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SPECIFICATION forming part of Letters Patent No. 387,500, dated August 7, 1888,

Application filed June 30, 1887,

To all whomy it may concern:

Be it known that I, DAvID 1. ECKERSON, a
citizen of the United States, residing at Worces-
ter, in the county of Otsego and State of New

5 York, have invented certain new and useful
Improvements in Printing-Machines; and I do
declare the following to be a full, clear, and ex-
act description of the invention, such as will
cuable others skilled in the art to which it ap-

10 pertains to make and use the same, reference
being had totheaccompanying drawings,and to
the letters and figures of reference marked
thereon, which forma part of this specification.

This invention relates to improvements in

15 that class of printing presses or machines de-
signed to print upon paper taken from a roll,
and which, after being printed, may, if de-

sired, be cut into sheets of any size, all of.

which operations are performed automatically
by the machine, the especial object of the in-
vention being to produce a printing-press that
shall be capable of taking its impressions from
ordinary type or stereotype-plates in a very
rapid manner and at the same time execute the
25 work in a good and legible form.

20

In carrying out my improvements I con-

struct a rectangular frame of metal, to and
upon which all the operative parts of the ma-
chine are secured. These consist of a suitable
3o driving-shaft revolving in bearings attached
to the opposite sides of the frame, said shaft
carrying a cam by which a vertically-recipro-
cating movement is given to the type-bed,
causing it to come in contact at each upward
.35 movement with the impression-plate or sta-
tionary platen above it or to cause the type
secured upon said type-bed to act upon the
paper passing between it and the platen.

In order to properly. ink the types before
each impression, an inking-disk is placed at
each side of the machine, over which and the
type-bed the inking-rollers pass,traversing the
surface of the type on each journey from oné
disk to the other, thus allowing an impression
to be made after each passage of the rollers in
either direction, instead of allowing only one
impression to two trips of the inking-rolls.
. When but one ink table or disk is used, .as in
the common press, the rolls must travel over
the type and return between the impressions,
thus causing much loss of time.

40

50

Serial No. 243,003.
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Motion is given to the inking-rollers by a
pitman attached to a crank upon a shaft at the
side of the machine, connected to the main
shaft by bevel-gear of such a character as to 53
allow the inking-rollers to travel back and
forth over the type once to each two complete
revolutions of the main shaft, the machine
makiug two impressions to each complete revo-
lution of the shaft which gives motion to said 6o
rollers. To the oscillating arm carrying the
inking-rolls is also attached the swinging arm
which operates the pawls that rotate the ink-

ing-disks.

The devices which draw the paper from the 65
roll consist of two driven rolls between which
the paper passes, an intermittent movement
being given to these rolls by means of suitable
gearings connecting them with a horizontally-
placed shaft which is operated at the proper jo
time through the agency of a rack connected
with an adjustable crank upon a shaft at the
side of the machine, revolving at the same
speed as the main driving-shaft, the pinion
upon which the rack operates being loose 75
upon its shaft and causing the latter to re-
volve in one direction only throngh theagency
of a pawl and ratchet, the forward movement
of the feed-rolls being so timed as to draw for-
ward the paper when the type-bed is at its 8o
lowest point and to remain stationary while
said bed is carrying the type up and making
an impression.

As the crank-pin which gives motion to the
rack is capable of adjustment nearer to or far- 85
ther from the axis of the shaft which carries
it, it is evident that the movement of the rack,
and consequently that of the feed-rolls, can be
graduated to suit the desired forward move-
ment of the paper. 90

As in printing handbills and like articles
it is necessary to cut the continuous sheet
upon which they are printed into pieces, each
of which shall contain the matter of a single -
bill, I provide a pair of rolls having adjusta- gsg
ble cutting-disks thereon, whichsplit thesheet
longitudinally into any desired number of
parts. These parts are then cutb transversely

into pieces, each being the length of a single
imprint, by a vertically-reciprocating cutting- 1oo
blade operated by a cam upon the shaft which
gives motion to the feed-rolls,sothat the move-
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ments of the latter and the cutter are synchro-
nous, therefore dividing the continuous sheet
into pieces of the same length as the distance
the sheet is fed forward at each imprint.

