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UNITED STATES PATENT OFFICE,

DAVID TRAQUARE SIMPSON, OF NEW YORK, N. Y.

 WEB-PERFECTING CYLINDER PRINTING-MACHINE.

P BECIFICATION forming part of Letters Patent No. 345, 0'79 dated Jualy 6 1886.

Application filed March 28, 1284, Serial No. 195,843, (No model.) Patented in England Augnst 20, 1882, Nn 4,020, and in Canqda
- November 7, 1881, No. 20 512. |

To all whom & muay concern: of the cylinders and of the rollers are at ex-
Be 1t known that I, DAVID TRAQUARE | actly equal distances apart, the impression-
SIMPSON, of New York, in the county and | eylinders being placed midway between the
State of New York, have invented a new and | conveying-rollers, and, by preference, the in-

5 useful Improvement in Web-Perfecting Cyl- | tervals between them equal their diameter, so 53
inder Printing-Machines, (for which Letters | that the peripheries of the cylinders and roll-
Patent were granted to me in England, No. | ers shall be in the same vertical longitudinal
4,020, bearing date August 20, 1883, and in | plane. The upper or conveying-rollers, C C,
Canada, No. 20,512, bearing date November | are mounted severally in bearings e,which ad-

(o 7, 1884;) and I do hereby declare that the fol- | mit of vertical adjustment in the customary 6o
lowing is a full and exact description thereof, | manner by means of a set-screw, b. (See Fig.
reference being had to the accompanying { 1.) The distance verbicallyvbetween the axes
drawings, and to the letters of reference mark- | of the upper conveying-rollers, C C, and of the
ed theteon making a part of this specifica- | lower impression - ¢ylinders, A, is made ab

15 tion. least equal to the length of the form of type 65

My Invention relates to that class of print- | to be printed, with the exception of the mid-
ing-presses in which repeated impressions are | dle conveying-roller, (?, whose axis is mount-
produced from a single form upon a continu- | ed at a little more than one-half the distance
ous web or sheet of paper, and has for its ob- | of the others above the impression-cylinders.

20 ject to obtain the repeated impressions upon | This middle roller I designate as a ‘“spacing- 7o
the web from a flat form of type, thereby | roller.””
avolding the complexity and great eost of cyl- In adjusting the conveymg rollers their dis-
inder- machmes tance above the impression-cylinders 1s de-

In the accompanyings, Figure 1 is a longi- | termined by the length of paper required to

25 tudinal vertical section of the machine with | receive an impression from the form. The 7z
the greater part of the frame omitted, illus- | distance from the center of the semi-eircum-
trating its operation rather than its construc- | ference of either one of two impression-rollers
tion, and showing one only of the movable | below its axis, up over the intermediate con-
bearings In which the upper ¢ylinders are all | veying - roller, and back to a corresponding

30 mountcd, the frame carrying the form being | point on the other impression-roller must be %o
shown as elevated in readiness to carry the | equal to twice said length of paper plus the
form under the Impression-rollers; Fig. 2, a | distance between the two impression-rollers.
detached side view of the carriage and of the | So also the distance up over the spacing-roller
device or frame for elevating and depressing | C° from the center of the under side of the im-

35 the form on said carriage, the frame being | pression-rollers, on each side of it, must be 85
shown as depressed 1in readiness to pass back | equal to said ]ength of paper plus the distance
freely under therollers; Fig. 3, a bottom view | between the impression-rollers.
of said frame or elevating device; Fig. 4, a It will be observed that the conveying-roll-
bottom view, detached, of a portion of the | ers are divided into two sets of equal numbers

40 carriage and of the ecarrying belt or chain un- | by the intervening middle spacing-roller, C*. go
der 1t; Figs. 5 to 13, diagrams illustrating the | The number of rollers on each side of the cen-
relative movements of the web of paper and | tral spacing-roller will determine the number
reciprocating form and the manner in which | of impressions to be made before the inter-
the impressions are repeated upon the paper. | vening blanks are filled up, and may be va-

45 In my invention I carry the conftinuous | ried. 05
sheet or web of paper I to be printed back Inking-rollers B B are mounted between

~and forth over a series of cylinders, A A, and | the impression -cylinders parallel therewith
intermediate conveying -rollers, C C, all of | and 1n position to contact in the usual man-
equal diameter, and which are mounted in | ner with the form of type.

50 two parallel horizontal rows. The axes both The conveying-rollers C Cand spacing-roll- 100




~aid its progress through the machine.

10

turn to bear the web of paper carried around

IS

20

an interposed frame, J, resting upon suitable

~{rame J in one direction will operate to ele-

40

45

50
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6o

¢ient contact therewith to produce an impres-

65

-

table I of the carriage is elevated the form of.

