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UNITED STATES

PateENT OFFICE,

- JOHN T. HAWKINS, OF TAUNTON, MASSACHUSETTS.

DOUBLE-CYLINDER PRINTING-PRESS.

SPECIFICATION forming part of Letters Patent No. 257,680, dated May 9, 1882,
‘ ’ Application filed April 18, 1881, _(No model.)

To all whom it may concern:

Be it known that I, JoaN T. HAWKINS, of
Taunton, in the county of Bristol and State
of Massachusetts, have invented ‘a new and
useful Improvement in Double-Oylinder Print-
ing-Presses, which improvement is fally set
forth and illustrated in the following specifi-
cation and accompanying drawings.

The object of this invention is to construct
a double-cylinder printing-press which shall
print two sheets for each double stroke of the
bed, and deliver the sheets from the two ecyl-
inders alternately at each end. of .the press
at a much higher rate of speed and at the
same. time accomplish much more accurate
work than can be effected upon the ordinary
double-cylinder presses, -either those having
cylinders rotating continuously in one direc-
tion or those of the stop-cylinder variety, or

any of those whose reciprocating parts are not

equilibrated or counterbalanced. . By this in-
vention also each- sheet is delivered without
the contact of its last printed side with any
part of the delivery apparatus, which is not
the case with any double-cylinder press here-
tofore in use. .

In order to carry out the above-mentioned
desirable objects the invention consists of cer-

~.tain arrangements and combinations of de-
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vices hereinafter particularly described, and
specificially set forth.in the claims.

The present state of the art which this in-
vention is desired to improve can best be un-
derstood by a short statement of the inherent

defects which are obviated by the means em- |

ployed and herein described.

The double-cylinder printing-presses hereto-
fore and still nsed which print bat. one sidé
of a sheet at a time from one flat form by
means of two impression-cylinders fed from:
twofeed-boards, and necessitating the employ-
ment of two feeders and the fitting of two sets
of delivery apparatus, are necessarily much
limited in speed and durability by reason of
the methods employed to rotate the cylinders,

each. in one direction continuously, for pur-

Dposes of sheet-delivery, while the bed recipro-
cates, and also by reason.of the use of baffers
or springs to overcome the momentum of the
reciprocating bed, the jarring effect of which
momentum is transmitted through said buff-
ers or springs to-the entire machine, causing

it to shalke or vibrate as a whole, more or less,
and sometimes to too great an extent for good
work,

Asthe double-cylinderflat type-bed machine
now in use constitutes the nearest approach
to the more rapid and much more expensive
method of printing from a continuous web of
paper from cylindrical rotating stereotype
forms, or from an equally expensive and less
desirable method of printing from eylindrical
type-surfaces of large diameter, it is obvious
that it is very. desirable that a machine hav-
ing the general form of a double-cylinder press
should be made capable of ranning easily,
quietly, and with duorability at the highest
speed, limited only by the capacity of the feed.
ers to feed the sheets or enter them separately
to the sheet-grippers. :

The desirable objects above indicated are
accomplished by means of this invention, illus-
trated in thefigures of theaccompanying draw-
ings, which figures will now be described as
follows:

Figure 1 illustrates in side elevation adon-
ble-cylinder press arranged and operating in
accordance with this invention. Figs. 2 and
3 illustrate respectively froit and reareleva-
tions of the machine illustrated in Fig.1. - Fig.
4 shows said machinein plan; and Fig.5 illus-
trates in two views one of the cylinders, in
side view and cross-section, showing certain
details of construction, hereinafter described,
omitted forthe sake of clearness of illustration
from the other figures.

In the'said figures, the letter A indicates the
side frames of the press; B B, the impression-
cylinders; C O, the feed-boards; C/ ¢/, the fly-
boards; B/, the bed, and R the ink-rollers.

The letters G G indicate two spur-wheels,
secured to the shafts G’ and G?, carrying be-
tween them, secured to their opposite disk-
faces, a crank-pin, ¢, the wheels G thus form-
ing and acting as. double disk-cranks, Said
wheels are driven by a pair of pinions, G, se-
cured to the driving-shaft G* journaled in the
frames A and the base-piece of the machine.
The shafts G’ G* G® G®are similarly journaled
in said base-piece.. The shaft G* carries a fly-
wheel, G% and asunitable pulley.. (Notshown.)

The connecting-rod ¢ is articulated at one
end with the erank-pin ¢, at the other end with
the shaft P/, which carries a rolling pinion, P.
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Secured to the bed or roller-ways R*isa sta-

and j to j4 and b to I is to receive or strip a

tionaryrack, B, and attached to the under side | sheet, tail first, from each of the cylinders B,

of the bed Bis a corresponding rack, I/, to
and between both of which racksis geared the
rolling pinion P.

