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To all whom it may concern :

Be it known that I, Joun T. HAWLID\S !
citizen of the United Stetes residing at Taun-
ton, 1n the county of Bristol and Stete of Mas-
sachusetts, have invented certain new and
useful Improvements in Web - Perfecting
Printing - Machines, which invention or 1m-
provement is fully set forth and illustrated in
the following specification and accompanying
drawings.

The obje(ts of the inv entlou are as below

stated. :
First. To provide for the employment of

double the number of impression - ¢ylinders

(shown in the application herewith filed by
me, bearing the Serial No. 121,083) printing
from one w eb the effect being 60 print double
the number of perfected sheete from one roli

possible by means of the arrangement shown

in said applieation. It is evident that in the
above-mentioned case—as the sheets are cut
before printing, and each sheet reversed 1m-

mediately after receiving the impression upon
one side, then printed upon the second side,
and then delivered from the machine—no more
than two impression-cylinders can print from
one web; or that, if room conld be found on-a
given type-cylinder for the employment of
eight impression-eylinders, four rolls or webs
of paper would reguire to be used; but 1n the
arrangement of partsshown in Figures 2and 4
of the accompanying drawings it is provided
that four sheets may be printed from one web
of paper at each revolution of the typeor form
cylinder—that 1s, four perfected sheets to a
revolution of the type-cylinder, as in Fig, 2,
and eight perfected sheets to a revolution of

the type-cylinder, as in Fig. 4, in which latter |

figure two webs or rolls of paper are employed.
This is accomplished while employing, prinei-
pally, the methods shown in the above-men-
tioned application (Serial No. 121,083) for re-
versing the sheet by printing one side of each
sheet on the continuous web before cutting it
into sheets, then cutting the web or webs and
reversing each sheet before printing its re-
malning sule

Seeond It 1s also the object of this inven-
tion to provide a more complete means of re-
versing the sheets by combining with the
rotary sheet-reverser a conveying - cylinder,

away and controlled, while the tail of the sheet
is conveyed and controlled by the rotary sheet-
reverser, and to provide for said conveylng-
cylinder serving also as one of a pair of cut-
ting-cylinders.

Thud It is the further obJeet of this inven-

tion to dispense with grippers in the impres-
sion-cylinders by the use of a system of tapes
for conveying the sheets after reversal.

In view of the general mechanism employed
in such a machine having been fully 1llus-
trated in said application Serial No. 121,083,
Figs. 1, 2, and 4 of the accompahying draw-
ings are illustrations, only In outline, of lon-
cgitudinal vertical sections through the ma-
chine—dispensing with all details—such out-

lines being sufficient toillustratetheinvention

herein claimed. |

The invention consists of the parts and com-
binations of parts hereinafter described and
sef forth in the claims.

In the accompanying drawings, Fig. 1 18

an outline horizontal vertical section through

one-half, or nearly so, of Fig. 4 on an enlarged

scale, showing therelative positions of thetype
or form cylinders, the rotary sheet-reverser

and its cams. Fig. 2 is asimilar longitudinal

vertical section through a machine arranged
for four impression-cylinders only. Ifig. 3 1S

a view in plan of a portion of the top of the
type-cylinder, showing the course of one of
the margin-tapes, pelmlttmﬂ of easy access
to the forms for removal or replacement.
Fig. 4 is a horizontal vertical outline section
of the complete machine using eight 1mpres-
sion-eylinders and printing from twe rolls of
paper. In these figures the sheet is first
printed on one 51de then severed from the

web, reversed, and prmted upon the other

mde Figs. b to 9, inclusive, illustrate details

of the same rotary sheet-reverser illustrated
and described inapplication Serial No.121,083,

complete in itself, however, a description of
the parts constituting said rotary sheet-re-
verser and its mode of operation will be here-
inafter given.

