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': To all whom it MY CONCErn :

- the city and county of Philadelphia, in the |
- State of ‘Pennsylvania, have invented certain

' - had to the accompanying drawings.

IO

.,30

- or housings removed; Fig. 2, a side elevation
of ‘the system of gears by Whlbh the cylinder

- 20

25

| be used in connection with that class of print-
~ ing-presses known as “two-revolution cylin-
der -presses;” but 1 contemplate the use of.
some of themn in connection w1th other forms

' upon the bed-plate B, which also serves as a

35

40

~‘arack upon its under side and “railroad” gear

45

~ ticularized.

l;o The mner face of the gear-wheel E is recessed | tem will be hereinafter expla,med

mechanism for. closing and opening the grip-
 ers.

attached to the griper-shaft. Figs. 6 and 8 are
| -respectwely plan and end views of the form-
rollers and their actuating mechanism. Fig. 7 |
is'a front view of the same, partly in elevation

‘and partly in section. Fig. 9 is a front eleva-
. tion of the fountain-roller and its accessories
- with their actuating mechanism,. Figs. 10 and |
11 are side elevatmns of the same, seen from
opposite ends of the fountain-roller.

the type bed or table D, whwh latter runs up-

balanced by the springs D’.

"nectlng -rod I, The construction of these parts

UNITED STATES

PAaTENT OFFICE.

EDWARD J. I‘ROST OF PHILADDLPHIA PENNSYLVANIA, ASSIGNOR OI‘
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Apphcatmn filed November 10, L8S0.

Patent No 242,014, dated June 14 1881
(No mudel }

Be it known that I, EDWARD J FrosT, of

new and useful Improvements in Oylmder--*

Printing- _Presses, of which improvements the
following 1s a specification, reference being

- In these Figure 1 represents a side eleva-
tion of the press with one of the -side frames

and table are driven and the cylinder is raised
and lowered. Fig. 3 is a top view, and Fig.
4 an end view, of the cylinder, showing the

Fig. 5 is a view of the T-head which is

My unprovements are specially adapted to

of cylinder-presses. |
A A arethehousings or side frames, monnted

base to an interior fra,me A/, forming ways for |
on rolls in the usnal manner |
“The eylinder C is journaled in sliding boxes
in the standards (', its weight being counter
The type bed or table D is run by means of

B, the driving-pulley D? being connected with
the latter by means of the gears H H’ and con-

18 well understood and need not be further par-

“Upon one'end of the cylinder - shaft K/ is
mounted a gear, I, revolving freely thereon.

‘the gear K revolves in one direction, thus ro

| curve, as shown.

‘which also has a pOI‘thU. oL 1ts periphery con-
‘centric with that of the large ‘gear and cam

| so as to formn a shoulder or cam, a, as shown

in I'ig. 2. A spring latch or pawl, e, is piv-
oted to a collar fixed rigidly upon the end of
the cylinder, and en gages with the cam ¢ when

tating the cylinder. The reverse I‘EVOlutIOH'SS
of the gear E disengages the latch and frees
the eylinder. A rack, E?, is rigidly attached
to the table D, and reuprncates therewith.
This rack B? is shown in dark shade in Figs.
1 and 2, and 1s upon the side farthest from the
observer, as is also the gear K, with which ‘the
rack engages.

On the end of the cylinder- Sha,ft outsult., of
the gear K, is rigidly mounted a second and 6g

6o

| smaller ﬂ'emr, K, meshing with a large gear, 1V,

journaled to the side frame. .

On the face of the gear F/is ri gldly attached
an irregular gear, G, a portion of whose periph- .
ery 1s concentmc Wlth that of the gear I, while 70
the remainder is constructed with a ﬂattened
‘The flattened portion is ar-
ranged to mesh with a correspondingly-elon-
gated curve on the irregular eccentric gear g,

