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To all whonv it may concern:
Be it known that I, GEORGE Lucas, a citi-

zen of the United St‘ltes and a resident of the l_

city, county, and State of New York, havein-
vented certain new and useful Improvements
in Type-Writers, of which the following is a
SIJGCIflCELthH B

My improved maehme relates to thab gen

~ eral class of type-writers employing a series
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of type-levers arranged radially, so that their

types shall all strike in the same spof, and to |
that special class wherein the paper is held

stationary and the type levers and keys are

mounted 1n a traveling carriage Whmh trav-
- erses the paper.

In the accompanying drawings, lugme 118
a plan view of the bed or table of my machine,
the carriage being broken away. KFig. 218 a
plan of the carriage and bed, the latter being
broken off. Fig. isa vertical mid-section cut
along the line 33 1in Fig. 2. Ifig.41s a trans-
verse section of the table cut alonn* the line 44
in Fig.1and looking in the direction of arrow
4, Fig. b is a fragmentary plan, partly in
horizontal section, showing the feeding mech-
anism.beneath the carriage. Ifig. 6 1s a plan
andside view of the feed-lever removed. FKig.
71s a vertical section similar to Ifig.
ing a modification of the feeding mechanism;
and Fig. 8 is another similar section, show-
ing a modified ‘consfr uction of the t} pe-ac-
tlon

Let A designate the table or base, and B the
type-carriage. The table A (shown best in
Figs, 1, 3, .:md 4) is or may be constructed of
a cast-metal frame, C, and a metal or other
top plate, a. Benemth the plate « a roller, D,

18 mounted, 1ts axis extending lonwltudmally

of the tfbble and its journals having bearings
in the frame C. This roller should haﬁre a sur-
face of dense and firm but slightly yielding
rubber for the types to strike against. Di-
rectly over the roller D is a long slot or open-
ing, b, in the plate «,, In front of the roller
D is a roller, I, and behind it are two smail
wheels, ce. T'wo rubber or rubber-faced belts,
d d, pass around roller 2 and wheels ¢ ¢ and
cross the roller D near its ends and just be-
vond the ends of the opening 6, The paper 18
pushed up between the rollers D and K, Its

edges coming beneath the belts d d, and belnc-*

by “them held against the Jollm D By then
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turning the roller D by means of the hand-
wheel ¢, Fig. 1, the paper is carried through

as far as may be desired Dbefore commencing.
-to print upon 1t. |
- The carriage B consists of a 51,11tfﬂble frame

carrying the tvpe levers and keys, the ink-rib-
bon, and the feed mechanism, and adapted to
tra,wl over the table lmwltudm%lly, 1ts types
printing through the opening 0.

It is sup-

60

ported on a Wheel f, at the front and on a

bar, I, at the rear, two small wheels, g g, be-

ing pr ovided to roll thereon and so reduce the
This bar ¥ is mounted rotatively in

frlctlon
bearings at its ends, so that the carriage may
be tur ned back, the bar turning with the car-
riage. It 18 f01 med with a toothedl rack, A,
along its front edge.

The camlweBls in general of eircular for nm,
its centercoming over themiddleoftheopening
b. Around this centerthe type-levers G G are
arranged, their action being radial, as denoted

by the dotted radii # 2 in I‘w‘ 2. oeveral of

these levers are shown 1n I‘lﬂ* 2-in plan, and
one is shown in Fig. 3 1n elevatlon They are
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falerumed in beminws on a 1ing, 4, Figs. 3and

5, which is hung by brackets 7 4 from the top
plate or frame, k of the carriage. 'The levers
are thus fulerumed low down, and they nor-
mally stand erect, as shown in Fig. 3, their
type ends being uppermost. W'hen ‘m} one

of the numerous type-leversis depressed, Fig.
6, its type strikes exactly in the center of the

caulaﬂ"e Tn the construction shown the le-

vers, when retracted, project above the plate
k, a central opening being formed therein to

achmt them, and this opening being closed by
a cap, . The type-lever action consmts of a
lever, I, fulcrumed to the under side of the
])1ate k, and%key or button, J, arranged above
the plwte k,and connectad with one arm of the

8¢

90

lever, while the other arm thereof is connected

to the type-lever G.
made either by forming a slot, I, in the short

arm of the lever (, In “which works a pin or
projection on the end of the lever 1, asshown,

The latter connection is:

05

or by interposing a small wire link, as pre-

ferred. The keysor buttons J Jare ar ranged.
altelnately in two concentric circles, as shown

in Tig. 2, and beneath each 18 a spring, m,

which presses it up, and serves to retract ‘the
The
buttons J of the outer circle are or may be fixed

type-lever and hold it normally erect.
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directly upon the upturned ends of the levers
I, which project up through holesin the plate
k. Those of the inner circle, however, being
80 much nearer the fulera of the leveérs, should
be mounted on stems which connect with the
levers by a joint, allowing some freedom of
movement. ‘I'he keys of the outer and inner
circles may be given a uniform ‘‘touch’”’ by
providing them with springs of different ten-
sion, or by fuleruming the levers I of the in-
ner circle nearer the center of the carriage
than those of the outer circle, so that their le-
verage shall be equal to that of thelevers bear-
ing the outer circle of keys; or if, as shown,

the leverage is unequal, mounting the light-

faced types—such as IJ LT and the punctua-
tion-marks—on the levers G, connected to the
inner cirele of keys, and those letters requir-

- 1ng a heavier blow to impress them, as M W

R, &e., on the levers connected with the onter
circle of keys. As each key is struck and its
character printed on the paper the type-car-
riage B must move to the right far enongh to
make room for the next letter to be printed.
This movement must be effected during the
retraction of the key and type-lever. The
carriage B is given a tendency to move to the
right by means of a strap, s, Figs. 1 and 5,

- which extends totheright, passesdown around

asheave, s, Iig. 1, and isconnected to o Spring,
S, beneath the plate @, Figs. 1 and 3.  This
tendency of the carriage is resisted by an es-

~~ capement borne by the carriage, which is vi-

33

brated to permit the carriage to advance one
space at a time by means of the mechanism

- whieh I will now deseribe.

~ Referring particnlarly to Fig. 5, I is a spac-

- 1ng-lever of ring form, which is fulernmed at
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the front of the carriage, and extends around

beneath the levers I 1, its portion back of the

points M M being arranged in a high plane

close beneath and in contact or practicall v 80

with the horizontal arms of the levers I I, as
shown in Fig. 3, and its portion forward of
M M extending in a Jower plane. Two pins,

nm, are fixed to the back portion of this lever,

project up through the top plate, and bear a
spacing key or bar, #/, on their upper ends.
A pin or leg, p, projects below the lever and
rests on one arm of a lever, N, Figs. 8 and 6,

~forming part of the vibrating feeding-escape-
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ment, the opposite arm of which bears g tooth,
¢, which engages a rack, A, I'ig. 7. The lever
N is normally held, as shown in Fig. 3, by. a
leaf-spring, 0, which presses against a projec-
tion formed onit. When in this position, the
tooth g 1s below the rack , and asliding tooth,
r, 18 1n engagement therewith, Figs. 8 and 5.

-L'his tooth 7 is part of a sliding Spring-bolt,

P, which is mounted on the lever N, asshown

“in Fig. 5, and pressed to the ri ght by aspring,

. When any of the keys J J back of the

- points M Mare depressed, theirleversI I Press

65

down thelever L, the foot p of which tilts the
lever N, ag shown in Fig. 7, thus lifting the
tooth » out of the rack 4 and the tooth q 1nto
1. Lhe tooth # 1s immediately pressed for-

313,827

ward by its spring 7/, and stands over the next
space on the rack & in advance. When the -
key is released, the lever L rises, the lever N 70
1s tilted back, the tooth » passes into the rack
and tooth ¢ out of it. The carriage is then
held from moving to the right only by the ten-
sion of spring #', and, as the tension of spring

S 18 greatly superior, the carriage moves to the 73
right one space, compressing spring . Ob-
viously the same result follows if the space-
key n be depressed instead of same key J, ex-
cept that then no letter is printed. To enable
the keys J J in front of the points M M to op- 8o

crate the feed, I provide another spacing-le-

ver, L/, which is fulerumed at the back of

the carriage, and the portion of which in front
of M M comes up close heneath the levers I T,
while its rear portion is carried back on a 8j
lower plane to its fulerum. This lever is sus-
tained by a spring, 2", at the front, and has
a pin or leg, p/, which extends down to the
lever N in the same manner as the leg p, but

18 placed nearer the fulcram of the lever N, QO

because of the less movement of the lever I/
at this point, than of the lever L, owing to
the leg on the former coming inuch nearer the

fulcrum of the lever. By this difference in

the positions of the legs p p’ the lever N is g5
tilted to the same extent, whether the lever I,

or the lever L be depressed.

