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- UNITED STATES

PATENT OFFICE,

* MATTHEW VIERENGEL, OF BROOKLYN, NEW YORK.'

PRINTING-MACHINE.

SPECIFICATION forming part of

Letters Patent No. 528,830,"dated-November 6,1894.

Application filed Febrnary 9, 1892, Serial No. 420,827, (Mo model)

To all whom & may concern:

Be it known that I, MATTHEW VIERENGEL,
a citizen of the United States, residing at
Brooklyn, in the county of Kings and State
of New York, have invented certain new and
useful Improvements in Printing-Machines;
and I do hereby declare the following to be a
full, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use
the same.

My invention relates to cylinder printing
machines, and particularly to the motions of
the form beds; the impression construction
and motions of impression eylinders, and the
gripper operating mechanism for such cylin-
ders, and finally to the constraction of an or-
ganized printing machine capable of being
used for a variety of purposes; for example
for single printing at a much higher speed
than is possible with any known form of eyl-
inder printing machines, for color printing

~ without multiplying the impression eylinders,

25

30

35

and perfecting, that is printing on both sides

of the sheet for book and newspaper work,

&e., also without multiplying the impression
cylinders. :
The cobjects of my invention are, first, to
produce a printing machine which shall be so
organized that it ean at will and by shifting
or readjusting the devices which operate the
grippers on the impression cylinder to take
and release the sheet fed to the machine, be

converted into a machine for single printing,

or color printing or perfecting, as may be de-
sired; second, to provide such an alterable

- printing machine with a form bed or beds

40

which shall be adapted to travel in guide
ways parallel toeachother, and in an orbital
path—traveling in the upper guide ways when
makingan impression, and in the lower guide

. ways on the backward motion, and passing

45

50

from one to the other without reversing the
forms; third, to produce a e¢ylinder printing
machine in which a plurality of form beds
shall be combined with an impression cylin-
der and the form beds shall be constructed
and arranged to travel in orbital guide ways
one after the other by a continuous regular
motion and each in harmony with an impres-
sion surface on the eylinder—the beds being
arranged to balance one another while pass-

ing through the vertical portion of the guide
ways,’so that the weight of the descending
bed shall aid in lifting the ascending bed.
Other objects of the invention will be stated
in connection with the mechanism and de-
vices hereinafter described by which the sev-
eral objects are attained.
Intheaccompanying drawings Figure 1 rep-

resents aside elevation of myimproved print-
ing machine; Fig. 2, a longitudinal sectional

elevation of the same; Fig. 2%, detached en-

larged views of a part of the perfecting mech-

anism.- Fig. 2° is a detached sectional view
of one of the levers 20, that connect with the
rock levers 22—the section being taken on

line k k of Fig. 2; Fig. 3,an elevation of the

side of the machine opposite that shown in
Fig.1; Fig. 4, a longitudinal sectional eleva-
tion of the machine illustrating particularly
the bed motion mechanism; Figs.4* and 4% de-
tached views of partsof the bed motion mech-
anism; Fig. 5, a front elevation of the print-
ing machine; Fig. 6;a-vertical transverse sec-
tion of the machine taken on line j j of Fig.

'1; Fig. 7,a plan of the machine with the cyl-

inderand other partsabove the beds removed;
Fig. 8, a plan also but with the eylinder and
other parts omitted in Fig. 7, in position;
Figs. 9,10 and 11 views in different positions
of the cam and accompanying mechanism of
the delivery eylinder. Fig. 12 represents in
side elevation the impression cylinder and
auxiliary turning eylinderand accom panying
mechanism as arranged for perfecting, and
also parts of an automatic fseding attach-
ment for printing machines. Fig. 13 repre-
sents in side elevation the impression cylin-
der, auxiliary cylinder and accompanying
mechanism as arranged for color printing.
Fig. 14 represents in side elevation the im-
pression eylinder and delivery eylinder for
single printing; Fig.15,a detached edge view
ofapart of the automatic feeding mechanism;
Fig.16,a plan of the automatie feeding mech-

anism; Fig. 17, a sectional top view of one:

end of the impression eylinder and the de-
vices ‘co-operating therewith to move the
slide by which the delivery eylinder gripper
cam (see Figs. 9,10 and 11) is brought into
action; Fig. 18, sectional end view and rear
elevation of the switch mechanism for taking
the sheet off the turning cylinder in perfect-
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ing; Tig. 19, a side elevation and Fig. 20 an
end elevation of a modification of my inven-
tion having inview a three revolution move-
ment of the cylinder and also an improved
support for the bed or beds when taking an
impression. Fig.21lrepresentson an enlarged
seale a double inking apparatus applicable to
printing machines—one part of the appara-
tus showing a three roller arrangement, and
the otherafour roller arrangement. Fig. 22,
represents the roller operating mechanism
for the same; Figs. 23 to 25, views in detail
of the sidewise distributing mechanism, &e.
Fig. 26 represents a vertical cross-section of
the impression cylinder and the automatic
feeding mechanism; Fig. 27, an enlarged
viewin side elevation of the irregular gearing
for varying the motion of the cylinder; Fig.
98, an edge elevationof the same; Fig. 29,an
enlarged end view of the impression cylinder,
and the sheet reversing cylinder—showing
also the switeh mechanism for operating the
grippers of the reversing cylinder, and the
devices for giving motion to the tapes that as-
sist in guiding the sheet to the grippers when
the reversing cylinder is backing up. Fig.30
is a rear elevation of the same. Fig.3lisan
enlarged inside view of the guide-waysfor the
beds, the switches in the said guide-ways and
the mechanism for opening and closing the
said switches; Fig. 82,a vertical cross-section
of the same, taken on line z z. Fig. 33,is a
plan of the inking stands (one stand being
provided with three inking rollers, and the
other with four) alsoshowing the mechanism
that gives motion to the various rollers. Fig.
34 represents a vertical cross-section of the
inking stands the section being taken on line
w wof Fig.33. Fig. 35 represents an end ele-
vation of the inking arrangement. TFig. 36
represents a side elevation of the form roller
inking apparatusillustrating the gearing con-
necting the formrollers with the driving shaft
of theinking apparatus; Fig. 37, an end view
of the same. Fig. 38 represents a sideeleva-
tion of the three roller apparatus illustrating
the mode of connecting the same with the
driving shaft, and Fig. 39 is an end view of
the same.

Referring to the drawings the frame of the
machine is constructed in the usual manner
and power can be applied to the driving
shaft S or to the bevel wheel shaft 7 by fit-
ting the same with fast and loose pulleys.

The bed motion.—The upper side frames
are provided in theirinner sides with parallel
longitudinal guide ways 1, 1* one above the
other which are connected at their ends by
true semi-circular guide ways 2, 2 and at
equal distances from the ends by interme-
diate counter part guide-ways 3 3%, It is

preferred that the end guide-ways shall be
made separate from the side frames of the
machine by casting them on a plate p as
shown in the sectional and side elevations of
the machine, and also detached in Fig. 4°
Thus made the connecting guide-way pieces

are set in recesses 7 in the end plates or up-
rights of the side frames and secured by
bolts and adjusting screws as shown. This
is the preferred mode of making these parts
on account of the facility with which the
guide-ways can be turned and finished; but
it is obvious that the entire gnide-ways may
be cast integral with the frame. 'The semi-
circular sides of the intermediate guide-
ways 3 3% are also preferably cast on a sepa-
rate plate p’ as shown, but they may also be
cast with the frame. The driving shaft S
passes through the side frames at the center
of the curve of the rear intermediate guide
way 3; and inside and close to the side frames
oneitherside, toothed wheels 4 4 are mounted
on said shaft and revolve with it. At the
center of the front intermediate guide way
8% is a shaft 8’ which carries similar toothed
wheels 47 4% The shaft Son its end opposite
the timing pinion P outside of the frame
carries a bevel wheel 5 which engages a bev-
eled wheel 6 on a shaft 7, that also carries a
beveled pinion 8 which gears into a bevel
wheel 5* on the end of the shaft 8’ that car-
ries the toothed wheels 4*. The rear wheels
4 4 and front wheels 4* 4* are thus geared to
the main driving shaft that also carries the
timing pinion P, the function of which is to
keep the main shaft, cylinder and beds in
proper operative connection. A wheel on
the end of shaft 7 serves both as a balance
wheel and as a hand wheel for operating the
beds when the machineis at rest. The toothed
wheels 4 4 and 4* 4* drive the form beds and
also transfer them from one guide way to the
other as will be presently deseribed.

The form beds B B’ are supported in the
guide ways by friction rollers 9 9 placed on
shafts 10 10 projecting laterally from the
sides of the bed at the two ends thereof. The
friction rollers run in the guide ways and be-
tween them and the sides of the bed the
space is sufficient for the tecothed wheels to
engage the shafts on which the rollers are
mounted. DBetween the end shafts 10 10 are
laterally projecting pins 11. The intervals
between all the pins and the end shafts cor-
respond to the pitch of the toothed wheels
which engage the said pins and shafts and
thus give motion to the beds. The wheels 4
4* have two spaces ¢ ¢’ on diametrically oppo-
site sides larger than the other spaces be-
tween the teeth of the wheel.
t ¢ engage the end shafts 10 and the middle
pins of the bed—they being made larger than
the others in order to properly ongage the
end shafts 10 which are larger than the pins
because they have to support the entire
weight of the ends of the beds.

These spaces

70

75

8o

85

go

95

100

105

‘T10

115

120

125

Two form beds B -B’ are used in this ma-

chine, which, in single printing, carry dupli-
cate forms, but in color printing one carries
the form for printing one color and the other
the form for another color and when the ma-
chineis running as a perfecting press one bed
carries the form for printing one side of the
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sheet and the other the form for printing the
opposite side. The beds have a continuous

~ motion on their rollers 10 in the guide ways

traveling in the upper guide ways from the
rear to the front of the machine when mak-
ing an impression, and when at the end of
the forward motion descending without re-
versing (the ends traveling together through
the front curved end and intermediate guide
ways 2°—3*) to the lower guide ways and
without interruption traveling back to the
rear of the machine and ascending also with-
out reversing by the rear end and interme-
diate guide ways 2 3 to the upper guide ways
to make another impression.