R

75

wheel H, driven by the pinion H’ on the shaft.
of the duw ing-pulley D% The irregular por-
1ions of the gears G and ¢ are of such form
that their revolutions exactly coineide . with 8o
the unequal speed of the crank and railroad
movement. During one half-revolution of the
large gear-wheel H its motion is transmitted to
the cylinder C by two independent systems of .
gearing—viz., the rack and latched pinion and 8g

theeccentric gears G g—and during the remain-
‘ing half-revolution of the cam-wheel, or while

the rack 18 returning, the pinion runs free on

the eylinder-shaft and the cylinder is driven

by the regular or circular portions of the gears
G ¢g. Thus during the period of impression the
cylinder makes one complete revolution with
a varying speed exactly conforming to.the
movement of the type-bed, and during the re- -
turn of the type-bed the cylinder makes a
second complete revolution with a uaniform
speed independent of the type-bed, but com-
pleted simultaneously with the return move-
ment thereof. The purpose of this double 8ys-

N §sle

90

95
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A connecting-rod, R, is attached to the slid-
ing box on each end of the ¢ylinder, and passes
through the counterbalance - spring to the

~crank-pin of the short-armed erank % on the

end of a rock-shaft, o. The rock-shaft o ex-

tends aecross the bed-plate, and is provided
with bearings in the bed-plate, the two con-
necting-rods R and their respective cranks be-
ing outside of the standards C’/. Intermedi-

ate between the standards a longer crank, 0,
18 attached to the rock-shaft, and a wrist-pin,

¢, on the crank 0 fits into aslot of the connect-
ing-bar f. By means of the cam-wheel and
pin ¢ apon the vibrating arm I’, pivoted at T,
the-connecting-bar f is caused to reciprocate,
thus alternately raising and depressing the
c¢ylinder. The configuration of the slot d in
the cam-wheel H 1s such that these movements

of the cylinder are sudden, and daring the in-

terval between them the cylinder is positively
locked by reason of the position of the pin< in
the outer and inner arcs of the slot d.
rise and fall of the cylinder are very slight, be-

Ing only sufficient to permit it to clear the

type-bed on the return movement of the lat-
ter, and hence the rack K2 and pinion E are

not thrown out of gear. '

The connecting-rods R may-each be made in
two pieces, united by a sleeve-nut, , as shown,
so that they may be adjusted in the direction
of their length. The connecting-bar £ is pro-
vided on its under side with a projection or
cam, j, and a bell-crank lever, J, (see Figs. 1
and 9,) having a treadle at its. outer end, is
pivoted to one of the side frames. The inner
end or arm of the lever J, IFigs. 1 and 9, when
raised by depressing the treadle, is struck by
the cam j as the eonnecting -bar f reciprocates

and lifts the slotted end of the bar, so as to
free the ~wrist-pin ¢, thus disconnecting the

mechanism tor raising and lowering the evlin-

der. - When the inner end or arm of the bell-
crank lever J is permitted to fall the slot again

drops-to the wrist-pin ¢ and the rising-and-

falling movement of the eylinder is resamed. -

The ¢ylinder itself is of the usual construe-

tion, and the details of the griper movement
are shown in Ifigs. 3, 4, and 5.

| The griper-
fingers v, working in the slots &, are attached
to a shaft, [, ranning lengthwise through the
cylinder and projecting beyond it at one end

to receive the slotted T-head U. The griper-
shaft is provided with bearings in the ends of
‘the cylinder, and the gripers ¢an be opened or

closed Ly the oscillation of the head U, being

held in either position by springs, as is well

understood. To turn the griper-shaft head U,

I mount upon the end of the eylinder-shaft a

pinion, ¢, meshing with a second pinion, ¢,
which has double the number of teeth of the

‘pinion ¢g. A cam-cylinder, %, is attached to

the pinion ¢, and the sliding bolts K K’ are

provided with pins m m’, respectively extend-
Ing through slots in the bolt-sheaths. These

pins fit the groove w' of the cam-cylinder u,

and as the latter revolves the bolts are alter-

The

9 . . 242.914

nately protrnded and withdrawn. The end of
the protruded bolt strikes in the slot of the
head U when the slot is turned toward: it, but
permits its passage when the slot of the ap-
proaching head if turned away from it. When

by turned through a quadrant, and the griper-
shatt turns with it, thus opening orclosing the
gripers v. As the eam-cylinder » makes but
one revolution for two revolutions of the main
cylinder G, the protruson of each bolt only
takes place once during the two revolations of
the main eylinder. In the position shown in
Iig. 3 the bolt K, which closes the gripers,
has just turned the head U and is leaving the
slot. The opening-bolt K/, having- been pre-
viously withdrawn into its sheath, remains
there until after the passage of the head U,
and 1s then protruded by the cam-cylinder, so
that on the return of the head U, whose slot
1s now turned  toward the bolt K’, the head
and griper-shaft will be turned back and the
gripers opened. - .

