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UNITED STATES

PAaTENT OFEICE.

HORACE G. BENDER, OF AKRON, OHIO, ASSIGNOR OF ONE-IIALF TO JOIN
GRETHER, OF SAME PLACE.

PRINTING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 419,240, dated January 14, 1890,
Application filed June 8, 1889, Serial No. 313,602, (No model.)

To all whom it may concer:

Be it known that I, HORACE G. BENDER, a
citizen of the United States, residing at Akron,
in the county of Summit and State of Ohio,
have invented certain new and useful Tm-
provements in Printing-Machines; and I do
hereby declare that the following is a full,
clear, and exact desecription of the invention,
which will enable others skilled in the art to
which it appertains to make and use the
same.

My invention relates to improvements in
printing-machines; and theinvention consists
in a machine especially adapted to sign-print-
ing and the like,and which will print on rigid
or flexible material, as boards, metallic plates,
muslin, oil-cloth, and similar material, all as
hereinafter fully deseribed, and particularly
pointed out in the claims.

In the accompanying drawings, Figure 1 is
asectional elevation of myimproved machine.
Fig. 2 is a plan view of the machine, with the
ink-rollers and part of the frame above the
bed removed. Fig. 3 is a sectional elevation
on line x x, Fig. 2, with all the parts broken
away except those connected with the revolv-
ing bed and the impression-cylinder, giving a
horizontal view between said cylinders and
the revolving bed. Fig. 4 is a section of the
letter-carrier belt, showing the longitudinal
guides and the manner of securing the flexi-
ble form thereon. Fig. 5 shows a section of
sprocket-chain used on the carrier and both
in plan and side view.

A represents the frame of the machine, the
style or form of which is not material, pro-
vided that it accommodates the machinery
and serves the purposes I have in view.
‘Within the sides of the main portion or body
of the frame is hung on a shaft the revolving
bed B, so arranged that it will come on about
a level with the portion of frame indicated
by the longitudinal bars A’. The feed-table
proper A?is fixed on the frame A on suitable
supports slightly below the level of the re-
volving bed, to facilitate feeding therefrom
between the said bed and the impression-
eylinder, and said table is cut away, so to
speak, about its center to make room for the
revolving bed. The clevation of the bed B
above the feed-table need be but slight, but
such elevation is desirable to facilitate the

feed. Attention is called to Fig. 3, where the
relative arrangement of these parts is shown.
Between thelongitudinalbars A’ of the main
frame and the fixed feed-table A*is arranged
a moving feed-frame C, supported on grooved
sheaves or rollers b, which serve as guides
for said frame. The frame C consists of two
longitudinal bars c, connected at their front
ends by a cross-bar ¢’ and provided with an
adjustable feed-regulating bar ¢* near their
front ends. This feed-bar ¢?® is held adjusta-
bly on the longitudinal bars ¢ by set-screws
and clamps ¢3, or their equivalent, and is de-
signed to regulate and fix the point at which
the printing shall begin with reference to the
automatic feed-gear, as hereinafter fully de-
scribed. It will be seen that the bars ¢ are
outside the ends of the revolving bed and the
carrying or supporting eylinder D,and do not
come in contact with either of said parts.
The said eylinder D is supported in adjustable
bearings d, directly above the revolving bed,
and said bearings are cushioned above to per-
mit an upward movement in case of inequali-
ties or the like in printing. The bearings d
may stand in vertical or inclined supports.
The bed B and cylinder D revolve in unison,
so as to give the requisite feed in printing.
In making duplicate or successive im-
pressions of lelters or characterson the same
space much difficulty has been experienced
in regulating the feed so as to bring the re-
peated impressions on indentically the same
place as the original impressions or in such
relation thereto as may be determined upon
for shading or other effects. I have over-
come all difficulties in this respect and am
enabled to make as many repeated impres-
sions in the same space or the finest adjust-
ments either way therefrom, as may be de-
sired, and this by mechanism that cannot fail
to perform its function at the right time and
in the manner desired. To effect these re-
sults, I have provided each bar ¢ of the feed-
frame C with teeth or gear ¢! arranged on
the upper surface of said bars opposite each
other, so as to act together. Then to mesh
with these teeth or gear ¢t and to effect the
feed of said frame C at the right time, I pro-

vide the carrier-belt E, which passes round

the eylinder D and the idler-pulley F, Fig. 1,
with a series of sprocket-links or other suit-
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able gear G. These links or gear are on the
edge of the carypier, so as to leave the inter-
vening space free for printing purposes, as
well as to make engagement with the gear on
the feed-frame.

