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UNITED STATES PATENT OFFICE.

- BENTON HALSTEAD, OF CINCINNATI, OHIO.

IMPROVEMENT IN TYPE-WRITING MACHINES.

Specification forming part of Letters Patent No. 302 ,024, dated Apml 2, 1878, appllcatlon ﬁled '
March 28, 1877,

To all whom it may concern :

Be it known that I, BENTON HALSTEAD, a
resident of the city of Cincinnati, in the State
of Ohio, haveé invented certain new and useful
Improvements in Type-Writers, of which the
following is a specification:

The type-writers to which the first and sec-
ond parts of my invention are applicable are
those which employ an ink-ribbon as the me-
dium through which the types impress their
characters upon the paper. This part of my
invention, in general, consists in a novel ar-
rangementofthenbbon andintheconstruction
and arrangement of the devices for sustaining
the ribbon, whereby the operator has full op-
portunity to inspeet the page he is printing.
He is thus enabled to avoid errors which would
occur by being unable to see at the time of
printing what he is putting in print. Further-

. more, if errors should occur in the printing,
heis enabled to correct them the moment  they
are made, Whereas, when the line which is be-
ing prlnted is hidden from view until the print-
ing is finished, such errors can only be cor-
rected by a s11bSequent revision and a second
passage of the printed sheet through the ma-
chine, and at an expense of time the saving
of which it is one of the purposes and func-

/tions of a type-writer to accomplish.

The second part of my invention consists of
a device which causes the spacing-key, when
depressed, to move the inking-ribbon for a lit-
tle d1stance, thus presenting a fresh ink-sur-
face of ribbon to the type. '

The third part of myinventionrelates tonew,
simple, and efficient devices for enabling each
depression of a key to move along the paper
to be printed one space.

A fourth part of my invention consists of a
new and useful device whereby the paper to
be printed is advanced one line whenever the
paper on the completion of a printed line is re-
turned from left to right for the printing of a
new line. -

In the accompanying drawings, Figure 1,
Sheet 1, is a front elevation of a type- erter
embodvmg my improvements, only those por-

tions of the machine being shown which are.

necessaryto illustrate myimprovements.  Fig.

2 is a top view of the’ same, certain pormons

‘the machine.

being broken away to uncover and exhibit cer-
tain portions of my improvements such as in
a complete machine could not be seen from
above, Tig.3is an end elevation of the same,
the keys at the said end being omitted to more
fully disclose my improved devices.

A represents the main supporting-plate of
" Immediately beneath this plate
are the keys P, each one of which surmounts

‘aléver, D. Each lever plays vertically in a

slot, R in a plate, R/, the slot operating as a
gulde for the lever. . Below the keys is a thick:

cross-plate, 2, extending across the machine,

its upper edge being cut into teeth 3, so'shaped’
thatthe slots between adjacent teeth shall have
one side, 4, directly vertical, and the other side,
5, shall make an obtuse a,ngle with the length
of the plate 2. The two sides approach each

'| other as they approach the bottom-of the slot

Q. The teeth are socut that each lever D,

‘when depressed, comes nearer side 4 than s1de

5. The slot Q' is made sufficiently large to
allow of considerable space between the obhque
side 5 of the tooth and the lever D.

A cord, 8, passes over the rounded tops of -
the teeth and at the left end of the machine:
passes through a curved tube, 8% and is at-
tached to the left-hand end of the paper-car-
rier B. In the other direction the cord S passes

through the elongated orifice #® in upright

plate % and through orifice in upright ad_]ust-
able plate t1, and thence upward through ori- -
fice 5, thence downward through orifice ¢'2,
thence through loop #, thence upward to an
orifice through plate t13 where it is made fast.
To a fixed point, as #7, (see Fig. 3,) one end of
the cord S*is attached The cord. then passes
over the pulley ¢, and thence around pulley

5, thence through the tube 8% and is connected

to the right-hand end of the paper-carrier E.

‘The depression of a key, P or P, causes ‘the
cord S to conform closely to the top and left-

hand surface 4 of the tooth 3, thus producing
greater friction than is caused by the conform-
ity of the cord S to the right-hand surface 5
of the tooth 3, and since the cord S, to-the
right of the pomt of depression thereof meets
with a firm resistance to being drawn to the left
in consequence of the-friction occasioned by
the cord S being, at the right hand, bent over
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and around several frictional points, as °, &,
2, and ¢, together with the weight T and the
friction of the latter on its rod #*, the depres-
sion of thekey P causes the cord on the left of
the point of depression to yield, thus drawing
the paper-carrierE from right to left the nec-
essary distance for the space between letters
or words, there being less friction operating
as a resistance to motion on your left of the
point of depression on the string than on the
right of said point.