Referring to Figs. 5 to 9, inclusive, f° are
three or any numbel of plam wheels secured
to a shaft, f°. A spur-gear, f’, the diameter
of whose piteh-circle is the same as the out-

S0 thab the head of the sheet shall be conveyed ! side dlametel of the wheels 77, is also secure{i
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above mentioned. To make this ease more 01
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to Shafb J?, said shaft being journaled in the | gripﬁel‘s H' and H* and sheet-cutting réCeSSe_s

main frames of the machine A° The gear f”
~ engages corresponding gearsupon the respect-
1ve sheet-controlling cylinders H 5, Figs. 1,
5 2, and 4, and upon the respective impression-

cylinders B* $*. Journaled in the wheels 7/ *

is an oscillating gripper-carrier, g, Fig. 1, or

G g, Figs. 2 and 4. To the gripper-carrier ¢

. are journaled two gripper-shafts, /%, On one
ro end of gripper-carrier g is secured a spur-
pinion, f°. Upon a stud in the gear f’ runs

- freely an intermediate pinion, 7°. On the
- shalt % running freely, is a wide-faced pin-
lon, /', gearing on one half its face with the

15 1ntermediatepinion, /. Onashort rock-shaft,
J%, (which is operated by means of a lever
~outside the frame A’ carrying a roller engag-
1ng a suitable cam, as fully described in ap-

~ Pplication Serial No.121,083, above meuntioned)
z0'1s secured to its inner end a sector-gear, f¥,
gearing with the other half of the face of the
‘pinion /. Onthe pair of twin gripper-shafts

 J" are secured pairs of twin grippers 7°, clos-

- 1ng upon each other by means of the springs
25 /7. The hubs of each of these grippers 7° are
so made as to form a stop, 4, resting upon the
flat part of the gripper-carrier g, to pre-

- vent one of each pair of grippers f° from fol-
lowing the other when either shall be opened,

30 ashereinafter described, and asshownati, Fig.

7. On each twin gripper-shaft f° outside of
the outer wheel, s7 is secured a lever, f%,
~each carrying a roller, /. To one of the
main frames A’is secured a pair of stationary

35 cams, f*, in position to engage the rollers 7.
- In Kig. 1 the twin grippers f° are shown,
‘in tfull lines, in position to receive the tail of
‘the sheet from between the tapes ¢ and the
surface. of the controlling-cylinder A, one of
4o the grippers f° being partially opened by
.~ means of one of the cams, /*, closing upon the

under side of the sheet as the roller 7% is

running off said cam f*. Pursuing the course
~of the sheet-reverser ¢’, as indicated by the
15 arrow, until the roller f* of the other twin
gripper f°comes in contact with the other

cam f¥, as shown in dotted lines, the other

twin gripper 1s about to release the sheet into
. the path between tapes ¢t and f. Continuing

5o further, the dotted lines show the position of
- the twin grippers when both areopened away

fromseach other by the action of both of the.

cams f* preparatory to being brought into

position to grasp the tail of the succeedin

55 sheet, as at first shown in full lines. =~ =
- Referring now to I'ig. 2, the several letters
therein indicate the respective parts below
mentioned; A, the form-cylinder; A’ A% the.
forms therein; V, the roll of paper; BB bV,
60 impression-cylinders geared to the form-cylin-

der A in the usual way;:-R R/, inking-rollers;
L I/ 12 I’ I 12 L 17 1% each a series of tape-

pulleys; P, P, and p, leading or register rolls,
over which the sheet or web is led in passing
- 65 from one to the other of each pair of impres-
sion-cylinders; C°, the sheet-reverser, carrying

S and ¥';- K, a cutting-cylinder carrying a ser-
rated severing-knife, K, which is caused to
protrude from the cylinder at each second

revolution only, by any suitable mechanism. |
oaid eylinder is but one-quarter of the diam-

eter of the cylinder H. The cutting-cylinder
75

K 18 made hollow for the introduction of air
therein, and is provided with perforations £,
as shown partly in section, said perforations
communicating with the axis upon which it

rotates. DBy any suitable means air-jets are -
o

tforced through these perforations to impinge
upon the cylinder II immediately after sev-
ering a sheet, in order to keep the head of
the web in contaet with the surface of eylinder.
H until the grippers H’ or H? have closed
upon it.. Where the proportions of the parts
‘will admit, the cutting-cylinder K may be
made one-half the diameter of the cylinder H,

in which ecase the knife K’ may remain suf-

ficiently protruded at all times to enter the
I grooves. or ‘recesses S 8§ in the cylinder H; o

and thus dispense with mechanism necessary
to protrude it only at each second revolution.

