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To all whom it maz Y CONCETTY:

Be it known that I, CHARLES S. ELLIS, of |
Chicago, in the county of Cook and SLLLte of
| Illmm.s ha,ve invented certain new and useful

Impl’*ovemems in Type- Writing Machines;
and I do hereby declare that the followmw is a

full, clear, and exact description thereof ref-
erence bemﬂ' had to the accompanying dra;w-

ings, and to the letters of reference marked

thereon, which form a part Of thls speclﬁea-_

tion.

mnwle letters or groups of letters.

| The object of the invention is to slmphfy
~and improve the construction of the devices

by which feed motion is given to the paper-

carriage; and it consists in the matters here-

inafter claimed and illustrated in one pr a.c-
tical form by the accompanying drawings.

- Inthe machine herein shown as an embodl—_
ment of my invention. feed motion is given
‘to the paper-carriage through the medium of | 1
& SCrew or spir Llly thveaded shaft, which is
given rotative movement to &ccomphsh the
leed or travel of the papei-carriage and the

~ extent of rotation of which is eontl*olled by

the key-levers, this screw being
- similar to that shown and descmbed in a prior

490,885, filed by me November 9, 1893.

generally

application for Letters Patent, Serial No.

. feeutures of construction eonsmtumn othe pres-

“ent invention may, however, be applled in

a construction embodying a rotating shaft

40

. "Scj

which engages  the carriage otherwztse than

by a SGI‘GW-thl‘ ad, the screw-thr aded shaft
being 1llustrated herein merely as one con-
8 vement way of establishing .connection be-

fween the feedmontmllmw dewetﬁ% and the

carriage. - | -
In the acecom panyuw drawings, Flu ure 11is
‘a viewin rear elevation of a ty[Je Wlltmﬂ ma-
“¢hine embodying my invention..
view in side elevation of the same.

Fig. ] Is a
]i 10
a plan view of the same.:

~tlon of the rear portion of the machine, taken

taken on line 5 5 of Fig. 1
view, on an enlarged scale of tho parts more
'1mmedla,tely eoneemed in (3011‘r1‘0111n athefeed
| of the paper- cmrlwe
tion taken on line 7

detail plan section taken on lme 88 of I Iig. 5.

- Figs. 9, 10, and 11 are views in side elevatmu
of the ‘three cams constituting part of the.

"This invention 1‘elates to type ertmﬂ ma-.
chines of that elass in which the paper-car--
riage, as it is advanced step by step to bring
- the paper into position for successive fwmon-
of the types thereon, is moved through vary-
ing distances to permlt the use of Wpes hav-
ing varying widths of faces, whether bem‘mﬂ.

The'

3 is
Fig.4is a pla,n sec-

on line eL 4 of Fig. 2. FKig. 5 is a detml &6(3131011

Kig. G is a detail

FKig. 7

7 of I‘lu 6. I‘lﬂ' S is a,

feed devices. Fig. 12 1llustrates a modified
construetion in the devices, 13]11‘0110'11 the me-

The 1111p1"ovements constituting my inven-

tlon are herein shown as applied to a machine

of the e&lhﬂ"raph type; but they may Dhe em-
bodied in any form of machine.
As shown in the said drawings, A I8 Lh(,

‘main frame of the machine; B, the paper-
carriage thereof; b, the 1mp10%81011 roller
_mounted uapon ‘Lhe paper-carriage, and € C

some of the key -levers, which are mounted
in the fmme A in the usual or any approved
manner.

The type b(:ws and their vonneetlons are

omitted from the drawings as having no direct
eonneetlon with the present 111ve11t10n 1. be-
ing understood that the types earried by the

:seveml bars may be of any desired width
‘and may embrace any desired number of let-

ters, since the invention contemplcttes amove-

ment of the paper-carriage by either key-lever
a distance corresponding with the mdth of

the type actuated by that lever.

D indicates a screw-shaft having a thr adl

~of high piteh, which in the 1118tallee 11lus-
_’El“ﬂ,ted 1s- employed as a. medium LhmuﬂL
‘which the movement of the paper-carrviage is

controlled, said carriage being aetnated by

the usual spring or its eqmv&lent

D’ indicates the carri iage-actuating spring

_Wluch surrounds and acts upon a 1101'1501;1’&11 |
rock-shaft D? extending from front to rear

beneath the maehme frame and provided with

an upwar dly—eﬁztenchn ‘arm d, connected with
the paper-carriage by means 'of a link d'.

/18 a deta,ll SeC-

60

dinm of which motion is tmnsmltLed from the
JKkey-levers to the said cams.

e

75.

80

90

7S

Thescrew- sh&ft Disin the instance shown

mounted to rotate upon center pins d®

serew-threaded through brackets a «, which
‘rise from the top plate of the main fmme A.
As a means of engaging ‘the paper-carriage

100




10

30

40

45

55

6o

5 559,326

with the screw-shaft D said carriage is pro-
vided with a toothed projection D?, the teeth
of which are inclined to fit th(} SCY ew—thl eads
of the shaft, so that they in efiect constitute
part of a nut. The pitch of the threads on
the screw-shaft is such that said shaft may
be easily turned by pressure of the toothed
projection thereon in the endwise movement
of the paper-carriage, the serew-shaft which
I have successfully used in practice being
three-eighths of an inch in diameter and hav-
ing ten threads with one-inch pitch.

