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Lester V. Dearing, Mﬂmnkee, Wls. assixnor to
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“.corporation of Wisconsin

‘A‘pplic‘a.tlon Anrust 16; 1938, Serial No, 225,129

14 Claims,

-~ This invention relates to prlnting presses and
‘more’, particularly to cylinder présses having a
rotatmg impression -cylinder ‘for carrying the
paper and a.reciprocating bed or platen which

" carries. type matter or plates under the cylinder
for printing on the paper. =

The present 1nvention is: particularly a,da.pted .

for use with any type of reciprocating bed press.
‘However, it is especially adaptable in connection
.10 With. so-called ' two-revolution cylinder presses
- 'which are often used for multi-color printing and
in which ‘the registration in successive printing
operations must be very accurate.. Furthermore,
it is desirable to operate these presses at very
15 high “speed for. quantlty ‘production - ‘and - still
" maintain the necessary accuracy in registration,
particularly for multiple printing operations. -In
presses of ‘this type it.is, of course, necessary to
provide a comparatively heavy, rigid bed which
20 must be reciprocated .over a .comparatively long
.cycle of .movement, and it is desirable to main-
tain a constant high speed over that portion of
the. cycle during which the printing operation
takes place and during the return of the table
25 after the printing stroke. The bed is heavy in
order to provide the necessary rigidity and main-
tain the required printing contact, and therefore
the reversal of ‘bed motion at each end of the
stroke presents a serious problem, as it is desir-
80 able to accomplish the reversal as smoothly and
quietly. as possible and with a minimum amount
of -lost. motion in the transmission at the revers-
ing ‘ends of the stroke;
The tracks and guides for the bed must neces-
35 sarily be very accurate in order to prevent any
lateral motion and: to maintain accurate regis-
tration ‘and -uniform pressure -in- printing, and
any excessive jar.or blow or lost. motion in con-
'trolling: the ‘table at: the reversing ends of the

' /40 eycle ‘tends . to reduce ‘the efficlency of the press

and’ cause weéar and inaccuracy and. shorten the
efféctive life of the machine :as a whole,

It has been common practice :in the past to
‘provide dashpots at each end of the table with
co-operating pistons on the bed, whereby to db-

sorb the shock of- stOpplng the bed at: the end of

the stroke as the drive gears are released and
other gears are then engaged to perform the re-

80 verse stroke of the cycle. Also, certain gearing
devices have been used, such'as the so-called
Ns,pier bed motion; in which & rack is provided

on the bed and a’drive gear rotating constantly
iri'one direction operates first on one side of the
88 rack and then on the other, the gear being moved

(C1.101—282)

around the ends of the rack by means of a cam

‘co-operating with a roller on the gear.
Certain other devices have been used in which
‘two or. more racks have been provided and the
drive gear operates on first one and then another :
. rack in order to provide a reverse drive. Also,
& drive gear is sometimes shifted Iaterally to
engage. first one rack and then another. All of
these mechanisms have certain objections in that
" more.or less lost motion is always present in the
flexible connections and other parts of the trans-
mission, and particularly in the bodily movable
gears, and it has been impossible to reverse the
bed motion without considerable shock and jar,
with consequent wear on the gears, tracks, and
rollers, and other parts of the mechanism
The present invention provides a continuous
power drive throughout the entire cycle, includ-
ing the reversing portions thereof, and with fixed
gears so arranged that a positive drive.is. main-
~tained. at all times and an advantageous har-
monic movement is obtained during ‘deceleration
and acceleration when reversing from. the maxi-
mum constant speed in one direction to the maxi-
mum constant speed in-the opposite direction, -
~Itis an important object of.the present inven-
tion to provide a simplified construction in which
the rack on the bed is in constant mesh with the
‘driving gear.and is at all times positlvely dr'lven
from the power shaft. o
A further object is the. provismn of a press of
the class described in which the operating parts
will cause no sudden shocks or. jars or. clashing
of gears and all operating parts will:maintain
thelr accuracy over long periods of use::

o«

15

25

.-Another object is the provision of-a- rebipro- ’

cating bed press: having: momentum :absorbing
dash-pots of ‘a compensating type which: more
properly may be called air springs and in which

‘the air resistance may automatically be -adjusted.-

relative to the speed of the press and.in which
the air resistance may be relative to the decelera~-
“tion curve of the reversing transmission to there-
by assist in preventlng »back la.sh ln the trans-
misston gears. -

It is a further object to- provide a positively
‘driven constant speed  movement: of; the "bed.
through: intermediate portions of the cycle and
a positively driven harmonic movement through

“the reversing portions. Also the invention con~-

templates the use of momentum resistlng, ‘ehergy
storing means which may automatlcally be con-
trolled relstive to the speed of the press and will
‘operate during the reversing portions of the cycle
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to equalize the positive driving force over the
reversing portion of the cycle.