In Fig. 7,aslight modification is shown,only
one jever, L, being used, and this lever, being
in'the form of a completering, coming close be- 100
neathall theleversII. AstheleversITatthe
front are many times nearer the fulcram of the
lever L than the levers 11 at rear, the lever L
would be depressed much farther by the action
of the front than of the rear keys, except that 103
the arrangement is such, by placing the ring
portionof thelever L eccentrically, that at the
front 1t touches the levers I I near their fulera,
and ab the rear 1ts contact with them is remote
from their fulera, the difference being just suf- 110
ficient to compensate for the difference in le-
verage, 8o that thelever Nis tilted to the same
exteni by all the keys. | | .
- Theoperator commencesto printaline when
the carriage is at the left, and after printing 115 |
each letter 1t moves one space to the right.
At the end of each word he presses the space-
key n'. When the end of the line is reached,
(the carriage being then at the right,) it is neec-
essary to move the carriage back to the left 120
ready for the next line, and also to feed the
paper forward the distance of one line. The -
former operation 1s accomplished by pressing
back a lever, , which disconnects the carriage
from the rack, and then moving the carriage 125

to the left by means of that lever, keeping

the latter pressed back until the carriage is
brought to the starting-point and then releas-
ing the lever. Thisshould be done with the left’
hand, while with the right the operator presses 130
down a knob, R, at the right-hand end of the. -
table, and thereby feeds forward the paper. -

I willnow describe In detail the mechanism

for'accomplishing these two purposes.
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“to this lever is pivoted a
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Referring to Fig. 3,the lever Q is fulerumed |
just below the plate & to the carriage, and ifs

lower end comes against the front of a project-
ing portion of the lever N. This lever is ful-
crumed in a sliding frame, N, (best shown 1in
Fig. 5,) which frame is mounted in horizontal
gmde ways formed in the frame of the carriage.
The spring o keeps the lever N and frame N
pressed back against the lever ; but when

thelatter is pressed its bottom end pushes the

lever N and frame N’ toward the front until

the teeth ¢ r are entirely clear from the rack
It

To facilitate the movement of the lever Q,a
fixed post, Q, isformed on the carriage, so that
by pressing these together between the thumb

and finger “the feed may be disconnected.

The paper- -feeding mechanism is shown 1n
Kigs. 1anda 4. On the spindle of roller D is
fixed a ratchet- wheel, T, the teeth of which
are so spaced that a movement of two teeth
will move the paper the proper distance be-
tween the lines, The knob R is mounted on a
stem, u, which passes down through the table,
and 1s pivoted to a lever, U, whlch is fiul-
crumed on the roller- Splndle or aelsevrr here, and

longed end of which projects up thlough a
slot in the top plate, a. 'T'his pawl is pressed
toward the ratchet by a light spring, », and a
spring, R/, is provided to press up the knob
R. W"hen this knob is pressed down as far as
it will go, the lever U and pawl V are pressed
down iar enough to advance the wheel T the
distance of two teeth, and when released it
springs back to the position shown, while the
ratchet T is held from turning back by a
spring-pawl or wipe, w. When it is desired
to print the lines close together, or *‘half-

spaced,’”’ a pivoted stop, T', 18 turned under

the knob I}, so that the latter can be pressed

~down only half the usual distance. When the

S50
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operator desires to turn the paper backward
for any purpose, he presses back the project-
ing upper end of the paw!l V, thereby freeing
1t imm the ratchet, and turns the roller D
(and ratchet T) by means of the hand-wheel e.
The ink-ribbon is earried on two spools, K K/,
mounted in bearings on theright and left sides
of the carriage, and unwinds from one spool
onto the other as the carriage moves. The |

a guide, %', thence across under the ring ¢,be-
neath the other guide, %', and up to the other
spool. Both spools are fixed on their spin- |
dles and provided with tension-springs ¢ ¢,

Rig. 2,and each has fixed to 1ts spindle, outside

its front bearing, a notched disk, d’. A trac-
tion-wheel, W, having a frictional periphery,
18 slipped onto one or the other of the spin-
dles, being held thereon by the splitting of the

- end of the spindle, as shown, so that it binds

against the bore of the wheel This wheel is

. shown in section at X at the right of Kig. 2,

where g is i1s frictional tire, zmd 218 & bushmﬂ*
on which the wheel fs:eelyu_turnsd. This bush-

The earriage is then free and may be moved
to the left. |

pawl, V, the pro-

ribbon extends from one spool down beneath ! S

p—

ing may turn with the ¢pindle, while the wheel
| turns independently. On the rear side of the
wheel is a light leaf-spring, ¢, which serves

as a pawl, and engages the teeth on the disk d'.
When the carriageis traveling to the right the

‘wheel W rolls on the table, "md turns the disk

d’ through the medium of the spring-pawl €,
and thus turns one of the spools,and winds the
ribbon onto this spool and off from the other.

When the emmap is being run back to the

| left, the pawl ¢ does not turn the disk d.

