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(No model.)

To all whom it may concern:

Be it known that I, GEORGE CRAWFORD
ELLIOTT, a citizen ot the United States, resid-
ing in the city of Chicago, in the county of

5 Cook and State of Illmole, have invented cer-
tain new and useful Improvements in Type-

Writing Machines, of which the following is

a SPeolﬁoamon -
This invention relates to 1mprovements in
1o type-writing machines especially designed for
writing upon flat surfaces—such as bound
pages of a book—and has for its prime object
to materially simplify the construction and
correspordingly reduce the cost of manu-
15 facture of such machines.

- Another object is to have the machine so
constructed that the writing may not only be
seen at all times and as soon as each letteris
made without lifting the printing-carriage,

20- but the number of each letter be. mdweted

upon CorT esponding scales, whereby the mak-

ing of corrections and insertions is materi-
ally facilitated.

A further object is to have the type-bars ar-

25 ranged about the common centerin such man-

ner that the kevs of the key-board may be

arranged in straig iocht lines and always directly

before the operator, and, finally, to provide

a novel and effective feed devloe for the print-

20 ing-carriage, operated by the key-bars, to pro-

vide a novel connection between the key-

bars and the type-bars,-and to provide cer-

tain impr oved details of construction in the
carrying outb of my invention and in obtain-
35 ing these important results, all as 1llustrated
in the accompanying drawings, in which-—
Figure 1 represents a top plcm view of a
type -writing machine embodying my inven-
tion; Fig. 2, a side elevation thereof; Kig. 3,
40 & oentml vertical longitudinal seotlon, Fw
4, a frontelevation of the same; Fig. 5, a rear
eler ation; Kig.
riage and base-fl ame with the operating mech-
anism removed, more clearly showing the con-
45 structionand 1eletwe operation of these parts;
Fig. 7, an enlarged detail plan view of the
feedmeohemsm for the type- -carriage; FKig. 8,

6, a plan view ot the type-oer-—'

| line 8 8 of Fig. 7, showing the parts in their

normal posmon Fig. 9, a similar view show- 50
ing the swinging 1&(31{ throwu out of engage-
ment with the feed-ﬁﬁnn*ers in an 1noperat1ve
position; Kig. 10, a detail plan view of the
feed meohamem, showing the movement of
the fingers in returning “the carriage to 1ts 53
stfutmﬂ position, and Fw 11 a detell section

of the ke3 -bar.
Similar letters and numerals of reference

indicate the same par ts in the several figures
of the drawings.

Referring by letter to the eooompenymo*
drawings, _A B indicate the front and rear or
end bars, and C C the side connecting-bars

60

of the open rectangular base-frame, which 18

designed to rest upon the open book or other 65
flat surface upon which it is desired to write.
Upon this base-frame works a supplemental
open rectangular frame of less length but
greater Wldth than the base-frame, in order
thet the side bars D thereof may lie in the 70
same plane with the side bars C of the base-
frame, between which there is, preferably, a
tongue-and-groove connection E, (see Fig. 4,)

by means of which the supplemental frame

is connected with and guided in 1ts move- 73
ments upon the base-irame. This form of
connection insures great rigidity in the con-
nection between tho two frames as regards
lateral movement, which is of especial im-
portance in a machine of this character, but 8o
permits the free longitudinal sliding of the
supplemental frame upon the base-frame.
Upon this supplemental frame the type or

- printing carriage is carried up and down the

page or surface to be printed upon,the move- 83
ment of the carriage down the page being ef-

fected and rendered uniform by means of a

cross-shaft I, suitably journaled beneath the
end bars G of the supplemental frame, near
each end of which is mounted a small pinion go
I, adapted and arranged to engage a rack I,
formed upon or attached to each of the side
bars of the base-frame.