As the pressure of the finger on the key is
removed the key will rise, and with it the le-
ver D, whereupon the draft of the weight T
upon the cord S will at once take up the slack
in said cord and have it ready for another de-
pression of a key. '

The plate Q is adjusted vertically by means

_of two set-screws. (Shown in Fig.1.) When
the plate Q is raised, depressing a key forces
the string S deeper into the notch beneath

said key, and consequently draws the paper--

carrier farther forward. Hence the size of the
letter-space is regulated by lowering or raising
the toothed plate Q. . . .

After the paper-carrier has been moved from
right to left as far as desired, it may be re-
turned to the right-hand side of the machine
in position for printing a fresh line by lifting
the weight T. This movement of the weight
draws back the cord S* and slackens the cord
S. The weight may be lifted by hand or by

- means of the foot. In the latter case the foot
may rest upon a lever or stirrup attached to
the lower end of cord &/,

The construction of the paper-carrier is as
follows: E is the outside frame thereof. In
the forward end is ¢ylinder F, and in the rear
end cylinder G, the cylinders being parallel to
the line of motion of the paper-carrier. These
cylinders are of proper size to carry paper
enough for the usual need of the type-writer.
The paper-carrier runs on wheels 21, journaled
in the carrier, and rolling on plate A.

The course of the carrier when in motion is
regulated by guides 20, one of which is on
either side of the carrier. The ends 25 of the
guides are bent inwardly and at right angles
to ‘the guide, and operate as stops to prevent
the carrier from going too far to the right or
left. The plate B, upon which the supports a
of the bearings b rest, is elevated above plate
A sufficient distance to allow the paper-carrier
and the paper thereon to run under the said
plate B. ~ I thus obtain all the room needed
for the movement of the carrier, and at the
same time obtain great compactness in the ar-
rangement of the type-levers C.

I, &, I, and P’ are adjustable guides to regu-
late the distance the canvas isto be above the
center post, and to direct the movement of the
canvas with reference to the cylinders ¥ and
G. The distance of the canvas above thé post
is usually very little. The canvas, as herein
arranged, passes, during the operation of
printing, from the under side of the cylinder

F under guard 2, over guard I', over the cen-
ter post or printing-point Q. o

1t may be here stated that this post is fix-
edly attached to plate A.

The canvas next passes over guards I' and
B3, thence under and around the cylinder G.
‘Where the canvas is so arranged as to pass
over the cylinder G, and then around it, an
additional gnard between I! and P may be
profitably employed. The paper to be printed
on lies upon the canvas, and follows the direc-
tion it takes. A gear-wheel, H, (see Fig. 2,)
engaging a gear, H’, fixed on shaft %, enables
the rotation of the said shaft 2, to communicate
a rotary movement to cylinder G. One end
of the canvas is attached to roll F and the
other end to roll G. The left-hand journaj:g
of cylinder G is journaled in the frame E, and
the right-hand journal rotates in a box ‘in
stud ¢’. The latter also supports the far-
ther portion of shaft &, while the front por-
tion of the latter shaft is supported in the
front side of the frame E, and terminates in
four or more cross-levers, I, (see also Fig. 1,)
immediately in front of the frame. These.le-
vers enable the shaft » and cylinder G to be
rotated with great exactness, and the paper
to be wound upon or unwound therefrom at
the will of the operator. A provision for caus-
ing the cylinder G at the completion of one
line of printing to wind up the paper, so that
it shall present the next blank line in readi-
ness for printing thereon, is made in the de-
vice k k' k2 %*.  This device is pivoted at &' to
a fixture on plate A, and provided with two
arms, & and %°. &? represents an arm project-

ing forward horizontally from arm k, and at

right angles thereto.
The operation of this device is as follows:

‘When the carrier E is moved from right to-

left, one of the arms I, coming into contact
with arm 72, tips the arms % %* over, so that #*is
flat on plate A and k? is upright, but does not
operate to turn the arm I. As soon as arm I
has passed over &2, the latter rises to its former
position, as shown in Fig. 1. This return is
caused in any suitable way, as by a spring, &e.
After the carrier B has moved on’ from right

to left so far that the entire line has been .

printed, the carrier is moved back, and the
arm I strikes against the arm k? and as the
latter does not yield on account of the arm I3
being against plate A, the arm I is turned so
that shaft & is rotated one-quarter of ‘a revo-
lution or less, and the cylinders G and F are
rotated sufficiently to bring a fresh line of the

paper in position to be printed on. Cylinder ’

T has its left-hand journal supported by and
rotating in the left-hand side of frame E, and
its right-hand journal rotates in the right-hand
side of said frame. Said last-named journal

projects through the frame, and terminates in
a thumb-wheel, f, whereby the paper may be
wound on or off of the cylinder I at pleasure.’
A steel spring, 15, is attached on the inside
of frame E near the top of the latter.

