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T6 all whom it may concern:

Be it known that I, Louws Hurraax, of
the city of Toronto, in the Province of On-
tario, Canada, have invented certain new
and useful Improvements in Impression Ap-
paratus, of which the following is a speci-
fication. _

This invention relates to apparatus such
as disclosed in my prior United States Pat-
ents No. 938381 of Oct. 26, 1909, and No.
946,224 of Jan. 11, 1910, in which T de-
seribed apparatus which rendered it possi-
ble, taking a cylinder printing press as a
concrete example, to print on a continuous
web of paper impressions at intervals other
than these represented by the circumference
of the eylinder or eylinders, or aliquot parts
thereof. This result was obtained by em-
ploving segmental printing means driven at
a upiform speed during the printing part
of each votation and at a different speed
during the nen printing part of each rota-
tion. - As the printing and non-printing
parts of each rotation took place in the same
length of time, one segmental printing
means left blanks on the paper which were
filled in by a second segmental printing
means similarly driven.

Tt is evident that, when a segment is not
printing, its speed might be slower or faster
than when it is printing and it is the object
of the present invention to devise-improved
driving mechanism with which both a re-
tardation and an acceleration may be ob-
tained in one machine and the range of
sizes, which may be conveniently printed,
thus increased.

I attain my object by the construections
hereinafter described and illustrated in the
accompanying drawings in which—

Figure 1 1s a side elevation of the ap-
paratus. ~ Fig. 2 is a longitudinal section of
the same. Fig. 3 is a cross-section of the
same on the fine X, Y, in Fig. 2. Tig. 4 is
a side elevation of part of the machine show-
ing part of the gearing for rotating the cam
which controls the drive for the printing
cylinders. Fig. 5 is a face view of the cam
and the eccentric for differentiating the
speed of the printing cylinders. Fig. 6 Is

"a detail in side elevation showing particu-
larly the differentinting gear and the shift-

able mechanism which determines the actua-
tion of the printing means at normal or dif-
ferentiated speed. IMig. 7 is a detail in side
¢levation showing particularly the eccentric

for producing differentinted speed. Fig. 8
is a front elevation partly in section, of
the paper adjusting means. Fig. 9 is a plan
view of part of the shifting means of the
shiftable pinion of the speed changing
mechanism. Tig. 10 is a front elevation of
the driving mechanism. Fig. 11 is a section
on the line « b in Fig. 9. :

1 is the frame of the machine suitably
shaped to supporé the different parts. On
the frame ave suitably journaled two print-
ing cylinders 2 and 3. A single impression
eylinder 4 is journaled in a suitable position
to cobperate with both the printing eylin-
ders 2 and 3.

5 is the driving shaft. This shaft is pro-

60
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vided with a gear wheel § driving by means

of the gear train 7 the feed rollers 8. The
paper 9 passes between two suitably jour-
naled gmde rollers 10 geared together by
the gearing 11, thence between the printing
evlinder 3 and the impression cylinder 4,
thence over a roller 12 the purpose of which
will hereinafter appear, thence between the
printing cylinder 2 and the impression cyl-
inder 4, thence around the guide rollers 13
and arcund and between the feed rollers 8.
As long, therefore, as the shaft 5 is run at
constant speed the feed of the paper will be
uniform.

As set out in the preamble to the specifi-
cation it is my object to drive each of the
printing cvlinders 2 and 3 at a different
speed during a portion of each rotation,
which differentiated speed may be either a
vetardation or an acceleration of the normal
speed. This means that the printing cyl-
inders cannot be driven from gearing
secured to the driving. shaft 5. To secure
this variable rotary motion of the printing
eylinders T provide the gearing which I
will now describe and which periodically
accelerates or retards the speed rotation of
the eylinders according to its setting.