K* and K% leading-pulleys for the web or

sheets. A series of three tapes, t, run in line
with the unprinted margins of the web or

85

g0

. fie web or. g5
sheets. - A series of three tapes, ?, run in a

line with tapes f.  The path of tapes ¢, com-.

mencing at I’ is upward to the left over 17,
| thence around 1!, L% LS 17 and L thence
| downward in contact with type-cylinder A,

thence toand partly around K?, thence around

‘the sheet-reverser C?, around impression-cyl-
inder b, around register-roll p», around im-

100

pression-cylinder 4" and L’ to place of starting. -'

The path of tapes ¢, commencing at L, passes
to the left around impression -cylinder &,
around register-roll p, thence around impres- -

sion-cylinder &', thence around I/ and down-

ward to point of starting. o

The path of the web, as indicated by the.
broken lines, 1s as follows: Leaving roll 'V, it

passes downward, receives its first impres-

sion between cylinders - A and B, thence it
passes around register-rolls P and P’ and

recelves another impression on the same side

between cylinders A and B'. The register--

rolls P and P’ are so proportioned and placed

that the cylinders B and B’ will print from the -
formsalternating in pairs of sheets. Thus the
web- will issue from between cylinders A and

IIIS_. |

‘120

B’ printed wholly on oneside, but from alter-.
nate pairs of forms. From this point it passes -

partly around leading-roll K’ and at the point "
of contact with cylinders H and K is cut into

separate sheets by the cutting-cylinder K and

125

its knife K, immediately succeeding which
the grippers H’ or H*close npon the head end

of the web and lift the tail of the just severed -

sheet from contact with cylinder . Thence

the severed sheet passes in contact with cylin-
der H until it meets the sheet-reverser C?, where

the grippers G of the sheet-reverser (?seize"
the tail of the sheet. From this point the-

130

the twin grippers ; H, .a cylinder carrying ! sheet passes around sheet-reverser C until ‘at:

110
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the point of contact of C* with theimpuression-
cylinder & the tail of the sheet enters between
tapes t and ¢, at which point the twin grippers

(¢ of the sheet-reverser (° release the tail of

the sheet, the head of the sheet having been
previously released by the grippers H* of the
cylinder H, and the sheet remains suspended
in the air at that point, as shown in Fig. 2
The sheet 1s further conveyed between tapes
{and t’ until it issues from the machine. After

entering between tapes ¢ and ¢ at the point of

contact of the sheet-reverser C° with the 1m-
pression-eylinder b the sheetsreceive their re-

‘spective impressions on their reverse sides
from alternate pairs of forms by means of the |
impression-cylinders band 0, the arrangement

~and relative positions of & & and p being the

20

25

20
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crosses numbered from 1 to 12.

sameas thatof B B’ and P and P/, except that
but one register-roll, p, 18 used, and the path
of the sheets is the length of two sheets short-
er, so that the sheets 1ssue from the machine
between the guide-fingers « with alternate
pairs of sides uppermost but printed on both
sides.

The several positions of the sheets before
and after severance from the web in their
progress through the machine areshown by the
Thus the sheet
from 1 to 2 is blank and will receive its first
impression between form A" and impression-
cylinder B. The sheet from 2 to 3 is blank
and will receive 1ts first impression between
form A*and impression-cylinder B. The sheet
extending from 3{o 4 has been printed between
form A’ and cylinder B’; the sheet extending
from 4 to 5 will be printed between form A’ and
cylinder B’; the sheet extending from 5 to 6
has been printed by form A’and cylincer B; the

sheet from 6 to 7 18 held by the head by the

grippers H' of the cylinder H, and will be sev-
ered from the web by the cutting-cylinder K.
The sheef from 8 to 9 has been released at its
head by the grippers H* of the cylinder H,

~and is being conveyed around, tail first, by

45

50

inder ?'.

the twin grippers G of the sheet-reverser (%
and hangs freely in the air, as just released
by the grippers H*? of cylinder H. The sheet,
extending from 10 to 11 is being printed on its
second side between form A’ and impression-
cylinder 5. The sheet from 11 to 12 1is being
printed between form A® and impression-cyl-
The sheets 1n this construction will
issue at d, tollowing each other in pairs—that

-is to say, two sheets issue with the sides upper-

33
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most printed from form A’, thentwo with sides
nppermost printed from -form A?* but all
printed on both sides. The two outer margin-
tapes are carried outward around pulleys L?
and L’ for the purpose of facilitating the plac-
ing of the form upon the form-cylinder A, as
shown in Fig. 3. The center tape, £, is not SO
deflected, bul: runs straight across from I, {o
LE

