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UNITED STATES

PATENT OFFICE.

GEORGE L. FERI%IS, OF ST. LOUIS, MISSOURI.

TYPE-WRITING MACHINE.

SPECIPICATIOﬂ forming part of Lietters Patent No. 384,142, dated June 5, 1888.

Application filed December 12, 1885, Serial No. 185,482,

To all whom it may concern:

Be it known that I; GEORGE LESLIE FER-
RIS, of St. Louis, in the State of Missouri, have
invented a new and useful Improvement in
Type-Writing Machines, of which the follow-
ing is a description. .

My invention is an improvement in that
class of type-writing machines in which a ver-
tically and laterally swinging hand lever op-
erates a printing type-wheel and paper-feed-
ing mechanism, , .

The improvement aims, chiefly, at greater
simplicity of construction and ease and rapid-
ity of operation, and is embodied in the con-
struction and combination of parts hereinafter
described and claimed,and shown intheaccom-
panying drawings, (four sheets,) in whieh—

Figure 1, Sheet 1, is a plan view of the ma-
chine. TFig. 2, Sheet 2, is an end view. Fig.
3, Sheet 2, is a cross-section showing a part of
the apparatus. Fig. 4, Sheet 3, is a perspec-
tive view of a portion of the mechanism for
feeding thetableon which the paperisclamped.
Fig. 5, Sheet 3, is a perspective view of the
pawl and table-carrier detached. TFigs. 6and
7, Sheet 4, are views showing the construction

-and operation of devices for feeding the table.

Tig. 8, Sheetb 4, is a cross-section of the table
and paper-clamp. Fig. 9 illustrates a modifi-
cation. Figs.10 and 11, Sheet 3, are sectional
detail views showing portions of the notched
letter - bars, the type- wheel, and the hand
printing-lever. '

The skeleton frame or bed 1 of the machine
is supported in a position inclined to the op-
erator. This supports another frame or car-
riage, 2, which is provided with small grooved
wheels that run on the side bars of frame 1,
so that it (2) may be moved from or toward
theoperator. On movable carriage 2is placed
the table 3, to which the paper is clamped.

The table 3 runs from right to left, it being
for this purpose provided with grooved wheels
that run on upper and lower bars of carriage
2. The table 3, and also the side bars of both
carriage 2 and bed-frame 1, are slightly con-
vexed or curved upward, as shown in Figs. 2
and 3, the object being to obviate any danger
of more than one letter of the type-wheel 4
coming in contact with the paper at one time.
The said type-wheel 4 is placed vertical and

(No medel.)

rotates on a journal fixed on a lever-arm, 5,
which has an adjustable connection with a
rock-shaft, 6, that extends across the machine

from right to left above and in rear of the ta- :

ble 3.

The type-wheel 4 has on its. periphery any
characters it is desired to usein printing. For
example, it may have only small caps or up-
per and lower case alternating, as shown in
Fig. 10, or stenographic symbols,
wheel is rotated and depressed to bring any
selected letter into contact with the paper by
means of a hand printing-lever, 7, Figs. 1, 2,
3, which has its fulerum on lever-arm 5, and
is provided at its inner end with a segmental
gear, 8, that meshes with a spur-gear, 9, fixed
on the bub of the type-wheel 4, Said lever 7
is jointed at a to allow the slight lateral mo-
tion required to permit its engagement with
the notched letter-bars 10, Figs. 1, 2, 3, 10,
and 11, that are fixed on the outer end of lever-
arm 5 and extend upward and curve inward,
as shown. These bars 10 are notched on their
inner sides, and letters or.other printing-char-
acters are inscribed on or otherwise applied
to them, one being opposite each notch.

From the jointed outer end of the printing-
lever 7 swings a knob, 11, Figs. 2 and 3,which
is designed to be of suchsize and shapeas will
adapt it to be conveniently held in the hand
of the operator. It has alsothe advantage of
enabling the hand to be applied so that when
the lever 7 is raised to its highest limit the
hand will offer little or no obstruction to view
of the letters on the bars 10.

I will now describe in detail the vertically-
adjustable connection between the lever-arm
5 and rock-shaft 6, before incidentally referred
to. (See Figs. 1 and3.) The lever-arm must
be held normally, so that when the type-wheel
4 is depressed the letter which is underneath
will strike the paper as flat as possible. To
provide for required adjustment for this pur-
pose, Iemploy the couplingb, which isclamped

~on rock-shaft 6 by means of a serew. I also

proposeto employ a block or package of paper,
Fig. 9, Sheet 4, of considerable thickness and
secured by clamps, so that the delay and an-
noyance heretofore incident to remeval and
ingertion of a sheet of paper every time oneis
printed may be avoided, for by use of such

The type-
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block when a page has been printed the sheet
may be instantly torn off and work resumed
on the fresh page beneath. 1Itis, however, ob-
vious that when such package of paper is used
the type-wheel must be adjusted higher than
when one or a few sheets are placed on the
table. To provide for this necessary change,
I construct the coupling b with a dovetail
socket (see section, Fig. 3) and the inner end
of the lever-arm proper with a corresponding
tenon, O’, which is adapted to slide vertiecally
in said socket and is adjusted by a screw, 13,
that passes through the projecting head of the
coupling b and enters the tenon ¥, as shown.