There is no interruption of the movement
of the form beds at any time while the press
is in motion, and the two form beds are al-
ways at exaetly opposite points at every mo-
ment while running. Thus when bed B is
passing under the impression cylinder, bed
B’ is traveling back to the rear of the ma-
chine by the lower guide-ways, and when one
bed is descending from the upper to the lower
guide ways at the front end of the machine,
the other at the same time is aseending from
the lower to the upper at the rear end of the
machine. The purpose of this mode of opera-
Lion is to obtain a balance between the iwo
form  beds so that the motion of one-will
counterbalance the other, and thereby when
one bed is descending from the upper guide

. way to the lower, its weight aids in lifting

the other bed from the lower guide ways to
the upper. :

_The beds as stated before are driven by the
toothed wheels 4 4® in their horizontal travel,
and these wheels also control the aseent and
descent of the respective beds when passing
from one guide way to the other. This is
brought about in the following manner: The
bed B’ for example (see Fig. 4) being in the
upper guide ways and in the position indi-
cated, viz., with the middle pins in the larger
space ¢ of the wheels 4* when the space ¢’
comes into engagement with the rear shafts
10 10 the bed reaches the end of its horizon-
tal forward motion and the forward rollers 9
9 are at the entrance of the semi-cireular
guide ways 2* and the rear rollers at the en-
trance of the forward intermediate guide
ways 3%. The space ¢’ holding the rear end

shafts 10 10 the bed descends, the rollers fol-

lowing the guides and the toothed wheels
turning with a regular speed control the de-
scent of the rear end of the bed.which can
move no faster than the wheel turns. The
bed descends horizontally (preserving its po-
sition with respect to the impression eylin-
der) and its forward end depending on grav-
ity alone to carry it down is prevented from
droppingsuddenly by other mechanism which
will be presenily deseribed.

The spaces ¢’ of the wheels hold the rear
end of the bed until the latter reaches the
lower horizontal guides when the wheels cause
the bed to travel back to the rear of the ma-

528,830

chine in the said gunides. While the bed B’
was descending as described, the bed B at the
rear end of the machine was being lifted from
the lower to the upper guide ways—this being
accomplished by the toothed wheels 4 engag-
ing the forward end shafts 10 10 of the bed
and lifting this end up through the rear in-
termediate guide ways 8—the rear end of the
bed in this case being lifted by mechanism
which will be now deseribed. ,

In a standard on the bottom frame of the
machine and in the center of the same is fal-
crumed a rock lever 12 which at each end is
pivoted to doublelinks13 13. The upperends
of these links are pivoted to the upwardly
curved ends of connecting beams 14 14 ful-
crumed onashaft 15. Between theupperends
of .the links are pivoted anti-friction rollers
16, 17 which bear against the under side of the
beds B B’ wheenver the said beds are about
one half their length past the toothed wheels
4 4%, that is, when the middle pins of the beds
arein engagement with spaces ¢ of the wheels

as in Fig. 4. The anti-friction rollers bear

up against the beds B B’ when the latter are
respectively in the upper and lower guide
ways. Hence the end of the lever 12 under

“the front end of the press is elevated and

the other end correspondingly depressed as
shown in Fig. 4. When therefore the bed B’
descends it forces the front end of the lever
down and the other end up thereby raising
the bed B correspondingly with the descent
of bed B’. In this way the weights of the
beds are made to counterbalance each other
and the toothed wheels, one pair of which is
operating to foree the bed B’ down, while the
other pair are exerting a lifting force on B
are required to exert but little power to carry
the bed B up into the upper guide ways 1.
Thereby the strain put upon the main driv-
ing gears instead of being great enough to
lift the ascending bed bodily is diminished
by the weight of the counterbalancing de-
scending bed.

One end of the rock lever 12 is connected
by a slot and pin joint, to compensate for the
vertical curve in which the end of the lever
moves, with the vibrating ends of rock levers
18 18 which are joined to the inner ends of
rock shafts 19 19. To the outer ends of these
rock shafts are joined other rock levers 20 20
which at their vibrating ends carry rollers 21
21 that are placed .in guide ways in the ends of
rock levers 22 22 on either side near to the side
frames of the machine. The said rock levers
arefulerumedattheirmiddleline tostandards
on the frame of the machine and their ends

-carry resisting bars 23 23 the upper ‘ends of

whichareforked and turned toward the guide
ways. Thelevers22 and bars 23 form the stop
motion for arresting the travel of the beds in
the guides both on the forward or printing
movement and the return movement. In or-
der that they may present an elastic resist-
ance to the motion of the bed the bars at each
end may be provided with an air spring con-
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sisting of an oseillating cylinder 24 pivoted
toa casting as shown and a piston 25 attached
to a rod which makes a pivotal connection
with a bar 23* that joins transversely the re-
sisting bars 23 23 at each end of the machine.
An air-spring for the bars at one end only is
shown, but it is to be understood that the
bars at the opposite end are to be likewise
provided with an air-spring of the same con-
struction to arrest the rearward motion of
the beds. The rock levers 20 are connected
to springs 20* (see Fig. 4 only one being
shown) which serve to counterbalance the

- weight of levers 18, 20 and 12 and to exert a
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constant upward pressure, but they are not in-
dispensable, as the beds while traveling hori-
zonially produce somewhat the same effect
on the levers as may be best seen in Fig. 4.

In place of the air springany suitable form
of spring or other device suitable for arrest-
ing the motion of the bed may be substituted
for the air spring.

The open ends of the forks on the bars be-
ing turned toward the beds, by oscillation of
the levers 22 they are caused to move up or
down as the case may be until they are in
line with the horizontal guide ways as indi-
cated by the dotted lines in Fig. 2—it being
understood that when the forks at one end of
the press are in line with the upper guide
way, those at the other end are in line with
the lower guide way, and vice versa. While
moving up and down the heads of the forks
arve intended to travel in line with the guide
ways, that is to movein asemi-circular curve
parallel to the end guide-ways 2 2%, They
areprevented from turning backward beyond
the guide ways 22" by thespring connections
and their movement forward is limited by
rollers 26 pivoted on them eoming in contact
with fixed upright guides 27. The forks are
thus eaused to travel from a point a little dis-
tance from the ends of—say the upper guide-
ways—backward and around the semi-circu-
lar end guide-ways to about the same dis-
tance from the end of the lower guide-ways
and at the rear end of the machine they travel
in the same manner and to the same extent
from the lower to theupper guide ways. The
positions of the two forks when the motions
of the two beds have been completely ar-
rested and the beds are half-way between the
upper and lower guide-ways are shown by
the solid lines in Fig. 2, while the positions
of the front forks when the bed has left them
to return to the rear end of the press, and that
of the rear forks when the bed hasleft them to
pass under the impression cylinder are indi-
cated by the dotied lines in the same figure.
The forks are direetly in line with the toothed
wheels4 4*. Consequently their position with
respect to the beds is such that when the
beds approach them they pass between the
sides of the beds and the carrying rollers 10
10 in the guide ways and therefore the short
shafts on which the rollers are mounted pass
into the forks. Thus the beds instead of

passing into the semi-circular vertical guide-
ways while under full headway are first in-
tercepted by the forks and bearing these
backward meet with the resistance of the air
or other springs and thereby their forward
motion is gradually arrested and is fully
stopped by the time they arrive at the half-
way point between the upper and lower guide
ways. From this point they begin to move
in the opposite direction, each being propelled
by the toothed wheels 4 4* as before described,
and driven by the air springs which cause
the forks to follow it until the rollers 26 reach
the guides 27. This action of the air spring
greatly aids the toothed wheels in propelling
the beds especially at the point where the

‘front toothed wheels 4* 4* are lowering the

bed B’ downward to the lower guide ways as
in Fig. 2.

The rollers on the ends of the beds that are
driven around from one set of horizontal
guide-ways to the other by the bed propelling
wheels 4 4°, that is, the front end of the bed
in one case and the rear end in the other,
are guided in their vertical movements by
switches 28 28 pivoted to the plates p’ set in
recesses in the side frames between the upper
and lower guide-ways as heretofore described.
The switches are thus within the guide ways
and in line with the rollers 9 9. They are
positively operated by mechanism presently
described so as to be turned out of the way
of the rollers that run up or down in the end
guide ways, and when these have passed to
turn across the guide-ways to intercept the
following rollers. This mechanism is as fol-
lows:—The pivots of theswitches are carried
through theside frames, and the upper pivots
carry fingers 29 29 that are engaged by the
forked oscillating levers 30 30 on the pivots
of the lower switches as shown in Fig. 1.
The oscillating levers are connected by rods
31 32 with a link 33. Rod 31 has an arm 34
carrying a roller which rests against the face
of a double cam 35 on main shaft M and is also
connected with a spring rod 36 which carries
three independent springs for safety so that
one spring would act if the other two should
weaken. By means of the double cam and
spring rod,and the connecting rods and links
the levers 30 30 are oscillated twice during
each revolution of the main shaft and thereby
the front and rear switches 28 28 are each

opened and closed four times during a com-

pleterevolation of each of thebeds. The ar-
rangement of the connecting rodsis such that
both sets of switches are opened and closed
simultaneously. Theoperation is as follows:
When the forward end of bed B-and the rear
end of bed B’ approach the propelling wheels
4 4° respectively the high faces of cams 35 bear
against the arms 34, and thereby through the
connections cause the points of the switches
to turn toward each other and out of the way
of the rollers on the bed shafts and remain
in that position until the said rollers and the
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wheels when as the low faces of the cams be-
gin to bear against the arms 34, the spring
rods force the said arms in the opposite direc-
tion and thereby the switch points are caused
to turn away from each other and across the
guide ways to the position shown in Fig. 2
before the shafts of the rollers on the oppo-
site ends enter the large spaces ¢ of the
wheels, so that the switches now lie in the
path of the said rollers on the oncomin gends,
and the rollers come against the curved faces
of the switches at or about the time the shafts
enter the spaces ¢’ of the propelling wheels.
The end of the bed B’ is therefore held be-
tween the teeth of the wheels 4 4* and the
curved faces of the switches and thus held
they pass down the vertical intermediate
guide ways. Therefore it. is impossible for
these ends to hammer against the sides of the
guide. ways or to jar or fail to pass smoothly
and certainly from one to the other of the
guide ways. The other ends of tha beds be-
ing held by the forked levers of the stop mo-
tion mechanism the beds are held firmly and
in a perfectly horizontal position while pass-
ing up or down.