The details of the form-rollers are shown in
IYigs. 6, 7,and 3. Theserolls are three in num-
ber, andare mountedin bearings upon the side

| frames. One of them, w, known as the “rider,”

¢

the bolt strikes in theslot the head U isthere-

75

30

90

18 mounted above but in contact with the oth-

ers, p p, as shown. The journal-boxes L2 of

the rider w permit the longitudinal movement
of 1ts shaft, and to one end of the shaft is at-

tached the screw-nut M, whose screw N is @
prolongation of theshaftof pinion M’. - A rack,

y, fixed upon the side of the type beil or table,
actuates the pinion M’ in opposite directions

05

ICO

with each reciprocation of the table, and thus

causes the riderw to move back and forth end-

wise, while at the same time it is rotated by
the pinion N’, which meshes with the pinion

‘M’. The rack y is shown light in Fig. 1, and

1S upon the side of the table nearest the ob-
server. . o o |

The rider-roller, when the press is in use,
needs to be frequently removed for cleansing,

~IC)5

I IO

and if the screw-thread by which the recipro-
cating movement 1s eftected is formed directly

upon the roller-shaft, as has heretofore been
done, it requires a careful adjustment in the
screw-nut each time the rider isreplaced, since
the least maccuracy would result in tearing
out the thread. _
to a secondary screw and nut, which always
remain in position, I obviate this difficulty, and
the rider can be thrown in and out of position

quickly and without adjustment. 7

Motion is communicated to the fountain and
inking roller system, Figs. 9,10, and 11, from

the main driving-shaft by meaus of the chain-

gearing Y Y/, the gear-wheel Y’ being mounted

11§

By attaching the rider-shaft

120

125

upon the driving-shaft Z of this system. I/is

the fountain-roller, revolving in the ink-foun-
tain L, which latter is constructed in the usual
malner. . .
A ratehet-wheel, O, is mounted upon: the
shaft of the roller L/, and the box O, whieh
turns loosely upon the shaft of the roller 1.,
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- box O’ is the coiled spring P, arranged so as

242,914 . 3

is prd{fid'ed with a pawl,fw'h'i'ch én' gages Witli'

the ratchet O in one direction. Wlthm the

to be wound up by the I'e‘i’O]lItIOH ot the box

in the direction in Whlch the pfml eng

ﬂes with

the ratchet. |

The strap P’ is fdstened to the rim of the
box O/, and wound thereon in such a direction

- that the rotation of the box by the unwinding

10

of the strap will wind up the spring P.
outer end of the strap P’ is provided with a

Th(_,

“slotted keeper, Q, adjustable by means of a

20

set-screw upon the curved arm of the lever V.
A crank-pin, S, on the wheel R/ worksin the
slotted lower arm of the lever s, and as the le-

ver is pivoted at W, the romtwn of the wheel

R’ produces a slow downward movement of
the carved arm and Strdp and a quick n pwqrd

return thereof.

The mechanism by which the doetor roilers
are vibrated is shown in Figs. 9,10, and 11,

~ but, being of the usnal constructlon need not_

| ..

‘be exp]mned in detail.

Intermediate between the doctm‘ rollers is

the distributing-roller W/, to whith™T desire.

to impart a longitudinal Ie(,.lplomtmn while

~at the same tlme it is revolved (*ontmuously

2

1n one. direction.
upon the shaft of the distributing-roller W’
(Which 1s permitted to play endiwise in its bear-
mos) a flanged pinion, X, meshing with -gear

-~ x, whose teeth are arran cred upon a projecting

waved rim, which fits betwcen the flanges of

 the pinion X, and thus serves as a cam.

35.
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A pulley, Q’, is mounted upon the shaft of
the mstrlbntmg roller W’ in such manner that
the latler is permitted to play endwise therein
and be rotated thereby. - A belt, 2/, and pnlley

'V’ communicate motion from tlle shaft Z of

the chain-gear Y.
Having thus de.scrlbed the mechqmcal con-

struction embodying my improvements, [ will

Nnow proceed to exp]am the mode of nperatlon

~ thereof. -

45

the cylinder.