Ou the driving shaft there is loosely
mounted a driving gear wheel 14 driving
through the mediam of the gear train 15
the impression cylinder 4. The impression
eylinder by means of the gear train 16 actu-
ates the printing cvlinders 2 and 3. Tt will
be noted that the wheel 17 of the gear train
15 is loose on the spindle 18 of the impres-
sion roller and that the wheel 19 of the ge
train 16 is movable longitndinally on the
spindle but is held from rotating by means
of the pin 20 fitting a notch in the hub of:
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the wheel. A nut»'.i)l gerewed on to the end

of the spindles provides means whereby the |

wheels 17 and 19 may be clamped together |

to form a driving connection between them.
See Figs. 1 and 3. .

The construction just described- provides
means whereby ‘the printing cylinders and
impression rolier me: be thrown out-of gear
with the rest of the mechanism and rotarily
adjusted to cause the impressions to occur
in synchronism with the setting of the drive.

On the driving shaft is loosely mounted a
driven gear wheel 22 connected through the
medium of its hub 23 with the gear wheel
14, See Fig. 3.

Fast relative to the shaft and located be-
tween the gears 14 and 22 is a disk 24
carpying the normal-speed gear wheel 25.
On/[the other side of the gear wheel 22 is
located the differentiating gear wheel 26
loose on the shaft 5.
tiating gear wheel 26 is the disk 27 rotating
with the shaft and preferably connected
with the disk 24 by the stay bolts 28, thus
giving the disk 24'and gear 25 their driving
connéction with the shaft.

‘The guide 29 is secured to the disk 24 and
on this guide a pinion 30 is adapted to slide,
its teeth being of sufficient width to engage
at one time the teeth of either the driven
gear 22 and the normal speed gear 25 o
the teeth of the driven gear wheel 22 and the
differéntiating gear wheel 26. It is evident
in the former case that the dviven gear 22
will be rotated at the same speed as the shatt
5 and in the latter case at the same speed
as the differentiating gear whatever that
may /be. '

Téfore describing the means for auto-
matically moving the pinion 30 it will be
neckssary to describe the means for actu-
ati%?g the differentiating gear wheel 26.

/On the shaft there is loosely carried the
dfisk 31. This disk carries an adjustable
sccentric 32. To enable the eccentric to be
adjusted 1 form its bearing 33 on a slide 34

adjustable in the guideway 33 by means ot
* the adjusting screw

36 the head of which 1s
accessible through the rim of the disk. An
index finger 37 is secured to the slide 34, ex-
tends through a slot 38 in the disk and
serves to indicate the adjustment of the ec-
centric. A slot 39 must be provided in the
slide 84 and bearing 33 for the passage of
the shaft 5. This eccentric 32 is pivotally
connected with the rock arm 40 secured to
a spindle 41 journaled in the disk 27 and
having secured to its other end a segmental
rack 42 meshing with the differentiating
gear wheel 26. By

57 which rotates with the shaft 5 the aif-
ferentiating gear wheel will rotate with the
chaft. It is evident however that by rock-
ing the rack 42 in one direction that this
speed may be accelerated and that by rock-

Beside this differen-

the rotation of the disk

1
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ing the rack in the opposite direction this .

speed may be retarded. This rocking of
the segmental rack it may be seen is accom-
plished by the action of the eccentric 32 the
dirvection of motion of the rack and conse-

_quently the acceleration or retardation. of

the motion of the differentiating gear wheel
depends on whether the pinion 30 is in mesh
with the differentiating gear when the rack
is rvocking forward or when it is rocking
backward. This disk is driven in the fol-
lowing manner. A gear wheel 43 is secured
thereto. This gear wheel meshes with a
pinion 44 fast on the spindle 45 journaled
in the frame of the machine. The other
end of this spindle is provided witha pinion
46 meshing with the intermediate gear wheel

47 journaled on the disk 48 rotatable ahout

the shaft 5 and adapted to be clamped in
place by the ciamping screw 49 which pref-
erably also forms the bearing for the inter-
mediate gear 47 and has a head 76 working
in a slot 77 in the frame.