The rotation of the screw-shaft D under
the action of the carriage-spring D’ is con-
trolled and the carriage thereby arrested after
movementsthrough varying desired distances
upon the retraction of the several key-levers
through the medium of the following devices.

E indicates a ratchet which 1s rigidly se-
cured to the serew-shaft D and which has 1ts
teeth so directed that those at its top present
thelr a,brupt faces toward the rear of the ma-
chine, I'1g. 2.

K is a second ratchet mounted to turn on
the serew-shaft and arranged adjacent to the

ratchet E, the teeth of the ratchet K being
directed in the same way as those of the
ratchet E. The ratchets E and K’ are sepa-
rated from each other by a short space or in-
terval, the ratchet X' in the particular con-
struction described being provided with a
central hub or sleeve ¢ on its side nearest the
ratchet K, which hub affords a more extended
bearing of the said ratchet on the shaft and
at the same time ]{eeps the ratchets at a de-
sired distance apart.

Between the ratehets Eand E is located a
spring T so applied that its resilient action
tends to turn the ratchet K’ in the same di-
rection that the shatt revolves in the advance
movement of the paper-carriage, said spring
being shown as a coiled spring placed about
the hub e and attached to the adjacent faces
of the ratchets, though it may obviously be
of other form and otherwise applied, as found
desirable in practice. T'he rotative move-
ment of the ratchet E' on the shaft under the
action of the spring I is limited by means of
suitable stops; herein shown as having the
form of stop-pins e° ¢ extending from adja-
cent faces of theratchets Kand K and adapted
to engage each other when the ratchet E' is
restrained from forward rotation and the
shaft D 1s turned forward by movement of
the carriage. On the said shaft D, adjacent
to the ratchet T I, is a sleeve or collar G, which
is held from rotation on the shaft by the spline
d’ or otherwise, but is free to slide endwise
thereon. In the particular instance shown
the inner end of the spline d' reaches to the
face of the ratchet E' and formsthe shoulder
by which the said ratchet is held from end-
wise movement on the shaft. . Said sleeve G
is provided at its end adjacent to the ratchet
K’ with a concentric parti-cylindric ﬂmwe
G/, adapted to enter a parti-circular slot ¢/,
formed in the ratchet K’ oppositesaid ﬂanﬂ'e.

The flange G’ is provided on its outer edge
with a series-of steps or ofisels g ¢, corre-
sponding in number with the number of units
of movement of the screw contained in the
possible total movement thereof and sepa-
rated from each other by an angular distance
corresponding with the &1’]011131‘ distance be-
tween the teeth of the ratchets B B'. The
several steps or shoulders g g constitute stops,
either of whichmay be made to limit the for-
ward rotary movement of the ratchet E' un-
der the action of the spring I by contact of
the end of the slot e’ in said ratchet with one
or another of said shoulders, according to the
distance to which the shouldered flange has
been thrust into the slot of the ratchet by
movement of the sleeve G endwise on the
shaft. Said sleeve G is given variable end-
wise movement on the shaft for the purpose
of bringing a desired stop into action through
the medium of devices actuated by the sev-
oral key-levers, as hereinafter described.

H is anarm arranged to oscillate on a pivot
v in a plane par allel with the axis of rotation
of the shaft D and carrying at 1ts free end a
pawl II') which is adapted to engage one or
the other of the two ratchets E B’ at OPPO-
site 1imits of the vibratory movement of the
arm 1. Attached tothe arm I isa lever II*
to which is pivoted a rod I, upon which the
key-levers, through familiar or suitable
means, severally puil downward when struck.
A coiled expansion-springI', attached to the
end of the lever II° and to a part of the ma-
chine-frame, tends to hold the rod I normally
elevated and the pawl II' in engagement with
the loose ratchet LY.

In Fig. 1 of thedrawingsthe partsareshown
in their normal positions with the pawl 1I’
engaged with the ratchet X', while 1n the de-
tail view in Fig. 6 the parts are shown in the
positions which will be occupied by them when
one of the key-levers is depressed, the rod 1
being shown as drawn down and the pawl 11
eng EL”Gd with the fixed ratchet K. The pawl
L is pivoted to the vibrating arm Il and 1s
provided with a rigid arm /', adapted for con-
tact with the arm H in such manner that the
pawl will be held from backward movement
when in contact with the abrupt face of one
of the ratchet-teeth, so as to positively hold
the ratchet with which it is engaged from for-
ward rotation or from turning in the direc-
tion in which the screw-shaft is turned by

the carriage-actuating spring, but so as toper-

mit said pawl to yleld and allow the ratchet
engaged by it to turn freely backward, and
thereby permit backward turning of the said
screw-shaft. Thesaid pawl H' may be yield-
ingly held in working position either by a
spring or weight, the arm /" in the particular
construction shown being made sufficiently
heavy to retain the pawl in such working po-
sition.