The sheet to be puuted having been seized
by the griper-fingers, is bronght down upon
As the type-bed D commences
its forward movementthecylinderisdepressed
by means of the cmmectlnﬂ-_rods R, and the

sheet is thus pressed 'ﬁimlv'agﬂinst the type..

- The forward movement of the type-bed con-

60

tinues,
~unifor ml‘rv with 1ts motion by means of the

ﬂl'ld the CY hnder is IBVOIVBd In exact

rack and pinion and thé latch e. The type-
bed then commences its return mov ement, ‘and
the latch e disengaging from the pinion, the
latter runs free on the cylinder-shaft. The for-
ward movement of the cylinder, however, is
continued by means of the independent sys-

tem of gears F ¥, which has been permitted
1o coniorm to the previousirregular movement

~ of the cylinder by means of the irregular ec-

55

centricity of the gears ¢ G, and the cylinder
therefore makes a second remlutlon synchro-
nously with the return movement of the type-

For -this purpose I mount

‘protruded to repeat ‘the operatlon

ena,bles the sheet to be dlscharﬂedl 11 front'

thereof.  The object of 11111)11"131110 motion to
the eylinder through the twoindependent sys-

tems of gearing is as follows: To pmduce ex-

act unlformlty of movement during the period
of impression, it is desirable that the cylinder
should be drwen directly from the type-bed;

and, while 1t is not essential that the Secon'd |

revolution of the cylinder should be uniform
throughout with the return movement of the
type-bed, it 1s of the highest importance that
it should be ecompleted exactly at the same in-
stant with such return movement; otherwise
an accurate register cannot be ()btdmed for
the succeeding sheet at the commencement of
theimpression. ' I therefore providetheirregu-
lar and eccentrie gears, which follow the vary-
ing movement of the type-bed during the pe-
riod of impression, so that the systvem which
drives the ey Imder during the second revolu-
tion shall never be out of gear. Thus the dan-
oer of lost motion which mlﬂ‘ht ensue if this
system had to be thrown in a,nd ouf of gear is
averted, and, furthermore, a similar danger
which mlﬂ‘ht result from the failureof the 1&tch
e to engage 1nst1n&meous]} with the shoulder
a 18 obviated, since the eccentric gears con-
tinue to pOSltIVelY rotate the cylmder In light

presses, where the strain npon the qhnder-

movement is not great, I contemplate using
the train of eccentric gears alone for the pur-

pose of driving the cvlmder' - As, however, it
is difficult to mche the irregular teeth of sufﬁ

cient strength to bear the %tlmn of driving the
cy linder of a heavy press during the perlod of
Impression, and for other reasons above given,

I deem it expedient in such heavy presses to
provide the rack-and-pinion movement as the

efficient power during that period. .
- The control of the mecham.':,m Whlbh raises

‘and depresses the eylinder isfacilitated by the

ar rangement of the connecting- bar f with its
cam j and the bell-crank lever J, so that the
engagement and disengagement w1t1tn the rock-
shaft crank care eﬂected close by the ¢y lmder
where the pressman usually stands.

The gripermovementis pecuhar chieflyin the

| parhcuhrs rendered necessary by the dounble

revolution of the cylinder, the proportions of
the pinions ¢ and ¢ and the configuration of
the slot %/ in the cam-cylinder % being such
as to effect the protrusion and WItthaW'ﬂ of
the opening and closing bolts at exaetly the

| proper moments. Thus the closing-bolt 1s pro-

truded at the moment before the oripers are

‘to take the sheet, strikes the T- head U, and

closes the gllpel‘s.~ It is then withdrawn and
revolution and nearly the whole of the second
revelution of the cylinder, when itis again
Atter the
T-head bas been closed and has been carried
past the point where the opening-bolt is situ-

ated, the opening-bolt is. protruded SO as to

strlke the T-head and open the gripers after

bed. - This second revolution of the cylmder i the completion of the first revolution of the
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remains withdrawn during the whole of that
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.cylinder, when the sheet is discharged. If is

then withdrawn and remains withdrawn until
after the passage of the T-head in the next
revolution, when this operation is repeated.