I will now describe the mechanism by which
the table 3 is operated to feed the paperfrom
right to left; but asa preliminary it may be
stated that when the printing-lever is pressed
down the rock-shaft 6 rotates a small fraction
of a revolution, and its fixed pendent arm 23 is
thus vibrated far enough to impart a short re-
ciprocation, through the medium of an elbow-
lever:andlink, to ratchet-bar 14, The table3
is detachably eonnected with a carrier which
is operated by such movement of the ratchet-
bar, and hence the table is fed along at each
depression of the printing-lever.

Beneath the table and extending lengthwise
of the frame 1, Figs. 1, 4, 6, and 7, are three
parallel bars—to wit, fixed ratchet-bar 13, a
movable (reciprocating) ratchet-bar,14,and an
intermediate fixed polygonal bar, 15. On the
latter slides a device, Figs. 4 and 5, that per-
forms the function of both pawl and table-car-
rier. The device consists of a tube, 16, and
two hinged pawls, 17, and two friction-pawl
lifters, 18, springs 19, and notched head or
block 20. The tube 16 conforms to the shape
of therod 15, on which it slides. Thenotched
or slotted head 20 receives a bar, 21, applied
to the under side of the table 3, Figs. 4 and
7. One pawl 17 engages the fixed ratchet-
bar 13 and the other pawl 17, the movable
ratchet-bar 14. The latter is reciprocated by
means of an elbow-lever, 22, and a vibrating
pendent arm, 23, fixedin one end of the rock-
shaft 6, the three (bar, lever, and arm) being
loosely connected, so that theoscillation of the
shaft is converted into -rectilinear or axial
movement of the bar. It will now be seen that
if the hand printing-lever 7 be moved later-
ally and engaged with a notch of one of the
lettered bars 10 and then depressed the lever-
arm (and with it the type-wheel 4) will be car-
ried down, thus rocking shaft 6, vibrating
arm 23,and elbow-lever 22,and moving ratchet-
bar 14 a corresponding distance—that is to
say, the length of a tooth. The table 3 be-
ing connected with the grooved carrier-head
20, and the latter with the movable ratchet-bar

14 by means of a pawl, 17, itis apparent that

the reciprocation of the bar 14 will cauge in-
termittent ¢‘feed’”’ or a step-by-step move-
ment of the table from right toleft. Thismove-
ment is made agains the stress of a coiled rib-
bon-spring, 24,arranged as shownin Fig. 4,and
connected with the carrier by a cord, 25. To

prevent such spring causing backward move-
ment of the table when the bar 14 i1s moved
back by itsspring 26 (see direction ofarrows,
Figs. 6 and 7) is the function of the fixed
ratchet-bar. 13 and its pawl 17. Supposing,
now; that the table has reached the proper
limit of its moverment to the left, it is obvi-
ously necessary to raise the pawls 17 and hold
them disengaged from the ratchet-bars 13 and
14 while the table is moved to the right,or back
to the position required to begin printing the
next line. For this purpose I employdevices

‘18, which have in this instance the form of

elbow-levers 18, Figs. 4, 5, 6, 7, the same being
pivoted to the head 20 at their angles. When
the table reaches the proper limit of its move-
ment, the pendent arms of these levers 18 strike
stops ¢, (see dotted lines on the left, Fig. 7,) so
that their other arms are thrown up and raise
the pawls 17 by contact with pins or other lat-
eral projections thereof. Tohold the pawls17
thus elevated, I rely on the friction caused by
the spiral springs 19 applied to the pivot-
pins of the pawl-lifters 18, So soon as the
pawls are thus disengaged from the ratchet-
bars 13 and 14, spring 24 draws the table 3
back to the right, and the pawls 17 are again
brought down and re-engaged with their re-
spective ratchet-bars by contact of the pend-
ent arms of the lifters 18 with stops ¢/. Thus
the table is reciprocated automatically, (in-
stead of by hand, as usual in other type-
writers,) and in this particular requires no at-
tention on the part of the operator.

