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25 272,834 and 272,835,
20, 1833, the moving of the impression-eylin-

45 tion,of the delivery end of the machine.
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Application filedl February 18, 1874, Serial No. 121,083

(No model.)

To all whom it may concerwn:

~ Be it known that I, JouN T. HAWKINS, a

citizen of the United St"ttes residing at Taun-
ton, in the county of Bucstol and State of Mas-
5 sachusetts have invented certain new and use-
ful Impmvmnent% In Web-Perfecting Print-
ing - Machines, which invention or improve-
ment is fully set forth and illustrated in the fol-
lowing specification and accompanying draw-

I1C ]I]‘JS

The object of’ the invention is to provide a
machine to print on both sides of the sheets,
cuft from one or more continuous webs of pa-
- per, which machineshall deliver the perfected

15 sheets either flat or properly folded, as may
- be desired, performing the whole in a rapid

and correct manner. This object is effected
by cutting the sheets from the web or webs be-
fore printing and providing a simple means

20 of reversing the separate sheets after the first

side 18 printed, so as to present their second
sides to the form. |
This invention may be regarded in some re-
spects as an improvement on Patents Nos.
granted to me IFebruary

ders away from the type or plate cylinders to
avold alternate forms, as therein practiced,
being herein dispensed with and the forms

30 caused to print at every passage by an im-

pression-cylinder, thus doubling the eapacity
of the machine constructed as shown in the
patents above mentioned.

The invention consists, principally, in a

35 novel form of sheet-reverser, which transfers

the sheet from the first to the second 1mpres-
sion-cylinder, while reversing it, withoutany
- sudden arrest of its motion, thus permitting
of the single sheets being convey ed from one

40 impression-cylinder to the other and reversed

at high speeds. |
In the accompanying drawings, Figure 1 is

- a side elevation, Fig, 2 a longitudinal verti-

3 an end eleva-
Fig,
4 18 a transverse vertical section through z 2,

cal outline section, and Iig,

Flg 1, looking toward the type or form cyl -

~inder. In Figs. 3 and 4 sundry parts of the

machine are oimnitted which would otherwise
50 come in view, for the purpose of clearness in
1llustrating the essential parts.

—r

enlarged outline longitudinal vertical section,
partly through the left-hand pair of impres-
sion - ¢ylinders and the sheet, and wholly
through the reversing and conveying appara-
tus, Fig. 1; and Fig. 6 1s an end view, partly
1n section, of part of I'ig. 5. Fig. 7 is an end
view at the right-hand end of Fig. 6, with the
part of the main frame A shown in Iig. 6 re-
moved. Iig. 8 is a transverse section, en-
larged, of the gripper-carrier. Fig. 9 isa side
elevation, enlarged, ol one of the levers se-
cured to the twin gripper-shafts. Fig. 10 is
a view in plan of oneend of the twin gripper-

shafts, showing the position of the springs

which operate to close the twin grippers upon
each other. Iigs. 11 and 12 are outline lon-
gitudinal vertical sections of a part of the ma-
chine, shown in two modifications, for pur-
poses hereinafter explained. Fig, 13 is an
outline longitudinal vertical section through
a portion of the machine, illustrating a modi-
ication in the method of opemtmﬁ the revers-
ing-and conveying apparatus; and Iig. 14 1s

‘an end view of part of Fig. 13.

In said drawings, referring to Figs. 1 to 10,

inclusive, the letters A Indicate the main

frames of the machine; I3, the type or form
cylinder, carrying the two forms B’ B one
for each side of the sheets to be printed, and
C O C* ¢ impression-cylinders. I indicates
the ink-fountain; I, form-inking rollers, and
F? an ink-ductor roller.

The mechanism for operating the inking
apparatus 18 omitted, as not essential to this
1nvention.

