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As a betterunderstanding of the 1nvention

"UNITED STATES

JOHN BROOKS, OF PLAINFIELD, NEW JERSEY, ASSIGNOR TO CHARLES
" POTTER, JR., HORACE W. FISH, JOSEPH M. TITSWORTH, AND DAVID
. TITSWORTH, OF NEW YORK, N. Y.

BED AND CYLINDER PRINTING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 491,334, dated February 7, 1893.
' ~ Application filled December 81,1891, Serial No. 416,652, (No model

Be it known that I, JOHN BROOKS, of the
¢ity of Plainfield, county of Union, and State
of New Jersey, have invented certain new and

aseful Improvements in Bed and Cylinder

Lo @l whom it maly concers:

Printing-Machines, fully set forth in the fol- |
lowing deseription and represented intheac-

companying drawings.

-

This invention relates generally to bed and

eylinder printing machines, and more particu- |

larly to the means for operating and control-
ling the motion of certain parts of such ma-
chines. S o

It has for its object, among other things, to
provide means whereby the impression cylin-
der and bed are caused to travel with the
same surface speed during the time of 1m-
pression and to otherwise control the move-
ment of the cylinder so that efficient work
and accurate register of the sheets are pro-

and its scope may be had from a detailed de-
a a re L] » o '
scription of a practical embodiment thereot,

such deseription will now be given, reference

being had to the accompanying drawings.

In said drawings:—Figure 1, 1s a side eleva-
tion of a eylinder printing machine provided
with the invention. Fig. 2,1s a diagram of a

similar machine showing a changed position

of the parts. Fig. 3,1is an end elevation par-
tislly in section of the machine shown in Kig.
1; and Fig. 2% is a detached view of a cam and
connections. Flg. 4, is a view similar to Fig.

1, a slightly modified form of the invention.
Fig. 5, is a similar view of the invention ap- |
plied to a single revolution cylinder machine;
and Fig. 6, is a partial sectional elevation of

the same. Fig 7, is a similar view to Ifig. 1,
of another modified form of the invention;
and Fig. 8, is a partial cross section of the
same. Figs. 9 and 10 are respectively a par-

tial side elevation and cross section of a modi-

fied form of the connection between the im-
pression ¢ylinder and bed.

In the several different embodiments of the
‘invention, only such devices and details of

well known forms of printing machines are

represented as will aid a proper understand- |

“ing pinion L.

ing of its function and operation. In each of
these embodiments, the machine frame sup-
ports the usual impression cylinder A having
ogrippers which take the sheets from the feed
board B or other source of supply and after
printing, as one mode of delivery, deliver them

to the delivery cylinder C and from thence

taken by tapes down in front of a fly D to be
piled. With the itmpression c¢ylinder there
co-operates a reciprocating form bed E moved
by a traveling gear I, which in turn is oper-

SO
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ated in the usual manner by the fixed rack

%, the rack G’ on the under side of the bed,

“and the revolving crank shaft H through the

connecting rod I. Thecrank shaft i1s rotated
at proper speed in any proper manner, as from

the driving shaft J through a gear wheel K

fast to the crank shaft in mesh with the driv-
The construction and arrange-
ment of the parts thus far deseribed may be
of anv of the usual and common forms and
will be varied according as the style of the
machine may vary. Other means of supply-
ing sheete to the 1mpression cylinder and for
delivering them either flat or folded may be

employed without effecting the improvements

now to be described.

It will be understood that during the rota-
tion of the crank shaft, thespeed of the trav-
oling gear K and hence that of the form bed
will gradually change from its maximum to
its minimum, then they will momentarily stop
in the reversalof theirdirection of movement
as the crank is passing the dead center, then
move at its minimum speed gradually accel-
erating until the maximum speed is reached
again, and so on during each reciprocation of
the bed, and traveling gear. From which it

70
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will be seen that the speed of movement of

the form bed will constantly change, so that
it is important that the speed of the impres-
sion eylinder during the taking of the im-

pression shall exactly correspond with that
of the bed in order to obtain proper working,

accurate register of the sheet and perfect im-
pressions. | o
The present improvements consist essen-

tially in the combination with the impression

eylinder A,the form bed I, and the driving
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crank shaft H, of connections between said
crank shafft and the eylinder whereby during
the taking of the impression the eylinder will
have the same surface speed and move in
unison with the form bed; or, in other words,
whereby the crank movement of the bed is
produced in the cylinder so that a constant
movement of both the bed and eylinder dur-
Ing the impression at an irregular speed 1in
unison iseffected. Theseconn ections, broad-
ly speaking, are such as to transmit a rota-
tion or rotations to the impression cylinder

