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SPECIFICATION forming part of Letters Patent No, 668,415, dated February 19, 1901.

~ Application filed October 30, 1897, Serial No. 656,882,

(No model.}

To all whom it may concerr:

Be it known that I, OTT0 I.. RAABRE, 2 ¢iti-
zen of the United States, residing at New
York, county of New York, and State of New

5 York, have invented certain new and useful
Improvements in Printing-Presses, fully de-
scribed and representedin the following speci-
fication and the acccompanying drawmﬂa
forming a part of the same.

10 . This invention relates to certain Improve-
ments in e¢ylinder-driving mechanism, and is
more par tlculaxly mtended for use with print-
ing-machinesin which a reciprocating bed co-
Opelateb with a rotating cylinder. In bed-

15 and-cylinder machines as heretofore con-

structed the rotating cylinder has been ar-

ranged to make one, two three, or four revo-
lutions during each remproe&twn of the bed
or to stop after the firet revolution and dur-

20 Ing the return of the bed. Tor good print-
ing it 18 necessary that the impressions on the
bwo sides of a sheet of paper should, if they
be of equal size,be exactly super 1mposed, giv-
ing what is known as ‘‘ good register,” orif two

25 Or 1Or'e lmpressions are made on One side of a
sheet in two or more colors the different im-
pressions should fit together exactly. All of
the constructions above referred to, except-

ing the one in which the cylinder stOps are

30 subject to the disadvantage that the sheets
had to be fed to the eylmder while the cylin-
~ der was in motion, thus entailing a consider-
able amount of nmccmdcy in the register.

- In proportion to the distance which the bed

35 travels the cylinders making one revolution

~ foreach reciprocation of the bed were larger

- than those making tworevolutions and thoqe
making twore volutionb were larger than those
making three or four revolutions; but the

40 speed of the presses was in inverse ratio to
the size of the ¢ylinders. The speed of the
presses in which the eylinders make three or
four revolutions was so great that accurate
feeding could not be done, and this class of

45 presses was used only for 01dma,ry' NeWsPa-
per-printing. ln the pressesin which the cyl-
inder llld;]ieb two revolutions the slower speed
enabled more nearly accurate feeding, and as
the speed was greater than in the }_)IGSS@‘:: in

50 which the eylmde:. makes one revolution the

former class of presses has come into more
general use than the latter. The construe-
tion in which the cylinder stops after vthe first
revolution and during the return of the bed
was subject to the dldeVcLIlch'e of loss of 55
speed due to the operation of the stop mech-
anism, but possessed the advantage that the
sheets were fod to the cylinder while the cyl-
inder was at rest, enabling accurate register.
This construcvion was also subject to the dis- 6o
advantage that the front delivery with the
side of the sheet last printed uppermost was
not available, since the cylinder came to a
stop directly aftel' the printing of the sheet.
Therefore on these presses it has been usual 65
to employ a delivery-cylinder, which is liable

to smut the sheet. Still further, stop-cylin-
der presses were subject to the disadvantage
that the stop mechanism was complicated and
difficult to construct. 70

One object of this invention is to produce
a new and improved printing-press in which
the cylinder shall make two or more revolu-
tions for each reciprocation of the bed, the
cylinderduringits revolutions being brought 7g
to an easy and gradunalstop, so that the sheets
may be ted thereto while the cylinder is at
rest and then receive a gradually-accelerated
motion, whereby it is bmuwht up to the speed |
of the bed thus attaining .-111 the advantages 8o
of both the two- 1evolut10n and the stop-cyl-
inder press and that without sacrificing the
speed at which the press is run.

A further object of the invention is to pro-
duce a new and improved gear mechanism $g
which is adapted to give to a cylinder the
stopping and starting movements before re-
ferred to. 'T'his gear mechanism is appliea-
blenotonly to printing- machines,but to other
machines employing cylinders to which it is go
desirable to give such movements.

With these and other objects in view the.
invention consists in certain constructions
and in certain parts, improvements, and com-
binations, as will be hereinafter more fully g5
described and then particularly pointed out
1n the claims hereunto appended.