The cylindrieal surface of the type or form
cylinder not occupied by the forms R B3
serves for distributing-surface, and is on the
same level as the form. The impression-cyl-
inders C, C, (), and C’ are half the diameter
of the type or form cylinder B, about half their
periphery being impression-surface and the
other half made up of gaps for the grippers,
reel-rods, and eylindrical surface between the
gaps, which latter surface, not being covered
by a blanket or tympan, escapes contact with
the distributing-surface of the type or form
¢ylinder.
the impression-cylinders C C' C* (%, so as to
make their peripheral velocities equal in the

Fig. 5 18 an | usual Way

The type-cylinder B is geared to
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R R’ indicate the rolls from which the webs
of paper are fed to the machine. |
The letters ¢ ¢’ and ¢ ¢ indicate two pmls

of sheet - cutting cylinders for severing the

sheets as they are fed to the grippers of the

impression-cylinders C and C°, respectively.

This cutting apparatus is fully described in

~ the patents granted to me, above mentioned.

10

20

‘the impression-cylinders C, C,

The letters p p’ indicate pressure-rollers to
prevent the web falling back as thesheetsare
severed from them. The]ourn'ﬂ boxes b carry
C!, and C°,
sliding in rectangular Openings in the fra,-mes
A, and adjusted by the set-screws b'.
impression-¢ylinders each carry a spur-gear,
PP, meshing with a corresponding spur-gear,
P’ on the axis of the type or form cylinder B.

The impression-cylinders C C' C* (P are each

provided wibh the usual grippers, g, and with
lifter-fingers g’,the method of operating neither
of which is shown as not essential to this in-
vention; but it may be done in many well-

- known ans

25

S and S indicate each a series of stri lpper
fingers forstripping the head of the sheetfrom
the impression-cylinders C and C? respective--

ly, after the printing of the first SIde and S*

- and $° also indicate each a series of strlpper

| 2

~cured to the shafts f* one, f’, in each pair |

35

- Stand f°

45

- mediate pinion, I

fingers for stripping the then head of the sheet
(being the tail before) from the impression-
cylinders ¢ and C, respectively, after the
printing of the second side.

The letters f ' indicate pairs of wheels se-

forming a spur-gear engaging or meshing with
gears P on the impression-cylinders C; €, C,
and .
same outside diameter as the wheels f or of
the dilameter at the pitch:-line of the spur-
wheels f/, are secured to the shafts f%.  Jour-
naled in the pairs of wheels J f'and in the
wheels f?are two oscillating | gllpper carriers,

On one end of the gripper-carriers I and 1,
reSpecbwely, 18 secured a 5pur pinion, f°,
Uponastud in each spur-gear f’ runs an inter-
On-the shaft f* is jour-

- naled for each grlpper carrier ffand f° awide-

>0

55

~ each palr of the twin grlpper -shafts f° are se-

60

- le .

_65

faced pinion, jJ, geamng on one-half its face:

On a short
‘rock-shatt, /™, journaled in the frames A, for

with the intermediate pinion, f°.

each of the gripper-carriers f*and /7, is secured

to itsinner end asector-gear f13 gearing with |

theother half ofthe face or the pinion f*, and on
its otiter end a lever-arm, /™ carrylng a roller,

Sf*.- Therollers f* engage cams f%, said cams
being secured to the longitudinal shafts. On

cured pairs of twin grippers f°, closing upon

each other at the points by means of the springs
The hubs on each of these grippers f° are

made 80 as to form a stop, 7, resting upon the
- gripper-carriers f* and f3, to prevent one of
each pair of grippers f” from following the.
other when either shall be opened, as shown
at ¢, Fig. 8. On each twin gripper-shaft ¢,

The |

Two or more plain wheels, f’°’ of the |

shafts A.

_ In each of the gripper-carriers f‘* ‘
and f°®are Journaled two gripper-shafts, f"i )

232,518

outside of. the wheel f of each pair. of wheels
ff'y 1s secured a lever-arm, f*°, each carrying
a roller, f**. To the frame A is secured two

stationary cams f’*“, opposite the wheel f of

the pairs f and f, and 1n pOSItIOIl to engage
the rollers /.