- 1n counterpart of that imparted to the form
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bed by the crank shaft, so that the same va-
riation in speed of the bed may be duplicated
In the speed of that cylinder, and so long as
this is accomplished, it is immaterial whether
the motion be taken from the erank shaft per
se or from other moving part of the printing
machine, as will hereinafter appear. In the
present embodiments of the invention, the
crank shaft is, however, utilized because it is
not only preferable in practice to do so, but
1t obviates the necessity of providing addi-
tional devices; and the connections with the
cylinder may consist wholly of gearing or
partially of gearing with coacting devices.
Referring now to Figs. 1, 2 and 3, the inven-
tion is shown combined with a two revolution
cylinder machine, the impression cylinder
making two complete revolutions—it might
be more according to the diameter of the cyl-
inder and the gearing—to each revolution of
the crank shaft and hence to each complete
reciprocation of the form bed,—once forward
and return. During the first revolution of
the impression cylinder it may be supposed
that the impression is taken in which case the
grippers will have seized a sheet and in the
rotation of the cylinder will carry it in contact
with the form bed then moving in the same
direction, the cylinder then being in what is
termed 1ts plane of impression; and as soon
as the end of the sheet has left the bed and
during the return or idle reciprocation of the
form bed, the impression cylinder will have
been raised out of its plane of impression and
when in this position and during such return
movement will make its second revolution,
which is consequently an idle one. The
timely lifting and lowering of the lmpression
cylinder may be effected in any of the usnal
ways, that taken for illustration being sub-
stantially the same as that set forth in I.et-
ters Patent No. 274,558, granted to e, and
consists in mounting the boxes 30 supporting
the journalsof the cylindershaft so as toslide
vertically in guideways in the frame work.
Kach box is seated on the end of a vertical
rod 51, the lower end of which is in tuorn
seated upon a pair of springs 32 and jast
above this end the rod is screw threaded and
engaged by a nut 33 confined in an opening
in the framework and bears a pinion 34.
1'his pinion is engaged by a rack bar 35 that
1s connected by a link 36 with the upper end

of a vibrating arm 37; and the arm is con- |

-
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nected with a cross rock shaft 38, which at
the opposite side of the frame bears a simi-
lar vibrating arm for operating in unison a
duplicate of the raising and lowering devices
on that side of the machine. The vibrating
arm 57 1s moved from a cam 39, see Fig. 3, 0on
the crank shaft I by a connecting rod 40, one
end connected with the vibrating arm and
the other end slotted to embrace the erank
shaft with rolls bearing against the cam as is
usual in such construetions. The connections
between the crank shaft I and the impres-
sion eylinder in this embodiment consist of

| the toothed wheel 20, intermediate toothed

wheel 21, and toothed wheel 22. The latter
wheel is fast to the cylinder shaft; the inter-
mediate rotates on a stud projecting from the
framework, and the wheel 20 rotates loosely
on a hub 23 secured to and projecting out-
wardly from one of the crank shaft bearings
24. The hub is represented as a flange ar-
ranged eccentric to the axis of the ecrankshaft
and hence supports the toothed wheel 20 in a
like position with respect thereto. The end
of the crank shaft projects through its bear-
ings 24 and thehub 23 and carries at its outer
end and fast thereto a driving arm 25 that
bears a roll 9 engaging a co-operating guide-
way or slot 8 formed in or carried by the
toothed wheel 20. The effect of these connec-
tions during the rotations of the erank shaft
is to impart through the arm 25 rotations to
the toothed wheel 20 and thence by the other
intermeshing gears to the impression eylin-
der. Theeccentricarrangement of the toothed
wheel 20 with respect to the crank shaft and
the intermediate sliding connections between
sald shaft and wheel are such as to impart to
sald toothed wheel 20 and hence to the im-
pression cylinder an irregular speed corre-

sponding to the speed of the ecrank movement

of the bed during the impression or printing
operation. The connectionsbetween thecrank
shatt and cylinder, like that between said

' shaft and the form-bed, being positive, a con-

stant movement with irregular speed is im-
parted tosaid cylinder; and the toothed wheel
20 being twice the diameter of the cylinder
toothed wheel 22, it results in the cyvlinder
making two revolutions to each revolation of
the wheel 20 and of the crank shaft.