In the drawings annexed, Figure 1 is aside

‘elevation of a press embodying my improve-
| ments,

Fig. 2 1s a sectional elevation of the 100




IO

20

23

same, on a larger scale, taken from the polint
indicated by the line 2 2 of Fig. 1. Figs. 3,
4, 5, 6, and 7 are sectional elevations on the
line 3 3 of Fig. 2, respectively, for different
positions of the bed, the line of sight being
in the direction of the arrows in Fig. 2. Fig.
8 is a view of a detail on a still larger scale.
Fig. 9 is a section on the line 9 9 of Kig. 8;
and Fig. 10 is a top view of a portion of the
mechanism shown in Fig. 8, the line of sight
being in the direction of the arrow in Fig. 8.

In the drawings, A is the frame of the press;
B, the bed; C, the impression-cylinder; D,

the gear by which it is driven; H, the c¢ylin-

der-rack, and F the bed-rack. The bed 1s re-
ciprocated by a ¢rank mechanism of ordinary

description and a railroad gear or bed wheel .

H. Thecrank connections being of ordinary
well-known character do not need further de-
scription. The cylinder-gear D meshes with
the eylinder-rack E during part of the for-
ward stroke of the bed. During the back-
ward stroke it 18 raised out of mesh in the
usual manner by the cam-operated lever I,
which lifts slidesin the standards which car ry
the journal-boxes of the cylinder.

'Fixed upon an arm J, keyed to the main

~ shaft, is a toothed segment K, of which the

3.0

35

40

45

50

55

6o

pitch-line at its center corresponds with oris
near to the center of the main shaft. Adapt-
ed to mesh with this segment is a gear L,
keyed to a short shaft, journaled in an arm
M, pivoted upon theshaft of cylinder C,which

said short shaft has keyed upon its outer end
a gear-wheel L', connected in turn by inter-

mediate N with gear D’ on the cylinder-shaft.
The shaft of gear L is also connected by a
slotted link O with a pivot at the center of
carvature of the segment K. 'The two ends
of the segment K -are connected by a web hav-
ing a slot P, in which rides a guide-rolier R,
fixed to a projection from the arm M.

The operation is as follows: At this time

- the parts are in the position shown in Fig. 3,

the cylinder is being rotated from the rack
on the bed, and during this time the pinion
L is being idly driven from the gear D’ and
the intermediate N. Since, however, the bed
is driven by a crank movement, the speed of
the gears will vary somewhat. At the time,
however, when the parts reach the position
shown in Fig. 4 the movement of the pinion
L is precisely equal to the movement which
the segment K, which, as has been before
stated, 1s carried by the arm J, has, and the
pinion and segment run easily into mesh, be-
ing assisted in this operation by the engage-
ment of the roller T with the recess U in the
gear. At the moment when the pinion L and
segment K run into mesh or immediately

thereafter the cylinder is lifted and its gear

- D passes out of mesh with the rack K. The

cylinder- is now driven from the segment K
through the train of gears L', L, N, a,nd D'.
AS the segment rotates tothe rwht of the ob-

- server the link O draws the leveL M to the

left, and consequently causes the pinion L, | comes equal to the speed of the bed the two

~¢ylinder.
the position shown in HFig. 3 the cylinder 15

- 668,415

| which is of course being rotated by the seg-

ment, to move toward the center, around
which the segment rotates, at which point the
segment exercises no rotative effect on the
pinion L.
cises its greatest rotative ef’fect on the pinion

L when the pinion is at the end of the seg-

ment. As the pinion moves toward the cen-
ter of rotation of the segment this rotative et-
fect continues to grow less, and when the
pinion reaches that center its rotating move-
ment ceases. This decreasing rotating move-

ment of the pinion Lis transmitted to thein-

termediate N, which, it will be remembered,
is carried on the lever M. Harthermore, as

the lever M swings to the left the intermedi-

ate N is moving in a direction which 1is op-
posite to the direction of rotation of the gear

D', and consequently does not impart to the

said gear its full movement of rotation. In-
asmuch, therefore, as the pinion L, as it 1s
passing from the posmmn shown in FIU‘ 4 to
the position shown in Fig. 6, is ﬂ*radually ap-
proaching the center of Totation of the seg-
ment, the speed at which the segment mtates
the pinion will be constantly decreasing, and
inasmuech as at the same time the intermedi-
ate N is moving in a direction opposite to the
rotation of the cylinder, and therefore does
not exercise its full rotative effect thereon,

decreasing.
tion shown in Fig. 6, the pinion will be atthe

center of muanon of the segment, and conse-
quently will not be rotated by the segment
and the cylinder will be stationary. This