In Figs. 4 and 7 it will be noted that the
tooth of each ratchet-bar 13 and 14 at the left
is higher—i. e., longer—than the others. The
object of this is to insure the pawls 17 being
lifted high enough at the outset to clear all the
other teeth of said bars. It is frequently
necessary to move the table back by hand be-
fore its limit of feed- movement has been
reached. T therefore provide the pawls 17
with hooks g, Figs. 4, 5, 7, and pivot a flat
bar, 27, Figs. 4 and 7, in the under side of
the table, so that when turned on its axis one
edge will engage said hooks (see dotted lines,
Fig. 7) and thereby lift the pawls 17 and hold
them elevated while the table is being moved
back. :

The aforementioned groove in the head 20
of tube 16 enables the table to be moved
upward as the page is printed, and at the same
time maintains the connection between them,
since the fixed bar slides freely in said groove.
The table 3 slides right and left on carriage 2,
and the latter moves toward and from the
operator on frame 1. To hold the latter and
thereby the table at any point to which it
may be adjusted, I employ the hinged pawl
28, Fig. 2, which engages a ratchet-bar, 29,
forming a portion of bed-frame 1. A hinged
finger-piece, 30, serves to lift this pawl 28 out
of engagement with the bar 29 when it is de-
sired to bring the carriage 2 (and table) down
to the starting position. '

Several copies may be made of the matter
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printed on the original by means of thin car-
bon sheets; but to. enable this to be done the
pressure on the printing-lever and type-wheel
must be increased beyond what is requisite
for printing on the top sheet of the series, in
order to compact or press the sheets together
with sufficient force.

Inorder to compact severalloosesuperposed
sheets so that they will take the desired type-
impression, each must be pressed on the next
below with a force sufflicient to expel the air
If, however, the sheets are
pressed or held down by a separate device, the
type wheel would not be pressed so hard as
would be otherwise requisite. I propose to
wholly or mainly remove the necessity for

such additional pressure by means of a skele-

ton frame or plate, 31, Figs. 1 and 8, having
parallel slots spaced the same distance apart
as the lines to be printed. This is elastic and
normally curves upward at the ends, so that
when laid on the paper sheets, as shown.in
dotted lines, it will press firmly on the central
or median portion of them. It is secured by
clamping over the edge of the table 3. The
type-wheel 4 prints in the spaces or slots, as
will be readily understood.

In Fig. 2 T have -shown an ink -holder; 32,
distributing - wheel 33, and inking-roller 34,
the Jatter running in contaet with the type-
wheel.
an arm or support that is hinged or jointed

so that it may be moved back out of the way -

when the type-wheel has sufficient ink.
In several figures, especially IFigs. 1, 10, and

11, T illustrate a device attached to the print--

ing-lever, and by which lower-case letters may
be printed. It consists of a sliding plate, 35,
secured to the under side of the printing lever
7, and having a pin, 36, that projects up
through a lengthwise slot in the latter. As
appears in Fig. 10, lower-case letters alternate
with upper case on type-wheel 4. So long as
the. plate 35 is held retracted by its spring, as
shown in full lines, Fig. 11, only upper-case
letters will be printed; but by sliding plate 35
forward, as shown in dotted lines, Fig. 11, it
will come opposite to and may then engage a
notch on bars 10, and its thickness being thus
added to the lever 7 thelatterisnot depressed
so far, and hence the type-wheel is not rotated
quiteso far as when the plate isretracted or out
of the way, and hence a lower-case letter which
is intermediate of two capitals will be printed.
Thus, as shown in Fig. 10, when the plate 35
is engaged in notch A this letfer will not be
printed, but the lower-case letter a instead.
In brief, the sliding plate 35, when moved
inward, (by requisite pressure with thumb or
finger on pin 36,) changes and limits the throw
of the lever 7 and the rotation of the type-
wheel 4 corresponding to the distance between
a lower-case letter and the capital of the same
letter on the periphery of said wheel, so that
such lower-case letter comes underneath and
is printed. Of course the same means operat-
ing in the same way will enable numerals or

I propose to journal these wheels on -

other characters to be printed suceessively or
alternately with the letters; but in such case
the numerals, &c.,will necessarily beinseribed
on the bars 10 along with the letters.

In order to prevent any play or backlash of

the type-wheel gear 9 and segment 8 when
worn, and also to aid inraising the hand-lever
7, 1 apply a spring or elastic cord, 387, as
shown in Fig. 3, one end being attached to the
lever-arm 5 and the other to the hub of the
type-wheel 4. The cord exerts constant ten-
sion on the wheel, thereby tending to rotate
it and to elevate the outer or free end of the
printing-lever 7.
By the direct gear-connection between the
hand-lever and printing-wheel the number of
parts and the friction are reduced to a mini-
mum, so that the printing ecan be done with
less exertion and greater rapidity than would
be otherwise practicable.