In the position of the parts in full lines,
Kig. 1, the form-bed is about in mid stroke
moving in the direction of the arrow thereon,
with the impression cylinder in the plane of
impression with the forward edge of a sheet
just taking the impression. Owing to the po-
sition of the crank of the erank shaft, the bed
Is moving at its maximum speed, and the
ouler end of the arm 25 being at its nearest
point to the axis of rotation of the toothed
wheel 20, said toothed wheel is likewise mov-
Ing at its maximum speed, so that if the pro-
portions of the parts be accurate, the eylin-
der and bed will be moving in unison at the
same surface speed. As the crank of the

crank shaft is passing the rearward dead
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point, indicated by the dotted lines z, Fig. 1, |

and in full lines in Fig. 2, and has been gradu-
ally lessening the speed of the form-bed the
outer end of the arm 25 has been approach-
ing the periphery of the toothed wheel, and
moving away from the axisof rotation of said

wheel a similar lessening of speed of the

toothed wheel 20 has occurred; so that the

cylinderhasbeen graduallyincreasedin speed
in unison with thatof theform-bed; and thus
throughout the time the impression 18 being
taken, the bed and cylinder are moved In
Duaring |

unison at the same surfacespeed. 1
the remainder of the movement of the crank

and the arm 25, and until the bed again ar-
rives substantially in the position shown In

fall lines in Fig. 1, it is immaterial whether
the bed and cylinder travel in unison with

the same surface speed or not, as no printing
oceurs, hence itis not deemed essential to fol-

low the intermediate speeds of the bed and
cylinder during the idle movements. |

wl

Tn practice, the guide way and slot 3, with |

which the end of the arm 25 engages, will
have a slightly curved formation and extend
slightly tangentially to the axis of the wheel

20 instead of radially therefrom. The precise

form of the guideway, the shape of its curve

30
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and the general position of the gnideway with

respect to the axis of the wheel 20, will de-
pend largely upon the degree of eecentricity; |
of the wheel 20 with respect tothe axisof the

crank shaft; to the position of eccentricity
with regpect to said erank shaft; to the pro-
portion of the parts, and as to whether the

erank and arm 25 are set in the same radial
plane or not with respect to the crank shaft,

as will appear hereinatier. L
It is to be remarked that it is immaterial
what the diameter of the impression ¢ylinder
istothe restof the mechanism within practical
limits, because any difference may be wholly
compensated for by the form or ecurve of the
cuideway 8, so that the eylinder during im-

pression will have the same surface speed |

with that of the bed.

In the embodiment shown in Fig. 4, sub- | an _
the construction and arrangement of theparts

stantially the same style of press is shown as
in Figs. 1 to 3, wherein the impression cylin-
der makes two revolutions to each complete
reciprocation of the bed. In this case, how-
ever, instead of the eccentric wheel 20 mesh-
ing with an idle intermediate, it meshes with
the delivery cylinder toothed wheel 26, fast
to the shaft of said eylinder, or pulleys form-
ing a delivery cylinder as the case may be,
which toothed wheel 26 meshes with the im-

preﬁgifm'eyliuder'ttmihed wheel 22; thus the |

impression eylinder is driven through the de-

livery cylinder gear. The eccentric arrange- |

ment of the toothed wheel 20, instead of be-
ing located below the axis of the crank shaft,
as before, is arranged above and the driving
arm 25 instead of being arranged inthe same
wdial plane with the crank of the crank
shaft, is set at an obtuse angle with respect

i

8, will be slightly dif _ __
in Fig. 1, rendered necessary by the di

struction the form of the guide way or slot
‘ferent from that shown

ence in arrangements just enumerated. The
parts are shown in the position when the bed

1mpression
through the arm

is being moved at its maximum speed and the
cylinder being similarly moved

crank approaches its dead center, the arm 25

will have approached the periphery of the

toothed wheel 20, and hence will have re-
duced the speed of the impression cylinder

as the form bed has been reduced in speed;

so that during the time the cylinder and bed
are coacting for the impression or printing

operation, their speeds are in uunison, as be-
fore. . S
In the embodiment shown in Figs. 5 and 6,
the impression ¢ylinder makes turn for turn

“with theerank shaft,in which casethe toothed

wheel 20 ig of the same pitch diameter as

the parts is similar to those of Fig. 1.