The endwise-reciprocating movement of the
rider-roller 7 is intended to effect the uniform
distribution of the ink upon the lower ones,
and 1s accomplished by means of the screw-
and-nut attachment and thereciprocating rack
apon the type-bed. -

Thedriving mechanism of the fountain-roller
18 adapted to producea slowrevolution thereof
daring the period when the doctor-rolleris tak-
g up the ink therefrom, and to permit the
extent of its rotation to be varied at will.

The revolution of the crank-pin Sin the slot-
ted lever-arm s, pivoted at W, occasions a slow
depression of the curved lever-arm V,and thus
slowly unwinds the strap P/, which, by means
of the ratchet and pawl O, rotates the fountain-
1oller, and by adjusting the keeper Q at a point
of the arm V nearer to the fulcrum W the
length of stroke will be diminished without
changing the comparative speed. When the
stroke, however, is completed and the strap P/
is to be rewound upon the flanged box O/, it is
desirable that this movement should be rapid,
and thereforeaquick upward returnofthelever-
arm V 1s effected by thé revolution of the crank-

Ppin S at the top of the slots. |
Thedistributing-roller W/isrotated continu-

ously in one direction by means of the pulleys
Q' V7 and Delt 2/, and at the same time the
cam-gearx and pinion X cause it to reciprocate
endwise, thus thoroughly distributing the ink
received from and taken up by the doctor-roll-
ers P P2, |

I am aware that it is not new to use irregu-
Jlar gears to-slow down the cylinders of single-
revolution presses during the return of the
type-bed, and that such devices have been used
in connection with segments of gears to insure
conformity of movement between the type-bed
and cylinder during the period of impression;
but in such cases the bed movement has been
aregular one, and the irregular portions of the
gears were operative, not during the period of
impression, but during the return of the bed.

I am also aware that eccentric gears have
been used in single-revolution eylinder-presses

1 combination with type-beds reciprocated by

parallél-motion devices, as describedin Letters
Patent No. 128,731, dated July 9,1872.  Apart

~from the fact that no supplemental system of
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gearing is used in this device, it differs from
my turther feature of improvement, in that the
gears effect but a single revolution of the cyl-
inder for each complete reciprocation of the
type-bed; and also in that the eylinder used
must be of double the circumference necessary

I also obtain Ly

cylinder.

242,914

In mine, and must have a portion of the pe-
riphery cut away, in order to permit the return
of the type-bed.

The use of a single crank and railway gear
such as 18 above described for the purpose of
driving the type-bed has. been found highly
desirable, and my improvements permit the
combination, with a type-bed so driven, of a
cylinder driven by a system of gearing inde-
pendent of the type-bed-driving mechanism,
though proceeding from the same prime mover.
the double revolution of the
cylinder the advantage of delivering the print-
ed sheet face nppermost in front thereof, and
am enabled to use a much smaller and lighter

Furthermore, I am aware that the continu-
ous revolution of thecylinder has been effected
directly from the type-bed by means of two
Independent systems of gearing, dlternately
thrown in and out of gear, a device for this
purpose having been patented to me in Let-
ters Patent of the United States dated June
3, 1879. My present improvements differ from
this last-method, in that, while they drive the
cylinder during the period of impression di-
rectly from the type-bed, they maintain the sec-
ondary system constantly in gear, and thus
prevent any lost motion which might impair
the accuracy of the register.

Having thus described the nature and ob-
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Ject of my improvements, what I claim as new,

and desire to secure by Letters Patent, is—

1. The combination of a type-bed driven at
a varying speed, a cylinder driven during the
period of impression directly from the type-
bed, and a system of irregular gears driving
the cylinder continuously, but conforming dur-
ing the period of impression with the irregu-
lar movement of the type-bed, substantially as
set forth. |

2. The combination, with the connecting-
rods Iy of the eylinder, of the eranks # and b,
wrist-pins ¢, slotted connecting-bar-f, cam j,
and bell-crank lever J, substantially as speci-
fied. o | .

3. The combination of the serew-nut M, screw
N, pinions M/ N/, and rack y with theshaft of the
rider-roller, substantially as and for the pur-
poses. specified. | |

4. The combination, with the strap of the
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fountain-roller, of the slofted leversand crank- .

pin S, whereby a slew unwinding of said strap
1S effected and a quick return thereof permit-
ted, substantially as specified.

EDWARD J. FROST.

Witnesses: -
J. WALTER DOUGLASS,
Gro. I, FINDLAY.
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