advances said carrier, two electromag-
nets in different circuits, a rock-shait pro-
vided with releasing-arms for freeing the car-
rier from the control of said spacing mechan-
ism, a lever on said shaft, movable arms ac-
tuated by said magnets, and a catch carried
by one of said arms for coaction with said le-
ver and held out of operative position by the
other of said arms when the latter is in its
normal position, whereby the movement of
the catch-carrying arm first does not and the
movement of the other arm first does move

-
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and release mechanism, with a vibratory
platen, a printing-magnet for operating said
platen, a circuit-controller, means actuated
by said two magnets first named for throw-
ing said printing-magnet into circuit to op-
erate the platen, and means controlled by
said lever for preventing the operation of the
platen at the time the carrier is released, sub-
stantially as described.

94. The combination of arotatory type-car-
rier, mechanism for advancing the same step
by step for letter-spacing, a returning-spring
against the force of which said carrier is
moved by said mechanism, two electromag-
nets in different circuits, a release mechan-
ism for freeing the type-carrier from the con-
trol of said letter-spacing mechaunism, a lever
connected with and operating said release
mechanism, a movable arm actuated by one
of said magnets, a cateh carried by said arm
and arranged to operate said lever, a spring-
arm operated by the other of sald magnets
and connected with said ecatch to hold the
same normally in an inoperative position, a
stop for said spring-arm, a platen, a print-
ing-electromagnet for actuating said print-
ing-magnet into circuit, and devices for re-
leasing said spring-arm from said stop, sald
devices being operated by said printing-mag-
net, substantially as deseribed.

95. The combination of a spring-driven ro-
tatory type-carrier moved step by step for
letter-spacing against the force of a return-
ing-spring, means for releasing said carrier
to be returned by said spring, a roll of paper,
means for keeping the paper from said roll
under tension, an escapement mechanism for
controlling the unwinding of the paper, a
platen, a printing - magnet and means for
causing relative motion of type-carrier and
platen for taking impressions, two electro-
magnets in different circuits, means operated
by the joint action of said two magnets for
throwing said printing-magnet into circuit to
cause the taking of impressions, and means
actuated by said two magnets when energized
in a given order for operating said release
and escapement mechanisms and preventing
relative impression - taking motion of said
platen and earrier, substantially as described.

' 96. The combination of a spring-driven ro-
tatory type-carrier moved step by step for
letter-spacing againgt the force of a return-
ing-spring, means for releasing said carrier
to be returned by said spring, a roll of paper,
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means for keeping the paper from said roll

under tension, an escapement mechanism for
controlling the unwinding of the paper, a
platen, a printing -magnet and means for
causing relative motion of type-carrier and
platen for taking impressions, two electro-
magnets in different circuits, means operated
by the joint action of said two magnets for
throwing said printing-magnet into circuit to
cause the taking of impressions, and means

said catch into position to operate said lever | actuated by said two magnets when energized
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in a given order for operating said release

and escapement mechanisms and breventing
relative impression - taking motion of said

‘blaten and carrier, with spring-winding means

actuated by said two magnets, substantially

J7. The combination of a shaft, a rotatory
type-wheel movable endwise of the shaft, a
second journaled shaft parallel with the first.-
named shaft, a carrier movable along but not
rotatable independently of said second-named
shaft, an ink-roller borne by said carrier, and
means for locking the second-named shaft
anda said carrier in any position to which they
may be turned, whereby the pressure of the
inker on the type-wheel may be varied, sub-
stantially as deseribed. ' 7

98. The combination of a shaft, a rotatory
type-wheel movable along said shaft, asecond
journaled shaft parailel with the first, an L.-
shaped carrier connected at its an gle with the
second shaft and embracing the hub of the
type-wheel at its ends to move the same alon g
the first-named shaft said ecarrier not being
rotatable independently of said second shaft,
an ink-roller borne by said carrier, and means
for locking said second shaft and said carrier

1n any position to which they may be turned,
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~arelna given letter-space position, said roller
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substantially as deseribed.

