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UNITED STATES PATENT OFFICE.

JAMES 0 HEMPHILL OF WESTERLY RHODE ISLAND, ASSIGNOR TO THE C. B.
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ART OF PRINTING._
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Lo all whom it may concern: |

Be it known that I JAMES C, HEMPHILL, of
Westerly, in the county of Washington and
State of Rhode Island, have mvented a New
-5 and useful Improvement in the Art of Print-

ing, of which the following is a epeelﬁeetlon f
My improvement. relatee to what is known'
in the art of printing as “perfecting,” that is |

to say, the printing of both sides of web sec-

10 tions consisting either of separate sheets or

portions of a contlnuous web by causing such

web sections In a continuous movement to
pass first between one printing surface and
corresponding impression surfaceto print one
5
printing surface and corresponding impres- |
sion surface to print its other side, and this
part of my improvement consists in so feed-
| ing the web sections between the said two
20
sion surfaces in succession that each shall
first act as a tympan or offset sheet and after-
ward have the offset thereby produced upon
it covered or hidden by printing over it.
I will proceed to describe my invention in
~detail with reference to the accompanying
drawings and afterward point out its novelty
in the clalms :
Figure 1 represents a longitadinal vertical
eeetmn of the prineipal parts of a rotary con-
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tinuous web - perfecting printing - machine,

illustrating my invention. Fig. 2 is an out-

 line diagram representing the principal parts

of a rotary continuous web-perfecting print-
ing - machine somewhat modified from that
represented in Fig.1,but also illustrating my
invention.
ing with Fig. 2. Fig.4isa detall view, which
will be hereinafter explained. Figs. 5, 6, 7,
and 3 are diagrams, each representing a ver-
tical section of 8o much of a flat-bed perfect-
~ing printing-machine as is necessary to illus-
trate my invention in connection with and

as performed by a machine of that class in

printing on web-sections. in the form of sep-

-~ arate sheets,the said four figures showing the
parts in dnTerent positions to 1llustrete the
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successive stages of their operation. IFigs. 9 |

and 10 represent,-~on a larger scale; vertiea,l
5o sectional views of portions of the second im-

of its sides and afterward between. another

printing surfaces and corresponding impres-.

Fig. 3 is a plan view correspond--

l pressmn cylmder and its grlppere of the ma-:

N i e————

|

chine shown in Figs. 5, 6, 7, and 8. Fig. 11
represents a plan of a pertlon of the impres-
sion-cylinder and parts of 1ts grippers corre-
sponding with Fig. 9. Figs. 12 and 13 repre- :
sent side views of certain o'rmpers which are

used in carrying out my invention.

I will first deseribe my invention with ref—
erence to Fig. 1.

A deswna,tes the framing of the meehme
B’, the. ﬁrst form or plate cylinder; C’, the
first impression eylinder; B* the seeond form
or plate cylinder and O2 the second impres-
sion cylinder.

- D is the roller from which the web ef paper
E to be printed is supplied.

" F G H are guide rollers.

The rollers D G H are represented as sup-
ported in statlena,ry bearings.

‘The roller F 1s represented as supported in

bo.
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-adjustable bearings in the two similar arms

Iof alever Il K M WhICh will be hereinaflter

more fully deseribed.
The operation of this machine is as follows:

The web of paper from the roller D passes, as.

indicated by arrows in Fig. 1, first around the
‘second impression cylmder 0’3 thence around

the rollers ' G H between the first form cyl-
inder B’ and first impression cylinder C’ .
where one side is printed. Itpassesthence up
between the second form cylinder B?and sec-
ond impression eylinder C* where its second
side is printed. While the second side is
thus receiving the impression, the types on
the second form cylinder B*press the fresh
ink of the impression on the side first printed,
into contact with the fresh unprinted portion
of the web which passes around the second
impression cylinder C°* under that portion of
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‘the web which has been printed between the go

cylinders B’ C’ and thereby produce a faint

outline of some of the types of the second

form cylinder B? on the otherwise clean web

-at the point N on said eylinder C?to which

the latter comes from the roller D. When g5

‘the part on which this faint outline, or * oif-

set” as it is called, is produced again reaches
the point N it is on the outside and comes
against the same types which cause the said

0

15

fset and these types prmt over the same 100
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off to the folde1 or dcllvery

It may be understood that the - dlstanee

along the web from the point N around the
rollers I G H and cylinders C’ C?to the point