70

For each pair of 1mpressmn cylinders is a

folding apparatus for making the first fold in
the sheets, and as they are duplicates of each

other in all that relates to the making of the-

75

said first fold, a deseription of that apparatus -

.receiving the sheets from the c¢ylinders C*and

C? will suffice for both until the description is

reached of the mode of transferring the sheets

30

from all four impression- cylmders to a com-

mon point to perfect their folding.

The letters 2 and 2’ indicate each a pair of

folding-rollers; and A’ indicates a double oscil- 8 5

lating folding- blade secured to an arm, 7% o8-

cillating upon a rock-shaft, 7% to Whlch an -’

arm, #°, is secured, which in turn is operated:

by a rod, 2% carrying on its upper end a roller -

(not Shown) engaging a grooved cam, A', upon.
the shaft s. The folding-blade A*is thus made

‘to alternately enter the bite of the palrs of
folding-rollers A 2'. | _

The letter #A° mdicates

hﬁ
double equal -armed lever, A".

To rock-shaft 2’ is secured at one end a

9o

a series of -dou-blfef
equal-armed levers attached to a rock-shaft,

95 .

To oneé end of ~7

this arm A" is artlculated a rod, A", carrying

on its upper end a roller (not Shown) engag-: .
100
The letter 4 indicates a series of guide wires

ing a grooved cam, A" on the shaft s.

or rods, pivoted at their lower ends to thele- "
vers 1%, and h*indicates a series of springs op~

eratmg to keep the guide-rods 2" pressed out-:

ward against a series of rollers, 7%, carried on

The upper ends of the guide-rods

¥ pass into grooves in the rollers A and %', so " -

that their surfaces are just above the perlph

‘eries of these rollers. = . :
The letter ' indicates a series of Statlonarly-

I10

gulde rods supported upon a stationary shaft,
h®, and extended downward till their lower -

ends just clear the folding-blade A"

hY, secured to a rock-shaft,
On the outer end of the rock-shaft 2* is secured

‘an arm,-»*, which is connected by a rod, A%,
to one end of the double lever h'°, and there |
fore the switches A" are operated throuwh the
lever 2 by the cam A%,
The letter 4 indicates a series of gmde rods>'

Thelr
‘upper ends pass below the surface of a series

of switches, R,

I15

120

secured to stationary shafts 2%, the upper ends -

secured-to stationary shafts »™.

| of which rods enter grooves in the lower roll . '
of each pair of folding-rollers 2 and 4" o
The letter A% mdmates a series of gmde r@ds-- -

125_ .

The following numbered partsare ea,ch ase-

riesof tape- pulleys secured to their respective

shafts—that 18 to say, from No. 1to No 33, in-

cluswe

The letter tmdm&tes a series of tapes whosei- |

respective directions of motion are mdwated- EN

by the arrow-heads.

The letter ¢ indicates another series of tapes_
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whose directions of motion are similarly indi-
cated by arrow-heads.

. - To indicate now the paths of tapes ¢, com-

mencing at pulleys 1, said tapes pass under 1;
thence in contact with tapes ¢, over 29, (where
they separate from the tapes ¢,) thence down-
ward In contact with the left-hand guide-rods,

- hY; thenceunder theupper of the folding-roll-

IC

L5

20

25

+310

40

ers h/, over the lower folding-roller //; thence
downward in contact with guides 4%, under 31;
thence horizontally in contact with guides A*
under 32, (from this point in eontact with
tapes ¢,) over 26, under 25, over 24, under 23,
over 22, under 20; thence vertically and over
17,. (at this point separating from tapes t;)
thence horizontally in contact with guides A®
over and under 8§, returning over 7, under 6,

~over b, under 4, under 3, and over 2 to point

of starting.

To indicate now the. path of tapes ¢, com-
mencing at the same point, said tapes are
in contact there with tapes ¢ and pass over
29, (separating from tapes t';) thence down-
ward in contact with the right-hand guides,
h'', under the upper folding-roller A, over the
lower rolier h; thence downward in contact
with guides A”, under 32, (from this point in
contact with tapes ?',) over 26, under 25, over
24, under 23, over 22, under 20, upward over
19, (at this point separating from tapes t,)

‘downward under 21, under 27, upward over

28 to the point of starting.