The construction of the ratchets E and E
and the pawl H', as described, enables the
paper-carriage to be moved backwardly to1ts
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- starting-point by the hand of the operator,
either when the end of a line is reached or:
at any other time, the screw-shaft merely
turning . backwm d as the carriage is moved.
W 1’51101113 a
feeding devices.
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Tecting in any way the actmn of the

~ever, the pitch of the screw-thread employed

10

 the ratchets E E' are of equal size, and the
~ stops or pins ¢* €%, as well as the shoulderb g
g of the stop-ﬂanﬂe G', bear such angular re-

'~ Lateral movement of the pawl II" fmm en-
nent

30

~ pression of a key-lever, and the reéngage:
- of the pawl with the 1&tchet E'

35

will be such that the shaft may be easily
~ turned bylongitudinal pr essure of the toothed
~ projection D’ of the carriage upon the screw-

threads enﬂaﬁed theleW1th

The engaging end of the ljmvl I is w1del'
than the space between the ratchets E E'. so

“as to continue In engagement with one untll
it is engaged with the 0the1, and the teeth of

lation to the ratchet- teeth that when 13]16 shaft
and ratchets are at rest the teeth of the
ratchets will be opposite each other, so that

‘the pawl II' may be swung laterally fl Ol en-
~gagement with a tooth of one ratchet into en-
- gag ement with the oppoqlte tooth of ﬂle other

ratchet.

gagement with the ratchet E' to engage
with the ratchet E takes place at each de-
ment
takes place
upon the ascent of the key-lever, and the con-

" nections for throwing the pawl are such and

so arranged that the operation of each key
moves the vibrating pawl H’ to the same ex-

~tent. Themechanism hereinshown for trans-

40

s

.-_50

. mitting motion from the several key-levers to-
the 10d I consists of a horizontal har I?, located

beneath the rear ends of all of the key—levem

~and connected by 11ﬂ*1(1 arms 1 ¢ with a trans-

verse rock-shaft 7, wlnch is pivotally sup-
ported by means of bem ing-ping+*¢*on the ma- |
¢chine-frame.
rod I'throughthe medium of a leverI® pivoted |
on the machine-frame so as to swing in a ver-
tical plane, and to the free end of whm]l Lhe |
‘bar I? is connected by a rod 2%, '

The bar I?is connected with the

- It will be seen from the Constluetlon de-

'Seubed that the shaft D will be held from

~ating spring D’ by engagement of the pawl H' |
SR Wlth elthel the ﬁxed mteheb It or the. loose

turning under the action of the carriage-actu-

~ ratchet E’, and that when the pawl is engaged

55 Y

with the 10080

~shaft will be prevented by contact of the %101)..
- pins e® ¢’ with each other. a

6o

- Itisalsoobviousthat when the p&wl ' is en-

" caged with the fixed ratchet E, as seen in Fig.

5, the loose ratchet will be free to turn 1111(161

| th(., action of the spring T so far as will be
permitted by that one of the shoulders ¢ g of

- the stop-flange &', which may be at tlm time
: 111 position f01 S0 lmntmﬂ' its rotation.

1t will be further obwou:i-, that when thc

pawl is engaged with the loose ratchet 1 as

seen in Fig. 1,7and the stop-pins on the two

In the use of a screw-shaft
- asameans of eonneetmw the feed-contr olling
~devices with a carriage such as is shown, how-:

ratchet such turning of the | one of the shoulders of the stop G
ward movement of the carriage and the at-
tendant rotary movement ot the shaft of

course take place immediately after and in

| Lfnoh ti;

pawl is then swung laterally into engagement
with the fixed r&tehet the loose 1&tc]ilet will

be turned or moved forward by the action of
‘the spring F until arrested b‘y contact with

_ a,tchets are in cont%t with each other if the -

one of Lhe shoulders g g, as in Fig. 6, and

that the extent of angular movement of the

loose ratchet under sueh action of the spring

75

will depend upon which one of the shoulders

g ¢ is at the time in position for contact with

said loose ratchet. Tur thermore, said shoul-

ders being separated from each other by an-

oular d1qtances each equal to the length of

one of the 1atchet teeth, measured in deﬂ'l ees,

80 |

it follows that the loose 1atehet will be tm ned |

to an angular distance of one, two, three, or

more teeth, according to the angular distance
from the rear end Of the slot in the loose

85“._

ratchet to the shoulder which is at the time -

in position for Contaet Wlth said rear end of

the slof.