- ing the cylinder.

er C* are geared to the impression-cylinders |}
A A by means of a pair of endless tapes or
belts, I ¥, passing over the rollers and un-
der the eylinders in the entire series and be-
tween guide-rollers a a at each end of the se-

ries, as shown in Fig. 1. These tapes serve
likewise to support the web E of paper and.

The impression-cylinders A A, divided into
two sets by the spacing-roller C°, are adapted
in the customary manner to operate each 1n

them from the conveying-rollers upon a form:
of type made to pass horizontally under them.
These impression-cylinders A A areall geared
to move in unison by an endless chain, d, en- |
gaging a sprocket-wheel, U, on the end of
each, or by other well-known mechanical de-
vices, and are driven by means of a cog-wheel,
Q, on the shaft of the last impression-cylin- |
der in the series, which gears with a main
driving-wheel, K, by means of an interme-
diate pinion, R. .

The form of type to be used in the press is.
secured upon a table or platform, I, supported .
upon a carriage, H, the table being elevated:
or depressed upon the carriage by means of

ways on the top of the carriage, which per-
mits a slight longitudinal movement of the
frame upon the carriage. - S

The opposed surfaces or ways upon the un--
der side of the frame and top of the carriage.
may be fitted with a series of oppositely-in-
clined or beveled lugs, S S S,(see Figs. 2 and
3,) projecting therefrom toslide one over and
upon the other, so that the movement of the i

|

vate it from the carriage, (see Fig. 1,) and in
the opposite direction will serve to lower it,
(see Fig. 2;) but this device for elevating the |
frame does not copstitute a part of my inven-
tion. The interposed frame J is made nar-
rower and longer than the table I and top of.
the carriage H, so as to be confined laterally
by means of pins f f at each corner of the
carriage. 'These pins arelong enough to pro-.
ject up through apertures f’, Fig. 3, in the.
table I, so as to confine it both laterally and:
longitudinally and yet permit its free vertical.
play. | | | R

The carriage H is mounted to slide freely
back and forth upon a horizontal way, D, Fig.
1, secured beneath the impression-cylinders
A A,and which extends longitudinally under,
and beyond the entire series in a plane par-
allel with the axes of said cylinders, and at
such a distance below them as that when the:

type placed thereon shall, as the carriage
moves under the eylinders A, come into suffi-

sion from the type upon the -paper E.overly-

The movement of the carriage back -and:

forth over the way D is produced automatic-

ally by devices to be hereinafter described, | frame J is made to strike against the end of

345,079

which cause it to engage alternately the up-
per and the lower length of an endless chain,

1 L, stretched horizontally under the way D, par-

allel therewith, and which is carried at each
end over sprocket-wheels Tand M. Thelength
of the chain is so proportioned as that the
carriage shall move forward and back in ex-
actly the time required for the paper to pass
from the contact or printing point under the
first impression-roller of the first set in ad-
vance of the spacing-roller to the like point

70

73

on the first cylinder of the second set, follow-

ing said spacing-roller, so that so soon as the

form has passed from under the first eylinder

in the first set and fully completed itsimprint

on the paper led over said cylinder it will at
‘once begin to print upon the paper over the
first eylinder of the second set, so as to cover

the space on the paper left between the first
and second impressions next beforeimprinted

‘thereon. (See Figs. b and 13.)

80

The chain L is made to move at the same

| speed as the cylinders A A and conveying-

GO

rollers C C and C° by means of asuitable gear-

wheel, W, coupling the sprocket-wheel T,
which drives the chain L, with the driving-
wheel K actuating the impression-cylinders.

The movement of the chain dand of the paper
carried over the impression-¢ylinders 18 thus
made uniform with that of the chain L, and,

|'consequently, of the carriage H and form.

The engagement of the carriage with the

endless chain L is.produced in simple manner

by means of a bar, P, (see Fig. 4,) secured
transversely upon the chain to project later-

‘ally therefrom and strike against pinsorlngs

O O, secured to one end of the carriage 1n line
with the upper length of the chain. When

the bar P in the movement of the chain (sce

arrows in Fig. 1) strikes these lugs O O, 1t will
carry the carriage forward in the same direc-

“tion until the lugs are carried over the axis.

of thesprocket-wheel T,when, asthe bar is car-
ried down over the periphery of the wheel, 1t
will drop away from the Ings; but asthe bar P

starts back with the lower length of the chain
it strikes against a second set of lugs or pins,
O/, projecting from the lower portion of the

frame of the carriage at its opposite end in
line with said lower length of the chain, and