The roll of paper is carried upon a shaft in
suitable supports at one end of the machine,
said shaft being provided with a grooved pul-
ley over which passes a cord, one end attached
to the frame of the machine and the other to
a weight, the cord and pulley thus forming a
frictional deviece which prevenis the paper
from unrolling any faster than it is drawninto
the machine by the feed-rolls.

When it is desired to print the sheet upon
both sides, a roll driven bya belt from the
main shaft is substituted for the receiving-ta-
ble as the sheet of paper passes through the
machine the first time. The sheet is thus
rolled up, and after the printing is completed
on one side the roll of paper is transferred to
the opposite end of the machine and passes
through it a second time to receive the im-
print on the opposite side.

The whole apparatus thus forms a complete
automatic printing-machine, making its im-
pression from an ordinary plane form of type,
instead of the eylindrical form commonly used
for fast printing, in which the ordinary type
cannot be used, but the printing must be done
from a stereotype-plate bent to the curvature
of the cylinder, thus making a saving in time
and cost.

In the accompanying drawings, which form
a part of thisspecification, and in which simi-
lar letters of reference indicate like parts in
the different figures, Figure 1 is a side cleva-
tion of the machine complete as arranged for
printing on one side of the sheet of paper.
Fig. 2 is a longitudinal section of the same
upon an enlarged scale. TFig. 3 is a top or
plan view showing the frame and position of
the inking-disks with relation to the type-
bed. TFig. 4 is a transverse vertical section
through the machine on line 3 3 of Fig. 1.
Tig. b is a similar section online 2 2 of Fig. 1.
Fig. 6 is a horizontal section on line 4 4, Ifig.
B, showing the arrangement of the mechanism
which operates the cutting-knife. Tig. 7is a
longitudinal section through the type-bed and
inking-disks, illustrating the arrangement of
mechanism used to rotate said disks. Fig. 8
is a perspective view of the type-bed removed
from the machine. Fig. 9is a similar view of
theinner part of the frame,showing the grooves

5 whieh act as guides for the type-bed and the

step-openings which receive the spindles of
the ink-disks. Fig. 10isa sideelevationshow-
ing, upon an enlarged scale, the rack and gear
which operate the feed-roller. Fig. 11 is a
horizontal section of the same on theline 8 8.
Tig. 12 isanend view of the ratchet-wheel and
pawl which operate the shaft that drivesthe
feed-rolls, Tig. 13 is a sectional view of said
feed shafton theline 1010 of Fig. 12. Fig. 14is
a vertical seetion through a roll of paper as
supplied to the machine, showing the devices
for holding the same in position and prevent-

387,500

ing its rotation upon its supporting-shaft.
Tig. 15 is a top or plan view of the platen or
plate which receives the pressure from theim-
print. Fig. 16 is a side elevation of a part of
the machine with the devices attached which
receive the printed sheet and roil it up when
it is desired to print said sheet upon both
sides. Tig. 17 shows a section of the same on
line 9 9 of Fig.16. TFig. 18shows a sectional
view on line 5 5 of Fig. 2. Fig. 19 shows a
sectional view on the line 6 6 of Fig. 2. Fig.
20 shows a sectional view on the line 77 of
Fig. 2.

The working parts of this machine are car-
ried upon a frame composed of the two sides
A A’, united at suitable points by cross pieces
or girts and by the inside transverse frame, I,
which supports and guides the movable type-
bed C and inking-disks D. The sides A A’
have each a rectangular inclined projection,
B, to which the ends of said transverse frame
are bolted by the bolts ¢ ¢. Above this frame
B and attached to it by means of the boltsd b,
provided with adjusting-nuts, is the platen E,
the under side of which is covered with alayer
of rubber or other equivalent yielding mate-

75

8o

85

v

rial, ¢, secured to the metallic under surface -

of the platen by o suitable cement. As this
yielding material does not form a proper wear-
ing-surface to receive the impression,it is eov-
ered by a layer of linen cloth or other suitable
woven fabric, ¢/, which is carried across the
face of the platen and ashort distance upon its
sides and secured thereto by the screw-bolts
« «, thus affording a ready means of remov-
ing and replacing the eloth when made neces-
sary by its wear or for other purposes.