It will be fur thel undel Stood th&t the Shoul—- I

ders ¢ g of the stop bear a fixed angular rela-
tion to the stop-pin e?on the fixed ratchet in-

go

asmuch as the sleeve G is held from turning

to bring a certain one of the ghoulders g into

| position to arrest the loose ratchet and-the
pawl II' is then shifted from the loose to the
fixed ratchet the loose ratchet (which has.

theretofore been held from turning with its

stop-pin €® in contact with the st()p pin ¢*of
‘the fixed ratchet) will be allowed to turn so

as to carry its said stop-pin a distance away
from the stop-pin on the fixed ratchet an an-

oular distance of one, two, thlee Or more

teeth according to the antmlar dlstance of
the shoulder ¢ g whlch is then in position to
arrestthe loose ratchet from the starting-point

the position at Whmh it stands when leleased
It follows from the above that when the

pawl H'is vibrated or shifted alternately fl o1

one ratchet to the other by successive opera-

on the Shaft S0 thaAz when the sleeve is sl11fted |

95 -

Ico

105

‘of the loose ratchet, such star ng-pomt being

110

tions of the key-levers the screw-shaft-will

be caused to.revolve intermittingly or by a

step- by—step movement by force of the car-
riage-spring D’ acting through the carriage,
and that the extent of cach movement of the

‘shaft and of the accompanying movement of

the paper-carriage will be determined by the
extent to Whleh the loose ratchet has pre-

viously been allowed toturn on theshaft un-

der the action of the spring I befme striking

consequence of the retraction of the pawl H’
from engagement with the fixed ratchet, or,

in 013]161 words, upon the release of the key

lever, which is bemﬂ operated from pressure.

ne the ShELfL is thus turned ‘by the
carriage-actuating spring D’ the spring

115

I2C

" The f01- |

125

F,

which turns the 10086 ratchet, mustof course -
‘be put under its maximum tensmﬂ to which
end it'must be of only Such str enfrth that 16
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may be readily overcome by the carriage-
spring D', while at the same time it must be
strong enounh to promptly turn the loose

ratchet Lhrouﬂh the greatest distance the lat-
ter may ever De 1*equir-ed to be moved.

Next describing the devices shown for
transmitting 1110131011 from the key-levers to
the Stop-sleeve (= on the shatft D, J is a lever
mounted on a horizontal pivot 7, which is se-
cured in the machine-frame below the said
sleeve, said lever being forked at its upper
end and provided with imwardly-extending
pins 7' 7', Ifig. 7, which engage an annular
grooveq' inthe said stop-sleeve G, these parts
bemﬂ‘ so constructed 1n the usual manner that
movement of the lever will shift the stop-
sleeve endwise on the shaft, while at the same
time the sleeve will be free to revolve with
the shaft. Mounted on the lower end of said
lever J iy an antifriction-roller J', which is
adapted to be acted upon by either of a series
of rotative or otherwise movable differen-
tiated cams K IK' K? placed side by side,
through the medium of one or another of
which cams motion is transmitted from a key-
lever to the lever J and sliding stop-sleeve G.

The cams K K' I{? as here shown, are three
in number, (according to the number of stop-
shoulders ¢ on the flange G',) and they are
mounted on a common pPivot- stud k, which is
attached to a bracket &’ on one of the side
standards of the machine-frame. Ior giving
motion tothe said cams K I’ K*a correspond-
ing number of transverse bars L. I/ L* are ar-
ranged beneath the key-levers in a position
at right angles thereto, said bars being verti-
cally movable and being severally connected
with the said cams by suitable intermediate
connections so arranged that when either of
said bars is depressed the cam connected
therewith will be moved orturned. Each of
the said bars L I/ I.° is actuated by a limited
number only of the key-levers, and for such
actuation of the bars the key-levers are pro-
vided with depending projections b 0’ b, ar-
ranged to act on the bars L L' L2, respectively,
the pro,]ectlons b being only on those key-le-
vers which are to actuate the bar I, and the
projections O’ and 0° on those respectively
which actuate the bars L' and 1.°.

As a convenient means of communicating
motion from the bars I 1) 1.? to the cams re-
ferred to the parts concerned, as herein
shown, are made as follows: Said bars I. I.
[# are supported bymeansof arms {/, ' I, I* (7,
projecting from rock-shafts M M’ M?*, mounted
in the lower part of themachine-frame. Atthe
side of the machine-frame, beneath the cams
K K' IX? and in aposition atright angles to the
rock-shafts M M’ M3, are other rock-shafts N
N’ N-, which receive motion from the said
rock-shafts M M’ M? by suitable means and
transmit motmn to the cams by means of
crank-arms nn' 7°, which are rigidly attached
to the rear ends of said 1‘001{-81'1&'[’138 and are
connected with the said cams by rods n° n'nd,
which are severally pivoted to the said arms

559,326

and to the cams in the manner illustrated.
The said rock-shatts are shown as provided
with springs O O’ 0?2, which are connected

with the frame and with the rock-shafts in
such manner as to turn the same 1n a diree-
tion to lift the rods n°® n* n’, and operative
connection between the rock-shafts M M’ M-?
and N N’ N- is obtained by means of crank-
arms m m’ m* on the said rock-shafts M M
M*, which extend across and act upon the
free endsof similar rock-shafts n® n’ »n° of the
rock-shafts N N’ N* the said arms n’ n' n®
acting upwardly against the arms m m' m?
under the tension of the springs O O O3 so
as to hold said arms m m' m* elevated and
the bars L 1. I*° also elevated and in position
adjacent to orin contact with the projections
b b b% of the key-levers. The several rock-
shafts and the cams K X' X° are thus held
normally in one position and turned in one
direction by the springs O O° 07, and move-
ment. of said parts in the opposite direction
is produced by pressure of the key-levers act-
ing against the bars L L' I.* in opposition to
_md Spr*mg_s.