Upon one end of the shaft F is mounted a
ratchet-wheel J, with which engages a spring- 95

a transverse vertical section thel‘eof on the | actuated pawl K, attached to a swinging le-

-"-rrl ! :Hll.-lu || HI - - - -
- .
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ver L, loosely journaled upon the shaft, the | to which end is provided a stirrup-spring 7,

movement of the lever being limited by apin
M thereon engaging a suitable stop N, at-
tached to the end bar of the supplemental
frame. This mechanism may, if desired, be
duplicated at the opposite side of the ma-
chine, although not believed to be necessary,

- and the stop may be of any other form or

10

20

25

graduated, as usual, in machines of this cla,es |

for reﬂ*ulatmn‘ the space between the lines.
In a pair of brackets O at the ends of the
rear end bar P of the supplemental frame i1s

‘mounted a rod Q, which, in conjunction with

the end bar G of said fraime, (which latter
subserves the purpose of a mﬂ) constitutes

the direct supports of the carriage-frame R,

the said frame at its forward end being pro-
vided with a series of wheels S,emtably jour-

naled therein, running upon the rail, while
the rear end of sald frame terminates nearits
center in a pair of hanging brackets T, each
encompassing the rod Q and having journaled

therein a grooved anti-friction roller U, trav-

eling upon the rod, from which it will be un-
derstood that the supplementa,l frame is car-
ried upon the wheels S at the forward end
thereof and the rollers U at the rear thereof.

A lateral twisting of the carriage-frame is

~ prevented by means of a series of horizontal

35

40

anti-friction rollers V, journaled upon the
end bar G of the supplemental frame and
bearing against the forward edge of the car-
riage-frame, as clearly 1liustrated in Figs. 1

‘and -3 of the drawings, and a hinge for the
carriage for lifting the same so0 as to fully

expose the surface being written npon is fur-
nished by the brackets T and rollers U, which
fulerum upon and swing about the rod Q, as
illustrated: by dotted lines in Fig. 2.

Toward the forward end the carriage-frame

R is provided with a semicircular opening
around which are arranged the type-bars a
pivoted at their lower ends to adjustable bear-

- ings b, secured by serews c orin any other suit-

45

50

55
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able manner to the frame, upon the opposite
free ends of which bars are secured the type,
arranged fo strike downwardly through the
opening in the carriage-frame to a common
center and to a level with the under side of
the base-frame, for printing upon the leaves

of a book or other flat surface upon which

the frame rests. Xach of these type-bars is
operated by key-bars d through the medium
of adjustable links e, pivotally connected
with said type.and key bars at its ends, re-
spectively, the key-bars in turn being ful-
crumed at their rear ends upon a cross-bar e’
of an elevated frame 7, mounted upon posts
g, projecting upwardly from the carriage-
frame R, leaving a clear. space between the
salid frame and the elevated frame, through
which the operator may look upon the sur-
faee being printed on.

Each ke} -bar 1s preferably sprmn'—eon—

trolled in such manner that it will return to
its normal elevated position, carrying with it
the type-bar after each depression thereof, |

supporting and bearing against the under

side of each of said bars forward of the ful-
crum or pivot thereof, the ends of which
springs extend over the bar e/ and are secured
to the frame f in any suitable manner,

Each type-bar, as illustrated in Fig. 11, is

bifurcated at the pivoted end thereof and
the end of the link or connecting-rod e is bent
and passed between the branehes of the key-

bar, so that the pivotal connection between

the rod and barisnearly in a horizontal plane
with the pivot of the bar, which construction
serves to reduce both the power and move-

ment required for operating the type-bar.