Secured to the shaft 5 is a pinion 50 mesh-
ing with the intermediate gear. By this ar-
rangement of gearing the disk 31 1s votated
in the opposite direction to the shaft 5 and
consequently the segmental rack 42 is ac-
tuated to periodically accelerate the speed
of the differentiating gear wheel 26.. Now
the pinion 30 must be brought into engage-
ment with the driven gear wheel 22 and the
differentinting gear wheel 26 at such times
as the eccentric starts to move the segmental
rack 42 to accelerate the differentiating gear
wheel and the pinion 80 must be brought
into mesh with the driven gear wheel 22 and
the normal speed gear 25 as socon as accelera-
tion ceases. To effect this movement I pro-
vide the following mechanism: 51 is a rack
adapted to slide in the guideway 75 carried
by the disk 27. Projecting from the rack is
a pin 32 engaging the cam 53 formed on the
disk 81, The rack 51 meshes with the pin-
jons 54 on the spindles 53 journaled in the
guideway 75. These spindles have loose on
their outer ends the pinions 56, each pinion
provided with a notch in ity outer face
adapted to engage the pin 57 on the spindle.
The spindles are longitudinally movable in
the guideway 75 and at their other ends are
provided with annular grooves 58, 39. On
the guideway is carried a plate 60 provided
with a pin and glot connection 61 so that it
may be adjusted to and from the spindles 55
to engage either the groove 38 or 59, It ix
evident that by adjusting the spindles 55
lengthwise they may be held as adjustéd. by
means of the plate €0, with either ene or the
other in driving connection with its pinion
56. ‘These pinions 506 engage opposite sides
of the double rack 62 ou which the pinion
30 ig journaled and which is adapted to slip
over the guide pin 29 as shown particularly
in Fig. 8. The purpose of this method of
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moying the pinion 30 will shortly appear. | spindle 45 by means of a nut 66. By loosen-

For the present, suffice it to say that the
outer pinion 56 is in clutch with its spindle
53 when the mechanism is set as shown in
the drawings and the disk 31 is rotating in

‘the ‘opposite direction to the shaft 5. The

pinion 30 1s thus alternately moved back and
forth by the engagement of the pin 52 with
the cam 53. -

It will now be in place to explain the ob-

“ject of rotating the disk 31 carrying the ec-

centric 32 and eam 53. Tt will be understood
that the printing and non-printing parts of
each rotation of the printed cyvlinder must
take place in equal periods of time, and as
the speeds are not the same duwring printing
and non-printing the revolutions of the
printing cylinders do not correspond to the
revolutions of the driveshaft. Consequently
if the differentiating gear wheel be aceeler-
ated at equal periods of time relative to the
rotation of the drive shaft the desired re-
sult of having the acceleration oceur at equal
intervals relative to the rotation of the print-

“ing. cylinders could not be attained. Conse-

quently the disk 31 cannot be held stationary
but must be moved backward relative to the
rotation of the drive shaft to cause accelera-
tion to take place a little earlier relative to
each rotation of the drive shaft, if the dit-
ferentiating gear wheel 15 to be given an
accelerated movement.

The gearing between the drive shaft and
disk 81 must be properly proportioned and
the eccentric suitably adjusted to caunse the
pinion 30 to shift exactly when the speed of
the driven gear wheel 22 is to be changed
from normal to differentiated and vice versa.

Now, the utility of the machine depends
on its ability to turn out work of different
lengths without waste of paper, consequently
the mechanism must be adjustable. If the
arc during which printing takes place is
short the are during which acceleration takes
place must be long. A large arc of accelera-
tion is obtained by increasing the eccentricity
of the eccentric 82 and as this increases the
disproportion between the nwuber of rota-
tions of the ‘drive shaft and the printing
cylinders the gearing between the drive shaft
and the disk 31 must be changed to move the
cam backward sufliciently to cause the ac-
celeration to occur each time at the proper
place.  This change of gearing may be
readily obtained by removing the pinion 46
and replacing it with another of the neces-

sary size to produce the desired effect. The.