‘N again, must be equal to an exact multiple
of the length of a single sheet or of the cir-
To ad-

cumference of the form cylinder B2
just this distance equally and to compensate
for the shrinking or expansion of the paper,
the bearings for the roller F are made adjust-
able as hereinbefore mentioned.
justment forthis purpose both of the bearings

are adjusted together but a separate adjust-
ment of the two bearings is also desirable to
correct any tendency to sidewise movement

of the web. These adjustmentsare provided
for in the following manner: One of the lever
arms I which contain the bearings for the

- said roller F, is fastened to the fulerum shaft
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1’ and theother is loose thereon, the said shaft
betng fitted to turn in bearingsin the framing
A

on the said shaft and so is the fourth arm M.
The arm M has in it a slot at 10, as shown in
If1ig. 1, to receive a projection 11 on the loose

arm I, and adjusting serews 12 are screwed.

into the slotted portion of the arm M on op-
posite sides of the projection 11 of the loose
arm I. DBy setting up one or other of these
screws, the loose arm I may be adjusted back-
ward or forward re]atlvely to the correspond-
ing arm which 1s fast to the fulerum shaft
1’. . This adjustment of the loose arm I en-
ables the roller to be set more or less askew
to correct any tendency to sidewise move-

ment of the web. The adjustment of the

roller to compensate for the shrinking or ex-
pansion of the paper i1s provided for by a

serew 13 which is fitted to turn but confined
longitudinally in the arm K of the lever and

which serews through a swiveling nut 14 aft-

tached tothe flarmno*
It might happen tha,t with the arrangement

of rollers shown in Fig. 1 and heremabove

deseribed for eondncting the web enoughink
would be pressed on to the clean web at the
point N from the first printed side to leave
an offset on thetympan of the first impression
cylinder C’ as it passes the point O on the
said cylinder. To guard against this, the ar-
rangement of rollers shown in Figs. 2 and 3
may be employed. With this amanu'ement
of rollers the web K passes from the rolle1 D
first over the roller H, thence to and around

*the first impression cylinder C’ to angle bars

P Q R S, thence to and around a roller F’,
whence the path is similar to that shown in
Fig. 1.
of the web from the first i impression cylmder

-C” around the angle bars to the second .im-
pression evlinder (,2 must be such as to bring’

the offset in such relation to that produced at

N,tbhat it will becovered when it again reaches

the point O. To make this distance right

and to pwwde for shmnkmn‘ and stretching | from the first type form v/, and as the grip-

In the ad-

The distance measured on the path |

The third arm K of the Sall’l lever is det -

-

}

the dellvery reel; n, the delwery
the said reel; g, the grippers of the first im-
pression c’ylinder C’.
‘may all be the same as usually employed on
two-revolution printing machines. Inthe cyl-
inder C? having two sets of grippers, one set
‘may be operated from each end of the cylin-
der.
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a,i:.“some---'-point-,-'for instance, at the point T.
(Figs. 2'and 3.) - Fig. 4 is a diagram of such
means of adjustment. In this figure, 17 rep-
resents rollers in fixed bearings over which

the web passes fo an intermediate roller 18

carried by a lever 15 adjastable by a screw

16 .to depress the web more or less between

the rollers 17.

To carry the web from the second 1mples- |

sion cylinder C% in the example illustrated in

Kig. 1, angle bars snnllarly arranged to those
shown in Figs. 2 and 3, may be used instead

of rollers F¥ G‘r H. |
I will now, with reference to I‘Jn's o to 13,

describe my invention as applied in connee-

tion with and performed by a flat bed per-
fecting machine. €’ C? designate respeect-

1vely the first and second impression eylin-

ders and V the feed board which 15 arranged
to feed the sheets first to the second impres-
sion cylinder. 2’ ¢°are respectively the first
and second forms.

“Referring now particularly to Figs. 9, 10,
and 11, U is a portion of the gripper edﬂre of
the second impression ecylinder C-=.

X is the first gripper rod; Y Y the first set of
grippers; ¢, the second m ipper rod, and Z Z
the second set of grippers.. These orippers
are shown separately in Figs. 12 and 13. aa
are depressing fingers which, when the second
set of grippers Z Z are closed, depress the
edge of a sheet b between the grippers Y Y so
that the sheet b’ may be taken by the deliv-
ery reel grippers without disturbing the sheet

b. The depressing fingers a a are held down

by the grippers Z Z beaunﬂ' at'the points p.