The type-bed C is provided with suitable
upwardly-projecting ledges, d d, at each side,
within which the form of type is locked, and
with two downwardly-projecting guides, &' &',
which are received in the recesses d” d” of the
frame B, thus forming an efficient guide for
said type-bed in its reciprocating movements.
To the under side of the type-bed is secured
by means of the bolts a” ¢ the hollow conical
and slotted extension or standard C', terminat-
ing atits lower end in the cylindrical portion
C”, which passes through a suitable orifice in
the cross-bar A”, forming a guide for the lower
end ofsaid extension ¢’ andsteadying the move-
ments of the type-bed.

In the lower part of this extension-piece C'
are formed two slots, ¢ and ¢, crossing each
other at right angles, the slot e being larger
than the other and having pivoted in its up-
per and lower ends the two friction-rollers ¢”
¢”, and between these rollers in the slot is
placed the cam IY, mounted upon the main
driving-shaft I of the machine, which passes
transversely of the machine through the slot
¢ and revolves in journal-bearings ¢ g, secured
to the side frames, A and A’. The periphery
of this cam ¥’, as shown in Fig. 2 of the draw-
ings, is concentric with its axis for at least one-
half its perimeter, so that while the type-bed
is resting upon the concentrie portion said bed
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shall remain stationary at the lowest point of
its movement long enough to allow time for
the inking-rolls f f to pass over the sarface of
the type. These inking-rolls are carried by
the adjustable spring-bearings f’ f/, attached
in the usnal manner to the upper ends of the
swinging arms H H, secured at their lower
ends upon the rock-shaft H’, journaled length-
wise of the machine in the cross-bars H”,

Iu order to give to the arms H H the move-
ment needed to carry the inking-rollers from
one inking-disk ID across the type to the ink-
ing-disk upon the opposite side of the ma-
chine, a bevel-pinion, /, is secured upon the
projecting end of the shaft F, which pinion
engages with the wheel 7/, having twice as many
teefh as are in the pinion, said wheel being se-
cured upon the shaft I, revolving in journal-
bearings attached to the side A’ of the ma-
chine-frame. Upon one end of this shaft I is
secured a crank-wheel, 7. In a radial slot
formed in this crank-wheel is adjustably se-
cured the crank-pin ¢, to which isattached the
pitman J, connecting with the arm J, attached
to therock-shatt H'. It will be apparent from
this construction that two revolutions of the
mainshaft Fwill be required to producea com-
plete reciprocation of the inking-rolls—that
is, to carry them from one inking-disk to the
other and back again, thus passing once over
the type at each imprint. The revolution of
the shaft I' eauses the cam I to elevate the
type-bed and bring it into foreible contact
with the platen or with the paper placed just
beneath it. Togive a rotary movement to the
inking-disks D, a swinging arm, J”, pivoted at
¢ to a downwardly-projecting arm of the
frame, is connected with oue of the arms I
which operates the inking-rollers by a bolt, i,
passing through an elongated slot in both
arms and connected at its upper end by a
pivotal connection with the horizontally-re-
ciprocating bar K, carried in guides attached
to the type-bed. To each end of this bar K
are movably secured by means of a set-secrew
the vertical arms k %, each of which has pivoted
in its upper end a pawl, ¥, with its inner end
weighited or atbached to a spring, so that its
outer free end is always retained in connec-
tion with (he ratchet-teeth formed on the un-
der side of the disk, as shown in Fig. 7 of the
drawings. A downwardly-projecting pintle,
D', upon the under side of the inking-disks
rests in a suitable hole formed for its recep-
tion in each of the cross-bars D” of the trans-
verse frame B and forms the support and bear-
ing for said disks. :

Upon one end of the frame of the machine
are secured two standards, L L, the upper ends
of which are bilurcated and form the journal-
bearings for the roll-shaft I/. 'This shaft car-
ries two cones, m m’, the cone m being fixed
upon the shaft and the coue m' made adjusta-
ble thereon by means of a set-screw, so that
the eones which enter the opening in the cen-
ter of the roll of paper, M, may be adjusted
to the length of said roll. In oider to give