It is also an object to provide a bed mounting
which will provide a freedom of movement which
is particularly adaptable for use in connection
with the positive drive transmission and which
will maintain accurate longitutdinal alignment
and registration throughout the cycle. .

Purther objects will be apparent from the speci-
fication and the appended claims.

In the drawings: '

Fig. 1 is a top plan view of a cylinder press and
illustrates one embodiment of the invention,

Fig. 2 is a front end elevation of the embodi-
ment illustrated in Fig. 1.

Fig. 3is a fragmentary side view of the embodi-
ment illustrated in Figs. 1 and 2 and illustrates
that portion of the driving mechanism on the
left-hand side of the machine as shown in Fig. 2.

Fig. 4 is a side elevation of the opposite sxde of
the press from that shown in Fig. 3.

Fig. 5isa fragmentary sectional view through
the bed and supporting frame and taken on a

line substantially corresponding to line 55 of
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Fig.2. . -
‘Fig. 6isa perspectlve view of a portion of the

l driving and reversing transmission and illustrates

the position of the gears and associated parts

when the bed is at the end of its constant speed

stroke In one direction and at the beginning of
its decelerating movement toward the pomt of re-
'versal.

Fig. 7 is a perspectlve ‘view similar to Fig.:6,
but llustrates the position of the gears and asso-
ciated parts when the bed is at the point of re-
versal 'and at the start of the accelerating move-
ment in the reverse direction.

" “Fig. 8 is a perspective view similar to Figs. 6
and 7, but illustrates the elements after reversal
and acceleration and at the point of starting the
constant speed stroke in the opposite direction

“ from that shown in Fig. 6.

Fig. 9 is'a similar perspective view, but illus-
‘trates the position of the elements at the start

of the decelerating portion of the cycle at the op-.

posite end of the stroke from that shown in Figs.
6,7, and 8.

Fig. 10 is a fragmentary perspective view and
illustrates the position of the rack and segment
transmission at the reversing point of the move-
ment illustrated in Fig. 9. :

Fig. 11 is an enlarged side elevation of the cyl-
inder controlling mechgnism. .

Fig. 12 is a top view of a portion of the cylinder
controlling mechanism with: the eccentric con-

~necting rod shown in section on g line substan- -

tially corresponding to line 12—I(2 of Fig. 11.

Fig. 13 is-a longitudinal 'sectional view through
one of the dash-pots or so-called air springs.

Fig. 14 is a transverse ‘sectional view through
the air cylinder shown in Fig. 13 and is taken on
a line substantially corresponding to line {4-—{#&
thereof,

Fig, 15 is a diagrammatic view af the variable
drive mechanism and automatic’ control. for
simultaneously controlling the speed of the bed
and varying the characteristics of the air springs.

Fig. 16 is a fragmentary side elevation of the
bed guide rollers and associated track.

Fig. 17 is a transverse section through the guide

.rollers and taken on a line substantialiy conform-
ing to line {6—16 of Fig. 16.

Referring to the drawings in detail, the em-
bodiment illustrated comprises 2 heavy rectangu-
lar frame 21 which is preferably formed of heavy

2,140,986

side and end plates suitably secured together to
form an extremely rigid structure, the side plates
having upwardly extending bracket portions 22
with suitable bearings thereon for rotatably sup-
porting a transversely mounted cylinder 23 in
suitable printing position over the printing bed.
The frame 21 is provided with outer longitudinal
tracks 24 and inner longitudinal tracks 25, on

~which a bed or'platen 26 is mounted for recipro-

cation. Suitable so-called sliders 27 are provided

- between the bed and the tracks, and these sliders
. comprise ‘a plurality of spaced rollers 28 which

are secured together and held in spaced relation
by means of. side bars 29 (Fig. 1). The rollers
rest upon the tracks on the frame, and the bed 26
is provided with co-operating tracks 30 which
rest upon the rollers 28. The slider members
may be of the usual construction and provide
the. equivalent of a roller bearing for free longi-
tudinal movement of the bed 26.

Each of the sliders 27 is provided with an idler
pinion 31 mounted on one of the side bars (Figs.
2 and 5). Each pinion meshes with a fixed rack
32° mounted on the associated track member.
Each pinton also meshes with a rack 33 on the
table 26. - The rack and pinion arrangement be-
tween the frame and bed maintains the sliders.in
proper relative position thereto and assures a
free and easy ‘movement of the bed during its

_reciprocating cycle. -The rollers and tracks are,

of course, hardened to prevent wear and provide
the required accurate alignment.
The inner tracks 25 are provided with opposed

_ inwardly extending and angularly disposed track

surfaces 34 (Figs.'2 and 16) which are arranged
to be engaged by a complemental series of angu-
larly positioned guide rollers 35 which are mount-
ed on suitable downwardly extending brackets 386
on the under side of the bed 26. These brackets
are angularly disposed, as shown, and the rollers
co-operate with the rack surfaces 34 to maintain
the bed in accurate lateral alignment. -A plu-
rality of these: longitudinally spaced brackets 36

-are used on the bed and each bracket preferably

supports two of the rollers 35, as illustrated par-
ticularly in Figs. 16 and 17. This construction

. is particularly desirable in that it eliminates the

usual lateral ‘guide-ways for the bed 26-and not
only prevents lateral misalignment of the bed
but-also retains it snugly on the rollers 28 on the
sliders.” It has been found that this construction
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enables very high speed operation of the press

while at the same time maintaining raccurate
registration of the printing surface and the cyl-
inder.