The devices above deseribed obviously af-
ford merely one convenient means ot trans-
mitting motion from the vertically-movable
bars L 1. .2 , which are directly acted upon by
the keys to the several cams, and other forms
of mechanical connection may be employed
for this purpose, as found convenient or de-

irable. Ihave shown, forinstance,in Fig.12
another means of tmnsml_tmnn motion from

the rock-shafts M M’ M= to the rock-shafts N

N’ N=? the same consisting of beveled gears
M2 on the rock-shafts M M M?Z, engag ed with
similar beveled gears N°on the rock-shafts N
N'N2  Stll others may be employed, if pre-
ferred.

The cams I ' K* are provided with dis-
similar cam -surfaces so shaped or propor-
tioned that each cam will move or shiit the
sleeve G into a different position on the shaft
and thereby bring one or another of the sev-
eral stop-shoulders g ¢ into position for en-
cagement with the loose ratchet K. The
cams illustrated are of the kind having pe-
ripheral cam-surfaces, and the roller J'is held
in contact with the cams by means of a spring
J*, connected with the machine-{frame and
with the lever J in such manner as to throw
the said roller toward the cams, the spring
thus arranged serving to move the sleeve &
in one direction, while each of the cams may
move the sleevein the opposite direction and
serves to determine 1ts position when so
moved.

The cams K I' K* may be so arranged as to
move the sleeve G either toward or from the
loose ratchet when a key-lever is depressed,
and in any case the sleeve may oceupy, when
unmoved by either cam, a position affording
the extent of feed motion required for a type
ortypes of acertain width. Iforinstance, the

sleeve G may stand normally in position for
contact of the loose ratchet with the first stop-
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‘shoulder, so as to a

moved.
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movement in the sleeve G when neither cam
ismoved, and the three cams may be arranged

to throw the sleeve at such unequal distcm(,es

from the loose ratchet that the same. will
strike either the second, third, or fourth stop-

shoulder, &ccordmﬂ* to the ewztent of motion

plodueed by that one of the c
In order, however,

cams which is

- of movement, the sleeve in the machine

“herein shown is arranged to stand normally
1n position for contact of the loose ratchet

"._15

with the second stop-shoulder, and one cam is

arranged to advance the sleeve toward the

atehet so that the latter shall strike the first

- _fstop-shoulder (or that nearest the sleeve G,)

20

while the two other ¢
retract the sleeve from the loose ratchet, so
that said ratchet will be arrested by elther-

~the third or fourth stop-shoulder as desired.
In this way the feed devices are. opemted
with a minimum extent of movement in the

sleeve, the second stop-shoulder being the one

'whmh affords an extent of feed common to

~ the greatest number of characters or types,
 the hrst and third giving the extent of feed

30

35

required by a less number of types; while the |
fourth shoulder gives the greatest extént of
feed, and one Wthh 18 e&lled fm' by the 163513

lmmber of types.

- Iigs. 9, 10, and 11 11111&,‘01:11:6 the several:
Scams: Sepm*a,ted from each other and show?
- clearly the manner in which the lever J is
actuated to advance or retract the sleeve.

T'he cam K’ shown in Fig. 11is the one which

‘advances the sleeve, and this cam 1s SO ar- |
‘ranged that the roller J' rests on its concen-

Crie portlon most remote from its supporting-

40

45

- the cams in this instance being so arranged

stud when the cam stands in its normal po-

sition, so that when a key actuating the cam
18 depresc;ed the cam will be turned in a di-
-rection to carry the roller upon its surface
nearer the stud and thus give the desired ad--
‘Similarly the

vance movement to the 'sleeve

cams I and K*, Tigs. 9 and 10, show the roller

J' resting on the smaller part of the cams

when the same are in their normal positions,

that depressmn of the key- levers will carry

- the larger part of the cam beneath the roller

J and thus retract Lhe sleeve from the

" ratchet B

55
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As before st&ted 01115?' eeltmu of the ]::ey—

levers actuate each of the cams K K'K? and
it will of course be understood that all of the
levérs which control types requiring the same
extent of feed will actuate the same cam, 80

that the number of cams employed in &1137
case will be one less than the number of units

of feed movement provided for in the ma-

~ chine, no movement of the sleeve being re-
- quired for the types of one certain mdth, as

]'Gs

" hereinbefore eiplmned

- units of movement, and therefore
~three cams.

Themachineshown
in the accompanying drawings affords four

ord only one unit of

to enable the
parts to be opemted with a minimum extent

cams are construeted 130-

ratchet.
purpose, E Fig gs. 5 and 6, consists of a sliding

contains
It follows that in said machine

- the type-levers will comprise four groups, of
which one group g

gives no movement what-
ever to the feed- eontrolhng devices, another
group actuates the cam K' to move the car-
riage through a

to effect the movement of the carriage through
a distance equal to three units of movement
and the fourth group actuates the cam K2 so
as to permit a movement of the carriage

through a distance equal to four units of
| -movement this being the greatest movement
| eontemplated 1n the maﬂhme shown.