95
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thereby operates to carry the carriage back in

the direction in which the lower length is

‘moving until said lower lugs, O, pass under
the sprocket-wheel M, when the bar P, passing

up over its periphery, will become disengaged,

and, moving forward,willagain engagethe first
Iugs, O, and thereby move the carriage in the
opposite direction. . ~

The longitudinal movement of the frame J;
by which the table I is elevated or depressed
upon the carriage M, is produced automatic-

‘ally by means of springs p’ and »°, fixed at each
‘end of the path in which the carriage recip-

rocates. When the carriage has been carried
forward beyond the impression-cylinders to
the required distance, the forward end of the

I20

125
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the spring p* and thereby force the frame in- | manner as hereinbefore deseribed, from the
upper length of the endless driving-chain and

ward, so as to cause the upper lugs, S, to slide
downward over the lower ones and allow the
frame J and the superimposed form-table Ito
drop, and permit the typethereonto passclear
of theimpression-cylinders. Whenthecarriage
moving back reaches the end of its path, the

rear end of the frame J, striking the spring p/,

forces the frame back and causes the upper lugs
to slide up over the lower ones, and thereby
force up the frame and table to their highest
position to bring the type into contact with the
impression-cylinders. When the frame J and
table Istrike the springs p'p* the recoil of the
springs serves to quickly reverse the niove-
ment of the ¢arriage upon which the frame and

tableare secuared, and to start it back in readi-

ness to be engaged by the bar P on the endless
chain L. This will prevent any shock or jar
when the bar strikes the lugs O O on the car-
riage, from the fact that the carriage and its
Ings O O will have been thereby brought into
movement 1n the same direction as that of the
bar before the bar overtakes it.

In the operation of the machine,constructed
substantially as described, a continuous sheet
or web of paper, B, drawn from a roll (not
represented 1n the drawings) is carried over
the first upper or conveying roller, C, then
down under the first impression-cylinder A,
then up over the second conveying-roller, and
so on, over and underthe entire series of roll-

ers and cylinders, as 1illustrated in Fig. 1 of |

the drawings.. If, now, the machine be putin

motion, the form of type on the table I will be.

carried forward longitudinally under the im-

pression-cylinders AL A at the same rate of |

speed as the web of paper E is moving. AS
the form passes in succession under each cyl-
inder a full impression of the form will be ob-
tained upon the web of paper. This is illus-
trated in the diagram, Fig. b,which represents
the form as having passed entirely under the
first impression-cylinder, A, after having al-
ready passed once forward and back under
both sets. The first impression therefrom,
numbered 1 and represented by a dark heavy
line, 1scomplete, and the movement of the pa-
per 18 carried up between the first impression-
cylinderand thesecond conveying-roller,while
the fourth impression-cylinder has commenced
the printing of a fourth impression, which 1s
numbered4. Thisfourth impression-cylinder

~ is the last of the first set separated from the

50

L%
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;5 second set by the intervening middlespacing-

roller, C°. .

The diagram, Fig. 6, répresents the form in
position with the fourth impression from the
first set of cylinders completed, the first im-
pression, A, inthe second series already com-
pleted, and the fourth or last, D, in said sec-
ond series about to begin, and illustrates the
movement of the paper meanwhile. Fig. 7
represents the fourth impression, D, in the

second series completed, the form having

passed out beyond the last cylinder. The car-

riage H is now automatically disengaged, in .

is made to engage the lower length to secure 1ts
return movement, and at this point the form1s
depressed upon the carriage in manner as al-

ready deseribed, so that it shall pass clear of

the impression-cylinders as it returns under
them. Duringthe interval that the carriage
rema’ns stationary from the time of its disen-

sagement from the chain until its re-engage-

ment, the web of paper &, whose movement 18
continuous, has been carried forward a distance
equal to the length of the form, and Fig. 8illus-
trates the travel of the printed sheet and of the
impressions thereon during this interval, the

series from the first set of eylinders being indi-

cated by the heavy lines and numbered, and

those from the second set by dotted lines and

lettered. Tig. 9 represents the position at-
tained by these impressions when the form has

traveled its length upon its return movement,
Fig. 10 when it has moved twice its length, -
and Fig. 11 when it has moved three times 1ts.

length and out beyond the first set of eylinders
and has reached its original starting-point.

3

70

75

80

Q0

Here it is automatically released from the

lower length and attached to the upper length
of the driving-chain to be started back under
the cylinders, the form ‘being automatically
elevated again at this point in manner as de-
seribed to bring it into line of print; and Fig.