When the grippers Z Z are opened thesprings

e lift the depressing fingers to their normal
position as shown in Fig. 9, in which case the
sheet b may be delivered to the first impres-
sion cylinder C” which is farther from the feed

board.

VV:al*e__
gripper pads and tympan fingers combined.
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Referring now to Figs. 5,0, 7, and 8, m is

grippers of

The gripper motions

The cylinders make each two levolu-
tions to each sheet printed.

115
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The operation is as follows: A sheet 0 is

fed to the grippers Y Y of the second impres-

sion eylinder C? (see Fig. 5) which eylinder

should be tripped from descendmfr SO as not

to print this first sheet but to dehver it to the
grippers g of the first impression eylinder C’
when, after having made about one and a

quarter revolutions with the second impres-
sion cylinder C<, the said sheet comes for a
second time to the point f. The grippers g

of the first Impression eylinder C’ take the
sheet 0’ and the latter 1eee1ves an impression

(25
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pers Y come for the third time to the point
of feeding, they take a second sheet b and
shortly afterward the two eylinders reach the
position shown in Fig. 5, the first impression
cylinder C’ having the sheet b’ printed on its
outer side and the second impression cylin-
der C? having a clean sheet b. When the
gripper edges of the impression surfaces of
the two cylinders reach the point £, the grip-
pers Z of the second impression cylinder C?
seize the front edge of the sheet 6’ which is at
the same released by the grippers g of the
first impression ceylinder and this sheet b’ is
now taken by the second impression cylinder
C? and receives its second impression, on the

opposite side, from the form 42, (Fig. 6) after

which it is taken by the grippers n of the de-

~ livery reel m and released by the grippers Z,

20

~ theform<’. (See Fig.8). Itwill beunderstood
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while the sheet b held by the grippersY, goes
on (see Fig. 7) to be taken to the cylinder C’
on which it receives its first impression from

by reference to Fig. 6, that the freshly printed
sidle of the sheét b’ is pressed against the sheet
b while the said sheet b’ is receiving its sec-
ond impression. Thus some of the letters of

the second form 2% will show on the sheet b.

When the grippers Y (see Fig. 8) reach the
feeding position, they take a sheet b* and in
about a quarter of arevolution later the grip-
pers Z take the sheet b from the eylinder C’
and give it its second impression on the form
%, and being on the outside will now receive
print over the same places which receive the
offset when it was under the sheet 6’ while
the latterreceived itssecond impression. The
sheet b is then delivered to the delivery reel |
and the sheet b* will go to the eylinder ¢ to
recelve its first impression. 'This- operation
1s repeated, each sheet receiving the offset
from the second impression on a. previously
printed sheet and afterward taking its own
second 1mpression on the said offset |

The depressing fingers a a and the means
of operating them herein described with ref-
erence to Figs. 9, 10 and 11, constitute no
part of the present invention but are part!

of the subject-matter of my application for
United States Patent, Serial No. 539, 551 filed
February 25, 1895. |
What I claim as my invention is—
1. The improvement in the art of prmtmw

50

on both sides of the same section of a web

during a continuous movement thereof, con-

sisting in first making such web section serve 55
as an offset sheet to receive the offset of a -

preceding printed impression and afterward

‘taking a succeeding printingimpression upon

the offsef soreceived, substantially as herein
set forth.

2. The improvement in the art of printing
on both sides of the same section of a web,

consisting in causing such web section to pass

60

twice between the printing and impression -

surfaces which produce the impression on-one
side of it, the sald web section in its first pas-

sage between the said surfaces acting as an

oifset sheet and in 1ts second passage between
the sald surfaces having the printed impres-

sion produced on the offset produced on it in
dts first passage, substantially as herein set

forth.
3. The improvement in the art of printing
on both sides of the same section of a web,

| consisting in first causing such web seetlon
to pass between a printing surface and an im-

75

pression surface to be printed on one side, .
next causing the said web section to pass be-

tween a second printing surface and second
impression surface to be printed on the other
side and at the same time causing the passage

of a second and clean web sectlon to pass be-

tween the web section first printed and the
said second impression surface and afterward
causing the said second web section to pass
first between the first mentioned printing and

impression surfaces and afterward between

the second printing and impression surfaces,
substantially as herein set forth. |

JAMES C HE\IPHILL

- Witnesses:
A.-R. STILLMAN,
A. C. WHITFORD.
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