Referunﬂ* now to I'ig. 4, the several letters
therein indicate the respectwe parts below
mentioned. BB B*B*0 b 6* b®are impression-
cylinders running in the usual journal-boxes

in the main frames of the machine, and so
placed as to permib of the interposition of one
or more inking-rollers, Iy, between each two
adjoining cylinders; R’, inking-rollers receiv-
ing in the usual way the ink from the fount-

ains placed near them 1n the space within
| the tapes as led over leading-pulleys 12 for

that purpose. The remainder of the inking
apparatus is not necessary to be shown here.
PP PP pp p*p’areleading or register rolls
adjustably journaled 1m the main frames for
regulating the distance the web or sheet shall
travel from the point of contact of one im-
pression-cylinder with the type-cylinder to a
similar point of contact of the next succeed-
ing impression-cylinder; C, ¢ each a cutting-
cylinder carrying the cutting knives ¢ ¢/;
¢’, rotary sheet-reversers (such as described in
Serial No. 121,083, above mentioned) carry-
ing the twin grippers G and g, respectively;
H 2, ecylinders, each carrying two sets of grip-
pers, H  H* 2" I*; L L 1 17
LY L™ L”®, each a series of tape-pulleys upon
their respective shafts; S5 8 s ¢, slotted re-

- cesses 1n the eylinders H and A for the recep-

tion of the serrated severing-knives C' ¢, car-

ried, respectively, inthetwocylinders Ce; Vo,

two rolls of paper from which the webs are
fed to the machine. D) d are each a series of
guide-fingers to prevent the issuing sheets
from following the tapes. Theimpression-cyl-
inders, form-cylinders,sheet-reverser, and cut-
ting and conveying cylinders H /7 are geared to-
getherin the usual way. The powerisapplied
to the main gear-wheel upon the axis of the
form-cylinder A 1n any well-known way. T f
are each a seriesof tapes, and I " each a series
of holes through which air-jets are forced, as
hereinbefore deseubed and shown'in K, I‘w

2, and for the same purpose. A series of thI ee
tape% t, run partly in contact with the type-
cylmder A, the ceunter one of which is used
only when the sheet to be printed is in quarto
form, in which case there will be an unprinted
stlrip in the middle of the web orsheets in the
direction of the web’s path through the ma-
chine. 'There will also be an unprinted mar-
oin at each edge of the web or sheets in the
same direction. The tapes ¢ run upon these
unprinted strips or margins between the web
and the surrace of the type-cylinder, where
they touch the latter, the ink-plate beuw sunk
at this point for thelr reception and to pr event
thelir beinginked by the ink-rollers,
of the outor margin-tapes ¢, beginning at the
bottom of IKig. 4 and pqsqnw to the right, will
be around L‘* upward over impression- cyllu

der 0, thence in contact with form-cylinder A

over b" thence around b, around sheet-reverser

¢’ back around impression-cylinderd?, between
the lattet and the form - cylinder A thence

around p’, around impression- cylmder 0°, be-

tween the latter and form. cylinder A, upwald
over I/, thence over L/, around 1# and |
thence ‘LI‘OLII}d 1* 12, and L, downward ov el
impression- (,ylmdel B, between the latter and.
| form-cylinder A, thence in contact with form-

70

75

30

L4 Lﬁ Lﬁ LT LB L9 |

90

95

100

105

110

I15

120
The path”

125




cyhnder A, around under impr ession- cylinder
B', thence to and around L, around sheet-re-

-~ verser (% thence under 1mpressmn cylinder

B?, betw een it and form - cylinder A, thence
downward around P? and impression- cyhnder

‘B, downward to and around 1! to place of

sta,rtmn The three tapes ¢ are deflected

~from eonta,et with form-cylinder A at the bot-
tom by theleading-pulleys L’ L to give room

10

N

for ink-fountains and concomitant inking ap-.

paratus. At the top the central tape t de-

viates from the path just described by being

merely carried from L’ directly across to LS
and downward to 1111pr6881011~cy11nd61 B,while
the two outer margin-tapes are deflected out-
ward by the leadmU -pulleys L’ I’ L* L°in the

- Same nianner as sh(m nin Kig. 3, so as to leave

20

“anunobstructed space for placlnﬂ' the ‘‘turtles’’
- | 121,083, herewith filed.

or forms upon the form-cylinder A.
The path of tapes F is as follows: Commenc-
ing at L™ and passing to the left, Fig. 4, they

~pass around L, thence around sheet. reverser
- C% around B

thence around P? thence

~around impression'—cylinder B’ to and around

2.5

~tapes ¢ from C?* until they reach L.