these cones a firm grip upon the roll M, they
are each provided with a series of projecting
ribs, n”, which, when the cones are forced into
the ends of said roll, firmly grip the same and
prevent its turning upon the shaft I/, Asa
further means of regulating and retarding
the unwinding of the paper from the roll, a
grooved pulley, 1", is attached to the adjust-
able cone, over-which pulley passes a cord,
n¥, having a weight, W, attached to its end.
This weight causes the cord to act as a friction-
brake npon the roll and prevent the paper
from unwinding therefrom faster than it is
taken up by the- feed-rolls in printing. The
paper as it is drawn from the roll M passes
between the rolls N and N’, mounted in the
standards M’ M’ on opposite sides of the ma-
chine. The upper one of these rollers, N, is
pressed down upon thelower one or the paper
between them by means of the screws 7,
which are prevented from forcing them too
tightly together by spiral springs inserted in
the standards between the journal-boxes in
which the rolls revolve and the adjusting-
screws. The sheet of paper then passes over
thesupporting-rolls O O,attachedtothe platen,
which rolls prevent it from dropping on the
type-bed when the latter islowered toallow the
inking-rollerstopassoveritssurface. Thesheet
then passes onward to the feed-rolls P P, ar-
ranged one abovetheotherin the standards P,
said rolls being caused to take a firm grip on
the paper,notonly by the weight of the toproll,
P, but also by the pressure brought to bear
upon this roll by the screws #’ %/, which act
through springs upon the bearings of this roll
in the same manner as the screws » upon the
bearings of the roll N. In order to give the

necessary intermittent movement to these feed- -

rolls, they are connected with the main driv-
ing-shaft through the following mechanism:
As heretofore described, the shaft I revolves
in suitable bearings attached to a side frame
of the machine at a speed one-half that
of the main shaft ¥, and from this shaft I
the shaft I’, which gives motion to the feed-
rolls, is driven; but as it is uecessary that the
shaft 1’ should revolve at the same speed as
the main shaft it is connected by the spur-
pinion O with the toothed wheel O”, having
double the number of teeth that the pinion
has and mounted upon the shaft I. At the op-
posite end of the shaft I’ from that which
carries the pinion is secured the slotted erank-
arm p. An adjustable crank-pin, p’,secured to
this arm, is connected by a pitman, p”, with
the reciprocating rack R, sliding in a guide,
R, attached to theside A’ of the frame. (See
Figs. 10 and 11.) This rack engages with the
spur-gear Q, loosely mounted on the shaft 17,
which shaft is carried in bearings attached to
the side frame of the machine.
this gear  is formed integral with or attached
to a double-flanged disk, Q', which carries piv-
oted within the flanges, one or more pawls, 7,
the engaging ends of which puss through open-
ings in the inner flange and engage with the

73

8o

90

95

oo

10§

II0

Iig

I20

[25

The hub of -

130



(7}

'S5

20

30

40

6¢

65

K 387,500

teeth of the ratchet-wheel 7, seeured upon
the shaft1”. (See Figs.12 and 13.) Tnorder
to secure the engagement of these pawls with
the ratchet, a spring, »', is secured to the disk
between the flangesand bears conbinually upon
the rear end of the pawis, so that the pawls
are always in engagement with the ratchet
no matter at what point of its periphery it
may be situated. A cover, 7, is secured to
the open side of the flanged disk Q, inclosing
the ratchet and preventing the entrance of
dirt or othier matters which might prevent the
perfect operation of the parts. Madeadjust-
able longitudinally uponthe shaft I” by means
of a spline and feather key is the miter-gear
S, the mate to which, &', is sceured upon the
shaft of the lower feed-roll, P,

The upper roil, P, is made to revolve in uni-
son with the lower one by means 'of the spur-
gears 87 8", sccured upon the shafts of the
feed-rolls at the side of the machine opposite

“to that upon which the gears S and 8 are

placed.

It will be apparent from this construection
that the distance over which the peripheries
of the feed-rolls travel at cach revolution of
the main shaft will depend altogether upon
the distance of the movable erank-pin p’ from
the axis of theshaft T', thus enabling the move-
ment of the rolls, and consequently the length
of paper drawn forward, to be adjusted to the
length of the imprint. As this change in the
length of paper fed forward at each imprint
may necessitate a change in the position of the
feed-rolls, I provide for sueh an emergeney by
carrying the standards which support said
rolls upon a sliding frame, T, made adjustable
lengthwise of the machine by the screws T T,
connected by suitable miter or bevel gears
with the cross-shaft T, one or both ends of
which are provided with a baud-erank, Fig. 20,
by the rotation of which the frame T may be
moved to any desired point.