1t will
of course be understood that the number of

to provide for a greater number of type-

“groups and that the extent of feed may be in-

‘distance equal to one unit of
m ovement a third group actuates the cam I

80:.

steps or stop-shoulders g on the stop-flange
G" and the number of cams for actuating Lh(}
sleeve & will be increased when it is desu ed

creased to any extent within the limits deter-

which the stop-flange G’ may be conveniently
provided. It follows that the machine may
be provided with type-words of any width

desired, 1t being necessary merely to add a-

cam rmdl actlmtmn devwe for each a,dldmon&l

width of type. .

As the paper-carriage is in tlus 1118t£b]166
shown to be mounted it is capable of being

lifted and lowered as in other machines of
| the type illustrated, the arrangement of the
toothed projection D’ in connection with the
screw-shaft D permitting the projection to
remain in engagement with the screw when
“the carriage is swung upon its pwoml sup--'
port when being 11fted and lowered.

mined by the number of shoulders g g with

90
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It 1s sometlmes desired in theoperation of

the machine to release the. carriage from con-

trol of the automatic feed devmes, S0 as 1o

permit the same to be moved by hand toa de-

sired point—as, for instance, for inserting a
letter in place of one erased. |
this in the machine shown I have provided
means for throwing the pawl H' backwardly

To aecomphsh

and outof position Jfor engagement with either
The device herem shown for this

rod P, extendmﬂ from front to rear of the

frame zmd pl"OVldE‘d atitsrear end with a hori-
zontally-arranged transverse bar p, which ex-
tends between the arm A’ of
the vibrating arm H, which supports the same.
A spring p', applied between the rod P and
the arm, holds the same at the rearward limit
of its movement and maintains the transverse |
bar p in position to allow the normal vibra-
tory action of the pawl H'.
it is desired to release the pawl from the

sald pawl and

When, however,

105

110

I15
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ratchet, the rod P is drawn forward by the

_opemtor thereby swinging or tilting rear-
wardlythe pawl H', tht‘owmﬂ itout of eng

Ge_

ment with the mtehet SO that the screw- Sll"bft-
will be free to rot&te and the carriage may
be moved freely by hand to the desu*ed point.
I desire it to be understood that the form
of either of the above-described mechanisms
or devices may be varied and that either fea-
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ture of improvement set forth may be em-
ployed without the others, or that any one or
movre of them may be omitted or replaced with-
out avoidance of my invention.

One important advantage gained by the use
of that feature of my invention which em-
braces cams as a means for giving motion to
the sliding sleeve G is that by such cams the
sleeve 1s moved or shifted accurately to de-
sired positions withoutrequiring definite ex-
tent of movement in the key-levers or accu-

racy of adjustment in the parts by which mo-.

tion is transmitted from the key-levers to the
sald cams, 1t being obvious that, provided the
cams are turned a sufficient distance to carry
the roller which acts on the cam from one con-
centric part of the cam to the other, any va-
riation in the extent of movement of the cam
will have no effect, the roller merely rolling
on the inner or outer concentric surface and
thus holding the sleeve accurately in the de-
sired position for a considerable space at each
limit of the effective movement of the cam.
In a feed-controlling device embracing the
prmmples of construction above set f01th the
main elements by which the feed motion is
controlled are a ratchet which is movable with
the paper carriage, a second ratchet having
motion in the same direction as, but movable
relatively to, the first ratchet, a spring ap-
plied to move the second ratchet relatively to
the first ratchet, a vibrating or oscillating dog
adapted to engage with said ratchets in al-
ternation, and a stepped or shouldered plate
which is movable in such manner relatively
to the movable ratchet that the latter may
engage either one of the steps or shoulders of
sald plate, according to the position of the lat-
ter, said plate being actuated by the key-le-
vers and connected with the same by devices
whereby different key-levers will move the
plate varying distances. It is not, however,
essential to the operation of a device embrac-
ing these features that the ratchets and stop-
pla,te should be mounted on ashaftand should
revolve in the operation of the machine, it
being obvious that the same general construc-
tion and mode of operation will be present in
a structure 1n which the ratchets are not of
circular form and the stop-plate is of other
than parti-cylindric form. Thearrangement
of the parts or elements named in the man-
ner shown 18 greatly to be preferred, how-
ever, for the reason that by mounting the
atchets on a rotating shaft which is ﬂem’*ed
to the carriage the teeth of the 1*&tchet may
be made of much larger size than would oth-
erwise be possible. The ecmployment of small
or closely-spaced ratchet-teeth would have
the obvious disadvantages of requiring a de-
gree of exactness in the form and proportwm
of the teeth and accuracy of adjustment and
delicacy of movement in the oscillating dog
and other parts practically incapable of be—
ing obtained or maintained in a machine of
thls character, which must be made substan-
tial In all its parts to withstand the severe

and sometimes rough usage to which such
machines aresubjected. Intheseformsof the
controlling device in which the ratchets are
mounted on a shaft which 1s turned with or
by the carriage the ratchet-teeth may be made
of any size desired, depending on the man-
ner in which the shaft is geared to the car-
riage and the diameter of the ratchets, it be-
ing obvious that in the construction shown in
the accompanying drawings the peripheries
of the ratchets K and E' move through a much
oreater distance than does the carriage at each
forward movement of the carriage.