The beds B B’ are of equal length and for
the purpose of deseribing their motions with
respect to the eylinder the front ends or'those
ends which are always in advance when an
impression is being made are marked rr
while the rear ends are marked f’ f’. The

beds are constructed with longifudinal ribs

b’ on their under sides, which ribs have bot-
tom flanges that furnish a broad bearing sur-
face for the bed, when passing over the sup-
porting roller under the impression cylinder,
and at the ends on both sides the roller shafts
10 10 are journaled in strong brackets 37 37
fixed to the ends or four corners of the beds.
The entire weight of the beds is supported
by these shafts and rollers during their revo-
lutions in the guide ways; but as these sup-
port the ends only, to avoid any possibility
of the bed yielding when the impressions are
taken at which time they are subjected to the
greatest strain, and to relieve the shafts 10
10 of this extra strain the main driving shaft
S which is immediately under the impression
cylinder axis carries a roller 38 which is
mounted loose on the said shaft so as to ro-
tate independently. The roller is about the
same width as the beds which bear on it when
passing under the cylinder and by it is sup-
portedin thelineof theimpression. The beds
also carryracks 89 39 on their upperside edges
which by engaging the toothed segments 40
40 rotate the cylinder when the beds pass un-
derit. The toothed segments on the cylinder
which are of equal length are separated by
blank spaces 41 41 one half the length of the
toothed segments. The impression surfaces
I, T’ of the eylinder correspond to the toothed
segments while the parts of thesurface corre-
sponding to the spaces 41 41 are blank so that
the cylinder is arranged to rotate at such a
speed that the two impression surfaces I,1’

respectively come into position to make an
impression as the front ends of the beds BB’
arrive at the impression line of the cylinder.

In order that each bed may make one com-
plete revolution around the guide-ways—that

is from one impression to the next—shafts

S8’ carrying the bed propelling wheels must
make five revolutions while the cylinders ro-
tate once; but six or seven revolutions may
be given if it is desired to run the beds far-
ther out by lengthening the guide-ways. This
isnecessary in order to use a small impression
cylinder running at a comparatively slow
speed—that is to say about three-fifths as fast
as that of the beds in general. If the eylinder
were made to run ata uniform speed with the
beds its diameter would have to be five times
the diameter of the propelling wheels. It
could be made that way, but it is preferred to
make it three times the diameter of the wheels
4 4* and run it at aslowerspeed. Thisis pre-

ferred because in the first place the cylinder.

can be made much smaller, and second it en-
ables the cylinder motion to be varied, slow-
ing it down at the moment of taking the sheet
and thereby insuring a perfect register, and
bringing it up to its normal speed when the
impression is about to be made. As the beds
run at a uniform speed and drive the eyl-
inder only while making the impression the
irregular motion of the eylinder must take
place when the bed racks are out of gear with

_the eylinder—that is in the interval between

the making of one impression and the next.
To this end when one impression is completed
a train of irregular gearing between the driv-
ing pinion P and the eylinder is brought into
operation which slows the motion of the cyl-
inder for one half the interval between the
impressions, during which the eylinder grip-
pers.take the sheet from the feeding table,
and then increases the speed of the eylinder
during the remaining half of the interval so
as to bring it up to the full speed by the time
the second form bed comes into position to
engage the cylinder segments and thereby
avoids a shoek or jar by the bed racks coming
into gear with the eylinder segments. The
mechanism for bringing this about is as fol-

‘lows, referring particularly to Figs. 3, 4,27 and

28:Thedriving pinion P meshes with a toothed
wheel 42 on a shaft supported-in a bracket
fixed to the outside of the side frame of the
machine. The timing pinion P is one half
the diameter of the bed propelling wheels 4
4* and the wheel 42 is one sixth the diameter
of the cylinder. An elliptical gear wheel 43
is mounted on the sare shaft as wheel 42 and
fixed to the said wheel by a pin or other de-
vice so as to revolve with it. On a parallel
shaft supported in the same bracket is an-
other toothed wheel 44 which is in position
to engage a toothed segment 45 on a wheel
46 fixed to the end of the eylinder shaft out-
side of its frame or bearing and on the same
shaft with wheel 44 is mounted another ellip-
tical gear wheel 47 likewise fixed to wheel 44
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by a pin or other device so as to revolve with
it. The elliptical gear wheels are in mesh
with each other in such relation that the
shorter axis of wheel 43 gears with the longer
axis of wheel 47 and thereby gives an irreg-
ular motion to the wheel 44 and thence to the
cylinder through the segment 45, These seg-
ments 45 correspond to the spaces between the
eylmc!er segments, so that the irregular mo-
tion is communicated to the cylinder only
during the time betwen the releasing of one
eylinder segment by one bed and the engage-
ment of the next segment by the following
bed, and the adjustment of the elliptical
wheels 43 47 is such that when the last tooth
of a bed rack disengages a cylinder segment
the long axis of elliptical wheel 43 which is
in gear with the driving pinion, is about to
engage the short axis of wheel 47 and as at
this moment the wheel 44 comes into engage-
ment with a segment 45 the cylinder is then
controlled by the irregular gears and its mo-
tion is slowed until one half the segment 45
passes a vertical line drawn through the axis
of the cylinder—that is until the cylinder is in
the positions shown in Figs. 1,8 and 4 where

~ as indicated in Figs. 1 and 3 a gripper (66) on
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the eylinder is in position to take a sheet
from the feed board. Thus as will be seen
Phe cylinder takes thesheet while moving at
its slowest speed, a result which makes it pos-
sible to obtain a perfect register as there is
no liability of the grippers slipping before
taking hold of the sheet as is apt to occur
when the eylinder is running at full speed.

When the cylinder passes the point above
mentioned its speed is increased by the larger
axis of the wheel 43 approaching the shorter
axis of wheel 47, and it reaches its maximum
speed corresponding to the motion of the bed
when the rack of the oncoming bed engages
the cylinder segment preparatory to the mak-
ing of another impression.

The impression cylinder.—The impression
eylinder as before described has two impres-
sion surfaces I I’ separated by blank spaces
41 41 and each impression surface has a seb
of grippers 66 66* which are operated (opened
and closed) by tumblers 67 and spring rods

of the usual construction, but located at op-

posite ends of the cylinder as indicated in
Fig. 14. The tumbler pins 68 which turn the
tumblers to close the grippers are placed in
holes 70, and those for opening the grippers
to deliver the printed sheet in holes 71 for
single printing; but for color printing and
perfecting the tumbler pins are arranged spe-
cially and placed in holes 72 on one side and
73 on the other in the one case, or 73* in the
otheras will bemore fully described presently.

The tumbler pin holes 70, 71 and 72 are lo-
cated in the side frames of the eylinder hous-
ings or in brackets or arms connected with or
forming part thereof, and the holesin oneside
frame adjacent to one end of the cylinder, are
exactly duplicated in position in the side

o

frame on the other side adjacent to the oppo-
site end of the cylinder.

The operation of the eylinder in single
printing will be first deseribed.

The feed board is arranged for automatic
feeding (the mechanism of which will be pres-
ently deseribed) but it can be adapted for
hand feeding asisshown in Fig. 3. The sheets
are placed against thestops 74 and fed against
the feed gage 75 in the usual manner. As
represented in Tig. 3 the cylinder is in posi-
tion for taking a sheet from the table—the
grippers 66 being just about to close. The
eylinder revolves in the direction of its arrow
and takes the sheet and carries it against the
form passing underit. When the impression
has been made and the grippers carry the
head of the sheet to the dotted line « x Fig.
1 and 14 joining the centers of the impression
eylinderand deliverycylinderthe tumbler pin
63 in hole 71 on one side—say the right hand
side—opens the grippers and simultane-
ously the delivery cylinder grippers 75 cateh
the head of the sheet as indicated by dotted
lines Fig. 2 and the delivery cylinder carries
the sheet up to the point indicated in Fig. 1
when the high pointof the cam 76 on the shaft
of the delivery cylinder coming against the
pin 77 (as shown in Fig. 8) opens tihe gripper
75 and the sheet passes over the bridge fin-
gers 78 onto the tapes 79 from which it is
taken by the fly F to the receiving table 60
in the usual manner. The second set of im-
pression eylinder grippers 66* follows with
another sheet after the impression is made
and its grippers when they reach the deliv-
ery point are opened by a tumbler pin 68*in
a hole 71% on the other side, say the left hand
side of the eylinder. See Fig. 8.

Color printing.—For two color printing
only one set of grippers. is used to take the
sheets from the feed table, the other set which
carries the sheet to take the impression from
the second color form, takes the sheet from
an auxiliary eylinder C’ which receives it
from the impression cylinder after the first
impression is made. The grippers used for
taking the sheet from the feed table—say
grippers 66 which carry the sheet against the
impression surface I and which are opened
by the tumbler pin 68 in the hole 70 on the
right hand side of the frame would in single
printing be opened by the pin in hole 71 on
the same side of the frame, but as the head
of the sheet is to be carried to the auxiliary
cylinder instead of being taken off by the
delivery eylinder the tumbler pin is removed
from hole 71 and placed in hole 72 on the same
sideso that the grippers 66 shall not be opened
until they reach the pin in hole 72 when the
head of the sheet will be in position to be
taken by the grippers of the auxiliary eyl-
inder.