disk 48 must of course be adjusted to cause
the intermediate gear 47 to properly mesh
with the larger pmion 46. Any means may
be provided for making the pinion 46 re-
movable.” T show. however, the pinion 46 as
being provided with a notch 63 adapted to
engage a pin 64 on the spindle 45. A slotted
collar 85 is held in place on the end of the

g the nut the collar may be removed and,.

the pinion 46 slipped off for changin

The impressions of the cvlinders as the.

machine is arranged take place simultane-
ouslv. It follows, however, from the fact
that as the arc through which the printing
movement of eachy printing cylinder takes
place may be varied and as the accelerated
motion takes place in the same space of time
as the normal motion of rotation, that, when
the accelerated ave is large and the printing
ave small, smaller printing plates mayv be
employed and that the impression of each
printing eylindeir will be shorter in length
and follow at shorter intervals. Conse-
quently in order that the second printing
evlinder may accurately fill in the gaps left

by the other printing evlinder it is necessary

that there shall be more or less paper be-
fween the two printing evlinders adeording
to the adjustment of the machine. T make
this adjustment by cansing the paper to fol-
low a longer or shorter path as may be nee-
essary. Ior this purpose T provide station-
ary guide rollers 67 one on each side of the
roller 12, The roller 12 is journaled in the
stides 68 movable in the enides 69. Fach
slide 1s formed as a rack and these racks are
engaged by the pinions 70 fast on the spin-
dle 71 journaled on the frame of the machine
and provided with a hand wheel 72, A
clamping nut 73 ig'scresved on the end of the
spindle 71 and engages the frame to hold
the slides as adjusted.

The object in using a retarded speed dur-
ing the non-printing part of each revolu-
tion of the machine is to enable meto employ
printing segments of over 180 degrees of are.
I arrange the machine to obtain this differ-
entinted speed by swinging the disk 48 to
withdraw the intermediate gear 47 from en-
gagement with the pinion 46. On the disk
45 is journaled a second intermediate gear
wheel T4 meshing with the gear wheel 47 and
by swinging the disk around until this sec-
ond intermediate gear meshes with the pin-
ion 46 a movement of the cam disk 31 inthe
same direction as the shatft 3 is obtained.
The pinion 30 is thus brought into mesh
with the differentiating gear wheel 26 when
the segment 42 is rocking backward and a
retardation of its motion is obtained. As
the number of revolutions of the printing
cvlinders is now less than the revolutions
of the "drive shaft retardations must take
place at intervals of time greater than rep-
resented by revolutions of the shaft and-the
forward rotation of the cam 53 ecarried by
the cam disk 31 eauses the meshing of the
pinion 30 with the driven gear 22 and. the
differentiating gear 26 to occur-a little Tater
each revolution of the drive shaft. Of
course, as the eccentric 82 moves with the
disk 81 the retarding movement of the seg-
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mental rack 42 is also properly timed. By

the adjustment of the machine different

10

‘engagement with its pinion since

lengths of printing segments over. 180 de-
grees are obtained as before by adjusting
the.eccentric 32 and changing the gear pin-
jon 46. When, however, the printing cylin-
ders are vetarded during the non-printing
part of each rotation it is necessary to place
the inner spindle 55 in clutch with its pin-
ion 56 and.to throw the outer spindle out of
the shifting

- movement must take place just when the
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~and dividing or

segmental rack 42 is about to..commence 1its
backward ‘movement and the inner pinion
56 has the proper movement to effect this.
The mechanism described T find effectively
accomplishes the object of my invention.
The printing cylinders rotate at, a uniform
speed during the printing part of each rota-

tion and consequently they cobperate satis-

factorily with the paper which can only suc-
cessfully be fed at a uniform rate of speed.

With my mechanism the speed of the print-
ing cylinders during the printing remains
the-same no matter what the adjustment of

the machine may be within its limits, so
that there is mo necessity to provide any

means of varying the rate of feed of the:

paper and the output of the machine in su-
perficial avea of printed-service will remain
substantially the same at all adjustments.
This is something not heretofore accom-
plished as far as 1 am aware. The impres-
sion cylinder also being geared to the print-
ing cylinder revolves synchronously there-
with and thus the same part of ‘an impres-
sion cylinder will always coiperate with a
given part of one of the printing segments.
This is important in printing as 1t is usually
necessary to pad certain portions of the im-
pression rollers to produce uniform imprints.