The letters £ and #° also indicate two other
series of tapes, whose directions of motion are
also indicated by arrow-heads. Tracing the
path of tapes ¢°, commencing at 11, said tapes
pass over the stripper-fingers S° and pulleys
13, (coming in contact with tapes #*,) pass un-
der 12, over 15, (at this point separating from
tapes #*,) downward in contact with the right-
hand guides A'7, under the upper folding-roll-

er //, over the lower roller %/, downward in
- contact with guides 4%, under 9, vertically and

over 10, over and returning under 11 to place
of starting. Commencing with tapes ¢* at the

top of 13, said tapes pass (in contact with

tapes t°) under 12, over 15, (where they sepa-
rate from tapes #%,) downward in contact with
the left-hand guides /'", under the upper fold-
ing-roller 4, and over theunder roller £, down-
ward in contact with the guides 2*, under 18,

upward over 14, and under and over 13 to

tapes by the folding-rollers & and #/, as driven

53

place of starting. DMotionisgiven toall these

from the shaft s, by the several bevel and spur
gears, plainly shown in Fig. 1, and not neces-

- sary to indicate by letter or number. The
. switches A" pass between the tapes at their

points. The pulleys 33 have no tapes run-
ning upon them, and only serve to guide the

sheets brought downward by tapes #* under

said pulley 33, and thence on top of tapes ¢’

. - to the rollers for making the second fold. A

series of stationary switches, V, deflect the
sheets coming from the left-hand side of the
right-hand folding apparatus and the sheets

|

ing apparatus under pulleys 33 and over 17,
‘respectively, into the common horizontal path
to the rollers for making the second fold. 70
V’ indicates a pair of folding - rollers for
‘making thesecond fold, and V*a folding-blade
attached to an arm, V°, which -in turn is se-
cured to a rock-shatt, V. To V*1is secured a
lever, V°, connecting to a rod, V% carrying on ~s
its upper end a roller (not shown) engaging
'a grooved cam, V', having a groove of proper -
shape, as shownin Fig. 3, to give two motions
‘to the folding-blade V¥ for each revolution of
‘the shaft s or type-cylinder B. The shaft s 8o
18 driven {rom the shatt of the type-cylinder
B by the miter-wheels W and W/, |
The method of imparting motion to the eut-
ting-cylinders and other rotary members is so
plainly shown In Fig. 1 as not to require fur- 8
ther indication by letters or figures.
The operation of the parts,asabove deseribed
‘in Figs. 1to0 10, inclusive, is as follows: Taking.
the left-hand pair of impression-ecylinders,
Figs. 1 and 2, the sheet is fed to the top of ¢o
cylinder C. At sald point it 18 taken by its
grippers ¢, ab the time it 1s severed from the
‘web by the cutting-cylinders ¢ ¢/, and brought
into contact with the form for printing the
first side. 'The grippers of ecylinder C open gg
at the points of the stripper-fingers S, and at
the same time the sheet-lifter fingers ¢ 1ift, or
rather depress, the head of the sheet upon the
strippers 8. The wheels f? hold the sheet in
contact with cylinder C until the tail of the 1oo
sheet reaches the point of contact between the
cylinder C and the wheels /.- At this point
the pairs of twin grippers f° will be brought
by the mechanisi already described into po-.
sition to seize the tail of the sheet while run- 10z
ning in the same direction and at the same
velocity as the sheet. By the action of the
cam S the arm f*, the sector /', wide-faced
pinion f*,intermediate gear, f°, and pinion f®,:
also by the concurrent action of the rollers f* 110
upon the stationary cams f*, the twin grip-
pers f', by the time they reach the point of -
contact between cylinder C' and the wheels £,
will be presented in proper positionto deliver
the previous tail of the sheet, now the head, 115
to the grippers ¢ of the cylinder C', and by the
operation of the same described parts, while -
‘moving in the same direction and at the same.
velocity as the surface of the eylinder C. . The
grippers g of eylinder €' being open and op- 120
erated to close at this point upon the sheet,
‘the lower cne of the cams f*, I'ig. 5, operating -
on one of the rollers f, opens one series or set
of jaws of the twin grippers f°. The sheet-
reverser continuing on, said grippers finally 125
leave the lower cam, f*, being again presented.
in proper position for receiving thetail of the
next succeeding sheet from the cylinder C, by
the aforesaid action of the cam f'°, with one set
of jaws pressed open by the action of the up- 130
per one of the cams f* upon one of the rollers..
f¥. - In this construction the wheels f f/ f3and -
gripper-carriers f*, with their grippers f°, con-.