Heretofore lateral and horizontal guideways
have been provided between the bed and frame
and, as & running clearance has been necessary

. in these guides, as well as constant Iubrication,

considerable inaccuracy has resulted in registra-
tion, particularly in multi-color work. In the
present - invention,. the combination: of a novel
means for maintaining bed alignment with a posi-
tive drive mechanism of the harmonic type pro-
vides perfect registratinn.

A suitable transmission is provided for driving

~the reciprocating bed whereby a positive driving
- connection is maintained throughout the entire

cycle, including reversal, and without lateral
shifting ‘'or other bodily movement of the gears.
This transmission comprises a transverse drive

shaft 37 mounted in suitable fixed bearings in the

frame and having a fly-wheel 38 secured thereto.
A transverse shaft 39 is also mounted in suitable
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fixed bearings and may be parallel with the shaft 75
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" nately driven in opposite
‘segment 'gears- 43 and. 44 ‘respectively. These
‘segment 'gears 43 and
"o gears 45:and 46, which latter are mounted for

g 2,140,986
'37,-and is-provided, preferably at the media.n line

of the bed, with a gear 40 in constant mesh with
a'rack 41 secured to the bottom of the bed 26,'as
shown particularly in'Pig.-2. : "

A comparatively widé-faced gear 42 is secured

to the end of the shaft 39 and this gear ls alter-

diréctions by means of
&4 are secured, respectively,

rotation in opposite directions on a stub shaft 47.

_ /'The gears 45 and 46 and the segments 43 and A4

s

20

40

are constantly driven in- opposite - directions by
the: main ‘drive shaft 37,:the gear 45 being. con-
stantly driven in one direction by means of a
pinion 48 on the main drive shaft meshing directly

‘therewith and the gear 48 being constantly driven

in the. opposite. direction at the same speed: by
means o6f ‘a pinion 49-on the drive ' shaft and
operating through an idler pinion 50 in mesh with
the gear 46, By this means,

the same speed and the
segments ‘alternately. mesh ‘with' the wide-faced
gear 42 for driving the bed throughout the inter-
mediate constant speed: portion-of the cycle in
each direction. The segments 43 and 44 are less
than ‘180 degree segments and are so- positioned
that they are substantially oppositely disposed

at each end of the bed stroke, Therefore, during -

the reversing portion of ‘the cycle at each end

“of 'the stroke these segments are out of mesh

with the wide-faced gear 42'and the out-of-mesh

“period is utilized for the bed-reversing operation.

‘In.order to maintain'a positive drive through-
oitt, the entire cycle, including reverse, a de-
celerating and accelérating mechanism is 'pro-

vided  for reversing the table’ while constantly.

maintaining a positive drive transmission” from
the main drive shaft 31 to the bed '26. ' This

" ‘mechanism proyvides a harmonic motion and com-

(v}

. point. . In other words,

SG3

.. of the segment 60

“frame or yoke

‘of the bed-driving shaft
“may - be equivalent to:the

"stroke of the bed in‘the

prises a gear 51 (Figs: 4 ‘and’ 6) secured to the
opposite end of the main drive shaft 37 and in

mesh with a gear 52 mounted-on o stub shaft 53.

extending from the frame {;-The gear 52 is
provided with a crank pin ‘54 ‘having & suitable
bearing block 55 thereon, which block is slidably
positioned in a vertical slot 56 in"a slidable rack
51, which is; in turn, mounted on

suitable ‘ways 58. It will, therefore, be apparent

‘that, with each revolution of the gear 52, the rack -

frame 51 will be reciprocated..

The frame or yoke 87 is provided with a rear-
wardly extending rack 59 arranged to mesh with
a reversing segment gear 60 secured to the end of

' the transverse bed-driving ‘$haft 39. The trans-

mission gears are of such ratio that one revolution
'89.and gear 40 thereon
] acceleration to con-
stant speed; the intermediate ‘constant speed
same direction and the
deceleration in the same direction to the reversal
poin a complete reciprocating
cycle of the bed réquires two revolutions of ‘the
shaft 39 and gear 40, ‘The driving segments 43
and 44 are each equivalent to slightly more than
the exact mathematical length of the constant
speed ‘stroke of the bed, while the meshing time
) with the rack 89 is ‘equivalent
to -slightly more than: the exact mathematical
léngth of thie decelerating, reversing, and acceler-
ating movement of the table at each end of the
strokeé. The meshing engagement.of one of the

‘driving seginents 43 or 44 always overlaps, and is
overlapped by, the meshing engagement of ‘the

e | i L .