Tt will be understood that instead of
stereotypes or’electrotypes that perforating
other impression features
may be emploved.

Tt must also be understood that I use the
term “gear” when applied to the wheels
29, 95 and 26 in its broadest sense. These
need-only be toothed as far as called for by
their relationship to the pinion 30 and natu-
rally equivalent constructions might be sub-
stituted therefor. :

What T claim as my invention Is:—

1. In a rotary printing press provided
with.rotatable printing means; means for
imparting a variable rotary motion to the
printing means comprising a driving shaft:
a normal-speed gear rotating with said
shaft; a driven gear having a driving con-
nection with the rotatable printing means:
o differentiating gear; means  for alter-
nately driving the driven gear from the
normal speed gear and from the differen-
tiating gear at equal intervals of time; and
means for driving the differentiating gear

o
A

“with either

1,018,617

at a different speed-to the drive shaft whem-

the driven gear is
entiating gear.

9. In a rotary printing press provided
with rotatable printing means; means for
imparting a variable rotary motion to the

actuated from said differ-

-printing means comprising a driving shaft;

2 normal-speed gear rotating with said
shaft; a driven gear having a driving con-
nection with the rotatable printing means;
a differentiating gear ; means for alternately
driving the driven gear from the normal

speed gear and from the differentiating gear

70

%5

at equal intervals of time; and means for

driving the differentiating gear at a differ-
dnt speed to the drive shaft when the driven
gear is actuated from said differentiating
gear comprising an eccentric actuated from
the shaft; a rack engaging the differentiat-
ing gear, and driving connections between
the eccentric and the rack. -

3. In a votary printing press provided
with rotatable printing means, means for
imparting a variable rotary
printing means comprising a driving shaft;
a normal-speed gear rotating with said
shaft; a driven gear having a driving con-
nection with the rotatable printing means;
a differentiating gear; shiftable means for
giving the driven gear a driving connection
with either .the normal-speed gear or the
differentiating gear; shifting. means for
moving said shiftable means; a cam loose on
the shaft adapted to actuate said shifting

‘means; gearing between the shaft and the

cam adapted to rotate the cam to cause the
shifting means to operate at equal intervals
of time; and means for driving the differ-
entiating gear at a different speed to the
chaft at such times as it is in driving con-
nection with the driven gear. )

4. In a rotary printing press provided-

with rotatable printing means, means for
umparting a variable rotary motion to the

printing means comprising a_driving shaft:

a normal-speed gear rotating with said
shaft; a driven gcar having a driving con-
nection it the rotatable printing means:
a differcntiating gear; shiftable means for
giving the driven gear a driving connection
{lhie normal-speed gear or the
differentinting gear: shifting
moving zaid shiftable means; a cam loose
on the shaft adapted to actuate said shifting
means: gearing between the shaft and the

cam adapled to rotate the cam to cause the .

shifting means to operate at equal intervals
of time: and means for driving the differ-
entiating gear at a different speed to -the
chaft at such time as it is in driving con-

nection with the driven gear, comprising an
eccentric rotating with the cam, a rack en-
gaging the differentiating gear, and driving

connections
rack.

between

motion to the -

means for’
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5. In a rotary printing press rotary print-
Ing means forming a segment of a eylinder
in combination with means for driving said
printing means at a uniform speed during
the printing part of each rotation and at a
different speed during the non-printing part
of each rotation; and means for making the
differentiated speed either an acceleration or
a retardation of the printing gpeed, at the
will of the operator. LT

6. In a rotary printing press provided
with rotatuble printing means, means for
imparting a variable rotary motion to the
printing mneans comprising a driving shaft;
a normal-speed gear carried by and rotating

‘with said shaft; a driven gear loose on said

shaft and having a driving connection with
the rotatable "printing means; a differen-
tiating gear loose on said shaft; shiftable
means for giving said gear an operative en-

- gagement with either the normal-speed gear
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or the differentiating gear; a cam loose on
the shaft adapted to actuate said shiftable
means;- gearing between the shaft and the
cam adapted to rotate the cam to cause the
shifting means to operate at equal intervals
of time; an eccentric rotating with said cam;
and means whereby the eccentric actuates
the differentiating gear. = .