coming from both sides of the left-hand fold- I stituting the reversing and conveying appara-
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tis, make two revolutions to one of an impres-
sion-cylinder, and therefore should have the

. twin grippers f° présented in position to re-

ceive asheetfrom cylindér Cand deliver asheet
to eylinder C’ only at each second revolution,

- and the groove in the cam f*°is so formed as 60

I0

.~ pers f“ would not receive any angular motion
at-any point in the revolution of the wheels
f, 'y and f°, so that all that is required to

15

20

23

keepthe twin grippers f° from coming in con-

tactwith thesurface of cylinders Cand C'during
‘the revolution, in which they do not convey

and reverse a Sheet It will be obvious that

if the wide-faced pinion f“ were fixed upon

its axis the gripper-carrier f*and its grip-

make the twin grippers f° present themselves
In- proper position to receive the sheet from

cylinder C and to deliver it to cylinder C'is to
rotate the wide-faced pinion upon its shaft

each way by means of the properly-shaped
groove In the cam f* a proper amount dur-

ing the effective revolution of the sheet. re-
- versing and conveying apparatus, and during
1ts non-etfective revolution a lesser amount,

so as to keep the points of the grippers f”

‘within the respective circumferences of the
wheel /° or f.
- b the full lines mdlcate the posu:lon-

In Fig.

" of the twin grippers f° when receiving or

30

grasping the tail of a sheet from the cylmder

¢, and the dotted lines when delivering it to

the cylinder €', and in position mldway be-

'. tween these two points.

40

So far this description will apply to the'
_cylmders C*and C° and its connected appa-

ratus, except that the sheets are fed to and

taken by the grippers of the cylinder C* at
- 1ts  bottom,

and delivered perfected from
the top of the cylinder C°. As the impres-

sion-eylinders take a sheet at every revolu- |

‘sheet, making the first fold parallel with the
-column rules; but it will be understooed that

tion, and make an impression at the meet-
ing 'of each form as 1t passes, the sheets

. : printed by any one impression- cyhnder will

45

be printed on alternate sides—that is to say,
if the outside of the paper is first printed by
cylinder C its next shéet will receive its im-
pression on the form for the inside, and when

~eylinder C prints the outside of asheet cylin-

50

der C' prints the inside of the same sheet, and

conversely when cylinder C prints the 1n31de‘
cylinder C' prints the outside of the same

sheet. In thisway each perfected sheet when

~ = delivered from cylinder C' by the operation

53

.of openmg 1ts grippers ¢ (and it sheet-lifter
fingers ¢’ depressing the sheet to pass under
the stripper-fingers S°) will issue at this point

with an alternate side uppermost, and, if car-

> ried directly in this position to a smgle pair

60

of folding- -rollers, would be folded alternately
right and wrong side out.

| E®, which are so operated by the cam 7 as

blade #*.is, as heretofore described, moved |

130 pass the sheets alternately to the right
and left of themselves. The double folding-

it may be adapted to a quarto sheet, which

| rangement of the folding apparatus and tapes

To avoid this and
- make the first fold in every sheet in the sanie
~ direction, a8 to its inside or outside, the sheets