The feed mechanism for producing the in-
termittent ilateral travel of the type-carriage
upon its frame consists of a pair of fingers or
dogs h 7, the former pivotally secured to and

30

above the latter, which 18 secured to the end

of or terminates in a bell-crank lever 3, jour-

naled upon a shaft k&, bearing in brackets m

upon the frame R, and is caused to vibrate

thereon through the medium of the upwardly

and forwardly curved end n of said lever,
against which strikes an anti-friction roller o,

Qo0

secured to a depressible cross-bar p, underly- .

ing all of the key-bars, so that whenever any
one of said keys is depressed it causes a cor-
responding depression of the bar p and vibra-
tion or rocking of thesaid lever. The fingers

95

h 1 are errenﬂ*ed to alternately engage a pwot o

ed and mov able rack g,thefinger hnor mallyre-
mainingin engagement with the rack through
the medium of a spring 7, secured atits ends,
respectively, to the free end n of the lever
and to an adjustable block s, sliding upon
ouides s” and secured in any adjusted posi-
tion by means of the screw s for adjusting
the tension of the spring, nhlch serves to ele-
vate and return the lever to its nor mal posi-
tion after being depressed.. ‘I'he other finger
¢ normally lies in a plane below the rack, but
is elevated into engagement therewith upon

the depression of the opposite end of the le-

ver to which it is secured, which action si-
multaneously elevates the ﬁnﬂ'er h above and
out of engagement with the raek

As before stated, the dog % is pwotally se-
cured to and ea,rmed by the finger 2 or the
lever operating the same and vibrates be-
tween two pins or stops ¢ upon the lower fin-
ger, being actuated in one direction by the
pull of a spring u and in the opposite direc-
tion against the tension of such spring by
the actuating force of the spring operating

the carriage, to be described farther on, so
‘that when the finger £ is elevated above the

rack the spring will cause the same to move
forward and register with the next tooth in

again depressed to its normal position. it will
engage the next tooth; and by reason of its
wbra‘mon before deqeubed permits the car-
riage to move forwa,rd the 1enﬂ*th of a gingle
tooth.

To permlt the free and quick return of the

jjele

105

IIO

115

120

125

‘advance on the r&ek and when the finger is

130
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carriage after finishing a line, the finger / is
formed in two parts or knuckled at v, as
shown, the outer end portion £/° being thus
pivotally connected with the inner portion 77,
and the spring w being attached directly to
the outer portion, but inside of the pivol
thereof, so that when the carriage is moved
backward the outer end portion of the finger
will swing upon the knuckle-joint therein and
permit the dragging of the finger over the
rack-bar, the same spring serving to restore
the finger to its normal operative position 1m-
mediately the backward motion ceases. . It1is

also desirable that the carriage should be

capable of being moved quickly along the line
in the direction in which the writing is done
without the necessity for advancing tooth by
tooth along the rack, to which end 1 have the
rack pivotally secured to and hung from the
rod Q by means of ahanging frame 1,to which
the rack is secured, so that the rack may be
swung back out of engagement with both of
the fingers. Thisaction may beaccomplished
in numerous ways, but preferably by means
of a cam or crank shaft 2, journaled in the
brackets T upon the carriage-frame, with the
crank or eam portion 8 of which is connected
one end of a connecting-rod 4, the opposite
end of which is pivotally secured to an arm
or plate 5, pivoted at ome end to said brack-
ets and at its opposite end projecting through
a slot in the hanging frame 1, so as to have a
sliding connection therewith which will per-
mit the operation of the frame with the car-
riage in any position. Obviously the arm or
plate 5 might be dispensed with and the con-
necting-rod 4 be direetly or indirectly con-
nected with the hanging frame in any other
suitable manner.

Upon the outer end of the shaft 2 at the
side of the carriage is fixed a handle or lever
6 for convenience in rotating the shaft, by

means of which the rack may be readily

thrown out of engagement with the fingers
and the carriage permitted to move freely
along the line under the influence of its act-
uating-spring. Theintermittent travel of the
carriage along the line is preferably produced
by means of a strap 7, secured at one end to
the side bar of the supplemental frame and
at its opposite end by a spring-actuated cas-
ing 8, mounted upon an arbor 9, journaled in
a suitable post cast with or rigidly secured to
the frame R at the opposite side of the ma-
chine, to which casing and arbor are respect-
ively secured the ends of a coiled spring, (not
necessary to be shown,) the tension of which
may be increased or diminished by means of
a pawl-and-ratchet connection 10 between
the arbor and post, and causes the casing to
normally tend to revolve upon the arbor.
The rotation of the casing under the infiu-
ence of its spring winds the strap thereon,
and when the carriage is released by either
of the fingers before described causes a lat-
cral movement thereof relative to the sup-
plemental frame upon which it is carried.