In other words, the segment exer-

]O

75

8o

85

go

the speed of the cylinder will be constantly
When the parts reach the posi--

100

condition of affairs continues substantially

while the parts are moving from the position
shown in Fig. 6 to that shown in Fig. 7, and
during this time the cylinder receives practi-
cally no movement from the train of gearing.
As, however, the parts pass from the posi-
tion shown in Fig. 7 to the pcsition shown 1n
Fig. 3 the pinion begins to be driven by the
segment, and since the pinion is passing from

the center of rotation of the segment toward

the circumference of rotation this movement
is a constantly-accelerated one. IFurther-
more, the movement of the lever M, by which

the intermediate N is earried, is now reversed
and the intermediate moves in the direction

105

I1O

115

of rotation of the eylinder, which also tends -

to increase the rotating movement of the cyl-
inder.
fore is accelerated not only by reason of the
fact that the pinion L is receiving a con-
stantly-accelerated movement, but also be-
cause the intermediate is reciving a swinging
movement in the direction of rotation of the
At the time when the parts reach

running at the same rate of speed as the
bed. Shortly before this, however, the rais-
ingand lowering mechanism operates to drop

‘the cylinder into its impression position, and

as thereafter the speed of the cylinder be-

The movement of the ¢ylinder there-

120

125

130
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~one driving mechanism to the other.
fore after the rack and gear go out of mesh

25

668,415

easily intermesh, the pinion L and the seg-
ment.at the same time running out of mesh.
While the segment is passing from the posi-
tion shown in Kig. 4 to that shown in Fig. 5
the cylinder isunder the control of the bed
and the printing is accomplished. _

As an illustration of the relative motions
of the bed and cylinder the cylinder-gear may
have forty-four teeth of one-inch piteh, mak-
Ing 1ts circumterence on the piten-line forty-
four inches. The c¢ylinder-rack may have
the same number of teeth, while the travel
of the bed is sixty inches. DBefore entering
the gear on its forward stroke the rack may
then travel sixinches. Afterleaving the gear
1t travels ten inches farther. Thisdifference
in distance traveled before and "after inter-
meshing with the gear D is determined by
the position of the bed-driving crank at the
points where the motion 1s transferred from

There-

on the forward stroke the bed travels ten
inches forward and ten inches backward be-
fore the last tooth of the rack again comes
directly under the ecylinder-gear, and this
twenty inches of motion t&kes pldce while
the speed of the bedisgraduallyslowing down
and starling up, giving ample time to raise
the cylinder out of gear. At the other end of
the stroke the bed travels backward sixinches
and forward six inc¢hes, (twelve inches of very
slow motion of the bed,) in which time the cyl-

Inder can be ﬂ'mdually brought down into po-

3.5

10

45

sition.
The rollers S and T at the angles of the seg-
ment are provided to smooth and facilitate

the passage of the gear L to and from the seg-

ment, a recess U being let into the gear for
engagement therewith. A roller V is placed
at the center of the segment for engagement
with this recess.

The gear L and the segment are prowded
with the shoulders u&,ua,lly employed 1n such
constructions for limiting the depth of en-
ogoement of the teeth.

Thegear mechanism shown herein may also
be used for transmitting motion to the im-

- pression-cylinder of a rotary cylinder-press,

50

35

6o

for drwm

driven, means fm giving said gear a

and1 eoutemplatesueh an appheabmn thereof.

What I claim is—

1. The combination with a reciprocating
bed and a multirevolution ¢ylinder, of means
whereby the cylinder is driven from the bed
during a part of a complete reciprocation, a
gear on the cylinder-shaft, a swinging gear
from which said gear on the ¢ylinder-shatt is
driven, and means independent of the bed
said gear at different-speeds, sub-
smntlally as desenbgd.

2. The combination wilth a reciprocating
bed and a multirevolution c¢ylinder, of means
whereby the cylinder is driven from the bed
during a part of a complete reciprocation, a
gear on the cylinder-shatt, a swinging gear
from which the gear on the eylinder-shatt is

bWH] g

F

ing movement around the eylinder-shaft as a
center and means for driving the swinging
oear ab different speeds, substantially as de-
scribed.

3. The combination with a reciprocating
bed and a multirevolution eylinder, of means
whereby the cylinder is driven from the bed
during a part of a complete reciprocation, a
oear on the eylinder-shaft, a swinging gear
from which said gearis driven, and a rotating
segment for driving said gear, sald segment
having its pitch-line at one point coineident
with its center of rotation, substantially as
described.