12 illustrates the positions which in the mean--

time the impressions reach during the con-
tinous movement of the web while the car-
riage is stationary. Fig. 13 represents the

form as again under the first set of cylinders,

as in Fig. 5, having made a complete impres-

sion upon the web of paper in passing under

the first cylinder and partial impressionsthere-
on under the remaining three cylinders of the
first set. The web of paper in the first dia-

gram, Fig. b, isrepresented as having already
received an initial set of four impressions frowm

a previous passage under the form, these Ini-
tial impressions being designated by the let-
ters w, x, ¥, and 2z, the positions of these sev-
eral impressions serving to illustrate the dis-
tance to which the impressions obtained from
the first set of rollers will travel during one

complete reciprocating movement of the form

forward and back in the press. It will be ob-
served by reference to Fig. 6 that the position

attained by these first impressions w, «, ¥, and
z when the next set of impressions 1, 2, 3, and

4 (obtained from the first set of cylinders, as
shown in Fig. 1) is completed is such as that
the blanks left between said first impressions
will be in exact register for print when the
form passes under the second set of cylinders;

hence at the second movement of the form

through the press the blanks between these

95

100
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120

125

firstimpressions printed atits preceding move-

ment will all be filled in, as shown at A, w, B,
z, C, v, D, and z in Figs. 6 to 12, the printing
of the intervals between 1, 2, 3, and 4 being
illustrated in Fig. 13 as about to take place.
This registry with the second set of cylinders

130
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of the blank spaces or intervals between the

1mpressions obtained by means of the first set
of cylinders, so that the form in passing un-

der the second set of cylinders shall print and
fill in these blank spaces, is dne to the arrange-
ment of the central spacing-roller, C-.

It 18 evident that the number Of]mpl essions
to be obtained before the spacing is changed to
bring the blank intervals into registry for
print may be determined at pleasure by the
number of eylinders introduced in the first set
in advance of the central spacing-roller, the
nuawmber to follow being made to correspond
also, that the press may be adjusted to forms
of different lengths or the distance between

~ the impressions on the web of paper, if inter-

20

25

30

vals are required between them, may be ad-
Justed by changing the distance between the
impression-cylinders and conveying-rollers or
the length of their diameters relatively to said
distance, and that the mechanical construetion
of the machlne to carry thecylinders and roll-
ers and to produce a reciprocating movement
of the flat form of the type under the same
may be greatly varied in such-different ways
as will readily suggest themselves to any skilled
mechanic. | |

I claim as my invention—

1. The combination, in a printing- machine
with a series of 1 1mpressmn -cylinders rotating
at equal speed at equal distances apart in a
common plane, of a reciprocating form-ear-

- riage traversing their peripheries at a like

35

40

speed to carry a form of type Intermittingly

against and over the same, a parallel series of

conveying-rollers rotatmg at the same speed
as the 1mpression-cylinders, and a central

parallel spacing - roller mounted midway be- -

tweentheimpression-cylinders and conveying-

rollers, substantially in the manner and for

- the purpose herein set forth.

2. A printing-machine comprising a series
~of.impression-cylinders rotating in.a common
plane, a parallel series of conveying-rollers, a
central intermediate spacing-roller, an endless

45

| tape or belt carried back and forth over the
cylinders, the conveying-rollers and the spac-
ing-roller, a reciprocating form-carriage trav-
ersing the impression-cylinders in a paraillel
plane, and mechanism,
seribed, for producing a reciprocating move-
‘ment of the carriage back and forth under the

impression - cylinders during each movement

substantially as de-

of the endless tape or belt from a point on the

periphery of the impression-cylinder on one
-side of the spacing-roller to a like point on the
periphery of the impression-cylinder next to

said spacing-roller on 1ts opposite side, sub-
stantially in the manner and for the purpose

‘herein set forth.
3. The combination, with a series of paralliel

1mp1esswn -¢cylinders, A A, rotating in a com-

‘mon plane, and with a caniacre, H, mounted to
travel back and forth tmnsversely ander said
cylinders in a parallel plane, of an endless

chain carried over sprocket wheels or rollers

beyond each end of the series of impression-
~cylinders to revolve under the same parallel
therewith, and a bar, P, projecting from said

chain to engage in succession lugs O O, placed

continued revolution of the chain 18 made to

‘draw the carriage back and forth under the

cylinders, substantmll; in the manner and for

the purpose herein set forth.
4. The combination, with the reelprecanng |

carriage H and its elldmg adjasting-frame J,
interposed between the top of the carriageand

a form - table, 1, thereon, of the springs p p/,

fixed upon standards at each end of the path
of movement of the carriage, to strike said

50

55

7

on the under side of the carriage at each end
thereof on a different level, and whereby the

75

frame J, and thereby change its position and

arrest the movement of the carriage and pro-
duce its recoil, substantially in the manner
and for the purpose herein set forth.
DAVID TRAQUARD SIMPSON.
Witnesses:
FRANCIS ALLEN LEHUNTTE
LOUIS SCHMITT.
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