99. The combination of a shaft, a rotatory
type-wheel movable along the same, a second
journaled shaft parallel with the first, a car-
rier movable along the second shaft, an ink-

roller borne by said carrier, a pair of arms.

forming part of said ecarrier provided with
forked ends which bear against the ends of
the type-wheel hub
sald carrier transverse to the first shaft, and
means for locking said second shaft and car-
rier in any position to which they may be
turned, substantially as described.

100. The combination of a Journaled shaft,
a type-wheel movable also and rotating with
sald shaft, a second shaft Journaled parallel
with the first shaft, means for locking the sec-
ond shaft against turning, a carrier movable
along said second shaft and moving the type-
wheel along the first shaft, an ink-roller jour-
naled on said carrier, and means for moving
sald carrier along its shaft step by step, sub-
stantially as described.

101. The combination of g type - wheol,
means for rotating the same, means for mov-.

ing the type-wheel step by step for letter-

spacing, an ink-roller moving with said wheel,
and a stationary ink-feeder with which said
roller coacts when the type-wheel and roller

and feeder being separated in all other letter-
space positions of the type-wheel and ink-
roller, substantially as described.

102. The combination of a type - wheel,
means for rotating the same, means for mov-
ing the type-wheel for letter-spacing in a step-
by-step manner, an ink-rollep moving with
sald wheel during letter-spacing, and means

and limit the motion of

I for supp! ying ink to said roller while the type-

wheel and roller are in a given letter-space
position, said voller and feeder being sepa-
rated in all other letter-space positions of the
type-wheel and ink-roller, substantially as
deseribed. | - |

103. The combination of 1 type - wheel,
means for rotating the same, means for mov-
ing the type-wheel for letter-spacing, an ink-
roller moving with the type-wheel, a station-
ary Ink-reservoir, and a flexible capillary
feed device coacting with the Ink-roller in &
particular lefter-space position of the type-
whesl to supply ink thereto from said reser-
voir, substantially as deseribed.

104. In a page-printing telegraph-receiver,
the combination of a rotatory type-carrier,
means operated electromagnetically by one
circuit for moving said earrier step by step
forletter-spacing,and an electrom agnetically-
operated printing mechanism deriving its en-
ergy from another or independent eireuit,
whereby the carrier may be moved for spac-
Ing in any position thereof relative to its axis
by the use of the first-named cire it, substan-
trally as deseribed. -

105. The combination of g rotatory type-
carrier, driving mechanism for rotating it, es-
capement mechanism for arresting said car-
rier, letter-space feed mechanism for moving
said carrier step by step, polarized electro-
magnels and armature for actuatin o said es-
capement mechanism, said magnets being in
one circuit,-and an electromagnet in a second
independent circuit for operating said letter-
space feed mechanism, substantially as de-
scribed.

- 106. The combination of a rotatory type-
carrier, driving mechanism for rotatin g 1%, es-
capement mechanism for arresting said car-
rier, letter-space feed mechanism for moving
sald carrier step by step, polarized electro-
magnets and armature for actuating said es-
capement mechanism, said magnets being in
one cireuit, and an electromagnet in a second
independent cireuit, for operating said letter-
space feed mechanism, with a printing-mag-
net, a platen, an electromagnet in the first-

named cireuit, and connections operated only
by the joint action of the last-named magnet
and thesaid magnet in said second circuit for

throwing the g
substantially as deseribed.

107. The combination of a round pin or
stud, with a spring coiled thereon and held by
friction and having projecting ends or arms,

printing - magnet into circuit,

whereby the relative positions of the said

So
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ends aud pin or stud may be varied by press- -

Ing on one or the other of said ends to open
the coils of the spring and so reduce the fric-
tion, substantially as deseribed. |

108. Tho ecombination of a round pin or.

stud, aspringcoiled thereon and held in place:

by friction and having projecting ends or
arms, whereby the relative positions of the
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pressing on one or the other of said ends to | New York and State of New York, this 12th
open the coils of thespring and so reduce the | day of April, A. D. 1900.
friction, an electromagnet, an armature-lever
therefor, and a spring connecting said lever
5 and one of said projecting ends or arms, sub- Witnesses: |
stantially as described. | - FRANK RYALL,
Siened at New York city, in the county of | R. W. BARKLEY.

JOHN BURRY.
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