1 pass between the tapes ¢ and ¢’ to the switches

‘Scribed. .
machine may be constructed without any
folding apparatus, delivering the sheets flat,

| s0 48 to - altérnately tuck the sheets into thé

bite of the rollers 2 and. &', the blade A* nieet-

ing in each casé the 1n51de of the sheet. 76

The vibrating or sliding guides f* are for

the purpose of keeping the descending sheets -
from coming in contact with the lower roller
of each pair of rollers & and 7/, Said rollérs,
runnmg in a direction the reverse of the nio- 75
tion of the sheet, would- be liable to obstrucﬁ
1ts free passage downward unless the shéet
were protected from contact with them, The
guides A" provide a smooth path for the head

of the sheet down into the space between the 8o
arm A° and said vibrating guides A%,  Such
motion is given to these guideés by the cam-A*
as to be isochronous with the motion of the

folding-blade 4% and so that when the bladeis:

about toenter the rollers h the guides A cover 85

‘the lower roller of the rollers 2/, down Wthh %
‘sheet will be passing, ‘and Vlcﬂ- versa.. S

Following the course of the four series of
tapes, as above described, it will be seen that
the sheets (the several distances of travel of gc
the sheets being properly adjusted) Wlll bé
presented to the second form -rollers alter: .-

‘nately from each pair of impression-cylinders
with the first fold made in thém, and all with

the same sideup. From this pomb the sheets
may be given as many additional folds; by
the usual well-known means, as may be de
sired. .

The rock-shaft Z carries a series of tape
wheels, 23, running on studs Z? in the arms 77,
for the double purpose of tightening the. tapes-

95

100

tand ¢ and varying the distance between the -

type-wheels 26 and 20, in order to nicely ad-

just the time of arrival of the sheets from the
left-hand folder at the common pomt of re:

.I'::'
ceiving the sécond fold. |
The construction here. shown is for a folm' o

requires the first fold to be made transversely -
to the column-rules by placing the fold-rollers <
h and &’ and the double oscillating folder-blade

at right angles to the position shown, and re-
placing the vibratory guides A" with’ station-
ary guides, and running the tapes in proper
directions to suit this arrangement. It will -
also be obvious that instead of delivering the
sheets all at one end of the machine the ai: e
120

II5

2 and ¢ may be the same for both ends of the
machine, as is shown for eylinders C* and C°,

| with separate apparatus for completing the-. N

further folding at each end of the machine.
It will also be clear that this machine may be 125
constructed with but one pair of impression:
cylinders and one ¢complete folding apparatus -
as a- cheaper -construction for papers with -a

circulation smailer thansuch as would require:

the four-cylinder machine, as drawn and de-
It will also be understood that this'

when -80 desired; in which- any of the Well-n-

ITO

130
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1tself, as shown in Fig. 12.
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known methods of so delivering the sheets j end of lever T is leaving the groove of cam

may be applied.

I do not therefore herein claim the folding
mechanism herein described and illustrated,
reserving the same, however, for the subJect
of another application for Letters Patent, said
application having been filed Novembel 8§,
1884, bearing the Serlal No. 147,459,

Referrlng now to Figs. 11, 12 13, and 14,
the proportions of the Sheet to be prmted may

1involve such conditions that the proportions

of type or form cylinders B, impression-cyl-
inders C (', and rotary sheet-rev ersing appa-
ratus shown in Figs. 1 to 10, inclusive, may
not be available., In such cases the impres-

sion-cylinders C ¢/ may be made one-quarter |

the diameter of the type or form eylinder B,

printing a sheet at every second revolution of
the impression-cylinders C C/, and the sheet-
reverser one-half the diameter of the type or
form cylinder B, making but one revolution
for each sheet tl ansterred as shown in Fig.