4. The combination with a reciprocating
bed and a multirevolution cylinder, of means
whereby the cylinder is driven from the bed
during a part of a complete reciprocation, a

‘gear on the eylinder-shaft, a second gear from

which said gear is driven, a rotating segment
having its pitch-line at one point coincident
with 1ts center of rotation, and means con-
trolled by the segment for imparting a swing-
ing movement to the second gear, substan-
tially as described.

5. The combination with a shaft, of a gear
suppor ted thereon, a second gear from whleh
the first gear is at times drlven means for
1mp&rtmg a variable movement to the second
gear, means for swinging the second gear
about the shaft as a center and means for
driving the shaft when it is not driven from
the second gear, substantially as described.

6. The ecombination with a shaft, of a gear
thereon, a second gear from which the gear
on the shaft is at times driven, a curved ro-
tating segment having its center of rotation
accentric to its center of curvature, means
for swinging the second gear about the shaft
as a center and means for driving the shaft
when 1t is not driven from the second gear,
substantially as described.

7. The combination with a shaft, of a gear
thereon, a swinging lever supported on the
shaft, a gear supported on the swinging lever
and operating at times to drive the gear on
the shaft, a curved rotating segment having
its center of rotation eccentric to its center
of curvature, and connections between the
seginent and the swinging lever whereby the
movement of the lever is controlled from the

- segment and means for driving the gear on

the shaft when 1t is not driven from the seg-
ment, substantially as deseribed.

8. The combination with a shaft, of a gear
thereon, a swinging lever sapported on the
shatt, a gear supported on the lever and op-
erating todrive the gearon the shaft, a curved
rotating segment having its center of rota-
tion located on its pitch-line, and connections
between the segmentand the swinging lever,
substantially as described.

9. In a printing-machine, the combination
with a reciprocating bed and a multirevolu-
tiou cylinder, of means whereby the ¢ylinder
I1s driven from the bed during a part of a com-
plete reciprocation, mechanism for driving

.
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~ the eylindér when 1t is not driven by the bed,

sald mechanism consisting of rotating gears
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with the segment during the remainder of the
revolutlon of the secrment and means for

and a rotating segment, and means whereby tran8mitting motion from the gear-wheel to 7o
sald gears and segment are caused to take | the mech&msm to be Operated, sub%antlally
§ the cylinder from the bed, bring it to a grad- | as shown and described.
ual stop, and then speed it up tothespeed of | - 16. As a means for transmitting variable
the bed, substantially as described. | motion a toothed segment caused to revolve
10. In aprinting-machine, the combination | about a point in its pitch-line as a center, a 75
with a reciprocating bed and a multirevolu- | driven gear-wheel held in gear with the seg-

to tion eylinder, of means whereby the cylinder | ment by a link pivoted at the center of curva-
is driven from the bed during a part of a com- | ture of the segment, a swinging arm upon
plete reciprocation, a rotating segment, and [ whichsaid gear-wheel is mounted and gearing
means whereby said segment is caused to | also mounted on said swinging arm for con- so

~ drive the c¢ylinder when it is not driven by | veying motion therefrom to the driven mech-

15 the bed, said means and the segment operat- | anism, substantially as shown and described.
ing to bring the cylinder to a gradual stop 17. The combination with a reciprocating
and then speed 1t up again to “the speed of | bed carrying a rack, of a cylinder having
the bed, substantially as desceribed. means by which it is driven from the rack, a 8;5

11. As a means for transmitting variable | gear on thecylinder-shaft, a lever supported

20 movement, the combination with a driving- | on the eylinder-shaft, a gear supported on the

- shaft, of a rotating toothed segment fixed | lever, a curved rotating segment having its
thereto with its pitch-line coincident with the | center of rotation ececentric toits center of cur-
center of the shaft, a driven gear-wheel mesh- | vatare, and connections between the lever go

40

ing with the segment, and means for moving
the gear-wheel toward and away from the cen-
ter of rotation of the sewment substantially
as descrlbed

gear mounted on saild lever from which the
ﬁlst gearisdriven, a curved rotating segment

and the segment, substantially as described.
18. The combination with a reciprocating
bed carrying a rack, of a cylinder having

| means by which it is driven from the rack, a

lever, a curved rotating segment having its
centerof rotation eccentric toits center of cur-