To prevent the delivery grippers from tak-
ing the sheet that is carried first to the turn-
ing cylinder the high part K of the zam 70
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that operates the grippers is made to slide so
as to be out of the path of the roller and keeps
thegrippers closed when passinglinex x. (See
Figs. 9 10,11, 14 and 17.) For this move-
menta lever L is pivoted on the eylinder hous-
ing (Fig. 1) whieh on its lower erd is cam
shaped. This lever is worked by acamN (see
Fig. 17) and its lower end being pressed out-
ward by cam N causes the upper end to move
in and push the sliding part of cam 76 in the
pathofthegripperroller whichthen closes,and
takes thesheet. Spring N’ Fig. 1 acts the op-
posite way and keeps the cam out of the way
when the sheet has to pass to the turning
eylinder. :

When the machine is arranged for single
printing, and a sheet is delivered at every im-
pression, the sliding part K of cam 76 is pre-
vented from moving in and out, by means of
a set screw or other suitable device for hold-
ing it against the action of the spring N’,
The cam N is located in such a position that
when the forward end of, say, the impression
surface 1’ is near the line passing through the
centers of the delivery and impression eylin-
der, it will strike the lever and cause it to
operate the slide K.

The grippers 66 are arranged tobe operated
exactly the reverse of grippers 66>; that is,
the tumblers of the latter set of grippersbeing

placed at the opposite end of the cylinder |-ag
from that last described and it being intended. | te
that these grippers shall be closed when pass-|.

ing the feeding table and opened when they
arrive at the delivery cylinder; the tusbler-
pin is then removed from. the hole-fi on the
lett hand side of the machine :nd placed in

the hole 71 on the same sideso as to open the
grippers 66* when' they rsach the delivery
point to transfer the sheet to the delivery
cylinder. - The grippecs 66% are open when
they arrive at the yoint where they take the
sheet from the tuning eylinder, that is just
beyond the line’” &, and as soon as the head
of the sheet is'carried under them by the
turning eylindsr, the said grippers are closed
by the tumblep pinin hole 722 on the left hand
side of the njachine. :

.. The auxiliary cylinder ¢’ which is half the
diameter cf the impression eylinder is pref-
erably composed of a number-of wheels or
disks mgunted on a shaft supported in bear-

ings in arms projecting from the stand or cap

above the impression cylinder and opposite
.d It cairies grippers 76*
which-are mounted on a shaft that carries at
one‘enid an arm 77* with a roller at the free
‘which bears against a cam 7S mounted
y on the cylindershaft. A lever 79 ful-
d to the impression cylinder housing
o side has its upper end connected with
80 on the cam 78 and its lower slotted
held by a pin 81 placed eccentrically in
e.cam 82 in holes 82% in the said cam in the
position indicated in Figs. 1,12, 13 and 29
which: is mounted on the end of the impres-

- sion :e¢ylinder, and gives motion to a part of

the inking apparatus as will be described
hereinafter. The pin 80 it is to be noted
here is placed above the high portion of cam
78 and the eccentric pin 81 is placed on the
left hand side of the axis of the impression
cylinder. In this respect the arrangement
of the lever with respect to the cam and cyl-
inder is different from that of the same de-
vices when adjusted for perfecting as will be
presently described. The eccentric pin 81
vibrates the lever 79 and thereby the cam 78
is oscillated carrying the high portion of the
cam against the arm 77* to open the grippers
76* and the low part against the arm to per-
mit the usual gripper-spring to close the same.

As represented in Fig. 13 the impression
eylinder grippers 66 and auxiliary cylinder
grippers 76 are not quite at the opening and
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closing point, but a very slight further move-

ment of the impression cylinder carries the
tumblers of grippers 66 against the tumbler
pin in hole 73 and opens those grippers and
releases the sheet and at the same moment
the arm 77% passes from the high part of cam

Qo

78 to the low part of the same and the grip- -

pers 76* close and take the sheet. As the

auxiliary eylinder during the aboveq/(;gr@;a»w o

tions is moving in the direction of its.erT
the sheet is:drawn by its grinpéns otf the im-

ry cvlindst as indicated by the dot-
xiliary -cylinder makes one.revolu-
tion~carrying the sheet -and just-before it
reaches the line &’ #’ joining the cernters of
the 'two eylinders, the lever 79 meanwhile
having moved to the position indicated by
the dotted center line in Tig. 13, and the
cam 78 having moved to the left correspond-
ingly, the arm 77* passes on the high part of
the cam thus opening the auxiliary eylinder
grippers at the line 2’ @’ just at the moment
the impression cylinder grippers 66> the im-
pression cylinder having made half a revo-
lution close and take the sheet. The impres-
sion cylinder now has control of the sheet
on its impression side I’ and it is earried by
the eylinder and receives an impression from
the second color form carried by the bed B.
When the impression cylinder grippers 66*
holding the sheet pass the feeding point they
remain closed as the tumbler pin on the left
hand side is out of the hole corresponding
to 70, but as the pin on the same side is in the
hole corresponding to 71 (the delivery point)
the grippers 66> are opened and the head of
the sheet is taken by the delivery cylinder
grippers and the sheet having received the
two color impressions, is delivered from the
machine in the manner heretofore described
in single printing. : \
Perfecting.—For perfecting the same aux-
iliary eylinder ‘C’ is used but it now be-
comes a turning eylinder for reversing the
side of the sheet after it has received the
first impression on one side. It is no longer
driven from the cylinder wheel 46 but its
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printing heretofore deseribed.

wheel 46* which for two color printing is
in gear with eylinder wheel 46, is loosened on
its shaft and moved outward until it disen-
gages wheel 46 and a pinion 83 fixed to the
wheel 46, is put into gear with a sector rack
lever 84 which has its lower end pivoted to
the bracket that carries the irregular gear
wheels heretofore described. (See Iigs. 3 and
7.) The turning cylinder as it will now be
called as set for taking the sheet after the im-
pression on one side is made, is'shown in Fig.
12 and it will be observed that it is in the
same position as in the two color printing
arrangement (Fig. 13) but the pin 80 that
holds tlie end of the slotted lever 79 is placed
in the hole to the left of the high part of the
cam 78 and the pin S1 that holds the slotted
end is placed in a hole in the cam 82 to the
right of the eylinder axis. This arrangement
leaves the cam in position to open the grip-
pers 76 just before they reach the line 2’ &’
through the centers of the cylinders and to
close them when they reach the line with the
impression cylinder grippers 66 as shown in
said figure to take the sheet and carry it
around theturning eylinder,asinthetwocolor
The object
nthus adjusting thelever and camis toswing
the eam“ar enough out of the way when the
turningeylinder “uieksup” ashereinaftgrde-
scribed and has nearly comi/eted that,motion

‘to preventthe turning cylinder grippert.from
opening against the latter or rear half'of tht..

impression surface I’—say at or about the
point z. ‘

The turning cylinder in Fig. 12 is about in-
position to take the sheet from theimpression

cylinder grippers, after it has received the
impression on one side from the form on bed
B’ and carry it around preparatory to turn-
ing it and transferring it again to the im-
pression eylinder with the blank side out.
The direct motion of the turning cylinder is
received from the sector lever 84 engaging the
pinion 83 when moving in the direction of the
back of the press. The sectorleveris moved
by a top ecam 85 fixed to the cylinder wheel
46 a roller on said sector lever running in the
said cam as shown in Fig.3. Thecam iscon-
structed to act on the sector lever to com-
mence to move it in the direction of its arrow
when the grippers 76* on the turning cylin-
der are at about the point 2’ (see Fig. 12) and
when the sector lever has moved the turning
cylinder and its grippers to the position they
occeupy in Fig. 12 where the grippers take the
sheet the roller of the sector leverisat about
the point ¢ of the cam. As the impression
cylinder advances in the direction of its ar-
row, the cam from the point ¥ is shaped to
givethe turning cylinder by means of the sec-
tor lever the same speed as the impression
cylinder—this movement continuing until the
roller of the sector lever reaches the highest
point of the cam. At this time the turning
cylinder has advanced far enough on its di-
rect movement for the bottom end of the

528,830

sheet to have passed the ends of the spring
fingers 86 which are attached to the switch
87 and bear lightly against the turning eyl- 70
inder as shown in Figs. 1and 18. At this mo-
ment the sector lever roller passes the high
part of the cam and the motion of the lever
being thereby reversed the turning cylinder

is rotated backward and the sheet is “ backed 75
up ” that is its bottom end is caused to pass
over the spring fingers 87 and the sheet is
taken off the eylinder and caused to pass down
between the switch 87 and tapes 89 to a point
¢t (Fig.1). The gripper end of the second im-
pression surface having by this time reached
the point ¢ the grippers 66 are closed by a
tumbler pin placed in a hole 73*. The for-
ward end of the sheet is caught by the grip-
pers 66* and drawn down on the impression
surface I’ in reversed position that is with
the printed side against the impression sur-
face and the blank side is carried against the
second form B and another impression is
taken therefrom by the sheet, which there- 9o
upon is earried to thedelivery point, the grip-
pers opened by the tumbler pin andthe sheet
printed on both sides is taken off by the de-
livery cylinder.