91 which in turn meshes with the impression

eylinder wheel 22. The eccentric arrange-
‘ment of the toothed wheel 20 is also arranged
‘below the crank shaft and the driving arm
25 is arranged in the same radial plane with
‘the crank of the erank shaft. The guideway

or slot S'is formed in an extension from the

face of the toothed wheel, and varies in shape
from each of the other two guideways previ-

ously described. The offect of the arrange-

‘ment being precisely the same as in the other

embodiments previously described, impart-
ing to the impression cylinder a speed in uni-

| son with that of the bed during the taking of
‘the impression. In this form of the inven-
tion, also. the gnideway or slot 8 may be di-

.
fer-

95, and wheel 20. As the

30

| that of the impression eylinder toothed wheel -
29, In this instance also,the arrangement ot
The
toothed wheel 20 meshing with anintermediate

GO
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vided between the driving wheel 20 and the .

| eylinder wheel 22, as in the construction

presently to bedescribed withrespect to Figs.
7 and 8, one or both of the guideways being
of curved formation. |

In Figs. 7 and 8, a slight further change in

110

__i.IS

is illustrated, in a two revolution cylinder
printing machine. Herein,the guideway 518

arranged radially with respect to the axis of

‘the wheel 20 without the curve formation.

The arm 25 is'set substantially at right an-
oles to and behind the crank of the crank
shaft, and the eccentric arrangement of the

‘wheel with respect to the crank shaft is dis-

posed, instead of above or below asin the pre-
vious forms, is set to the right of the crank
shaft in the same horizontal plane.
pression eylinder toothed wheel 22, instead of
being fast to the cylinder shaftis mounted on

The im-

120

125

a hub 7,set eccentric with the axis of the cyl-

indershaftprojecting from the box 30 in which
The end of

the eylinder shaft is journaled.

the eylinder shaft carries an arm 27 that has

to sald cranic and behind it. In this con-t

at its outer end a roll which engages with a
radial guideway or slot 9, formed 1n or car-

130
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ried on the toothed wheel 22. The arrange-
ment of these parts is such that while the bed
18 traveling at its maximum speed, the end of
thearm 27,engaging with theslotof thetoothed
wheel 22 further removed from the center of
the wheel, drives the cylinder at a correspond-
Ing speed which gradually diminishes just as
the speed of the bed diminishes as the crank
approaches the dead center, so that the im-
pression cylinder and bed are accurately in
unison and with the same surface speed dur-
ing the impression or printing operation.
Referring again to the other construections
herein illustrated, and particularly Figs. 1 and
2, 1t 1s not deemed essential that the ecrank
shait I be driven directly by the driving pin-
ion L, through the toothed wheel K; but that
sald toothed wheel X may be entirely omitted

and the main driving shaft J so arranged that

its driving pinion I. may gear direectly with
the toothed wheel 20,as indicated by the dot-
ted lines L" in Ifig. 2. In such an arrange-
ment of the main driving pinion, the impres-
sion cylinder instead of following the move-
ments of the bed, the reverse will be the re-
sult,—the bed will follow the movements of
the impression eylinder; the connection being
direct from the driving pinion through the
several toothed wheels 20, 21, and 22, to the
impression cylinder, while the connection with

the bed will be through the guideway 8, the |

driving arm 25,and the erank shaft and trav-
elinggear F tothe bed. The unison and speed
of the impression cylinder and bed may be
still further accurately imparted by provid-
ing for the coupling of the impression eylin-
der and bed together during the impression
or printing operation. Thus in the arrange-
ment shown in Figs.1,2 and 3, and seen partly
in Fig.3,the bed carries a registering rack 12,
thatisengaged by a toothed wheel 13, mounted
loosely on the cylinder shaft at the inner end
of a sleeve 14, the outer end of which has a
hub provided with a single notch with which
engages a single projection on a sliding clutch
member 15,splined to the eylinder shaft; the
single notch and projection insuring the coup-
ling of the bed always in one position of the
parts.