11; or with the impression-cylinders C
one- half the diameter of the type or form cyl-

inder B, and the sheet-reverser one and one-
half time the diameter of the type or form
cylinder B, or equal to three times the diam-
eter of the impression - ¢ylinder C, carrying
three sets of grippers, ° and transferring and
reversing three sheets for each revolution of
In the latter case,of
course, the intermediate gear, f*, and thespur-
pinion f* will be repeated as many times as
there are sets of grippers f° and gr 1pper car-

riers f* while the wide-faced pinion /" will
serve to operate them all.
none of these proportions would be available
the sheet-reverser may be constructed so as to
be given an irregular motion by cams from

some revolving part of the machine in such

manner that, while the grippers f° were pass-
ing the sheet-transferring points, they would
move at about the same velocities as the sur-
faces of the contiguous impression-cylinders,
and at other points of said cylinders’ revolu-
tions be made to move faster or slower, as
might be necessary, to give an entire revolu-
tion of the sheet-reverser in the proper time,
in which construction, of course, the sheet-
reverser would not be geal ed to the impression-
cylinders.

Wherever in any of the above-desecribed

methods of construction the sheet-reverser

runs suificiently slow, the method shown in
Figs. 13 and 14 may be employed for oscillat-
ing the gripper-carrier f* in its bearings.
In Figs. 13 and 14 the letter T indicates a
double-ended lever secured to the gripper-car-
riers f*. On either end of lever T is carried a
roller, T". Secured totheframe A are two sta-
tionary grooved cams, T*T°. (In Fig.14 the cam
T# 1s removed to show more clearly the posi-
tion of cam T.) In Fig. 13 theleverT is shown:
in position when the grippers f° will be tak-
ing the tail of a sheet from the impression-
cylinder C, and a littie farther on, in dotted
lineg, the position when the roller 1Y on one

In cases where |

T°, simultaneously with the entrance of the
other roller, T, into the groove of cam T? and

farther on in the several other pOSlthHS n

dotted lines for an entire revolution. As &
simpler and cheaper method than that shown
in Figs. 1 to 10, inclusive, for oscillating the
gripper-carrier f*, this construction may be

used where the proportions of the various ¢yl-
inders with the sheet-reverser and the number
of revolutions of the latter in a given time
will admit of its use.

In the various figures the arrows designate
the directions in whmh the 1espect1we pmrts
are supposed to be moving.

Having thus fully described my sald 1m-
p,rovement-s as of my invention, &e., 1 elaim—
- 1. In a perfecting printing-press in which
the sheets are cut from the roll or web before
printing, then taken and held by the grippers
of a first impression-cylinder, as C, until par-

tially printed on oneside, thehead of thesheet

then being stripped from said impression-cyl-
inder and the printing completed, in combina-
tion with said cylinder and a second impres-
sion-cylinder, a rotary sheet-reverser consist-
ing of such parts as /% f, f/, f% f5 and f°,
whereby the tail of the sheet is taken directly
from said first 1mpression - eylinder by the
grippers of said sheet-reverser and the sheet
delivered by said grippers directly to the grip-
pers of said second impression-cylinder in
such reversed position, tail first, while said im-
pression-cylinders and sheet-reverser are trav-
elingin the same direction and at the same ve-
locity, substantially as and for the purposes
set forth. -

2. In a perfecting printing-press, a a rotary
sheet-reverser geared to a pair of impression-
cylinders so asto give equal velocities of travel
to the respective grippers of said cylinders

80

90

95

100

105

and reverser, and consisting of an oscillating

gripper-carrier, as f*, journaled in revolving
wheels, as f f', a series of twin grippers, as f°,
upon suitable shafts, as /°, journaled 1n said
oscillating gripper - carrier, and means, con-
sisting of a cam, as f'%, aroller,as f*°,an arm,as