The idler-pulley F is hung in bearings f
on arms f’, extending back from the main

-frame, and screws f? are provided to adjust

the said bearings back and forth on gaid arms
to obtain the desired tension of the belt and
to adapt the idler tobeltsof differentlengths.
Motion is imparted to the belt and idler by
theimpression-cylinder, and when the sprock-
et-links are carried round to the front a suffi-
cient distance they engage the teeth ¢*on the
feed-bars, which starts s(ud bars and carries
them along the full length of the gear, but no
farther. When this feed is exhausted, the
feed of the opposed cylinders is supposed to
‘begin, or is so far advanced on the type that
it will continue by reason of such contact,
and there is no longér need of feed by the
gear. Ordinarily the type orcharacters from
which impressionsare taken will be so placed
on the carrier-belt that they will come into
working position just before the sprocket-
links pass outof engagement,thus permitting
no motion in the feed to be loqt but the tw
feeds may act in conjunction and the type or
characters on the belt may extend between
the sprocket-links thereon.

The belt or form carrier E is preferably
made of leather and is of a fixed length and
of the width of the bed, so as to adapt it to
receive the largest size of type or other char-

_ acters, or two or more rows of the same, if de-

. sired, and as it receives its motion from the
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cylinder D it must necessarily move with it
at the same rate of speed. The fact of this
uniformity of speed enables me, by fixing the
initial feed-gear thereon, to always buno my
impressions exactly where I want them. Take,
for example, Fig. 2 for illustration. There

we have in view the ‘gear on the carrier and
a certain fixed relation of the type to said
gear, which relation, so far as this form is
concerned, is unchangeable. Now, going to
the feed - flame carrying the ar tlcle to be
printed upon—say a sign-board—we find the
end of the board at the front of the frame
resting against the adjustable regulating
cross-bar 02 and the other end 1est1n0“ on the
feed-table towcud the cylinder D. ThlS be-
ing the relation of the several parts and the
machine being started, the feed-gear will first
pass into engagement and continue to ifs
end. = Just before reaching the end the type
on the form will have come around and taken
position belween the bed B and the eylinder
D, and the feed of these parts will continue
to act till the end of the type-form has
been reached, which is toward the other ex-
tremity of the board. Meantime the feed of
the board being taken from the feed-gear by
the cylinders, said gear and feed frame C
have performed their allotted work, and the
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frame C,immediately upon being relieved, is
carried back to its starting-point by the coun-
ter-weight C’, attached to a cross-bar ¢ of
said frame by a cord or chain., The frame C
having returned exaectly to its starting-point
is then in readiness to move forward a sec-
ond time, and the sign-board with its single
impression will be placed thereon, exactly as
it was originally, againstthe cross-bar ¢? if a
second impression is wanted on the same
characters. Obviously the feed of the frame
C cannot begin until the feed-gear comesinto
action, and the board being in the same po-
sition as before and the type in the same re-
lation to the gear, a repeated impression on
precisely the same space. must follow. .The
counter-weight C’ has sufficient weight tore-
turn the frame C’ to its normal position as
soon as the feed-gearis disengaged and while
the printing is going on.

On or around the carrier or belt E, I fix a
flexible form H, preferably of canvas,though
other suitable material may be used for this

purpose, and said form is stretched upon the

carrier and its ends fastened thereto by lac-
ing or otherwise to prevent creeping of the
form on the carrier if not so secured. Then
to hold the canvas form in perfect aligninent
on the carrier I provide slightly-raised flexi-
ble guide-strips I, glued, cemented, or other-
wise temporarily and removably attached to
the surface of the carrier in parallel lines,
and of such width apart thatthe canvastype-
form will rest snugly between the same. If
wider or narrower canvas be used for the
form, one or both of the strips I will be moved
inward or outward, as may be required, and
in no case will they be deep enough to inter-
fere with the print. Correspondingly adjust-
able guideways I’ are fixed on the table of
the main frame.

The type or other characters employed are
preferably made of leather, but other flexi-
ble material may be used for this purpose,
and they are attached to the form by glue,
cement, or other temporary fastening, so as to

be remova-ble and in such relation to the-

feed-gear as to lose no motion in the feed
when the gear has gone to the extent of its
movement, as above described. The length
of the forms is determined before they are
put on the carrier, and the carrier and forms
have each a certain fixed length, which re-
mains unchanged. If alonger impression is
to be made than a given length of form and
carrier afford, a carrier and form of greater
length will be used.