The carriage is provided with a narrow ink-
ing-ribbon 11, adapted and arranged to be
automatically wound from a spool 12, jour-
naled in suitable brackets 13 upon the tfront
end bar of the carriage-frame, onto a corre-

sponding spool 14, mounted upon a shaft 1o

to the rear of the semicircular opening in the
carriage-frame, so that the ribbon extends
longitudinally of the frame, spanning the

| opening and ataright angleto the movement

of the carriage, thus exposing to view the
Jetters as rapidly as made. The spool 12 18
designed simply as a storage-spool,upon which
the ribbon may be wound by meansof acrank
16; but the spool 14 at the rear of the open-
ing in the carriage-frame is the feed-spool,
and the ribbon is automatically wound there-

on through the action of the spring-actuated

casing 8 by means of a beveled gear 17 upon
the end of the spool-shaft 15, meshing with
a corresponding beveled gear 18,loosely jour-
naled upon arbor 9 and having a pawl-and-
ratchet connection with the casing 3, so that
while the carriage is advanecing the ribbon

will be automatically wound upon the spool

14; but in returning the carriage after com-
pleting its movement the pawl-and-ratchet
connection permits the rotation of the casing
in the reverse direction without affecting the
ribbon, which is held taut during the reverse
movement of the carriage by a ratchet 19
upon the shaft 15, engaged by a spring-act-
nated pawl 20, pivoted to the post in which
the shaft is Journaled. S
Forconveniencein winding the ribbon back

upon the forward spool 12 the shaft15 is made
capable of endwise movement, so that the

beveled gear 17 and the ratchet 19 may be

disengaged, and thus permit a free rotation

of saild shaft. | |

The ribbon from the spools passes down
through slots 21 in the carriage-frame and
then spans the opening in the frame lying
on the under side thereof in close proximity
to the surface being printed upon, the dis-
tance shown in the drawings being consider-
ably exaggerated for clearness of illustration.

To the supplemental frame is secured a
scale 22, extending between the side bars

75

30

QO

95

100

105

110

115

thereof with its edge lying just forward of the

line on which the type prints and beneath
the inking-ribbon, thus numbering the letters
as printed. - |

It will be observed that the keys of the key-
board are arranged in a series of straight lines
on planes slightly above one another. '
arrangement is far more compact in form and

effective in operation than if the keys were

arranged 1n a circle, besides being more con-
venient of manipulation. The writing done
by the machine is exposed to the view of the
operator almost as rapidly as the letters are

i made, the last one or two only being covered

by the inking-ribbon.
A type-writing machine constructed in ac-
cordance with my invention combines many

120

This

125

I30

advantages over the prior forms of machine,

(R T
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‘chief among which areits durability, effective- |

ness, and economy in construction, requiring
no more than ordinary adjustment and hav-
ing no delicate or complicated mechanism to
beeome easily deranged.

In the operationof my machine,and pmtlcu-

larly upon thin paper, either in book or sheet !

form, a sheet of yielding material, preferably
rubber, is inserted next below the sheet re-
ceiving the type impression, so that no mar-

ring of the next sheet below can result from

the action of type. The type are opposed by a

yielding resistance, thus not only promoting

their rebound from the paper, but the clear-
ness of their impression thereon..

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

1. In a type-writer, the combination, with

‘the base-frame, a supplemental frame lon gi-

tudinally mova,ble upoun the base-frame, and
means for actuating said supplemental fmme

- of a type-carriage latem,lly movable upon the

25

30

35

40

45

55

6o shaft, an inking-ribbon having its ends at- |

supplemental frame, anti-friction rollers sup-
porting said_-carriage at the front and rear
thereoi, the latter constituting a pivot-connec-
tion between said supplemental frame and
type-carriage, and aseries of anti-friction roll-
ers interposed between the forward edge of
sald carriage and the supplemental frame,

whereby a lateral twisting of said frame is

prevented, substantially as desecribed.