_‘the reversing segment

:{s also moving in the

the gears 45 and 46.
‘and the segments thereon are constantly rotated
‘in’ opposite directions at

“mesh with

position ready to reverse,

_at one end of the bed

- reversing point will be

3

reversing. segment
of the intermediate constant:speed. portion: of the
stroke of the bed in’either direction.- -As:soon,
however, as the reversing segment 60is operatively

in mesh with the rack 59, the constant speed driv- -

of mesh; in other words,
60 meshes in the rack 89
slightly before the disengagement of -one of the

ing segment moves out

.main. driving segments and moves out of mesh
slightly ‘after meshing. of the -other:driving seg--
‘ment. ¢ o oo C e o

- Fig. 6 illustrates the, ‘p_osltlony of the gears and
rack when the table.drive shaft is running:in. the
direction -of :the arrow’

in one direction.’ At this moment the crank pin §4
direction of the iarrow‘and,
due to its position at the bottom of its stroke, and
due to the ratio of gears used, the rack is travel-
ling in- the direction of ‘the arrow.at the same
speed as the pitch line of the driving: segment
gear 43. It will, therefore, be apparent that at
this point of the crank-pin stroke the rack 59-and
reversing segment -60 may ‘be in ‘positive mesh

‘pefore the driving segment 43 is. ‘completely: out:

of mesh with'the wide-faced gear 42,

The overlapping engagement of the gear teeth
. of the driving segments and gear and the revers-

ing segment and rack is possible because the crank
pin' 54 moves laterally for a material distance at
the top and bottom of its stroke at the same speed
as the piteh liné of all'of the segments. :The con-
tinued 90 degree movement of the crank pin 54
in the direction of the arrow will first decelerate
the rack and the bed operated thereby to a-comi-
plete stop ‘and the succeeding '90 degree:move-
‘ment of the crank pin to the top of the slot. 56
will  réverse the direction of ‘movement of the
shaft 38 and, in this latter position of the crank

‘pin, the shaft 38 will be rotating at the required.

constant speed and-the driving segment 4. will
ith the gear 42 at the intermediate con-
stant speed rate and before the reversing segment
{5 out of mesh with the rack 56. ' '

" In Fig. 7 the driving segments are completely,

out of mesh and the reversing rack 59 is'at the
extreme end of its stroke and the bed is in stop

" In Fig. 8 the bed has been reversed, the revers-
ing rack 59 is travelling at its highest speed, which
corresponds to the constant speed of the bed; and
one of the driving se_‘gments is in mesh for con-

" tinuing the constant speed movement of the bed.

“TThe gear ratio for the reversing mechanism

may be designed to correspond toa predetermined .

length of stroke. of ‘the'bed',,but, in any event,
at the start of the reversing portion of the cycle
stroke. the reversing seg-
ment 60 and rack 59 will be'in the position shown
in Fig. 6.and at the end of the bed stroke at the
] in the position shown in
PFig. 7, in which the segment 60 is at the exact
point. of reversal ‘and ready to start a complete
revolution in the opposite direction. - i

Pig. 8 illustrates the position of the parts after.

acceleration to maximum constant speed in the
opposite direction from that shown in Fig. 6.

~In Fig, 9 the segment 60 has made 2 ‘complete
revolution from the position shown in Fig: 8 and
has just engaged the rack 59 for another decel-
erating, reversing, and accelerating movement:.at

the opposite end of the bed stroke.

60 and rack 58 at each end

10

‘ and the bed has reached
the end of the constant speed portion of the stroke

20

25

30

35

40

45

50

58

80

856

70

Fig. 10 illustrates the position of the parts at

the reversing point at the said opposite end. of

“the bed stroke. It should be noted that, at one

75
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\énd of the bed stroke, the segment 60 meshes with
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the teeth at one end of the rack 59, while at the
opposite end of the bed stroke the segment meshes
with the opposite end of the rack, and in both
cases ‘the segment starts to mesh at the center
of the rack at the maximum speed and the re-
versal points are at opposite ends of the rack.
In order to accomplish this alternate meshing at
opposite ‘ends of the rack, the gear 52 driving
the rack may. make at least one revolution while
the segment 68 is out of mesh. The movement
of the crank pin and rack may thereby be syn-
chronized with the movement of the bed and
provide advantageous: deceleration-and accelers-