On the shafts s s is a series of rollers, I#?,
which shafts, as well as the shaft P/, are jour-
naled in the carriage or roller-frame K.

The rollers E? run in the ways R? and sup-
port the bed by the corresponding ways, RR?,
the object of this arrangement being to give to
the bed a rectilinear motion twice as great in
length as that imparted to the carriage or
roller-frame I by the crank ¢, and thus to
avoid the use of a crank of excessive length or
radius.

Rtindicates arack secured to the apper side
of the bed B, and R°indicates gear-wheels op-
erated thereby and secured to the cylinders B.

The shaft D, placed parallel with the frame.

A, is supported in sunitable bearings secured
thereto, and is actuated by the shaft G® by
means of the bevel-gear wheels D’ D? thereon.

The two cams D? D? through the rollers D*,
(attached to the vertical sliding bars D%, em-
bracing theshaft D,and carryingin theirlower
ends short racks DS, engaging sector-gears D7,
attaclied to eccentric rock-shafts D?, journaled
by their eccentric parts in the cylinder side
rods DY in whose upper ends the cylinders are
journaled,) operate to raise and lower the eyl-
inders B at the proper times to make the print-
ing-strokes and to clear the form for the retro-
grade strokes of tlie bed B/ for each cylinder
alternately. )

The racks DF on the lower ends of the slid-
ing bars D? are held in gear with the sector-
gears D7 by the idler-rollers D', running upon
studs in the -side frames; A, and the sliding
bars D° are held to the faces of the cams I?
by the collars D!, secured to tbe shaft D.

The two cams I' are secured to the shaft D,
and (through the rollers I’ secured to the
sliding bars F?, slotted to embrace the shaft
D, and carrying on tbeir upper ends short
racks I3, engaging the sector-gears I, secured
to the rock-shafts I'%, which are journaled in
the frames A and to which the fly-fingers are
secured) operate to give the proper motion to
the fly-fingers f, which fingers carry the sheets
which are delivered tail first to and updn
them from each cylinder over to the respective
fiy-boards €, and there deposit them.

Two series of bridge fingers or strippers, f,
are secured to the rock-shafts 2, journaled in
the frames A. The rock-shafts f* carry on
their outer ends lever-arms /3, and by means
of links 7* the free ends of lever-arms f? are
connected to the upper ends of the sliding
bars D5,

The two shafts j j and parallel and similar
shafts, j/ j/, respectively carry the palleys j

Jifandtapesd’. The pulleysj*and the shatts’

receive motion from pulleys formed in the ends
of the cylinders B by means of the belts b.
The last-described arrangement from fto f*,

and to deliver said sheets upon thefly-fingers f.

Astheeylinders B (each duringitsretrograde
rotation) deliver the sheets, each will perform
its respective delivery while raised up, clear of
the form, through the instrumentality of the

70

cams D% and their connections already de-

scribed.

In the raising and lowering of the cylinders
B the sliding bars D% by the proper arrange-
ment of the eccentric parts of the rock-shafts
D8, will descend as each cylinder rises, and
this descent of- said sliding bars brings the
bridge fingers or strippers /7 intosuch position
that the ends of each wseries of said strippers
nearest the cylinders B will just clear the
tympan or covering of each cylinder, or the
thin slip of steel or blade O, hereinafter de-
seribed, as is shown at the right-hand cylinder
B, Iig. 1. '

The fingers or strippers // enter under the
tail M of each sheet, held away from each cyl-
inder byits sheet-supporting blade O, and thus
said fingers strip the sheets from the c¢ylinders
as they rotate backward. The tapes b’ then
convey the sheets to and upon the fly-fingers f
during the latter part of the retrograde rota-
tion of each cylinder.

As the cylinders are depressed for each re-
spective forward or printing rotation, the slid-
ing bars D% are elevated by the same means
by which they were depressed, alrecady de-
seribed, and thus said bars raise the points of
the strippers or bridge fingers f/ away from
each cylinder alternately, in order to allow
the sheets to pass said fingers without obstrue-
tion during said rotation, as is shown at the
left-hand cylinder B, Tig. 1.

- The following is a description of the details
of construction illustrated in the several views
constituting Fig. b.