2. In a type-writer, the combination, with
the base-frame, a supplemental frame lonm-
tudinally movable thereon, and a type-calr—

riage laterally movable upon said supple-

mental frame, provided with a semi-circular
opening, about which the type-bars are ar-
ranged, of a pair of spools located to the front
and rear of said opening, the rear one of which

18 mounted upon a longitudinally-movable

shaft, an inking-ribbon having its ends at-
tached toand wound upon said spools,aspring-
actuated casing journaled upon the carriage-
frame, beveled gears connecting said casing

‘and shaft, and a st1 ap secured et its ends, re-

c-*~];)eetl*s,re]y:. to said casing and the supple-
mental frame, whereby the inkin g-ribbon will

be a,utomatlccﬂly fed by the movement of the

type-carriage, substantially as described.

3. In a type -writer, the combination, with
the base-frame, a Supplemental frame 10110‘1-,
tudmally movable thereon, and a type-car-
riage laterally movable upon said supple-
mental frame, provided with a semi-circular

opening about which the type-bars are ar- |

ranged, of a pair of spoolslocated to the front
and rear of said opening,the rear one of which
1s mounted upon a longitudinally-movable

440,307

tached to and wound upon said speols an ar-
bor journaled upon the type-carriage, a ro-
tatable spring-actuated casing loosely mount-
ed upon said arbor, a beveled gear, also loosely
mounted on said arbor, meshing with a cor-
responding beveled gear upon sald shaft, a
pawl-and- 1e1zehet eonnectmu between the bev
eled gear on the arbor and the casing, and a
pa,wl-and ratchet connection between said

shaft and the carriage-frame, whereby upon

an endwise movement of said shaft it will be-
come disengaged and free to rotate, substan-
tially as deserlbed

4. In a type-writer, the combination, with
the laterally-traveling type-carriage and a
stationary rack, of a ﬁnﬂ'el pivoted upon the
carriage and normally “out of engagement
with the rack, a second finger plvoted upon
the first finger and 1101*111&1137 1n engagement
with the 1aek said finger being ;Jomted stops
for limiting the vibrations thereof, a spring
secured at one end to theouter portlou of said
finger inside the pivot thereof and at its op-
poelte end to said carriage, and means for

actuating the first-mentioned finger through

the medmm of the key-bms, substa;ntla,lly as
described.
5. In a type-writer, the combination, with

the laterally-tr avelmn‘tvpe -carriage, a pair of

pivoted fingers carried thereby, and iieans
for operatlnﬂ* the same through the medium
of the key-bars, of a swinging rack adapted
and arranged to be nmmally enwaﬂ*ed by one
of said ﬁnﬂ'els a crank-shaft jour na,led upon

the carriage, and a rod secured to the crank

portion thereof at one end and having a slid-
ing connection at its opposite end with said
laek whereby the latter may be swungupon
its pwots out of the path of movement of both

of said fingers, substantially as described.

6. In a type -writer, the combination, with
the leterally-tmvelmﬂ type-carriage, a pair
of pivoted fingers carried thereby, and means

for operating the same through the medium
of the key-bars, of a pivoted hann*mtr frame
provided with a longitudinal slot a teothed
rack secured ther eto in position to be nor-

‘mally engaged by one of said fingers, a crank-

shaft journaled on and movable with the

type-carriage, and a connecting-rod secured at

one end to the cranked portion of the shaft
and at 1ts opposite end to a plate pivoted upon
the ea,uidge, the free end of which works in
the slot in said han “‘11]9 frame, Subetantmlly
as described.

GEORGE CRAWFORD ELLIOTT.

Wltnesses
R. C. OMOHUNDRO
JNO. G. ELLIOTT.
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