The machine here shown is convertible to
print either on the more rigid materials to be
fed horizontally on a bed,asabove described,
or on fabries, oil-cloth, and the like,in which
latter case the bolts of goods would be sup-
ported, say, on a sultable roller, as L, (shown
in dotted lines, Fig. 1,) and carried over the
revolving bed to be printed and then wound
upon a suitable reel, drum, or roller M in the
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rear of the revolving bed. When this class of
printing is done, the feed-frame C and the
feed-gear are not required.

The feed-gear might be arranged on one
side alone, but would not work as satisfac-
torily as on both sides. . .

A group of inking-rolls N O is shown in
Fig. 1 above the cylinder D; but these in
themselves are old,and in this machine serve
the usual purpose of supplying and distribut-
ing ink to the type-form. In any case, how-
ever, it is desirable to so distribute the ink to
theroller that it will be inked only the width
of the form printed.

The cylinder D has vertically-adjustable
bearings to adapt it to print on materials of
different thicknesses, as well as to provide for
possible differences in depth of type or other
differences that may occur. -

Suitable gears, belfs, and pulleys are pro-
vided to convey motion tothe several revolv-
ing parts from the shaft P.

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

1. In a printing-machine, a flexible form-

carrier and a flexible form provided with

characters stretched upon said carrier and
fastened thereto only at its ends to prevent
creeping, and cylinders or rolls on which said
carrier is supported, substantially as de-
seribed. ‘

2. In a printing-machine, a flexible form-
carrier, in combination with a flexible form
stretched upon said carrier the entire length

of the carrier,and having its ends temporarily

fastened. to the carrier, substantially as de-
scribed.

3. In a printing-machine, a flexible carrier
for a printing-form provided with parallel
strips on its face between which the said
form is adapted to rest, substantially as set
forth.

4. In a printing-machine, a flexible form-
carrier provided with parallel strips on its
outer surface, and a flexible form lying be-
tween said strips, substantially as set forth.

5. In a printing-machine, a carrier and a
form stretched one upon the other and fast-
ened together, supports or guides for the form
to keep it in alignment, a cylinder and roller
on whiceh. the carrier and form are supported,
and a revolving bed, substantially asset forth.

6. In a printing-machine, a flexible carrier
provided with temporarily-attached strips
forming lateral supports or guides to keep
the form in alignment, in combination with
a flexible form stretched over the carrier-belt
between said strips and provided with flexi-
ble characters, as letters, and cylinders or
rolls on which said parts are supported, sub-
stantially as set forth.

7. In a printing-machine, a feed-frame
supported on rollers on the main frame and

provided with gear, in combination with a
flexible carrier provided with gear meshing
with the gear on said frame and a carrying-
cylinder and revolving bed arranged to work
between said feed bars and gears, substan-
tially as set forth.

8. In a printing-machine, a flexible carrier
and afeed frame and gear on the edge of the
said carrier meshing with gear on the edge
of the said frame, and means to carry the
frame back to its point, substantially as set
forth. )

9. In a printing-machine, a flexible carrier
provided with flexible gear along a portion of

its edge and a flexible form stretched over

said carrier, in combination with a feed-table
having feed-gear meshing with the gear on
the earrier, a revolving Ded, and a support
for the carrier and form, substantially as set
forth.

10. In a printing-machine, a form-carrier
in the shape of an endless belt having gear
along a portion of its edges on its outer sur-
face and parallel strips on said surface, serv-
ing as guides for the type-form, substantially
as set forth.

11. In a printing-machine, an endless flexi-
ble carrier stretched over a carrying-cylin-
der and an idler and an endless type-form
stretched over said carrier, in combination
with a revolving bed, substantially as set
forth.

12. In a printing-machine, a revolving bed,
a carrying-cylinder, and an idler, in combi-
nation with an endless carrier, supported on
the carrying-cylinder and idler and provided
with guides to keep the type-form in align-
ment, and a type-form stretched lengthwise
between said guides, substantially as set
forth.

13. In a printing-machine, a stationary
feed-table and a revolving bed, in combina-
tion with a movable feed-frame at the sides
of said table, provided with an adjustable
feed-regulating device and gear, a carrying-
cylinder, and a flexible form-carrier on said
cylinder, having gear meshing with the gear
on the feed-frame, substantially as set forth.

14. In a printing-machine, a movable feed-
frame provided with an adjusting device to
regulate the feed of the material printed
upon, and gear along its sides, in combina-
tion with a form-carrier having gear to mesh
with the gear on said frame, and a form.on
sald carrier provided with characters, a car-
rying-cylinder, and a revolving bed, substan-
tially as set forth.

In testimony whereof I hLereunto set my
hand this 28th day of May, A. D. 1889.

HORACE G. BENDER.
Witnesses:
CHAS. GOETHER,
Ron1. D. THOMPSON.
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