In the printing of handbills and similar
sheets of stall dimensions it greatly facilitates
the speed with which they may be produced
to use a sheet of paper wide enough for two or
more of the bills, the type upon the bed from
which they are to be printed being duplicated
or triplicated, as may be desired. After the
printing upon such a sheet is accomplished, it
becomes necessary to cub it into as many strips
as there are forms on the bed, which eutting
is accomplished DLy the use of rotary shears ar-
ranged upon the frame between the feed-rolls
and printingapparatus. Theseshearsare con-
structed as follows: In suitable slotted stand-
ards, U U, attached to the frame, are placed
two shalts, U’ U”, the shaft U” being fitted with
a series of movable sharp-cdged disks, V, se-
cured at any desired points along said shaft
by set-serews ¢, and the shaft U’ having simi-
lar disks, V', arranged as desired to correspond
with those on the shaft U”, but held in posi-
tion against the corresponding disks of the
other shaft by having a spring, ¢, placed upon
the shaft between said collar and the hub of

the disks V7, so thab the latter are always kept
up against the disks V by a yielding pressure,
which causes them to act in dividing the sheet
of paper like a pair of shears. Motionisgiven
to these shears by means of the pair of miter-
gears v v, one of which is sceured upon the
shaft U’ and the other upon theshaft 17, while
the shaft U” is driven from the shaft U’ by
means of spur-gears v’ ¢/, seeured upon oppo-
site ends of shafts U’ and U”. The standards
which carry these rotary shears, at the end
where they are coupled by the gears v’ v/, are
located out beyond the frame, so as to make
room for the assemblage of all the cutting-
disks at one end of their shafts and out of the
way when they are not needed for use.

1t also becomes neeessary to provide means
for eutting the shect or strips transversely
into pieces of a length equal to the distance
that said sheet or strips are drawn forward by
the feeding-rolls at each imprint. This is ac-
complished by the knife X, having a vertical
reciprocating movement in the guides w w at
caecl side of the frame T. A pitman, X', ex-
tends downward from the knife, and is con-
neeted at its lower end with the bifurcated
lever Y, at cach extremity of said bifurca-
tions being pivoted 1o the frame A, and a bar,
w”, extends across from one arm of the lever
to the other. Upon this bar the lower end of
the pitman moves when the position of the
frame T is shifted, the feeding-rolls and cut-
ting-knife shifting with it.  As the sheets are
severed by the cutting-knife they fall upon an
inclined removable table, Y’, attached to the
end of the machine by hooks, which connect
with the cross-bars uniting the two sides.
This table is provided with an adjustablestop,
whiech is arranged in such a position as to cause
the deposit of the sheets as they fall from the
knife one upon the other in suitable piles.

As heretofore stated, it is sometimes desira-
ble to print the sheet upon both sides. When
this is to be done, the table Y’ is removed and
a frame, 7, attached to the end of the machine
in its place. This frame carries a roller, 7',
upon which the paper as it passes from the
feed-rolls is wound. Motion is communicated
to said roller by a pulley, Z”, upon the roller
7Z/. 'This pulley is driven by a belt loose
upon said roller, and communicates motion
thereto through the- ageney of the leather-
lined frietional disk ¢, which is firmly seeured
upon the roller, and against which the pulley
7" is pressed with any desired force by a nut,
3, upon the end of the roller. By this con-
struction it will be seen that as the feed-rolls
revolve, the roll %' will also revolve and take
up what paper passes them; but when the
feed-rolls stop, the roller 7’ also stops, the pul-
ley %" continuing its revolution and slipping
upon the surface of the friction-disk 2. The
roll of paper after being printed upon oneside
ig transferred to the opposite end and again
passes throngh to receive the imprint upon
the opposite side.

Having thus deseribed my invention, I elaim
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as new, and desire to secure by Letters Patent,
the following: - :

1. Asanimprovementin printing-machines,
a_horizontally-placed adjustable platen pro-
vided upon its under side at each end with the
rollers O O, supporting the paper, and a yield-
ing layer of material, ¢, covered by a cloth,
¢, passing under said yielding material and
secured to the sides of the platen by screws o’
o/, to support the paper while it receives the
impression from the upwardly-moving type-
bed, as set forth.