“The mechanism just described provides a con-
stant, positive .drive transmission between “the
main drive shaft and the bed at all times. There
is ‘no shifting of gears and the meshing of all
of the' segments takes place at the maximum
pitch line speed and maximum bed speed. There-
fore, there i{s no clashing of gears at any time
and the table is smoothly and easily decelerated,
reversed, and accelerated without shock, and with
the drive at all times comparable to a direct
positive gear connection. S :
- - As previously stated, the bed is comparatively
heavy and may be operated at high Sspeed. It
1s, therefore, desirable to provide a novel type of
compensating dash-pots or so-called air springs
comprising . energy. storing devices to assist in
reducing the momentum of the table and to elim-
Inate the possibility of excessive shock and stress
in: the mechanism and to equalize the positive
power application during deceleration and accel-
eration. In .order to accomplish this, suitable
open end air cylinders 61 are provided at each
end of the frame and. each cylinder is mounted
on: a suitable bracket on the frame and arranged
to receive a piston 62, which latter is mounted on
& piston rod: 63 rigidly secured to the bed 26
These pistons and cylinders are so positioned that
the pistons may enter the cylinders substantially
at the ¢nd of each constant speed portion of a
cycle and .compress. the air in the cylinders and
are so proportioned that the momentum of the
table is overcome sufficiently to enable positive
drive deceleration and a smooth reversal and ac-
celeratlon- by the combined action of the air
springs and the transmission without undesirable
jars or strains. .. . . ‘

Each cylinder 61 is provided with a floating
piston 6fa which may be provided with a short
piston rod €1b and on which is mounted a guide
member 6lc in the form of a perforated disc
arranged to maintain the floating piston in align-
ment. . The cylinders contain oil or other liquid,
preferably of a type not materially affected by
temperature changes, and each of the cylinders
1s connected to & master oil cylinder 64 (Fig. 15)
by means of a suitable conduit 65. The master
cylinder 84 is provided with a piston 66, and
means is provided whereby this piston may auto-
matically be positioned relative to a correspond-
ing bed speed. In other words, varying the
position of the piston 66 in the mastér cylinder
§4 will position the auxiliary piston 6/ to vary
the amount. of fluid in the cylinders, so that the
characteristics of the air springs will be rela-
tive to the momentum of the bed of the press
and also may be relative to the decelerating rate
of the reversing transmission to prevent back
lash, .

The main drive shaft 37 of the press may be

driven from any suitable power source through

2,140,986

a variable speed transmisston. In the present
embodiment, a variable speed  transmission §7
(Fig. 15) .is driven by means of a motor 68,
and this transmission drives the main drive shaft
31 by means of suitable gears 69 and a driven
gear 10 on the shaft 31, - The variable speed trans-
mission 67 may be of any suitable type, pref-
erably of the type having belt-driven cones which
are adjustable by means of a hand wheel T{ on &
suitable shaft 12. which controls the disposition
of the cones within the variable speed mecha-
nism. By rotation of .the hand wheel; the cones
may be adjusted to vary the speed as desired.

A transmission is provided between the hand

wheel shaft 12 and -the piston 86 of the master
cylinder 64, whereby any variation of the variable
speed transmission .will provide a relative varia-
tlon of the piston 66 in the cylinder 64, whereby
a predetermined amount of fluid is injected into
or withdrawn from the cylinders to thereby de-
termine  the positions. of the floating pistons
therein. ) :
. In the present embodiment the automatic con-
trol comprises a threaded shaft.13 on the piston
66 and this shaft is provided with a pinion T4
in mesh with a gear 15.0on a shaft 716, The shaft
16 is connected to the shaft 12 of the variable
speed transmission control by means of a chain
11.and suitable sprockets. By this construction,
whenever the variable speed transmission is ad-
justed by means of hand wheel 11, the dash-pots
or alr springs will automatically be adjusted,
whereby the resistance of the dash-pots is always
proportional to the momentum of the printing
bed. ;

As previously stated, the present invention is
more . particularly concerned with a so-called
two-revolution press—that is, wherein the cylin-
der 23 makes two revolutions for each cycle of
bed operation. However, it will be apparent that

"the cylinder may be operated in any suitable re-

lationship which is consistent with the function-
ing of the reciprocating bed. Also, one or more
cylinders may be used with duplicate mechanisms
properly timed to drive them and raise and lower
them in proper synchronism with the movement
of the bed. .

In the present embodiment, the cylinder 23
performs one revolution while the bed is moving
In one direction and a second revolution while
the bed is returning to its original position, in
which position a paper sheet may be fed to the
cylinder by any suitable feeding mechanism. As
shown in Figs. 1 to 5, inclusive, a vertical shaft
18 may be supported in suitable bearings adja-
cent. the paper-feeding end of the machine, and
this may provide the drive shaft for any suit-
able type of paper-feeding mechanism. The shaft
may be driven from a horizontal shaft 19 mount-
ed in suitable bearings on the frame of the ma-
chine and connected in driving relation to the
drive shaft 78 by means of suitable spiral gears
80. The shaft 19 may be driven from any suitable
bower source, preferably from one of the table-
driving shafts, through any suitable transmission,
whereby the feeding mechanism.is synchronized
with the bed and cylinder movement. The par-
ticular mechanism for accomplishing this result
is not shown, as it is well known in the art.