The turning ecylinder grippers 76° are
opened when backing up the sheet, to release
it by the following mechanism—referring to
Figs. 2% 5, 6,and 29: On the end of the turn-
ing eylinder gripper shaft opposite the cam
78-is a crank and roller 88 in position to come
it.contact with a switch cam 89° on a projec-
tion ¢ithe armin which the shaft is mounted.
This switdh cam consists of two fingers piv-
oted at the certer to the arm in the position
shown in Fig: 2*—the lower finger being con-
trolled by a spring¥hich keeps it thrown out-
ward and the upper torrespondingly inward,
so that when the turning eylinder is running
ahead the gripper roller ¥3 passes under the
outward bent finger therety forcing the in-
ward bent finger out whereby it passes the
cam without opening the grippers; but when
the tarning eylinder is backinz up in the di-
rection of arrow 1 the roller 8% passes over
the inward bentpart of the cam which causes
the roller to turn theshaft and open the grip-
pers 76* and thereby release the sheet before-
the grippers passthe spring fingers 86. -After
the sheet is thus released the turnitg ¢ylin-
der continues to rotate backward until the
sector lever is at the point indicated in Fig
3 when the grippers 76* are at the point.
The tapes 89 are driven coincidently with the .
turning cylinder by a belt 90 and‘int_ejmiﬂq
ate gear 91. The belt 90 runs over a pulleg
92 on the turning cylinder shaft and
pulley 93 on a shaft 94 under the lower:
wheel that carries a gear wheel 95" in”
with a gear wheel on the lower tape W
ghaft. Motionis thus given tothetapes fro
the turning eylinder shaft and the use of
cross beltis avoided, but the tape wheels may:.
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If a short sheet is to be printed on both
sides it will be necessary to arrange the cam
85 and sector lever 84 so that the latter will
commence to move the turning eylinder a lit-
tle laterin the course of itsthrow. Otherwise

the free end of thesheeton thecylinder would .

be carried over so far that on the reverse
movement of the cylinder the said end wonld
not be “backed up” far enough to reach the
impression cylinder grippers at the point %
For this purpose the cam 85 is made adjust-
able on its axis by means of a slot 85* formed
in its weband a set screw passed through said
slotinto an arm of the wheel 46. (See Fig. 3.)
By this means the cam 85 can be turned up-
ward and secured so that the sector lever
roller will advance say to the pointy* in turn-
ing the eylinder, to take the sheet from the
impression cylinder and thereby the turning
cylinder grippers will be caused to stop at
about say the point 22 or just far enough to
carry the free end of the sheet above the
spring fingers and then by a reverse move-
ment to back the sheet up from this point as
heretofore described. ' '

To adjust the grippers on the turning eyl-
inder to agree with the changed position of the
cam and the lever for taking the shorter
sheet, the turning eylinder is connected with
the hub of wheel 46* by a set screw (see
Fig. 6) and by loosening this set screw the
said cylinder can be turned until its grippers
are in proper position for taking the sheet
corresponding to the changed adjustment of
the cam and lever. :

The inking apparatus.—~The inking mech-
anism is divided into two parts I® I® whieh
may be operated together as a whole for.sin-
gle printing but in color printing and per-
fecting the parts are worked independently.

In perfecting and color printing each part of
the inking apparatus feeds its corresponding
bed. For this purpose they are constructed
to move up and down being held between
guides 95 96 see Figs. 1 and 21 the first on
the cylinder housings and the latter fixed to
the top of the side frames, while the two
parts join each other with a sliding connec-
tion as indicated in Figs. 1 and 23 the foun-
tains serving as braces to prevent vibration
of the stands and one guiding the other when
moving up and down. -~ Stanchions 97 98 con-
nect with their respective parts I* I3 and the
lower ends of the stanchions rest on and are
guided by set or adjusting serews 99 on op-
posite sides of the fulerum of levers 100. The
ends of levers 100 are provided with rollers
which work in cams 101 101 on main shaft M.
By this means these two parts are caused to
rise and fall alternately as represented in
Fig.3. The rollersof thelevers rest on the
middle stills of eams 101 and both parts of the
inking apparatus are at the same level. As
soon as the highest parts s of the cams reach
the rollers the levers will be depressed and the
part I® raised high enough to clear the oncom-
ing form and at this time the other part I%is

down in itsinking position and will feed the
ink to its form. When the form has passed,
the lever roilers travel to middle still points
" of the cams and lower the part I®to the
level of part I When the next form ap-
proaches the inking apparatus the laver roll-
ers reach the lowest part of s%of the cams
and the lever is raised, the stanchion next to
the eylinderlifted and with it the part I? is ele-
vated outof its inking position, stanchion 98 is
lowered and with it part I3is depressed to ink
its form. When the lever roller is on either
of the middle still portions of the cams the
tops of the stanchions are at the same time
even with the side frames of the machine,
and the two parts of the inking apparatus are
supported on the top F* of side frames of the
machine by shoulders 102 on the respective
stanchions, which when thelatter are lowered
bear on the tops of the side frames as shown
in Figs. 22 and 25°. The object of this con-
struction is to avoid letting the entire weight
of the ink stand frames and fountains with
their accessories rest on the form rollers when
the support afforded by the levers is removed
at such times. A slight play is allowed by
the set serews under the stanchions to com-

pensate for the idle motion of the lever when

both forms are down in the inking position.

The above described mode of operating the
inking apparatus is peculiarly adapted for
two color printing and also for perfecting.
As may bereadily understood one part of the
apparatus may be used for feeding ink of one
color and the other for another color each be-
ing a perfect inking apparatus of itself.

For perfecting where great careis required
in inking the forms to prevent smutting or
off-setting and where it is important to adapt
the quantity of ink fed to the nature of the
work the two part inking apparatus is espe-
cially valuable as thereby the forms can be
suitably inked to the matter printed on the
respective sides. Kor single printing the
inking apparatus may be used as a whole by
placing a composition ink roller 103 between
the two middle rollers presently referred to

thereby obtaining a six or eight roller inking ;

apparatus forone form. Bylowering screws
9999 a few turns the motion of lever 100 will
not be transmitted to the stanchions and the
whole inking apparatus is at rest.

Figs. 21 to 25% and Figs. 33 to 35, inclusive
illustrate a three roller and a four roller ink-
ing apparatus each of which is entirely dis-
tinet from the other but are placed in juxtapo-
sition to indicate the method of driving them
from the same shaft by merely shifting a
wheel. They are not it must be understood
used together, but if two three roller appa-

_ratuses are used the driving shaft connects
,with them atone point, and if two four roller

apparatuses at another point as will pres-
ently be described. T

The four roller apparatus is shown com-
plete with turning and sidewise distributing

‘movements which can alsobe used with slight
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modifications in the three roller inking ap-
paratus shown in Fig. 1 but the four roller
arrangement is preferred and will now be de-
scribed.

The rotary motion of the rolls is obtained
from a miter wheel 104 on a horizontal shaft
7 that engages a bevel wheel 105 on an up-
right shaft 106 which is held in bearings the
lower.one of which is fixed to the side frame
and the otheron an arm fixed to one of the
ink fountains F’. A wheel 107 is held by a
feather on the shaft so as to turn with said
shaft and at the same time slide up and down
with the fountain that carries the shaft bear-
ing. The wheel 107 meshes with a wheel 108
that runs loose on a stud 109 (see dotted lines
Fig. 21) and the wheel 108 has a pinion 110
fastened toitwhich engagesand drivesa broad
faced intermediate wheel 111 that is mounted
on a stud fastened in the frame of the inking
apparatus. Thewheelllldrivesthe wheel 112
fastened on the shaft on theroller 113 and it is
made broad in order that the wheel 112 may
remain in gear with it when thé ink roller
113 is reciprocated for side distribution as
described presently. Wheel 112 drives two
broad faced wheels 114 114 which mesh into
wheels 115 on smaller ink rollers 116 and ro-
tate the same, The rollers 116in turn drive
the form rollers and thus complete the con-
nection between the fountain and the form.

The feeding of the ink from the fountain
is accomplished in the following manner:
The fountain ¥? is constructed to regulate
the flow in the usual way. The fountain
roller is turned by a ratchet lever and pawl
which latter engages a ratchet wheel fixed
on the fountain roller. Connected with the
ratchet leveris a hook 117 the point of which
is held between pins 118 in holes 2 in a re-
ciprocating sliding bar 119 connected by a
link 120 with bell crank lever 121 the roller
on the opposite arm of which bears against
the cam 82 that moves the bar 119 through
the bell erank lever and link in one direc-
tion, the return motion being produced by a
suitablespring as shown. The bar 119 moves
on flanged rollers 120* which guide it, while
a projecting end of the fountain case (see
Figs. 22 and 33) holds it down on the rollers.
By means of the hook 117 and pins 118 the
throw of the ratchet lever and pawl ean be
regulated, that is caused to turn more or less
as the roller is required to supply more or
less ink. Thus by shifting the pin 118 be-
hind the hook to a hole more or less distant
from the point of the hook, the motion of the
bar on its return will be more or lesslost be-
fore the pin comes in contact with the hook
and its motion thereby transmitted to the
ratchet lever, and hence the pawl will be
caused to move the roller by only so much as
the pin 118 moves the hook on the return
throw of the bar. In other words the move-

ment of the hook and with it the lever and
pawl will always be the same corresponding
to the throw of the bar when moved by the
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cam, but the movement in the opposite direc-
tion whieh turns the roller will be less or
greater depending on the position of the pin
118 behind the point of the hook. '

The roller 121 is pivoted in lifting brackets
122 fastened to the ends of a shaft 123 which
oscillates in holes 124 on each side of the ink
frame. Tothisshaftis also fastened another
lifting bracket on the opposite side of the
frame. These two brackets are the movable
bearings for the supply roller 121 and they
raise the supply roller to the fountain roller
to receive ink when the roller 125 is caused to
move up the ineline to the upper edge of the
sliding bar 119, by the motion of the bar to-
ward thecylinder. Theroller125isregulated
by a slot and set serews in the usual way.
When the supply roller is down as shown in
Figs. 21 and 34 it is turned by ink roller 113
and distributes on the same. Rollers126.are
mounted in bearings pivoted to arms 126*
which are pivoted at their lower ends to the
inside of the frame of the inking standsand
on either side of roller 113. These arms are
slotted in the upper ends to receive a stud s
which is pivoted in a lug s’ on the bearings.
A set serew 127 is passed down through the
top of the arm into the stud s, and thereby
the bearings can be moved upor down ag may
be necessary, and the lower rollers 126 126
thereby adjusted to the rollers 116, The
arms 126* being thrown over their centers to-
ward roller 113, the lower rollers 126 rest
against rollers 116 and are held against them
by their own weight. The upper rollers 126
serve as distributing rollers only, while the
lower rollers 126, make connection between
rollers 113 and 116, each of the latter con-
necting with and driving two form rollers
and supply the latter with ink., By placing
the rollers 126, 126 in connected bearings,
they can both be adjusted simultaneously by
meansof the set screw 127. The studsof the
slotted bearingson the brackets 128 are sock-
eted in the blocks 130 placed between the
stanchions and the side frames (a horizontal
groove being formed in the stanchions to fur-
nish a seat for the blocks as indicated by the
dotted lines Fig. 21) and these blocks are
held by set serews 131 in the stanchions as
clearly indicated in Figs.21and 22. By means
of the said blocks and set screws the form
rollers can be readily adjusted with relation
to the distributing rollers 116.