It follows from the above that while a con-
struction 1n which the ratchets are otherwise
than circularin form will be practicable and
useful in some cases where the units of move-
ment are relatively large and the variations
in feed provided for are few, yet for practical
use in those machines to which the mvention
18 more especially designed the construction
set forth, in which the ratchets are circular
and have rotative motion, has great value and
the same in 1tself therefore embodies an 1m-
portant improvement in the art.

It will be noted that the part herein termed
‘““the pawl II'” does not in the usual opera-
tion of the feeding devices perform the fune-
tions of a pawl, as that term i1s commonly
used and understood, but that in connection
with the arm II, of which 1t, in faect, forms a
part, said pawl I1" acts as a dog or detent to
control the advance movements of the ratch-
ets, it being obvious that the said pawl acts
in the manner of a pawl by swinging or mov-

ing on the pivot connecting it with the arm

at times only when the ratchets are turned
backwardly in the backward movement of
the paper-carriage, and that in case devices
are provided of a kind to enable the carriage
to be moved backward to its starting-point
without the turning of the screw-shaft, as
illustrated in said prior application herein-
before referred to, the said pawl II' need not;
be pivoted to the arm IT and will merely form
the extremity of the arm. In view of these
facts I do not desire to be limited to the use
of a pawl as a means through which the move-
ment of the ratchets 1s controlled except in
those clauses of the claim in which the pawl
1s specifically set forth as an operative ele-
ment.

I claim as my invention—

1. As a means of controlling the feed mo-

tion of a type-writing machine, operative con-,

nections between the type-levers and the pa-
per-carriage embracing a movable part hav-
ing steps or graduated stop-shoulders either
of which may be brought into position to de-
termine the extent of forward movement of
the carriage, and a cam or cams each provided
with two concentric portions of different radii
and each actuated by one or more of the keys
for giving motion to satd movable part, sub-
stantially as described.

2. As a means of controlling the feed mo-
tion of a type-writing machine, a ratchet mov-
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able with the paper -carriage, a seeond ratehet
movable relatively to the first ratchet, aspring
adapted to advance the second 1*atel1et relas

~ tivelyto the first ratchet, a detent mechanism

10O

actuated by the key-—levers and adapted for

alternate engagement with said ratchets, a

movable part having steps or graduated stop-
shoulders adapted 10 limit Lhe relative move-
ment of the two ratehets, one or more cams
each provided with two concentric portions
of different radii and through the medium of

which motion is transmitted to said movable

- part, and operative connections between one

20

or more of the keys and said cams, by which

‘the latter are aetumted, subsi&ntmlly as de- |

SCl 1bed

As a means of contl 01111:10 Lhe feed mo—-f

t10n of a type-writing nmehme, a revolving

shaft connected Wlt-h the paper-carriage, a
‘ratchet affixed to the shaft, a second ratchet
‘mounted to turn loosely on the shaft, a spring

~applied to turn the loose ratchet on the shaft,

‘a detent mechanism actuated by thekeys and
~adapted to engage either of

said
stop-segment ada,pied to turn with the shaft
but 1110xfa,ble endwise thereon and provided
with a plurality of fixed steps or shoulders for

limiting the rotation on the shaft of the loose

~ ratchet a

”5'_0.

A '-'.--1*atchet and operative connections between:
30

the keys and the said stop-segment for giving

different degrees of endwise movemem to the_

same, Substantmﬂy as described. -
4. As a means of controlling the feed mo-
tion of a type-writing maehme, a revolving

shaft connected with the ‘paper-carriage, a
fixed to the. shaft, a second ratchet:
~ mounted to turn loosely on the S‘h&ft, aspring
~applied to turn the loose ratchet on the shaft,

a detent mechanism actuated by the keys and-

adapted to engage said ratchets in alterna-

tion, a stepped or shouldered stop-segment
-whi¢h is held from turning with the shaft but
novable endwise ’rhereon cams applied to

give endwise movement to smd stop-segment,

and connections between the keys and said
cams for actuating Lhe lattev Sub%tantmlly as:
described.