- Under the cylinder B is the bed B/, having
the bearers X, attached to the sides of the bed,
upon which beavers the corresponding bearing-
surfaces, B? of the cylinder roll while making
the impression. -

The bearers X are made wider than the sur-

face B? on the cylinder, in order to overhang
the grooves adjoining the surfaces B? of the

‘cylinder. -

The thin strip or.blade of metal O has L-
formed ends, which are riveted to the adjust-
ing-blocks O’. Said blocks are adjustably se-
cured by the screws O? in the grooves adjoin-
ing the bearing-surfaces B? of the cylinder, in
any. position suitable to any required length of
sheet, by means of the slots in the adjoining

blocks O’ and the screw -holes O% in the eyl-

inder. Said grooves are beveled on their inner
edges, as shown, for the purpose of tightly
stretching the blade O crosswise of the cylin-
der by serewing down the screws O%

The blade O is given such a set that nor-
mally its unbroken edge will be raised from
contact with the eylinder, as shown in end view
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in Fig. 5, entirely to the outer sides of the ad-
Jjusting - blocks O’; but when said blade in
passing through the arc or circle during which
the impression is made comes in contact with
the bearers X it is pressed by such contact up
into close contact also with the cylinder, and
thus is prevented from coming in'contact with
the chase, farniture, or other objects surround-
ing the actual form-surface. After passing the
bearers the blade O again assumes its normal
position or permanent set, clear of the cylin-
der's:surface. '

The blade O is made adjustable upon the
cylinder by means of the blocks 0/, as just de-
scribed, in order that the tail M of each sheet
shall always lie upon the blade, and be by it
sufficiently elevated from the cylinder’s surtace
to insure its entrance upon the points of the
bridge or stripper fingers f/, when the cylinder

commences to retrograde, as before described. -

Upon the shafts G’ G? are secured two disks,
7 G,’I ' .

Similar disks, G2, are secured to two short
shafts, G® GY, journaled in the frames A.

"The two pairs of disks G? G® are connected
by crank-pins ¢2, set in opposition to the crank-
pin ¢ in the wheels G. ‘

The crank - pins-¢? connect each at one end
to the connecting-rods ¢*, and the opposite
ends of said connecting-rods are united to the
rolling pinions PZ ‘

The two racks F?, secured to the inside of
the frames A, are engaged by the upper sides
of the rolling pinion P2

The two long heavy weights E3 run upon
grooved: rollers E¢, each weight being pro-
vided with a rib on its lower side, which runs
in the grooves of the rollers E*to serve as a
guide for its weight.

The grooved rollers E*run upon shafts s,
Journaled in the frames A and in the roller.
ways R2%

- Upon the upper sides of the weights E? are
secured or formed racks P with which the
under side of the rolling pinions P? engage.

The weights E? have pockets ES for the pur-
pose of loading them at pleasure.

Theobject of thislast-deseribed arran gement
of reciprocating counter-weights is to equili-
bratethe momentaofboth the reciprocatin gand
main rotating parts of the press by causing
said weights of equal momenta to move in di.
rections opposite to the reciprocating strokes
of the bed B’. Thus the rotatory efforts or
momenta of the cylinders B are transmitted to
the bed B/, and the total momentum of these
parts in each direction is equilibrated by the
loaded reciprocating weights E3. The ciank-
pins-¢ and & and the connecting-rods ¢’ and ¢®
are also so proportioned to the work required
of them that the crank-pins ¢? and the connect-
ing-rods ¢’shall togetherequnalin wei ghterank-
pin ¢ and the connecting-rod ¢/, and:thus said
parts, being placed exactly in opposition, ex-
actly equilibrate each other, for their momenta
must always be equal atall speeds of thepress.

In all the drawings there have beenomitted
the feed-gunides, and ali mechanism for opening
and closing the cylinder-grippers, and for oper-
ating the inking apparatus, as all these form
1o part of this invention, and may be of any
desired form or character.

From all the figures except Fig.1the form-
rollers R have beenr omitted. In Tig. 2 the
crank-wheel G-and crank-disks G7 and G*® are

70

notshown. InFig.StheweightsEsa.ndgrooved .

rollers E* and their shafts s’ are not shown.
In Fig. 4 the feed-boards C and fly-boards C*
bave beenomitted. Allofthese said omissions
have been made for the sake of greater clear-
ness of illustration, and to save the confusion
of a multiplicity of lines. :

The complete operation of this invention is
as follows: The sheets, being fed from the feed-
boards C by two feeders to the usual guides,
are seized by thecylinder-grippers K ,(when at
about the highest point in their described cir-
cle and when practically at rest,) and for either