The three roller inking apparatus requires
an up and down regulation of rolls 116 only.
This is effected by set nuts 116* placed be-
tween two parallel parts of the inking stand
frame on each side and engaging the screw
threaded studs of the brackets or bearingsof
rollers 116. Only one of theseadjusting nuts
is shown but it must be understood that each
of therollers116 in the three roller apparatus
is similarly provided. The rollers 116 are
to be driven in this apparatus from the shaft
106. This is accomplished by means of the
wheel 107 which is adapted to be moved down
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the shaft 106 until it engages a beveled wheel
108, mounted on a stud projecting from a
part of the side frame of the apparatus, and
carrying on its huba wheel 132 in engage-
ment with a wheel 115 on theshaftof the adja-
centroll 116. (SeeT'igs.38and 39.) Rolls116
are connected by intermediate gears 133 as
shown in Fig. 38—the shafts of said rolls all
carrying gears115—so that the motion of said
rolls is derived from the shaft 106 and the
geared connection made by merely dropping

the pinion 107 until it meshes with the bev- |

eled wheel 108%,
The side-wise distribution of the ink is ef-

fected by the following mechanism (referring.

to Figs. 24 and 25): A worm 134 fixed on the
hub of the bevel gear wheel 107 turns a worm
wheel 135 which revolves between an over-
hanging bracket 136 screwed to a bracket
137, The worm wheel has a square hole in
it in which is inserted a shortshaft (the shaft
being in two parts with the meeting ends
spliced or halved together in the wheel—this
construction being adopted to permit the two
parts to be inserted in the holes from oppo-
site sides of the wheel—being held in the
wheel by a hook 138). The shaft is provided
with a dovetailed slotted hub 139 in which
is placed a dovetailed slide 140 which at one
end isfitted with a screw stud 141, by means of
which the said slide cau be adjusted toset the
said screw stud a greater orlegs distance from
the center of the hub. The serew stud also
serves as a crank pin to which the pitman 142
is connected the other end of the pitman be-
ing connected to an arm on arocking bar143
that oscillates in bearings 144 fastened to
the ink frames. The rocking bar 143 has
arms projecting upward and downward and

these armsare provided with rollers 145 which .

are placed between disks 146 on the ends of
the ink roller shafts to reduce friction and
contribute to easing the motion of the rock
shaft. By the rotation of the worm wheel
the crank stud through the pitman gives a
rocking motion to the bar and this throngh
the connection of its arms gives an endwise
motion in opposite directions to the contigu-
ousink rollers 118 116 and thereby effects
sidewise distribution of the ink on the said
rollers. By adjusting the slide to place the
pitman stud a greater or less distance from
the center of the wheel this endwise motion
is rendered greater or less, and by moving it
until the stud is on the center of the wheel
the motion is stopped.

The fly.—The fly F and the receiving ta-
ble 60 are both connected with a frame 147
pivoted to projecting arms 148 on the top of
the cylinder housings. The free end of said
frame is arranged to swing up out of the way
to expose the front of the printing machine
when it is desired to examine the form or
forms—its normal position when the machine
is running being that shown in Fig. 1. For
this purpose it is provided with rack bars 149
on each side, which are engaged by pinions

‘in single printing.

150 provided with a erank by means of which
it ean be raised to the position shown in Fig.
2. This motion of the said frame can be util-
ized for lifting the ink fountains from the
rollers by providing hooks 151 for hooking
the fountains to said frame as shown in Fig.
2 and thus facilitate changing the inking
rolls.

In Figs. 15, 16 and 26 is illustrated an au-
tomatic feeding attachment for printing ma-
chines which is specially applicable to my
present invention, because in single printing
where two sheets must be fed at every revo-
lution of the cylinder the feeder may not be

‘able to feed fast enough to keep up with the

machine on account of the high speed at
whieh it is possible to run it and the rapidity
with which the two impression surfaces come
into the feeding position. It consists of the
following mechanism: To the frames in which
are housed and pivoted the tape pulleysand
gear wheels at the rear side of the cylinder
housings over the feed tables are pivoted hori-
zontal levers 152 the inner ends of which are
formed into bent arms that are in position to
be struck by the geared segments on the im-
pression eylinder as it revglves or by a suit-
able cam on the cylinder; and the outer ends
are pivoted to links 153 which support bars
154 mounted loosely at their inner ends on a
horizontal shaft 155 supported above the front
edge of thefeeding table in brackets attached
to the eylinder housings and at their outer
ends supporting the pivotal ends of a trans-
verse bar 156 from which project rods that
carry a rear edgesheet straightener 157. On
the shaft 155 are pivoted arms 158 that earry
a shaft 159 on which is mounted a feeding
roller 160. One end of the feed roller shaft
carries a pinion 161 that engages a toothed
wheel 162 on the projecting end of the shaft
155, the toothed wheel having a hub that car-
ries another pinion 163 that engages a verti-
cal rack bar 164 held in suitable guides and
pivoted at the lower end to a lever 165 which
is fitted with a roller that runs against a cam
166 on the main shaft M by which the down-
ward motion of the rack bar is produced—
the upward motion of the same being given
byaspring as shown. The rack bar by its up
and down motion rotates the feed roller first
in one direction and then in the opposite di-
rection. By its upward motion the feed roller

is caused to rotate from the cylinder and

thereby withdraw the front edge of the sheet
from under the separator 167 and then by its
downward motion the roller is reversed and
it moves the sheet over the top of the sepa-
rator and its edge against the feed gage where
it is taken by the cylinder grippers. The
movement of the rack bar up and down is
timed to correspond to the arrival of the grip-
pers 66 and 66™ at the sheet feeding Pposition,
The lifting of the table
to keep the sheets at the proper height for
theoperation of the feeding roller is produced
by a pin 168 on the rack bar acting on a lever
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that cairies a spring pawl that turns at in-
tervals a ratchet wheel 169 carrying a pinion
that through intermediate wheels acts on rack
bars 170 (Fig. 3) which support the feed ta-
ble. By means of the lever pawl ratchet
wheel gearing and rack bars when the rack
bar descends its pin 168 through the de-
seribed mechanism moves the feed table up
say the thickness of one sheet. ‘

The drawing of the edge of the sheet from
under the sheet separator requires fewer rev-
olutions of the feed roller than to push the
sheet over the separator and against the feed
gage. This necessitates arranging the rack
bar and feed roller so that the latter will not
bear on the paper during a part of the up-
ward motion of the rack bar. For this pur-
pose on the extreme end of the shaft 155 that
supports the arms in which the feed roller
shaft is pivoted, is an arm 171 that projects
backward across the side of the rack bar and
against the face of a pawl spring 172 that
projects upward from theside of the machine
parallel to the rear edge of the rack bar. On
the rack bar is a finger 173 that also lies
across the face of thespring. When the rack
bar is pulled down by the cam during which
it turns the feed roller in the direction to
feed the sheet to theimpression cylinder and
when it about reaches the end of its down-
ward movement a pin 174 near its upper end
bears on the arm 171 and forees it down there-
by turning the feed roller up off the paper
and the arm forces the spring back until it is
engaged by the shoulder of the pawl spring
as shown in Fig.15. Now when the rack bar
moves upward it turns the feed roller in the
direction to draw the edge of the sheet from
under the separator, but the roller turns idly
until the finger 173 forces the pawl spring
back and thereby releases the arm 171 from
the eontrol of the spring whereupon the feed
roller drops on the top sheet and-during the
remainder of the upward motion of the rack
bar the feed roller turns against the top sheet
and thereby withdraws its edge from uander
the separator. It will be understood that the
feed roller takes hold of the sheet to be fed
by the action of friction ouly, and in order
that it may catch it securely its surfaceshould
be of rubber, sand paper or composition.
The bar 156 drops down on the top sheet
when the roller descends and holds the top
sheets so that when the feed roller is draw-
ing the front edge of the sheet from under the
separator the resistanceof the bar causes the
sheet to curve upward transversely instead
of slipping backwara.

In color printing and perfecting where but
one sheet is fed to each revolution of the cyl-
inder and where consequently grippers 66 do
not take asheet from the table it is necessary
to take one halfof cam 166 off (it being made
in two parts) sothat the rack bar will not be
pulled down when the second impression.is

taken.
Figs. 19 and 20 show another mode of
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running the eylinder. The cylinder has two
impression surfaces I I’ and two sets of grip-
pers, the same as heretofore described and
delivery and turning cylinders are used in a
similar way; but the cylinder makes three
revolutions to one complete revolution of the
beds and in uniform speed with the beds
driven direet from the main driving shaft S
by a wheel 175 fastened to it and meshing
into a wheel 176 on the cylinder shaft by
which the eylinder is revolved. The driving
wheel 175 and the eylinder wheel 176 ave cor-
respondingly enlarged to make up for the
space between the cylinder surface and the
pitch of the propelling wheels 4 4*. Outside
of wheel 175 the Pinion P meshes with a spur
wheel 177 on the main shaft of the machine
which shaft makes one revolution to an en-
tire revolution of the beds. A toothed wheel
178 the size of the eylinder is fastened out-
side of the wheel 176 and drives the delivery
and turning cylinders and carries the cam
for the latter as before deseribed.

The operation is as follows: The cylinder
revolves in the direction of its arrow and if
its grippers 66 and’the impression edge of
the bed come together, after one and one half
revolutions the said grippers will be exactly
opposite the point they occupy in the draw-
ings (Fig. 19). Hence atthe same moment
grippers 66* and the following bed or form
must at the same moment be in the posi-
tion grippers 66 and first form or bed oceupy
in the same figure and the sheet carried by
grippers 66* on the further movement of the
cylinder will take an impression from the fol-
lowing form, and by one and ahalf more revo-
lutions the grippers 66 would be in the po-
sition shown in the said figure, that is at the
delivery point « @.