5. As a means of eontrolhnn the feed M O-

‘tion of a type-writing machine, a ratchet mov-

able with the paper-carriage, a 'second ratchet,

movablerelatively tothe first ratchet,aspring

adapted to advance the second 1‘&13(311613 rela-

~ tively to the first one, a detent mechanism

55
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‘adapted to engage either ratchet, a movable

part having 5tep_s or graduated &tOp-ShOHl-
ders, cams applied to actuate said movable

,pmrt and each provided with two concentric
~ portions of different radii, and means for ac-
~tuating said cams, comprising

ars extending

_tmnsversely of the key-levers, and each of
which is acted on by said key-levers, and op-

erative connections between said barsand the

cams for giving movement t0 ’rhe 1:;1,tte]*-' sub-

stmltmlly as desombed
6. As a means of controllmﬁ the feed mo-

tion of a type -writing ma,ehlne aratchet mov-

- able with the paper- carriage, a seoond l'atchet

nate engagement with said ratchets, a
able part having stepped or graduated stop-

atchets, a | shoulders, said movable part being adapted.

tent meehamsm adapted to en n'a,ﬂ‘e either
ratchet, amovable part having steps or gradu-
ated Stop-shoulders & cam Or cams apphed to
actuate said movable part and each provided

with concentric portions of differentradii, and
means for actuating each of said cams com-
prising a bar extending transversely of the
key lever s,arock-shaft arranﬂ'ed transversely

of said bar and having opemtwe connection
with the same, said rock-shaft being provided
with a crank-arm, and a eonnectmmrod unit-
ing said erank-arm with the Sa,ld cam, sub-

stantmlly as described.

75

8o

As a means of controlling the feed mo-

t1011 of a type-writing machlne, a ratchet mov-

able with the paper-cmriage, a second ratchet

movablerelatively tothefirstratehet, aspring
applied to advance said second mtchet rela-
tively to the first one, a detent mechanism
actuated by the keys and adapted for alter-
NOV-

9

to rest 1101']:11%113 at an intermediate point in

its path of movement in position for engage-
ment of one of itsintermediate steps or shoul— |
ders with the second ratchet, and connections

between the keys and said movable part,
adapted to shift the same in either direction
from the said intermediate point in its path

| of movement, substantially as described.
‘8. As a me%ns of controlling the feed mo-
tion of a type-writing machme, a revolvmg,

shaft connected with the paper-carriage, a

ratchet affixed to the shaft, a second mtchet
mounted to turn loosely on the shaft, a spring
applied to turn the loose ratchet on thne shaft,
a detent mechanism actuated by the keys and
adapted to engage said ratchets in alterna-

95
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I_os’ .

tion, a btepped or shouldered stop-segment

mounted on the shaft and adapted to turn

with but movable endwise thereon, said stop-
segment being adapted to rest normally in

I11O:

position for engagement of one of its inter-

mediate steps or shoulders with the loose
ratchet, cams applied to give endwise move-

ment of the stop-seg ment in either direction
from its normal position, and connections be-

tween the keys and said cams for actuating

the latter, substantially as desecribed. |
- 9. As a means of controlling the feed mMo-

tion of a type-writing nmchme, a revolving

shaft connected_m.th the paper-carriage, a-'

ratchet affixed to the shaft, a second ratchet

mounted to turn loosely on the shaft, a spring

applied to turn the loose ratchet on the shaft,
a stop limiting the forward movement of the
said loose ratchet under the action of the
spring, a detent mechanism actuated by the
keys and adapted to engage said ratchets in

alternation, a stop—f;eﬂ'ment mounted on and

adapted to turn with the shaft but movable

‘endwise thereon and provided with steps or
shoulders for limiting the rotation of the loose
ratchet on the shaft and operative connec-
tions between said Leys and sald stop-seg-

115
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ment for giving endwise movement to the

- same, substantially as deseribed.

10

£5

10. As a means of controlling the feed mo-
~tion of a type-writing machine, a revolving

shaft connected with the paper-carriage, a
ratchet affixed to the shaft, a second ratehet
mounted to turn loosely on the shaft, a spring

applied to turn the loose ratchet on the shaft,
a stop for limiting the forward movement of -

the loose ratchet on the shatt under the ac-
tion of the spring, a detent mechanism actu-
ated by the keys and adapted to engage said
ratchets in alternation, a sleeve which is held
from turning on the shaft but is movable
endwise thereon, said sleeve being provided
with a stop-segment having a plurality of

- fixed steps or shoulders, cams each of which

20

is actuated by one or more of the keys, and
a lever pivoted to the frame for communicat-
ing motion from the said cams to the said

sleeve, substantially as described.
11. As a means of controlling the feed mo-

tion of a type-writing machine, aratchet mov-
able with the paper-carriage, a second ratchet

movablerelatively tothe first ratchet, aspring

applied to advance sald second ratchet rela-
tively to the first one, a stop carried by the

the loose ratchet under the action of said

spring, a detent mechanism actuated by the

keys and adapted to act alternately upon the
said ratchets, said detent being provided at
its free end with a pivoted pawl adapted for

25

‘shaft for limiting the advance movement of

immediate engagement with said ratchets, a

stop-segment having a plurality ol fixed steps

35

or shoulders and which is mounted on and

adapted to turn with the shaft but is mov-
able endwise thereon, and operative connec-
tions between one or more of the keys and
said stop-segment, substantially as desecribed.

In testimony that I claim the foregoing as

40

my invention I affix mysignature in presence

of two witnesses. |
CIHARLIES S. BLLIS.

 Witnhesses:
C. CLARENCE POOLE,
TAYLOR H. BROWN.
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