7. In a rotary printing press provided

with rotatable printing means, means for.

Imparting a variable rotary motion to the
printing means comprising a driving shaft;
a ‘normal-speed gear rotating with said
shaft; a driven gear having a driving con-
nection with the rotatable printing means;
a_differentiating gear; shiftable means for
giving the driven gear a driving connection
with either the normal-speed gesv or the
differentinting gear; shifting means for
nmoving said shiftable means; a cam loose on
the shaft adapted to actuate said shifting
means; gearing between the shaft and the
cam adapted to rotate the cam to cause the
shifting means to operate at equal intervals
of time; means for varying the said gearing
to rotate the cam at different speeds; and
means for driving the differentiating” gear

, at a different speed to the shaft at such times

a$ it 1s in driving connection with the driven
gear comprising an eccentric rotating with
the cam, means for varying the eccentricity

_of the eccentric, a' rack engaging the differ-

entiating gear, and driving connections be-
tween the eccentric and the raclk. .
8. In a rotary printing press provided
with rotatable printing means, means for
imparting a variable rotary motion to the
printing means, comprising a driving shaft;
a normal-speed gear‘carried by and rotating
with said shaft; a driven gear loose on said

shaft and having a drivine connection with

3

the rotatable printing means; a differentiat-
ing gear loose on said shaft; shiftable means
for giving said driven gear an operative en-
gagement with either the normal-speed gear
or the differentiating gear; a cam loose on
the shaft adapted to actuate said shiftable
means; gearing between the shaft and the
cam adapted to rotate the cam to cause the
shifting means to operate at equal intervals
of time; means for varying the said gearing
to rotate the cam at different speeds; an ec-
centric rotating with said cam; means for
varying the eccentricity of the eccentric;
and means whereby the eccentric actuates
the differentiating gear.

9. In a rotary printing press provided
with rotatable printing means, means for im-
parting a variable rotary motion to the
printing means comprising a driving shaft;
a normal-speed gear carried by and rotating
with said shaft; a driven gear loose on said
shaft and having a driving connection with
the rotatable printing means; a differentiat-
ing gearloose on said shaft; shiftable means
rotating with the shaft for giving said
driven gear an operative engagement with
either the normal-speed .gear or the differ-
entiating gear; a cam loose on the shaft
adapted to actuate said shiftable means;
gearing between the shaft and the cam
adapted to rotate the cam to cause the shift-
ing means to operate at equal intervals of
time; means for varying the said gearing to
rotate the cam at different speeds in either
direction; an eccentric rotating with said
cam; means for varying the eccentricity of
the eccentric; and means whereby the ec-
centric actuates the differentiating gear.

10. In a rotary printing press provided

-with rotatable printing means; means for

imparting a variable rotary motion to the
printing means comprising a driving shaft;
anormal-speed gear rotating with said shaft;
a driven gear having a driving connection
with the rotatable printing means; a_differ-
entiating gear; means for alternately driv-
ing the driven gear from the normal speed
gear and from the differentiatig gear at
equal intervals of time; means for driving
the differentiating gear at a different speed
to the drive shaft when the driven gear is
actuated from said differentiating gear;
means for lengthening and shortening the
aforesaid intervals of time relative to the
rotations of the driving shaft; and means
for correspondingly varying the driving
speed of the differentiating gear. .

Toronto, this 16th day of August, 1910.

- LOUIS HUFFMAN.
Signed in the presence of—
* J. Epw, MaYBEE,
:E. P: Havwr.
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