The-
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lower portion of the spring plays through an
opening in said frame, and presses againstthe
inner ‘edge of guide 20. . The pressure of said
spring against said guide is regulated by set-
serew 16. In this manner any momentum of
the paper-carrier E is destroyed, and the car-
" rier is always pressed against rear guide 20.
As the latter is straight, the movements of
the carrier will always be in a straight line.
The arrangement of the inking-ribbon and
its accompanying devices is as follows: An up-
right, O, is stationed at. each end of the for-
ward portion of the frame. Into the hollow
upper end thereof is inserted an arm, O, the
depth of the latter in O* being regulated by
set-screw 0% in Q% The upper end of arm O
is borad, and receives the end of a shaff, n, the
distance which thelatter is permitted to enter
the bore being regulated by set-screw O. On
the shaft nloosely works a sleeve,n!, on which
latter is fixedly centered the spool U, which
carries -the fresh ink-ribbon. On either side
of sleeve n! is a sleeve, #?, provided with an

arm, 7, whose front end is bored out, and re--

crives one end of the cross-piece nt, the dis-
tance of whose penetration into said arm is
regulated by set-screw #°. From the middle
of the cross-piece nt extends a guide, n®
Guards #® cross over the front of the guide to
prevent the ribbon from slipping off. The
_sleeves n? are each secured to the rod in the
desired position (preferably that shown in Fig.
2) by means of the set-screws n®. The inking-
" ribbon M on the spool U passes from the front
side thereof along on the guide »’, under the

guards nf, thence across the machine at right |-
follows: The sheets of paper to be printed

angles to the direction in which the paper is
printed throngh metal loop m; and down
around spool m?®, provided with high sides m?
The loop m is secured to plate B by elastic
strips m'. The spool m® is a sleeve, and is fit-
ted on a spindle, m’, rotating in journal-boxes
m3, Set-screw m* enables the spool to be set
at any desired portion of itsrevolution fixedly
on shaft m°. A cog-wheel, m%, fixedly cen-
tered on shaft m? is operated by a ratchet,
m", pivoted to lever D, which latter is ful-
crumed at e (see Fig. 3) to the under side of
the table, and is operated by key P’. Each
lever D, operated by a key, P, is so fulerumed
that a depression of a key causes its respective
type-lever C to descend with sufficient momen-
tum to carry its type end on ribbon M down
upon the paper and print through the ribbon
a clear character. A

Each fulecrum-pivot is rigidly attached to
its respective lever C, and rotates in a bear-
ing, a, on either side of the lever. This rigid
attachment between lever and fulerum-pivot
insures great and continuous precision in the
descent and impress of the type end of same.
The arrangement of the lever D in connection
with link d and lever Cis such that when D
has been fully depressed the type end of lever
C is about an inch from the face of the paper.
The momentum of the lever C, after being
rapidly started in motion, is what carries it

through the last inch of its journey and im-
presses its character upon the paper. After
delivering its impression, lever C is instantly
returned back to a position an inch abovethe
paper, and allows the operator to inspect the
printed line. . Upon the finger being removed
from its operations, key-spring 22 returns lever
C instantly to its former position againstguard
N. In practice the type-lever returns in-
stantly to guard N. This latter extends
around. the backs of the type-levers and hold

‘them in a uniform position. It consists of a

center rod or wire, O%, connected to arm Q,and
covered with a rubber surface, O° to break

‘the force of the return of the levers C after

printing, and also prevent the wear of rod O°
and the noise which the striking of metal
against metal occasions. oo
Sleeve n?, on the right, is tightly secured at
the proper angle to rod n by set-screw «%, and
sleeve n?, on the left, being first firmly pressed
to the right against sleeve n, and theresecured
by set-screw n?, thus adjusted creates a lateral

pressure at the points 23 and 23, thus securing

a friction which tends to prevent the turning
of sleeve n!, so that the ribbon cannot be un-
wound from spool U until a foree sufficient to
overcome said friction is exerted upon the rib-
bon at spool m? by lever DY, as hereinbefore de- .
seribed, so that the ribbon is always taut while