In Figs. 19 and 20 is also shown another
and stronger impression support than that
heretofore deseribed. It consistsof a strong
cast metal bloek 179 provided with projec-
tions 180 at the ends in which are journaled
four or more supporting rollers 181 for the
bed. This bloek has two strong projections
182 182 on each side, the ends of which ex-
tend partly through openings in the side
frames and serve as journals or trunnions for
the impression support. On each end of the
block is an arm 183 which is curved outward
and carried into an opening 184 in the side
frames of the machine. These ends have set
serews and jack nuts by which the ends are
adjusted and thereby by turning the block on
its axis the impression support is adjusted to
the bed. _

In Fig. 1 brackets and rollers are shown

which are to be used when the paper is fed.

from a roll instead of in single sheets.

It is to be understood that the form beds
may be arranged to carry the type, plate,
stone or other printing surfaces.

I claim—

1. The combination in a printing machine
of an impression cylinder provided with a
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plurality of impression surfaces each of which
is fitted with sheet grippers, mechanism for
opening and closing the grippers of each sur-
face and a plurality of independently driven
form beds, coacting with the said impres-
sion surfaces of the cylinder, substantially as
specified.

2. The combination of an impression eylin-
der provided with a plurality of impression
surfaces each of which is provided with sheet
grippers, a plurality of form beds traveling
in orbital guide ways coacting with the im-
pression cylinder, mechanism for taking the
sheet from one impression surface and re-
turning it to another impression surface, suit-
able delivery mechanism,and means for open-
ingand closing the sheet grippers, said means
being adapted to-coact with the said form
beds, impression surfaces and the mechanism
for taking and returning the sheet to the im-
pression cylinder and releasing it to the de-
livery mechanism, substantially as specified:

3. In a printing machine an impression
cylinder having a plurality of impression sur-
faces each of which is fittéd with a set of
grippers for taking the sheets from a feed
table, transferable gripper operating mech-
anism for actuating the grippers of the sev-
eral impression surfaces said impression sur-
faces coacting with a form bed or beds, a de-
livery mechanism and an auxiliary eylinder
provided with grippers for taking the sheet
from one impression surface and returning it
to_another to receive a second impression,
substantially as specified.

4. The combination of an impression cylin-
der provided with a plurality of impression
surfaces each of which is fitted with a set of
sheet grippers, a plurality of form beds eo-
acting with the said impression surfaces, an
auxiliary cylinder provided with grippers,
mechanism for operating the said grippers to
cause them to take the sheet from one im-
pression surface and deliver it to a following
one, suitable delivery mechanism and trans-
ferable devices for operating the grippers of
the several impression surfaces, whereby the
grippers of each impression surface may be
caused to take a sheet and deliver it to the
delivery mechanism, or those of one surface
caused to take a sheet from the feed table and
deliver it to the auxiliary eylinder and those
of the next surface take it from the auxil-
iary cylinder and deliver it to the delivery
mechanism, snbstantially as specified.

5. The combination of an impression eylin-
der provided with a plurality of impression
surfaces each of which is fitted with a set of
sheet grippers, an auxiliary turning cylinder
provided with grippers for taking the sheet
from an impression surface, means for caus-
ing the auxiliary cylinder to return the sheet

toa following surface, suitable delivery mech-.

anism, a plarality of form beds coacting with
the said impression surfaces and transferable
gripper operating devices adapted to cause
consecutive or alternate sets of grippers to

take and deliver the sheets substantially as
specified.

6. The combination of animpression ¢ylin-
der provided with a plurality of impression
surfaces, a plurality of form beds coacting
with the said eylinder, an auxiliary eylinder
provided with grippersand adapted to rotate
in one direction or to oscillate on its axis,
means for giving said motion or motions to
said eylinder, means for operating the sheet
grippers of the auxiliary cylinder, suitable
delivery mechanism and suitable means for
causing the impression eylinder grippers to
coact with the several impression surfaces,
the auxiliary cylinder and delivery mechan-
ism in causing one or more impressions to be
given to a sheet, substantially as specified.

7. ‘The combination of an impression ¢ylin-

‘der provided with a plurality of impression

surfaces each of which is fitted with a set of
grippers a pluralityof form bedscoacting with
said impression surfaces suitable delivery
mechanism, an auxiliary eylinder provided
with sheet grippers, a cam and lever actu-
ated by the impression cylinder to open the
auxiliary cylinder grippers, and devices for
operating the impression eylinder grippers
which are transferable to change the machine
to print single or two colors, substantially as
specified. '

8. The combination of an impression eylin-
der provided with a plurality of impression

surfaces each of which is fitted with a set of

grippersa plarality of form bedscoacting with
said impression surfaces, suitable delivery
‘mechanism, an auxiliary cylinder provided
with grippers, means for opening the said
grippers to take the sheet from the impres-
sion eylinder, mechanism for giving reverse
motions to said auxiliary eylinder, means for
opening the grippers of said auxiliary eylin-
der on its reverse motion, means for taking
the sheet from the auxiliary eylinderand con-
ducting itin a reverse position to the impres-
sion cylinder, and a set of gripper operating

. devices for each of the impression surface

grippers which are transferable to convert
the machine from a single or color printing
machine, printing one side of a shest into a
perfecting machine printing both sides, sub-
stantially as specified.

9. The combination in a printing machine
of an impression cylinder, suitable form bed
or beds coacting therewith,suitable delivery
mechanism, an auxiliary turning or revers-
ing cylinder provided with grippers, a shift-
able device for opening the auxiliary cylin-
der grippers to take and release the sheet at
different points, and -means of shifting the
said device, substantially as specified.

10.. The eombination of an impression cyl-
inder provided with a plurality of impression
surfaces each of which is fitted with a set of
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pression surfaces the machine may be adapt-
ed to printsingle or in colors or on both sides
of the sheet, an auxiliary eylinder provided
with grippers for taking the sheet from an
impression surface and delivering it directly
or through suitable reversing and carrying
mechanism to a succeeding impression sur-
face and mechanisu for shifting the point at
which the auxiliary cylinder grippers take
the sheet from the impression cylinder, sub-
stantially as specified.

11. The combination in an organized print-
ing machine of a form bed or beds a single im-
pression eylinder having impression surfaces
that coact with the form bed or bads, suitable
delivery mechanism, an auxiliary turning or
reversing eylinder provided with sheet grip-
pers, means by which the auxiliary eylinder
may be rotated or oscillated in contact with
the impression eylinder to bring about the
coaction of the sheet grippers of the two eyl-
inders in the operation of transferring the
sheet from one to the other, substantially as
specified. ‘

12. In a printing machine the combination
of an impression eylinder having twoimpres-
sion surfaces each of which is fitted with grip-
pers, two form beds coacting with the said im-
pression surfaces, suitable delivery mechan-
ism, an auxiliary eylinder provided with grip-
pers for taking the partly printed sheet from
one impression surface and returning it to
the following one to receive a second impres-
sion (on the same or reverse side), means for
operating the auxiliary cylinder to cause it
toreturn the sheet to the cylinder either with
the printed side out or reversed, and a series
of gripper operating devices on each side of
the machine which are adapted to be ar-
ranged to change the sheet taking and de-
livery points of the grippers of the respective
impression surfaces, whereby a sheet may be
fed, imprinted and delivered by both impres-
sion surfaces at every revolution of the cyl-
inder or one sheet may receive two impres-
sions on the same or reverse sides at every
such revolution, substantially as specified.

13. The combination in an organized print-
ing machine of means for converting the ma-
chineinto a two color machine or a sheet per-
fecting machine, a single impression eylinder
adapted to carry a sheet against the forms, a
suitable rumber of form beds, means for tak-
ing the sheet from the impression cylinder
after receiving the first impression and re-
turning it to the same for a second impres-
sion, a delivery mechanism provided with
sheet. grippers and means for preventing the
said grippers from opening when the ma-
chine is arranged to print either in two colors
or to perfect the sheet when the sheet passes
the delivery point after receiving its first im-
pression, substantially as specified.

14. The combination of an impression eyl-
inder provided with a plurality of impression
surfaces,and a plurality of gripper operating
devices that may be separately arranged and
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adjusted to open and close the grippers to
take and release the sheet at intervals, with
an auxiliary turning eylinder provided with
grippers for taking the sheet from the im-
pression cylinder after receiving an impres-
sion, and returning it to receive another im-
pression, and mechanismn substantially as de-
seribed for giving reverse motions to said
auxiliary cylinder, of a cam and lever for
opening and closing the auxiliary cylinder
grippers, to take the sheet from the impres-
sion eylinder,and a cam for opening thesaid
grippers to release the sheet when the eylin-
inder reverses the sheet and returnsitto the
cylinder to receive another impression, and
means for taking the sheet off the cylinder
and guiding it to the impression cylinder,
substantially as specified.

15. The combination in an organized print-
ing machine of a single impression cylinder
adapted to carry a sheet tooneor moreforms,
suitable form bed or beds, suitable delivery
mechanism provided with sheet grippers,
means for preventing the said grippers from
opening when the sheet passes the delivery
point after receiving an impression, an aux-
iliary cylinder provided with grippers for
taking the sheet and returning it in the same
or areversed position, and means for opening
the auxiliary eylinder grippers to take the
sheet at one point and release it at another
point, substantially as specified.

16. The combination of an impression ¢yl-
inder provided with a plurality of impression
surfaces, and a piurality of gripper operating
devices for opening and closing the grippers
to take the sheets at intervals, of an auxiliary
turning eylinder constructed and arranged
to take the sheet from the impression cylin-
der after receiving an impression, and return
it in a reversed position to the impression
cylinder to receive another impression, of a
switeh provided with spring fingers to take
the sheet off the auxiliary tarning eylinder,
and tapes for guiding the sheet while being
returned to the impression cylinder, substan-
tially as specified.