L" to point of starting, being in contact with

of tapes f is similarly: Commencing at 15,
passing downward, they pass paltly 1101113(1

sheet-reverser 7, around Impression cylinder

30

b°, around p°, around impression-cylinder b,
to and around L? to point of starting, belng
in contact with tapes ¢ from ¢ to L& Tapes ¢

~and fand {and If would of course be in con-

35

40

tact through the distance mentioned, upon the

supposition that no sheet was between them. -
“With the sheetspassing through the machine,

however, it will be understood that the said
sheets are between the two series of tapes and
being conveyed by them. From the above,
also, 1t will be understood that there are but

~three tapes in either of the series F and f

corresponding 1n positions to the tapes ¢.

Following the web from the roll V, it passes
- downward between impression- e‘vlmderB and

form - c¢ylinder A, around register- roll P,
around impression -cylinder B/, “around regis-
ter-roll P’ and register-roll P2, thence between

- “eylinders C and H, where it is severed into

.50

53

sheets. Immedmbe]y atter the severing from
the web the grippers H’ or H? come mto po-
sition to close upon the head of the web, and
in doing so serve as lifter-fingers for the tail

o of the precedmo and just severed sheet, hold-

ing it up from contact with cylmderH SO

thab the twin grippers G may grasp 1t as they
come into position. Thence it is conveyed

- partly around cylinder H until the . tail is
- seized by twin grippers G of the sheet-reverser
- at which time the grippers H' or H2 as

60

the case may be, release it. The twin grip-

pers G release the sheet as it enters between
the tapes F and ¢, and it is thus conveyed be-
. tween tapes ¥ and t, around 1mpression-cyl-
~ inder B register- roll P?, and impression-eyl-
inder ]5’,3 and until its issue from the machine

at .

The path

In this arrangement of course it will

.332'519

be understood that the sheets which are prmt

ed on their first sides by means of impression-
cylinder B are printed on their second sides
by means of impression- cylinder B% and for

one 8ide printed by means of impression-cyl-

70

inder B’ the other side is printed by means

of 1mpression-cylinder B3 and as the sheets

are printed in either case on the first side -

head first and on the second side tail first the
forms must be placed on the form-cylinder so

that the one rotates head tust and the other-
‘tall first.

75

In the same way as above described the web

from the roll v is printed and delwered from
the top of the machine at d.
I do not herein claim the parts 111ustrated

80

in Figs. b, 6,7, 8 and 9, as the same are -

clalined in my pendlnn a,ppllca.tlon Serial No.

Ha,vmn* thus fully described my S::':bld 1m-
provements as of my invention, I claim—

85..

1. In a web-perfecting prmtmw machine,

the combination,with a rotary sheet- reverser,

as (% of a eonvevmn cylinder, as H,  car-

rying grippers, as I—l’, constructed and ar-

90

ranged so as to close upon the head of the

| web and to 1ift the tail of a sheet as severed
from said web from contact with said cylin--
der during the process of reversal of said-
‘Sheet, substantially as and for the purposes--

set forth

2. In a web- peIfeetmg puntlng machme
the combination, witharotary sheet-reverser,

as (% of a conveying-cylinder, as H, ca,rry-

ing grippers, as H" H? and recesses, as S &,

for the reception of sheet - cutting knlveb,
whereby said cylinder serves both as a con-

veying and cutting cylinder, substantially as
and for the purposes set forth. |

3. In a web-perfecting printing - machme a
‘in' combination with a form-cylinder, as A, a
series of 1mpression-cylinders, as B B' b b" '.
a Series of’.

and a rotary sheet-reverser, as C? a
conveying-tapes, as f, running partly In con-

95

100
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tact with sunken portlons of the type or form
cylinder, and a series of tapes, as F, whereby

the sheet.s:, after being severed from the web,
are eonveyed through the process of belng'

prmted on their second sides, and the use of

grippers in the impression- cyhndels theleby

avoided, substantially as set forth.

4. In a web-perfecting printing - machine,

in combination with a type or form eyllnder s
as A, and a rotary sheet-reversing apparatus,
as O2 a pair of impression-cylinders, as B B’

115

120

and leadmg or register rolls, as P, P/, and P?,

for printing the ﬁrst side while in the web,
and a pair of impression-eylinders, as B? B3

and a leading or register roll, as P?, for prlnt-

ing the second side after the sheets have been

‘severed from the web and reversed, substan-

tially as and for the purposes set forth.
JOHN T. HAWKIN S.
Wltuesses
Franois P. BEILLY
ROLLIN E BEERS
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