The paper-feeding mechanism is, of course,
also synchronized with the cylinder 23, which
Iatter is provided with a gear 81 (Fig. 4) secured
to the projecting end 82 of the shaft on which
the cylinder is mounted. The gear 81 and cylin-
der secured thereto is constantly driven from the
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“main: drive shaft 37 by means of the gear §{ on

. the drive shaft and an intermediate gear 83, which :
: ,,wlatter is In mesh with -the cylinder.gear 81, these

gears, of course, being of a.proper: ratio to pro-
duce the desired speed of the cylinder relative to

.the printing bed. ~As previously stated, the cyl-

" inder 23.is raised after.every printing stroke of

i without further contact with the: cylinder.:
raising of ‘the cylinder is accomplished ‘by means

10.
75 of-movable eccentric bearingswhich. are so ar-.

the ‘bed, so.that: the bed may complete its cycle

: .”ra,nged that the transmission gears to.the:cylin-
.der. are. always in mesh substantially at the

15

pitch:line and in:any raised.or lowered position
of  the. cylinder.

The mechanism: for: accomplishing this result

1s illustrated in detail in Figs. 11.and-12...The

' ‘shaft 82 of the cylinder is mounted:in eccentric .

bearings 84 which are oscillatably: supported in

‘20

.the upwardly extending portions 22 of the frame.
~These hearings 84 are provided. with rearwardly

,qextending arms 85, -each ‘arm  being-connected

30

by meansof a link 86 to a corresponding eccentric .
‘ ~81.mounted on a transverse shaft 88, which latter
L 28

'+ 'The shaft 87 is provided with a pinion 89 secured
.- thereto and in mesh with an oscillatable segment .

90, pivoted :on the-frame at 9.
'..-90 is moved to:the left: from its ‘position shown
‘in Fig. 11, the eccentrics will be rotated to raise
the cylinder 23 and:a return movement of ‘the .

is.supported in suitable bearings:in the frame 2.

segment to the posn;ion shown will lower the cyl-

_inder to its printing. position.  The segment. 90

. link. 8%, which latter is, in turn, pivoted to .the. .

is- prov1ded with an. outwardly extending pin or

“roller :92. which. is normally  engaged. by a-hook

or -latch. 93, - This. latch-is pivoted at 84.to a

" frame at 96. Therefore, if this latch 83 is oscil-
lated, it will.rotate the shaft 88.and through the
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‘eccentric transmission will raise -and lower: the .
.. cylinder 28, as indicated by dotted lines in Fig, 11, .
and this will be accomplished w1thout materially .

§ ai’fectmg the, pitch line relationship of the driv-
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. Ing gears,

In order to oscillate the latch 93 the link 1]

i is.provided with a roller 97. operating in a cam .
slot. 98 in.a gear. 99.- This combined .gear-and

‘cam s driven from the main drive shaft 31 by
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means of a transmission: comprising ‘a pinion 100 .
(Fig. 4) onthe drive shaft 31 and the intermediate -
. gears 101 and I02 rotata.bly mounted on a.stub’

. 'shaft 103.  The various: mechanisms are ‘so: syn-
‘ ;chrcmzed that the cylinder-is in raised position

65
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- latch. 103,
85

when the paper is fed to.the machine, and, if for
any reason a sheet of paper isnot fed to the ma-

chine at.the .proper time; a suitable machanism
is prov1ded so that the latch-93 will be released

“from:the pin 94 and the cylinder will not be low-

ered during at least one cycle of the printing bed.
“The mechanism for releasing the latch 93 com-

prises an oscillatable shaft 104 .(Fig. 11) having"
‘an-arm 105 secured thereto and provided with a

laterally. extending ‘pin- {06 positioned under the
The oscillatable -shaft 104 and the
tripping: arm thereon are normally retained-in
the position shown in Fig.-11 as long as the paper

‘ _+is consecutively fed to the printing press in' the

proper:timed relation. .The shaft and trip arm

‘ 104 -thereon .may -be controlled from the paper-
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feeding mechanism' by .any suitableé -tripping de-

~.vice, not shown, the mechanism of which is well
‘known, and it is believed unnecessary to describe .

it in detail. *In order that.the latch 103 may only

be raised when the ‘cylinder is in the raised po-
51tion, the pin 92 on the latch is provided with a

This =

. If the segment -
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flat side 107 and the co-operating slot 108 in

the latch’ 103 is of such: dimension that the latch

may only be: raised and- released from . the pin
when -the pin is in the dotted-line position . (Fig.