17. The combination of an impression eyl-
inder provided with a plurality of impression
surfaces with spaces between a form bed or
form beds coacting with the impression cyl-
inder a timing pinion geared to the driving
mechanism of the machine,and suitable mech-
anism interposed between the timing pinion
and the cylinder for changing the speed of
the cylinder between the impressions sub-
stantially as specified.

18. The combination of an impression eyl-
inder provided with aplurality of impression
surfaces a form bed or beds coacting there-
with having a continuous uniform motion, a
timing pinion and irregular gears adapted to
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tion of the driving mechanism is changed to

an irregular motion of the cylinder between

the impressions substantially as specified.
19. The combination of an impression cyl-
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inder providéd with a plurality of impression

surfaces with blank spaces between, a plu-
rality of form beds, a driving pinion, and
mechanism substantially as deseribed, for
driving the impression eylinder between the
impressions and alternately slowing the
speed thereof to take a sheet, and bringing
it up to the speed of the bed again, substan-
tially as specified.

20. The combination of an impression eyl-

‘inder provided with aplurality of impression

surfaces and toothed segments attached to the
cylinder in line with the impression surfaces,
a plurality of form beds, the ‘driving mech-
anism of a printing machine, and a series of
regular and irregular wheels interposed be-
tween the driving mechanism and eylinder to
drive the cylinder between the impressions
and alternately slow down the cylinder to
take a sheet and speed it up to the motion of
the beds, substantially as specified.

21. The combination with a form bed ar-
ranged to travel with a continuous motion
forward and back in an orbital path without

reversing the beds, of switches pivoted in the -

guide-ways adjacent to the bed driving pin-
ions, and mechanism for positively closing
the switches to allow the advancing ends
of the beds to pass and to open them to in-
tercept the following ends substantially as
specified.

22. The combination with an impression
cylinder provided with a plurality of impres-
sion surfaces each of which is provided with
gripper mechanism and a plarality of form
beds that travel with a continuous motion
forward and back in an orbital path without
reversing the forms, of switches pivoted in
the upper and lower guide ways adjacent to
each of the driving wheels and mechanism
connected with both sets of switeches for si-
multaneously and positively closing the said
switches to allow the advancing ends of the
beds to pass, and to open them to intercept
the following ends of the bed and guide the
beds in their passage from one guide way to
the other, substantially as specified.

23. The combination of the side frames of a
printing machine provided with orbital guide-
ways, form beds movable in said guide-ways
and provided with pins on theirsides held in
said guide-ways, toothed wheels for driving

- said beds switches pivoted in line with the
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upper and lower guide ways and arranged to
be moved across the guide ways to intercept
the rear ends of the moving beds in both
guide-ways to guide the beds in ascending
and descending and means for positively op-
erating the two sets of switches simultane-
ously substantially as specified. )
24. The combination of an impression eyl-
inder provided with a plurality of impression
surfaces, a plurality of transferable gripper
operating devices, an auxiliary eylinder pro-
vided with grippers for taking and returning
the sheet to the impression cylinder, mech-
anism for continuously rotating the auxiliary
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cylinder to take the sheet from one impres-
sion surface and return it to a following sur-
face, a delivery eylinder provided with grip-
pers for taking the sheet from the impression
cylinder means for throwing the delivery cyl-
inder grippers out of action after the sheet
has received its first impression and into ac-
tion after receiving the final impression, and
a plurality of form beds arranged to coact
with the impression eylinder substantially as
specified. '

25. The combination of an impression eyl-
inder provided with a plarality of impression
surfaces, a plurality of interchangeable grip-
per operating devices, an auxiliary cylinder
provided with grippers for taking and return-
ing thesheet to the impression ¢ylinder, mech-
anism for reversing the motion of the cylin-
der, means for taking the sheet from the
auxiliary eylinder and conducting it to the
impression cylinder, a delivery cylinder pro-
vided with grippers for taking the sheet from
the impression cylinder after receiving the
final impression, and a plurality of form beds
arranged to act successively in conjunction
with the impression surfaces of the cylinder
to make a series of impressions on one side
of a sheet, substantially as specified.

26. The combination of a plarality of form
beds, a cylinder provided with a plurality of
impression surfaces, a turning eylinder for
taking the sheet from one impression surface
afterreceiving an impression on one side from
one of the forms, turning the said sheet and
redelivering it to a succeeding impression
surface in a reversed position to receive an
impression on the opposite side from another
form, and means for conducting the sheet af-
ter reversal from the turning eylinder to the
impression Cylinder, substantially as speci-
fied.

27. The combination . with a plarality of
form beds constructed and arranged to travel
in orbital guide-ways as described, of coun-
terbalancing rock-levers the ends of which
bear against the under side of the beds when
at opposite points of the orbital guide-ways,
the construction and arrangement being such
that the descending bed assists in raising the
ascending bed through the rock-levers and
the latter support the beds while traveling in
the lower guide-ways, substantially as speeci-
fied. ‘

28. The combination with a plarality of
form beds constructed and arranged to travel
in orbital guide-ways as described of rock-
levers arranged to bear against the under side
of the form bedsthe arrangement being such
that the ends of the levers are caused to bear
against and support the beds while approach-
ing the ends of the machine on both the for-
ward and back motions of the bed, and when
the beds arrive at the ends of their forward
and back motions respectively, the momen-
tum and weight of the descending bed is con-
veyed by the levers to the asecending bed and
aids the latter in traveling from thé lower to
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%hel upper guide-ways, substantially as speci-
ed.

29. The combination of a plurality of form
beds, devices for driving the same in an or-
bital path, and a lever for counterbalancing
the beds while moving vertically and also
while traveling horizontally to lessen the
friction in the guide ways, substantially as
specified.

30. The combination with a form bed hav-
ing a continuous motion forward and back in
an orbital path of motion arresting bars at
each end of the machine connected with rock
levers, the bars at the front end of the ma-
chine being arranged to arrest the bed on the

“forward motion and support the front end

while passing from the upper to the lower

guide ways and the bars at the opposite end

arranged to arrest the rearward motion of the

bed and carry the rear end thereof upward to

Ehe upper guide ways, substantially as speci-
ed.

31. The combination of a plurality of form
beds, devices for driving the same in an or-
bital pathway and vertically movable motion
arresters controlled by air springs or other
suitable devices which engage the advancing
ends of the beds, and in connection with the
driving deviees sustain the beds in a horizon-
tal position when passing through the vertical
parts of the orbital pathway, substantially as
specified.

32. The combination with a pluarality of
form beds having continuous motion forward
and back in an orbital path of motion arres-
ters at each end of the machine pivoted to
rock levers so as to move up and down alter-
nately to earry their forked ends into align-
ment with the upper and lower guide ways in
which the beds travel, the arrangement being
such that the bars at the front end of the
machine arrest the motion of one forwardly
moving bed at the same moment that the bars
at the opposite end arrest the motion of a
rearwardly moving bed, substantially as
specified.

33. In a printing machine the combination
with a plurality of impression surfaces and
form beds coacting therewith of a separate
inking apparatus for each form comprisinga
fountain, fountain roll supply roll and form
rolls arranged in a frame and means for low-
ering each apparatus separately to ink its
proper form and to raise it out of the way of

‘the other forn, substantially as speecified.

34. In combination with'an impression eyl-
inder provided with a plurality of impression
surfaces a plurality of form beds coacting

_with said impression surfaces a plurility of

inking apparatuses each of which is arranged
to move into position to ink its appropriate
form bed independently of the others and
means for causing said inking apparatus to co-

act with the said form beds substantially as |

specified.
35. In combination with two inking appa-
ratuses each of which is movable into position

528,830

to ink a form independently of the other a
single vertical -shaft for giving both rotary
and sidewise distributing motions to the roll-
ers of the two apparatuses,and means for
conveying the motions of the said shaft to the
two apparatuses, substantially as specified.

36. In an inking apparatus for printing
machines the combination with ink roller113
of rollers 126, 126 mounted on connected
bearings, a bracket for supporting the bear-
ings of the said rolls, and a set screw in the
said bracket for adjusting the said bearings
and rolls, substantially as specified.

37. In acylinder printing machine the com-
bination with the form bed or beds of an ad-
justable impression support having arms pro-
jecting into openings in the side frames of
the machine, and set screws in the openings
for adjusting said supports, substantially as
specified.

38. In combination with a cylinder print-
ing machine having a plurality of forms ar-
ranged to travel in orbital guide ways per-
pendicular to the plane of the impression cyl-
inder,an adjustable impression support, hav-
ing arms projecting into openings in the side
frames of the machine and set screws in the
openings for adjusting the said support, sub-
stantially as specified. \

39. The combination with the impression
eylinder of a feed board arranged adjacent
to the impression cylinder, a feed roller,
means for reversing said feed roller on its
axis at intervals, a rack bar and pinion for
operating the said roller, a lever and cam op-
erated by the printing machine for giving
motion to the said rack bar tocause the feed
roller to act on the sheet to be fed to the ma-
chine, a rear edge sheet straightener having
an arm in position to be acted on by the
toothed segments of the impression cylinder
to lift the said straightener to allow the sheet
to be fed forward, sustantially as specified.

40. In a printing machine the combination
with an impression cylinder provided with
sheet grippers, an inclined feed table hinged
at its rear end and having its front end ad-
justable vertically to compensate for the
thickness of the pile of paper placed on it,
and also for the decreasing thickness of the
said pile as the sheets are fed to the machine,
mechanism for adjusting the front edge of
the said table, a feed roller hung over the
feed table and adapted to withdraw thefront
edge of the sheet from under the divider by
one motion and feed it forward by a reverse
motion to the grippers of the impression eyl-
inder, and means for reversing said roller on
its axis at intervals, substan}tially as speci-
fied. ’

In testimony that I elaim the invention
above set forth I have affixed my signature
in presence of two witnesses.

MATTHEW VIERENGEL.

Witnesses: ‘

FREDK, HHAYNES,
CHas. E. PETERS.
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