I do not claim a type-wheel mounted on a
journal fixed in a pivoted hand-lever adapted
to vibrate in a vertical plane; since T am aware
this is not new; but '

What I claim is—
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1. In a type-writing machine, the combina- .

tion of the type-wheel, the vibrating lever-
arm, the pivoted and jointed hand-lever hav-
ing a segmental end, a spur-gear attached di-
rectly to the type-wheel, the notched lettered
bars fixed on said lever-arm, the rock:shaft,
the reciprocating table, and rod, lever, and
bar for connecting the latter two, whereby the
depression of the lever-arm and its attach-
ments imparts intermittent movement to said
table, substantially as shown and described.

2. In a type-writing machine, the combina-
tion, with the table, of the. movable ratchet-
bar, a fecd-pawl engaging therewith and at-
tached to said table, the vibrating type-wheel
and rock-shaft, to which it is indirectly at-
tached, and rod and lever for connecting said

shaftand ratehet-barand converting the rotary -

reciproeation of the one into rectilinear recip-
rocation of the other, as shown and described.

3. In a type-writing-machine, the combina-
tion of the pivoted elbow-lever and the vibrat-
ing pendent arm connected thereto with the
movable and fixed ratchet-bars, the table, and
a sliding pawl-carrier conneected with the lag-
ter, the rock-shaft, vibrating lever-arm, type-
wheel, and a hand printing-lever, all arranged
to operate substantially as shown and de-
scribed. .

4. In a type-writer, the combination of the
pivoted pawl-lifters 18 with the sliding table-
carrier, the pawls 17, hinged to the latter, the
horizontal ratchet - bars, carrier - supporting
bar 15, and stops with which said lifters come
in contact automatically, as shown and de-
seribed. '

5. In a type-writing machine, the combina-
tion of pressure or friction springs with the
pivoted pawl-lifters, the earrier, pawls pivoted
thereto, and fixed and movable ratchet-bars,
substantially as shown and described.

6. In a type-writing machine, the combina-
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tion, with ratchet-bars, pawl, and table-car-
rier, and pawls hinged thereto, of the pawl-
lifters, which are adapted to maintain their
position when raised and thereby hold the

5 pawls elevated, as and for the purpose speci-
fied. :

7. In a type-writing machine, the combina-

tion of the table aud its bar 21, the tubular

slide 16 and its slotted head 20, the guide-bar
ro 15, the ratchet-bars, and pawls pivoted to said

slide, all as shown and desecribed, and operat-
ing as specified.

8. In a type-writing machine; the combina-
tion of the table, the ratchet-bars, a sliding

15 pawl-carrier and pawls, and a lifter adapted
to engage with the latter for raising them out
of engagement with the ratchet-bars for the
purpose of enabling the table tobe moved back
toits original position, asshownand described.

9. In a type-writing machine, the combina-
tion, with the table and ratchet-bars, of the
pivoted bar, the pawls having hooks that lock
with the latter, and the sliding pawl-carrier
with whichsaid tableisconnected, all as shown
25 and desciibed.

10. In a type writing machine, the combi-
pation, with the ratchet-bars having a tooth
at their left extremity longer than the others,
the sliding table and pawl-carrier, and the

30 pawls pivoted thereto, of pivoted levers for

" lifting the latter, the same turning on their
bearings with sufficient friction toenable them
to sustain the weight of the pawls, as shown
and described.

11. In a type-writing machine, the combi-
nation of friction-springs with the pivoted
pawl-lifters, the pawls, ratchet-bars, and the
table, as shown and described, for the purpose
specified.

20

35

12. In a ﬁy;r)e-wribing machine, the combi- 4o
nation of stops with the pivoted pawl-lifters,

‘the pawls, ratchet-bars, a sliding pawl-carrier,

and the table connected thereto, as shown and
deseribed.

13. Inatype-writing machine,theupwardly-
projecting notched letter-bars, in combination
with the leverarm, type-wheel, and jointed
printing-lever, as shown and described.

14. In a type-writing machine, the type-
wheel arm and rock-shaft having sliding con-
nection which permits vertical adjustment of~

45

50

-the wheel, substantially as and for the pur-

pose specified.

15. In a type-writing machine, the combi-
nation of type-wheel, rock-shaft, and lever-
arm, the socket, the sliding tenon, and a screw
for holding them in the desired relative ad-
justment, all as shown and described, for the
purpose specified.

16. In a type-writing machine, the combi-
nation, with the type-wheel, of the table and
the track on which’it runs, both curved or
made convex, as shown and described, for the
purpose specified.

17. In a type-writing machine, the combi-
nation, with the rock-shaft and lever-arm car-
rying the type-wheel, of a clamp attached to
said shaft and adapted for adjustment around
the same, for the purpose of enabling the lever-
arm to be set at the required angle, as shown 7o
and described.
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GEO. L. FERRIS.

‘Witnesses:
Amos W. HART,
CHAS. A. PETTIT.