.11y, in which position the cylinder 23 is in raised
; p051tion

- The usual paper-feed trippmg mechamsm is 50
constructed that the latch 103 will remain in low-
ered position as long as paper is fed consecutive-
ly in proper timed relation to the press, and when-

-ever paper- is. not. properly fed thereto the latch.

automatically .will ‘raise:and. will: remain- in the
raised -position - until a sheet of: paper is ‘again
properly fed to the machine. -

Modlﬁcations may be made: without departing
from the spirit. of the invention. - It is:.desired,
therefore, that the .invention be limited only by

the prior art and the- scope - of the appended
. claims.

Havlng thus. described this invention wha.t is
cla,imed and desil ed to be secured by Letters Pat-
ent is:

1.In a printing press having a. reciprocatmg
bed with constant speed throughout an inter-
mediate portion of .the cycle.in each direction,

the combination with a. pair of gear-segments,

positively driven in opposite directions and a pos-

“itive gear connection between one: of ‘said ‘seg-

ments and said .bed during each intermediate
movement of said bed comprising a single rack
carried by the bed and a.pinion constantly. in
mesh therewith, of a reciprocating rack and gear-

decelerating, reversing, ‘and acceieratmg move-

ments, sald segments being related to. prov1dev

alternate positive drives throughout the. entire

: cycle.

2. In a printing press having a recmrocating
bed with constant speed throughout an mter-
mediate portion of the cycle in each direction, &
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. segment transmission to .said pinion for: drivmg B
‘'said pinion and consequently theé.bed through the
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drive shaft, two gear-segments positively driven -

“in opposite directions by said shaft, a positive
T gear connection successwely between said  seg-
‘ments and said bed during alternate intermediate
movements of said bed comprising a srngle rack’

carried by the bed and 8 pitiion constantly in
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mésh with said rack, a rack and gear-segment -

transmission to said ‘pinion for the ‘decelerating,

“ reversing; and accelerating movements of _the

bed, and a positive drive transmission between

- said drive shaft and said rack; the meshmg en-

gagement of said segments bemg related to pro-
vide a positive drive from said dnve shaft to the

“bed throughout the entire cycle,

3. In a printing press havmg a reciprocating
bed, & power shafi, an oscillatable shaft, a con-
stantly meshed rack snd pinion connection be-
tween said oscillatable shaft and-the bed, a gear

secured. to said oscillatable shaft. a ‘pair of con-
centric segments positively driven in opposite di-.
‘rections from the power:shaft and arranged to
" alternately mesh with said gear to positively drive

the bed through a-constant speed: mtermediate
portion of its ‘cycle of motion-in each direction, a

the oscillatable shaft for positively driving' the
bed: through the reversing portions of-the-cycle;
a reciprocating rack positively driven from the
power shaft and arranged to intermittently mesh

"with sald reversing gear-segment: in such timed:

relation to the operation of the oppositely turn-
ing pair of segments asto positively. drive the bed
through the reversing portions of the cycle, the

: meshing of said reversmg gear-segment a.nd its
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reversing gear-segment operatively connected to:
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" rack occurring between the periods of meshing
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20

of the concentric segments with the gear on. the
oscillatable  shaft and having an overlapping
timed relationship with the operation of said
concentric segments so that at least one segment
is ‘always 'in positive mesh : to drive the bed
through the entire cycle. o

4. In 3 printing press having a reciprocating
bed, a power shaft, an oscillatable bed-driving
shaft, a rack carried by the bed, a pinion fixed on
the oscillatable bed-driving shaft and in mesh
with said rack throughout all motion of the bed
and whereby all motion of the bed is imparted
thereto by the pinion on the bed-driving shaft
meshing with said rack, a transmission between
sald power shaft and said oscillatable shaft com-

brising a gear secured to said oscillatable shaft, N

a pair of concentric gear-segments arranged to
alternately mesh with said oscillatable shaft gear,
8 constant mesh gear transmission for driving

. said segments in opposite directions at the same
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_throughout the entire reciprocating cycle of the-

40

speed for positively driving said bed through the

intermediate portion of the cyele in each direc-
“tion, a reversing gear-segment secured to said

oscillatable shaft, a reciprocating rack for inter-
mittent engagement with said reversing segment,
and 'a varying speed transmission from “said
power shaft for reciprocating said rack in timed
relationship to the movement of sald reversing
segment whereby the meshing of said rack and
segment is initiated at the highest speed of said
oscillating shaft at an intermediate point on said

‘rack when the segment is moving in either direc-

tion, said concentric segments and sald reversing
segment overlapping in driving mesh whereby at
least one segment is always in driving mesh

bed. .

5. In a printing press having a reciprocating
bed with constant speed throughdut an inter-
mediate portion of the bed motion in each direc-

" .tion, the combination of, a single rack carried
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by the bed, a single pinion meshing with the rack

at all times and throughout all portions of the

bed motion, a power driven constant speed drive
transmission to said pinion including a pair of

oppositely turning gear-segments positively driv- -

ingly connected with said pinion throughout the
intermediate portion ‘of the bed motion, and a
variable speed power driven drive transmission
positively drivingly connected with said pinion
during the end portions of the bed motion.