-cylinder B a sheet is printed while the cylin-

der rotates, with its top side moving toward
the opposite cylinder. As each cylinder is
driven‘directly by the bed B’ the bed prints a
paper at each single stroke, as is the case with
the ordinary double-cylinder press now in use.
At the beginning of the direct or printing
stroke of the bed for either cylinder, the cyl-
inder then to make the impression is, tlirough
its cam D?® and its connections, already de-
seribed, lowered into contact with the form,
and the opposite eylinder, through its cam D3
and connections, is simultaneously raised to
clear the form. Simultaneously, also, with the
respective raising and lowering of the cylin-
ders the points of the bridge fingers or strip-
pers f’, through their connections to the slid-
ing bar D? already described, will for the cyl-
inder about to print be raised away from that
cylinder to' allow the grippers and the head
of the sheet to pass unobstructed through the

revolution, and for the non-printing cylinder,

or the one about to deliver the sheet already
printed, the points of the fingers or strippers
J' will be lowered to such a position as to Jjust
clear the thin steel strip or blade O as its ¢yl-
inder begins to retrograde. Af the comple-
tion of the printing-stroke of either cylinder
such cylinder will have made a sufficiently
greater rotation than one complete revolution
to bring the tail M of the sheet above the
points of the bridge or stripper fingers s/,
which at that time have just been lowered into
position, as above explained, to enter under
the tail of the sheet resting upon the sheet-
supporting blade O. Dauring the retrograde
or non-printing rotation of either cylinder, the
cylinder-grippers K’ being made to open at
any part of the retrograde rotation, the sheet
is stripped from such eylinder by the fingers
or strippers f and conveyed Ly the tapes ¥’
to and upon the fly-fingers f, which at this
time, by means of the cams F and their connec-
tions, already described, oscillate over to the
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fly-board €7, and deposit the sheet thereon.
The form is inked ULy one set of rollers R,
(shown only in Fig. 1,) the ink-fountain and
other mechanism for operating the inking ap-
paratus Deing omitted for reasons already
given.

The operation of the parts for equilibrating
the momenta of all the principal moving parts
of the machine has already been sufficiently
described in the deseription of the parts them-
selves, and need not therefore be repeated

‘here.

By means of the system and arrangement
of parts herein described, a press is produced
obviously capable of accomplishing all the
objects of the invention hereinabove set forth.

T do not confine myself tothe methodsshown
of operating the fly-fingers f or the stripper or
bridge fingers f’, or of raising and lowering
the cylinders B, or of equilibrating the mo-
menta of the rotary and reciprocating parts of
the machine, as all such movements may be

effected in many well-known ways to meet the.

requirements of special cases; but,

As of my invention, I claim—

1. In a double-cylinder printing-press con-
structed to print one side of a sheet for each
single stroke of a reciprocating type-bed, two
impression-cylinders geared continuously to
and alternately rotated in the same direction
by said bed, in combination with means, sub-

stantially as described, fordelivering the sheets

from each cylinder, whereby each sheet is de-
livered from its respective cylinder tail first
as the eylinder retrogrades, and without con-
tact of its last-printed side with any part of

the delivery mechanism, substantially as and

for the purposes set forth.

2. In a printing-press provided with a reeip-
rocating type-bed, the combination, with said
bed, of a reciprocating counter-balance or coun-
ter-weights and weans, substantially as de-
seribed, for causing said counter-balance to
move in opposition to said bed and attached
parts, said counter-balance being thus caused
to equilibrate the momentum of the type-bed
and other reciprocating parts of the machine,
all substantially as set forth. '

3. In a printing-press provided with a recip-
rocating type-bed, the combination, with said
bed, of areciprocating counter-balance provid-
ed with a pocket or pockets for holding an ad-
ditional weight or weights, and . means, sub-
stantially as described, for causing said coun-
ter-balance to move in opposition to said bed,
whereby the momentum of the bed is equilibrat-
ed and the inertia and momentum of the coun-
ter-balance varied at will, substantially asand
for the purposes set forth. C

4, In a double-cylinder printing-press con-
structed to print one side of a sheet for each
single stroke of a reciprocating type-bed, two
impression-cylinders geared to and alternately
rotated in the same direction by said bed,and
a reciprocating counter-balatice, in combina-
tion with pinions rolling between fixed racks,
and racks upon the bed and counter-balance,
and connected to opposite cranks for actuating
said pinions, bed, and counter-balance, where-
by a higher speed of press is obtained than in
presses otherwise constructed, as hereinbefore
described, all substantially as and for the pur-
poses set.forth.

5. In a cylinder printing-press, an impres-
sion-cylinder provided with a flexible or yield-
ing sheet-supporting blade and bearing-sur-
taces, as deseribed, in combination with a type-
bed provided with a pair of bearers. corre-
sponding to but wider than said bearing-sur-
faces on the cylinder, and engaging said sheet-
supporting blade at the moment the cylinder
makes the impression at that point, thereby
bringing the blade in close contact with the
cylinder, whereby said blade is caused to sup-
port the tail of the sheet and keep it raised
from the surface of the cylinder for purposes
of delivery, except at the point of contact
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indicated, when the blade is pressed close to '

thecylinder, clear of the type-surface and chase
or furniture of the bed, substantially as set
forth. .

JOHN T. HAWKINS.
Witnesses: '

G. A. CLEMENT,
R. F. WHEELER.
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