S, arock-shaft, as /% a sector, as f*°, and pin-

ions, as f** f° % by which said gripper-carrier
isoscillated to presentits gripperstoeach of the
pair of impression-cylinders in proper post-

| tion to seize the tall of a sheet from the first

impression-cylinder and deliver said tail of

| the sheet, with the sheet reversed, to the sec-

ond impression-cylinder, the reception and de-
livery of the tail of the sheet by the grippers
of said sheet-reverser being niade while said
grippers and sheet are both moving in the
same direction and with the same velocity,
substantially as and forthepuarposes set forth.
3. In a perfecting

sheet-reverser consmtmg of a series of rotary
wheels, as f S’y having journaled therein an
oscillating gripper-carrier, as f* carrying a
series of twin grippers, as f° ‘a pinion, as f%
on the end of said oscillating gripper-carrier,
an intermediate pinion, as f°, running loosely
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~on a stud in one of said wheels, a central pin- |
ion, a8 f*, running loosely on the shaft of said | 8

| wheele, the three pinions engaging in a {rain,

- and means, consisting of a cam, as *°, aroller,

g as f° an arm, as f*, a rock: shaft as Vi and
- a sector, as f*, 1 whereby said central pinion is
osclllated SO as to present the twin grippers
in a proper position at such two points of the
revolution of the first-mentioned wheels as
10 may be required to take a sheet tail first from
the grippers of a contiguouns cylinder and de-
liver it to the grippers of another contiguous
cylinder, substantially as and for the purposes

| set forth.

15 4. In a perfeeting printing-press provided:
with a rotary sheet-reverser consisting of a
- series of wheels, as f f”, in which is journaled
‘an oscillating gripper carrier, as f*, means for
- oscillating said gripper-carrier in said wheels
20 while the said wheels revolve, consisting of a

pinion, as /%, on the end of the gripper-car- |

rier, an intermediate loose pinion, as /¥, car-
ried on a stud in the said wheels, a loose cen-
tral pinion, as /", running upon the shaft of
25 said wheels, a toothed are, as f°, meshing
with said central pinion and operated by a
rock-shaft, as f'°, an arm, /", and a cam, as
. secured to any suitable rotary shaft of the
machine, whereby a series of twin grippers,
30 as f’, of said gripper-carrier will be presented
- 1in proper position to the grippers of two con-
tiguous cylinders, to take a sheet tail first
from the grlppers of one and deliver it to the
grippers of the other said cylinder in a re-
35 versed position, substa,ntlally as and fo1 the
purposes set forth.

5. In a perfecting printing-press provided
with a rotary sheet-reverser consisting of a
series of wheels, as f f’, having journaled

40 therein an oscﬂ]atmcr gripper-carrier, as f*,
~ carrying a series of twin grippers, as £° in |
combination with said twin grippers, lever- |

arms, as 1%, upon the shafts of said twm_;
grippers, rollers, as f% on the ends of said
arms, and stationary cams, as /', engaging said

rollers, whereby said twin grippersareopencd

two contiguous ¢ylinders, eubstantlelh as and
for the purposes set forth.

45

and closed at the proper times to directly re-
ceive and convey the tail of the sheet between

50

6. A rotary sheet-reverser hevmg Journaled .

therein an oscillating gripper-carrier, as f
carrying a series of twin grippers, as f° pro-

vided with springs, as f”, and projections or

stops, as 4, on their hubs engaging said grip-

per- carrler, wheleby elther one of each pair
of said series of grippers is prevented from

following its respective twin gripper when the
other 1s opened and sald grippers are closed

when either twin is released by its openlng
mechanism, substantially as and for the pur

- poses set forth.

7. In a perfecting printing-press in which
the sheets are cut from the web before print-

335
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ing, the combination of a type or plate cylin- 65

der, one or more pairs of cutting-cylinders,

a rotary sheet-reverser (comsisting of such

| parts as f* £ ' f° f* f©) for each pair of impres-
‘sion-cylinders, all arranged and construected
substantially as described, whereby said sheet-
reverser is caused to take the sheet tail first
directly from one of a pair of impression-cyl-
‘inders and deliver it tail first and reversed di-
rectly to the grippers of the other of said pair 75
of impression-cylinders, while the grippers of
each impression-cylinder and sheet-reverser
are traveling at the same velocity in the same'
direction, substantially as a,nd for the pur-

poses set forth
J OHN T. HAWKINS‘.

Wltnesses
W, T. IVIAGRUDDR
ALBERT J. PARXK.

-one or more pairs of impression- oy]mdere and
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