During the idle movements of the eylinder
and bed, or atall other times than during the
taking of the impression, the sliding eluteh
member will keep the dotted position shown
in Ifig. 3, with its tooth out of engagement
with the noteh,so that while the toothed whee]
15 and rack 12 may be in engagement, the
toothed wheel will rotate and oscillate idly in-
dependent of the eylinder, which constantly
rotates in one direction.

Lo effect the coupling operation, there is
provided a cam 16, see IFig. 3%, fast to a lon-
gitudinal shaft 17, mounted in suitable bear-
ings in the machine to which continuous mo-

“tion 1s imparted from the crank shaft by a

pair of bevel gears 18, one fast on the shaft

17, and the other to the crank shaft, see Fig. ¢

|

491,334

. With this cam there co-operates a pair of
rolls at the end of a pivoted arm 19, the oppo-
site end of which is forked to loosely engage
the groove of the sliding clutch member 15.
T'he arrangement of these parts is such that
immediately the bed and impression cylinder
commence to coact for the printing operation
and are moving at the same surface speed, the
cam 16 will operate to rock the clutch arm 19
and thus slide the projection of the sliding
clutch member 15 into the noteh of the sleeve
14, which thus couples the cylinder with the
bed through its shaft, sleeve 14, gear 13 and
rack 12,so that during the further movement
in unison of the bed and cylinder, they are

75

80

coupled together; and as soon as the printing

operation is completed, the cam will act to
agaln rock the arm 19 and move the sliding
clutch member back to its inoperative posi-
tion, uncoupling the eylinder from the bed.
T'he position of the parts are also such, there
being a single notech in the hub of the sleeve
14, that as soon as said noteh, in the rotation
of the gear 13 with the bed, arrives in align-
ment with the projection of the sliding clutch

member, the eam 16 will immediately act to

move the projection freely into the notech; the
projection and noteh at this time traveling in
unison at the same speed. Another form of
this eylinder and bed coupling mechanism is
shown in IFigs. 9and 10. In this case the loose
oscillating toothed wheel 13 meshes with the
rack 12, carried by the bed as before, and the
coupling is effected by providing the toothed
wheel 13 with a spring-pressed pawl 42 that
1s adapted to engage with a noteh ¢ in a disk
41, secured to the impression cylinder shaft
or formed on the end of the cylinder. The
arrangement of these parts is such that the
impression cylinder A with the disk 41 con-
stantly rotates in the direction of the arrow
through the driving connections and in the
mannerheretofore deseribed,whilethetoothed
wheel 13 oscillates in the back and forth re-
ciprocations of the bed. In the oscillation of
the toothed wheel 13 in the direction the re-
verse of the movement of the impression
cylinder, the pawl 40 moves back 1dly over
the periphery of the disk 41, as will be appar-
ent, and such oscillation ecarries the pawl 40
beyond the notch ¢ of the disk before the di-
rection of the toothed wheel 13 reverses. On
the reversal of this direction of movement
of the toothed wheel 13 in the same direction
as the impression cylinder, the speed of the
toothed wheel, being slightly in excess of that
of the impression cylinder, the pawl wiil have
caught up with the wall of the notch ¢ simul-
taneous with the coaction of the impression
cylinder and bed at the same surface speed,
so that should there be any tendency of the
cylinder to lag, the pawl will compel its con-
tinuous movement in unison with the speed
of the bed antil the time the bed arrives at
the end of its reciprocation and starts to re-
verse 1tg direction, when the toothed wheel 13
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and pawl will simultaneously oscillate in the
opposite dirvection and leave the eylinder and
its disk 41 to eontinue their onward rotation.

What is elaimed 18:—

1. In a cylinder printing machine, the com-

hination with the form bed and the impres-
sion eylinder; of a shaft bearing two cranks,
one having eonnections with the form bed and
the other having connections with the im-

pression eylinder, whereby the eylinder and

bed will move at the same surface speed dur-

ing the impression, substantially as deseribed.
2. In a cylinder printing machine in which
the bed is driven from the crank-shaft, the

combination with the impression cylinder, the |
form bed, and the erank-shaft, of a driving

cear concentric with its axis of rotation and
mounted eccentrically with respect to and
connected with the erank shaft, and gearing

between said driving gear and the impression

eylinder, substantially as described.