2. Asanimprovementin printing-machines,
the vertically-reciprocating type-bed C, pro-
vided with guides ¢/, and the secondary frame
B, having guide slots or recesses d’ to receive
said guides, in combination with the cone-

- shaped slotted support ¢ for said bed and the
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cam and shaft, arranged substantially as shown
and described, to produce the reciprocation of
said type-bed, as set forth.

3. Asan improvementin printing-machines,
the transverse secondary frame B, in combi-
nation with vertically-reciprocating type-bed
G, supported upon an inverted hollow cone-
shaped standard, ¢/, said standard being dia-
metrically slotted below the apex of the cone
in two directions at right angles to each other
for the reception of the cam-shaft, cam, and
friction-wheels, as specified.

4. Asanimprovementinprinting-machines,
the vertically-reciprocating type-bed C, sup-
ported upon the downwardly-projecting cone-
shaped standard ¢, carrying the friction-
wheels ¢” and provided at its lower end with
guide-pin C”, moving in a guide-orifice in a
cross-bar of the frame, in ecombination with
the cam F’ and its shaft ¥, revolving in one of
the slots of said standard and adapted to im-
part a vertically-reciprocating movement to
said standard and type-bed, as set forth.

6. Asanimprovementin printing-machines,
the main frame A, carrying an adjustable
platen, the secondaryframe B, vertically-recip-
rocating type-bed, and its cone-shaped slotted
supporting-standard, said type-bed and stand-
ard sustained in their vertical movements by
suitable guides in said secondary and main
frames, in combination with the eam F’, car-
ried by shaft F and adapted to impart a ver-
tical reciprecating movement to said type-bed
by contact in their revolutions with the frie-
tion-rolls ¢” ¢” above and below said cam, as
specified.

6. In a printing-machine, the main frame
A of said machine and the transverse driv-

ing-shaft F, carrying the cam I, for giving
motion to the type-bed, in combination with
the longitudinal shaft I and bevel-gears 7 7/,
arranged to give one revolution of the shaft I
to two of the shaft F, the disk %”, provided
with an adjustable crank-pin, ¢, connecting-
rod T, and slotted swinging arm H, all oper-
ating, as shown and deseribed, for imparting
motion to the inking-rolls.

7. In a printing-machine, the combination,
with the main frame A, of the inside trans-
verse secondary frame, B, provided with in-
clined ends for the reception of the inclined
inking-plates and guide-recesses to receive
the guides of the vertieally-reciprocating type-
bed, as set forth.

8. In an inking apparatus for printing-ma-
chines, the combination, with the swinging
lever carrying the inking-rolls and a lever
connected with said roll-carrying lever by an
adjustable rod or connection, of the pawl-rod,
pawl, and inking-disks, all arranged, as shown
and described, to give a rotary motion to said
disks, as specified.

9. As an improvement in means for impart--
ing motion to a system of inking-rollsin print-
ing machines, the combination, with the main
driving-shaft placed transversely to the main
frame of the machine, of a crank-shaft placed
at right angles to said driving-shaft and con-
nected therewith by bevel-gears adapted to
give one revolution of the crank-shafs to two
of the driving-shaft, a pitman, and swinging
lever earrying upon its free end the inking-
rolls, all arranged and operated as set forth.

10. Ina printing-machine, the combination,
with thestationary rolls, of theadjustable feed-
rolls P P, the rack-pinion and ratchet mech-
anism by which an intermittent and adjust-
able length of rotating movement is imparted
thereto, the serews upon opposite sides of the
frame, and their connecting shaft and gear for
adjusting the position of therolls P P’ longi-
tudinally of the frame, as set forth.

11. In printing-machines, the vertically-re-
ciprocating and longitadinally-adjustable cut-
ter X, in combination with the pitman X,
cross-bar w”, bifurcated lever Y, and the shaft
and cam arranged to give a swinging move-
ment to said lever, as specified.

In testimony whereof I affix mysignature in
presence of two witnesses.

DAVID I. ECKERSON.

‘Witnesses:
G. BURROUGHS,
G. V. CHANDLER.
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