2. Thecombination with a curved rotating | gear on the cylinder-shaft, a lever supported 95
| segment having its center of rotation eccen- | on the cylinder-shaft, a gear supported on the
30 tric to its center of curvature, of a gear-wheel | lever, a curved rotating segment having its
driven from the segment, means for moving | center of rotation eccentric toits center of cur-
the gear-wheel toward and away from the | vature, and a slotted link between the lever

- center of rotation of the segment and means | and the segment, substantially as deseribed. 10
for driving the gear-wheel when it is not 19. The combination with a reciprocating
35 driven from the sewment substantially as de- | bed carrying a rack, of a cylinder having
. sceribed. means by which it is driven from the rack, a
13. The com bl]l&th]l with a shaft, of a gear | gear on the cylinder-shaft, a lever supported

thereon, a lever supported on S&ld shaft, a | on the cylinder-shaft, a gear supported on the 1o

| vatureand means forswinging theleverabout
| the shaft as a center, substantially as de-
j scribed. 1T

havmg its center of rotation eecentue to its
center of curvature, and a slotted link con-
necting the sewmem and the lever, substan-

55
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tially as descmbed
14. As a means for transmitting variable

motion, the combination of a pivoted toothed

segment, a gear-wheel adapted to intermesh
therewith and mounted so as to be capable of
movement to and from the center of rotation

~of the segment, means for holding the gear-
- wheel 1n mesh with the segment.during a por-
tion of the rotation thereof, and means for
transmitting motion from the driven gear to

the mechanism to be operated, substantially
as shown and described.

15. As a means for transmitting variable

and intermittent motion, the combination of

a pivoted segment- sh&ped frame having its
curved face provided with gear-teeth, means
forrotating thesegment, a gear-wheel,mount-
ed so as to be capable of motion toward and
from the center of rotation of the segment,
means for holding the gear-wheel into mesh

‘with the segment during the portion of its

revolution corresponding to its toothed face,
means tfor holding the gear-wheelin position

‘but disconnected from driving engagement

20. The eombmatlou with a reciprocating
bed earrying a rack, of a cylinder having
means by which 1t 1s dnven from the rack, a
gear on the cylinder-shaft, a lever supported
on the cylinder-shaft, a gear supported on
the lever, a curved rotating segment having

its center of rotation eccentric to its center

of ecurvature, connections between the lever
and the segment, and raising and lowering
devices for the eylmdel subsbantlally as de—
scribed.

21. The combination with a reciprocating
bed carrying a rack, of a cylinder having
means by which it is driven from the rack, a
gear on the cylinder-shaft, a lever supported
on the cylinder-shaft, a gear supported on
the lever, a curved rotating segment having
1ts center of rotation eccentric to its center

of curvature, a slotted link between the lever
and the segment, and raising and lowering
devices for the cylmder substantla,lly as de-
seribed.

92. The combination with a reciprocating
| bed carrying a rack, of a cylinder having

I
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~ means by which it is driven from the rack, a

tr

gear on the cylinder-shaft, a lever supported
on the ¢ylinder-shaft, a gear supported on the
lever, a curved rotating segment having its
center of rotation eccentric to its center of
carvature, meansforswingingtheleverabont
the shaft as a center, and raising and lower-

ing devices for the eylinder, substantially as

I

described. |

28. The combination with a reciprocating
bed, of a multirevolution ecylinder, means
whereby the c¢ylinder is driven by the bed
during part of one reciprocation, a set of ro-
tating regular gears for driving the cylinder
when it is not driven by the bed and oper-

~ating to bring the cylinder to a stop and then

starting it again to bring it up to the speed
of the bed, substantially as described.

-

5

24. The combination with the impression- '

cylinder, reciprocating bed and gearing for
driving the bed and for connecting the bed
and the impression-cylinder, of a gear be-
tween the crank-shaft gear and the impres-
sion-¢ylinder gear, a stud for such gear and
means for moving the stud and gear later-
ally for giving to the impression-cylinder and
its gear the same surface speed as the bed at
the time the gears engage each other and
separate, substantially as set forth.

In testimony whereof I have hereunto set

my hand in the presence of two subscribing

witnesses.
OTTO L. RAABE.
Witnesses:
GEO0. H. BoTTS,
A. L. KENT.
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