6. In a printing press having a reciprocating
bed, an oscillatable shaft tiransverse to the linear
motion of the bed, a single driving connection be-

" tween said shaft and the bed operative continu-

ously throughout the entire cycle of bed motion,
a constant speed drive transmission to the oscil-
latable shaft for moving the bed - at constant
speed through the intermediate. portion of its
motion comprising a pair of gear-segments con-
tinuously driven in opposite directions and alter-
nately positively acting on said oscillatable shaft
at spaced intervals, a harmonic motion positive
drive transmission acting. on the oscillatable
shaft during the interim between the periods of
action of said pair of gear-segments to drive the
bed at the ends of its motion, and a single ‘power
source permanently connected with both of said
drive transmissions, said = drive - transmissions
overlapping in their actions on the oscillatable
shaft to provide an uninterrupted positive drive

- to said oscillatable shaft. :

7. In a printing press having a reciprocating
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bed, an oscillatable shaft transverse to the linear
motion of the bed, a single driving connection
between said shaft and the bed operative. contin-
uously througliout the entire cycle .of bed motion,
a constant speed drive transmission to the oscil~
latable shaft for moving the bed at constant
speed through the “intermediate portion of. its
motion comprising ‘a ‘pair of-gear-segments.con-
tinuously driven in opposite:directions and alter-
nately positively acting on said oscillatable shaft
at spaced -intervals, a reversing gear-segment
fixed to the oscillatable shaft, a harmonic motion
positive drive transmission acting directly on said
reversing gear segment during the interim be-
tween. the periods of action of said pair of gear-

-segments - to drive the bed at the ends of its

motion, and a single power:source permanently
connected. with both of said drive transmissions,
said drive transmissions overlapping in their ac-
tions on the oscillatable shaft to provide an un-

‘Interrupted positive drive ' to said oscillatable
shaft. ’ ‘

8. In a printing preéss having a reciprocating

" bed" with  constant speed: throughout ‘an inter-

mediate portion of the bed motion in each direc-
tion, the combination of, a single rack carried
by the bed, a pinion meshing with the rack'at all
times, a shaft to which the pinion is fixed, a gear
on. said shaft; a ‘pair of power driven ‘gear-
segments -operable continuously in opposite direc-
tions and alternately engageable at spaced inter-
vals with said gear to drive the bed through an
intermediate portion of its motion, ‘a reversing
gear segment fixed to said shaft, and a variable
speed power driven drive transmission positively
acting directly on said reversing gear-segment

during the interims between intervals at which
said pair of gear-segments are operative, to drive

the bed at the ends of its motion. ‘

9. In a printing press having a reciprocating
bed, resilient means for resisting the momentum
of said bed, and means for simultaneolisly vary-
ing the speed of said press and’the character-

.istics of said momentum resisting means.

10.-In a printing press having a reciprocating
bed, resilient means for resisting the momentum
of said bed, and a single ‘manually operable
means:for varying the velocity of said bed and
the resilience of said resisting means, - ‘

11. In a printing press having a reciprocating
bed, a variable speed mechanism for driving said
press, pneumatic springs for resisting the mo-
mentum of said bed, hydraulic means for varying
the pneumatic characteristics of said springs,
and a single manual control for varying said
speed mechanism- and said hydraulic means.

- 12, In a printing press having a reciprocating

bed and a variable speed control mechanism,
opposed air spring cylinders for opposite strokes
of 'said bed, pistons controlled by said bed' for
co-operation  with said cylinders to resist the
momentum of said bed, means for varying the

- effective air capacity of said eylinders, and means

for simultaneous relative adjustment of press
speed and cylinder volume.

- 13.-Ina cylinder printing press having a recip-
rocating bed, a power source, a transmission
from said power source to positively drive said
bed through a constant speed intermediate por-
tion of  its stroke in each -direction, 3 second

‘transmission ' for positively driving said bed

through the decelerating, reversing, and acceler-

‘ating portions of its stroke whereby a positive

drive is maintained throughout the entire cycle,

& variable speed mechanism for said transmis- 7
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the extreme. portions of the cycle, the positive

sions, enérgy  storing means effective to resist
momentum to thereby assist deceleration and to
assist-acceleration after reversal, and means to

‘automatically maintain the: effective character-

istics of sald last means relative to the driving
rate of sald second transmission.
14, In a printing press having a reciprocating

bed, a constant speed positive drive transmission

for said bed through intermediate portions of the
stroke in each direction, a harmonic motion posi-
tive drive transmission for said bed throughout

7

driving engagement of said ‘transmissions’ over-
lapping at the constant speed rate to.provide an
uninterrupted positive drive throughout the en-
tire cycle, and variable energy storing momen-
tum resisting means operative during- said ex-
treme portions of the cycle and tending to
equalize the applied energy of said harmonic
transmission during its positive driving engage-

ment.
LESTER V. DEARING.
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