3. The combination with the impression cyl-
inder, its form bed, and erank-shaft for recip-
rocating the bed, of a driving gear geared with
the impression eylinder, and sliding connee-
tions directly between the crank-shaft and the

driving gear for moving the impression ¢ylin-
der and bed in unison at the same surface

speed during the printing operation, substan-

fially as desecribed.

4, Thecombination with theimpression cyl-

inder, its form bed, and crank-shaft for recip-
rocating the bed, of the driving gear geared

with the impression cylinder, a guideway car-

ried by the driving gear, and a driving arn

fast to the crank-shaft and engaging with said

guideway, substantially as deseribed.

5. Thecombination with theimpression eyl- |

inder, its form bed and a crank shaft for re-
ciprocatingthe bed, of a driving toothed wheel

eccentrically mounted to the erank shaft, and

cearing between said wheel and the impres-
sion eylinder, a curved guideway carried by
the driving toothed wheel, and a driving arm

fast to the crank shaft and engaging with said

curved guideway.

6. The combination with the eylinder re-
volving continuously at an irregular speed in

one direetion and a reciprocating bed, also
moving at an irregular speed of an oscillat-
ing toothed wheelin gear with the bed, a coup-

ling device for coupling the toothed wheel

with the cylinder whereby the latter and the
bed move in unison, and a driver for both the

cyvlinder and the bed whereby both are mov-

ing at substantially the same surface speed

at the time the coupling device couples said

toothed wheel and cylinder together, sub-{. .
- 1 Witnegses:

stantially as described., o

7. Thecombination with theimpression cyl-
inder revolving continuously in one direction,

¥

o

;—fmd Q '1fecil')1*o_cating bed, of an oscﬂl&ting[
toothed wheel in gear with the bed, a clateh,

one member on the toothed wheel and the
other carried with the cylinder, and a revolv- |
ing eam for moving the members Into and

out of engagement, substantially as described.

3. The combination with theimpression ¢yl-

inder, the form bed and a shatt bearing 1wo
cranks, one crank having connections with

the form bed, and the other crank having

connections with the impression eylin der; for

driving the cylinder and bed during impres-
sion at the same surface speed, and a coup-

ling device for coupling the bed and cylinder

together during impression, substantially as

described. o | _ '
9. The combination with the impression cyl-

inder, the form bed and crank-shatt for mov-

ing the bed, of gearing interposed between the

erank-shaft and impression eylinder tor driv-
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ing the latter during impression at the same

surface speed with the bed, and an oscillating
toothed wheel in gear

with the bed a cluteh
for coupling the cylinder to the toothed wheel
during impression, and & revolving cam and
connections for moving one clutch member

into engagement with the other, substantially

as described.

10. The combination with the impression

eylinder, its form bed, and means for moving

| the bed at an irregular speed, of a driving

toothed wheel geared with the impression eyl-
inder, a driven shaft and sliding connections
embracing a compensating guide between tne
shaft and driving toothed wheel for rotating

the eylinder at an irregular speed 1n unison
with the bed, substantially as described.

11. The combination with the impression
cylinder, its form bed, and means for moving
the bed at an irregular speed, ol a driving
toothed wheel geared with the impression cyl-
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inder, a driven shaft mounted eccentrically

to the axis of said toothed wheel and sliding

connections embracing a compensating guide
between the shaft and toothed wheel, s_ub-
| stantially as described. | |

" 192. The combination with the impresgion
eylinder, its form bed, and a crank-shaft hav-

| ing eonnections with the bed for reciprocat-

ing it, of a driving toothed wheel mounted ec-

centrically to and independent of the crank-

shaft, and geared with said cylinder, and slid-
ing connections between the emﬂk-sh_aft- and
toothed wheel, substantially as described.

- Inwitness whereof I have signed my name,

in the presence of two witnesses, this 26th day

of December, 1891.
L JOIIN BROOKS.

N, MARLER,
- GEro. H. GRAHAM.
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