When all the ribbon is wound onto one Spool,
the operator will pull the wheel W off
spindle of thatspool andslip it onto the spin-
dle of the other spool, after which the ribbon
will wind in the Opposite lirection. |
Fig. 8 shows a modified type-lever action.
The intermediary levers, I I, are omitted, and
the buttons J J are mounted on rods 1’ f7,
which extend directly downward, and are
jointed to the type levers. 4his comtructlon
necessitates ahigher carriage and longer type-

70

75

the 8o

85

levers, but 1s Somewhat Smlplel tlmu the 9o

other.
In common w1rh other machines of its sSpe-

cial class, my improved type - writer has the
advantan'e that the paper which is being

printed upon liesface uppermost and does uot 05

move, the printing mechanism moving over

1§ from left to right, as when writing with a

pen.
Whenever the operator desires to view his
me, he has only to turn back the type-car-

riage, when the line being printed and several
preceding lines are e*{posed 1f an alteration

or erasure is necessary, the fact of the paper

being face uppermost on a fixed table is of
wredb advantage, and much faelhtates the op-
eration.

A modification of Whlbh my invention is
susceptible, and which will retain certain of
its advantages, consists1n making the carriage
B stationary and causing the table or roller
D,or whatever part carriesthe paper, totravel
beneath the carriage from right to left, instead
of the carriage moving over the paper from
left to right. The carriage may then be turned
back at any time to expose the writing, and

for the purpose of Verltg ing the work or mak-
ing corrections. -

T claim as my invention—

1. In a type - writer, the combination of a
stationary table, a mcl{ extending longitudi-
nally along the same, a (,aunﬂ'e aﬁlapted to
travel over said table 10nw\1tud1mlly, gulded
by said rack, and capable of being turned
back on the prO‘[’tl axis thereof, the type-

levers and keys borne by said” carnage and
prmtmn* dow nward, and a’ feed mech.:mlsm

cause the canmo‘e to move the space of one
tooth after each depl ession of any key, sub-
stantially as set forth.

2. Inatype-writer, the combmatlon to f()rm
a type-aetion, of a series of type - levers ar-
! ranged to strike downwardly all at one point,

10G
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ing-springs adapted to
]evels substantially as set forth.

the keys for operating them arranged ecircu-
larly, a series of intermediate levers ar ranged -
radially and connected at opposlte ends to Sclld |

keys and type-levers, and a series of retract-
raise S'Ild keys

LA type-action for a type-writer, consist-

1130* of a series of type-levers, G G, Arra anged

- IO

to StI‘]Le downward all at one point, and formed

cach with aslot, /, a series of levers, I I, ar-

ranged radially and one end of each enﬂan‘lnﬂ |

sald slot in the corresponding type - ]wer o,

- series of keys, J J, connected with the oppo-

. gite ends of said ]ever& I I, respectively, and

15

A rack % thereon, type-carriage B, the type-
actlon borne by gfud carriage, Wlth the type-

20

- point, annu]ar spacing-lever L, and an escape-.
ment-feed engaging said racks, and consisting:
-of feed-lever N vibrated by said lever L, and |
havingfixed toothg, ehstleally mounted tooth |
w,bome by said lever, and spring o,for retract- |

a series of springs, m m, achpted to retract

- said levers and keys, substantml]y as. ‘m(‘] for
the purposes set forth.

‘4. The combination of a St“ttIODmU table,

levers arranged to print downw ard all at one

nn* sald lever, substantially as set forth. |
. Ina type- writer, the combination, wltrl'l

and -

!
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a traveling type carriage zmd 168 type-‘mtlon

and a St’LthIl'Ll‘y rack, of an escapement-feed
engaging sald rack and operated -from said
tvpe actmn a sliding frame, N/, mounted in

slideways in the carriage and befwmo* sald es-
capement-feed, and a Sprmﬂ 110r111&11y press-

1ng said frame toward the. 1‘&0]3., substantially

| :as Set forth.

30

0. In "LTJVPB W 1'1ter the combination of a

'smtlonm y table, a tmvehnﬁ* type - carriage,
and ink-ribbon carried upon spools borne by
said carriage upon opposite sides thereof, a
traction - wheel adapted to be connected 'to
either of said spools, and thereby to rotate
the same to wind up the ribbon as the carriage |
advaneces, and a ratehet and pawl 1nterposed
between said wheel and spool,to free the wheel
from the spool while the carriage is being
moved back, thereby preventing Bhe unwind-
1ng of the ribbon, substantially as set forth.
n witness whereof I have hereunto signed
my name n the pxesenee ot two SubSCI‘lblﬂﬂ‘ 50
witnesses. - |

 GEO. LUCAS.

Witnesses:
ARTHUR C. FRASER,
~HENRY CONNETT. -
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