‘being operated, and it is the elasticity of the

ribbon and the spring of the guide, together
with the flexibility of the elastic cord m!, that
causes the ribbon to return to its place at a
distance above the printing-point. :
The general operation of the machine is as

are successively:rolled around cylinder F by

‘'the aid of thumb-wheel f, the upper end of the

last sheet being passed under the guard ¥ and
over guards ! I! P and around cylinder G.
The keys P, operating appropriate characters,
are struck at will. The depression of the key
causes the type-lever to descend and carry the
ribbon M upon the paper with force enough to
make the type transfer sufficient ink from the
ribbon to the paper to make a clear impression
thereon of the character on the face of the
type, the paper and canvas being sustained by
the center post at this instant of printing.
The lever C, after printing, instantly rises to
its former position against the guard N, this
elevation of the lever being accomplished by
the spring 22. The upper end of this spring
is attached to the lever D and the lower end
to a plate fixed in the lower portion of the ma-
chine, but not shown in the drawing. As the
ribbon is carried down by lever C the guiden’
and metal loop M yield. The movement of
the guide causes a torsion of the rod =, and
the tendenecy of the latter to assume its former
position, together with the elasticity of »* and
%, raises guide n®back to its original position
and stretches the ribbon taut as soon as the
lever C rises. The height of the ribbon above
the paper, when not deflected by lever G, is
preferably about an inch. All rotation of the
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spool m® in the direction which would unwind
the ribbon is prevented by the ratchet W and
prawl V. At each depression of a key the car-
rier I is moved one space from right to
left, this movement being accomplished by

the lever D under the key acting on the cord

S, hereinbefore described. To move the car-
rier a space without printing thereon, the
spacing-key P! is depressed, and the lever D!
of said key acts on the cord S, as before men-
tioned. The blank space-can be multiplied,
as desired, by continuous successive depres-
sions of said key P'. KeyP! performs another
function, viz: Each depression thereof ele-
vates the ratchet m?, and rotates the wheel mS
the distance of one tooth, thereby rotating
spool m* and winding up the ribbon about the
the length of a letter, drawing a like amount
of fresh ribbon from spool U and presenting
a fresh surface of ribbon for use.

The spool U is prevented from unwinding
by meauns of ratchet-wheel W on shaft m® and
pawl v pivoted to plate B. Asa space has to
be made between every word, the machine is
sure to” be duly supplied with fresh ribbon.
The operator is thus relieved of the care of
moving the ribbon. This I deem a valuable
improvement. After a line has been printed
the weight T is lifted by the hand or footand
the carrier retracted in position for printing a
new line. - In its retraction an arm, I, has been
turned by arm #%, and thus cylinders G and F
are rotated, and the paper is moved one line
forward. Afterthe desired amount of printing
has been done, the paper may be wound off
cylinder G, and at the same time fresh paper
woundon cylinder I by turning thumb-wheel f.

To accomplish the purposes for which the
ribbon is located as described—namely, to
enable the operator to inspect the printing at
the instant of printing and while a line is
being printed—itis not necessary that the rib-
bon should cross the machine at exactly a
right angle to the line of printing, and it is
deemed that any location thereof, substan-
tially as specified, which accomplishes the
above result belongs to my invention.

“What I claim as my invention, and desire
to secure by Letters Patent, is— :

1. The ribbon stretched across the machine
at right angles to the lines of printing, at a
distance above the paper to be printed, and
supported by yielding supports, and adapted
to receive the impingement of the face of the'.
type forced down to be printed, and be carried
down by said type against the baper, printing
thereon the character of said type, and, upon
the retraction of said type, assuming its orig-
inal position at a distance above the paper,
substantially as and for the purposes set forth.

2. The combination of ribbon M, spool U,
guide #% loop m, elastic cord m', and spool.
m®, substantially as and for the purposes set
forth. :

3. The combination of spacing-key P!, lever
D', pawl m", ratchet-wheel mS, axis m®, and
spool m?% the latter preferably made loose on
said axis, and provided with set-screw m#and
ratchet-wheel and pawl, substantially as and
for the purposes set forth. ‘

4. The device for regulating the resistance .
to the rotation of the spool U, consisting of
sleeve n! and sleeves n? and set-serews n® on
rod n, substantially as set forth.

5. The combination of spool U, sleeve nl,
arms n7 7% set-screws »* and »°, guide %% pro-
vided with loops #% substantially as and for
the purposes set forth. .

6. The cord S, weight T, and friction de-
vices #°, %%, ¢, and ¢!, and brake 15, substan-
tially as and for the purposes set forth,

7. Thecombination of the adjustabletoothed .
plate 2, cord S, and key-lever P R, substan-
tially as and for the purposes set forth.

8. The combination of the upright plate and
the adjustable toothed plate, for the purposes
set forth,

9. The combination of cord S® paper-car-
rier E, tube $°% pulleys ¢ ¢, and weight, sub-
stantially as and for the purposes set forth,

10. Thecombinationof uprights O*, with set-
serews (0% arms O, with set-screws O! and .
guard O° N, and arm n, substantially as and
for the purposes specified.

v BENTON HALSTEAD.

Attest:

C. WALTON, Jr.,
‘Wir. HUBBELL FISHER.



