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1

This invention relates to improvements in
means for reciprocating printing press beds, and
relates more particularly to the tvpe of flat bed
and cylinder machine in which the normal drive
of the reciprocating hed is transferred to and
from mechanism which effects the slowing dowi,
stopping, reversing and acceleration of the bed
at opposite ends of the travel of the latter.

In a known machine of this kind, the normal
drive of the bed at uniform speed is effected by
a driven gear whee]l rotating uniformly in one
direction, the gear wheel baing moved laterally
to engage albternately two transversely offsel
racks attached to the bed at respectively differ-
ent levels, The mechanism for controlling the
bed during the reversal thereof comprises a erank
on a driving shaft which engages with the gear
in such manner as to admit of the latter being
laterally moved independently of the crank. The
crank carries a bed motion roller which engages
vertical gates fixed at each end of the bed for
eflecting reversal of the bed during a half revolu-
tiocn of the driving shaft.

In another known machine, the hed is normally
driven by either of two oppositely-driven pinions
which are moved laterally to engage alternately
two racks attached to the bed. Reversal of the
bed is efizcted by a crank on the driving shaft
connected by means of two rods to two sliders

which are thus reciprocated on guides at each

eng of the machine. When the bed is approach-
ing elther end of its stroke g stud carried by s
- bracket depending from the bed engages with a
hook on one of the sliders and a cam-actuated
lavch also carried by the bracket engages the
hook to ensure the bed moving as if in one piece
with the particular hook with which it is engaged.

While these Rnown arrangements have been
generally satisfactory in operation, the demand
for printing machines running at higher speads
has shown that such arrangements have inherent
limitations to any considerable increase in speed.
For example, in the first-mentioned kind of ma-
chine, the force necessary to accelerate or retard
the bed is applied by contact between a roller of
comparatively large curvature and a plane sur-
farce so causing a high intensity of pressure. To
keep the stress reascnably low, the roller has to
he cof falrly large diameter, resulting in consider-
able energy of rotation which is absorbed by slip
between the roller and the plane surface and
causing wear of bhoth.

In the second kind of machine mentioned, re-
versal of the bed is effected in less than half a
revolution of the bped-driving gear, and if the
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machine is running at a high speed, such a short
reversal period necessitates the provision of &
Ter or recuperator mechanism. A further dis-
advantage in too brief a period of reversal is the
tendency of the inking rollers to slip or over-run
when the direction of rotation thereof is reversed,
thus causing defective inking.

it is an object of the present invention to pro-
vide improved means for reciprocating a printing
press bed wherein the before-mentioned disad-
vantages are overcome. To attain this object, the

- means for reciprocating a printing press bed
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- respective rack.

according to the invention comprise a driving
shaft having a gear wheel adapted to engage
alternately with upper and lower racks connected
to the printing press bed, a crank on the driving
shaft having a crank pin located near the periph-

ery of the gear wheel connected to sliding cross-

heads at either end of the machine, a coupling
rod connecting each cross-head to a slider block
al the opposite end of the machine and means
whereby the printing press bed may be con-
nected to either slider block for effecting rever-
sal of the printing press bed. |

The printing press bed is connected to a slider
block when both are moving at the same velocity
and the gear wheel is moved out of mesh with its
The ¢rank rotates through
more than 180 degrees until it again reaches the
position in which the slider block and printing
pPress bed are moving at maximum velocity in
the opposite direction, and at this juncture the
printing press bed is disengaged from the slider
block and the gear wheel is moved into mesh with
the other rack. A comparatively longer period
for reversal of the bed is thus attained and during
this period the bed is gradually slowed down,

stopped, reversed, and accelerated to the uniform
~driving speed. |

The upper and lower racks connected to the
printing press bed are secured to a rack frame
dependcing from the bed and a reversing stud is
provided on the rack frame for contacting with
an abutment formed on a slider block. After
engagement of the stud with the abutment, a
cam-actuated latch pivoted to the rack frame is
brought into engagement with the abutment to

‘assist in connecting the rack frame to the slider

block. The latch may be given an initial lifting
movements just betore the stud 1s disengaged from

the abutment.

A further feature of the invention resides in
the provision of means whereby the printing
press bed may be withdrawn beyond the normal
limit of its working stroke to provide more com-




2,538,022

3

plete access to the printing surface. To this
end, means may be provided whereby the print-
ing press bed may be disconnected from the re-
versing mechanism. Preferably the before-men-
tioned stud is slidably mounted in the rack frame
depending from the bed and is controlied by man-
uvally operated mechanism which is mounted in
the rack frame and locked in position during
normal operation cf the machine. The latch en-
ogeing with the abutment on each of the slider
blocks and the cam race controlling the latch
when the bed is at the end of the machine from
which it may bhe withdrawn, may bg so con-
structed that a slight movement of the ked be-
vond its normal stroke causes the latch fto be
lifted away from the abutment. A cover may
be provided at the bed-withdrawal end of the
machine, the opening of such cover providing
access to the manually cperated mechanism and
unlocking the same when it is in the bed-with-
drawal position.

A preferred constructional form of apparatus
according to the invention is illustrated in the
accompanying drawings in which:

Figure 1 is a side elevation of part of a print-
ing press with the improved bed-reciprocating
mechanism applied thereto;

Figure 1la is an enlarged view of the means
for withdrawing the reversing stud which is
mounted on a frame depending from the printing
press bed;

Figure 2 is an end elevation, partly in sec-
tion;

Figure 2a is an enlarged view of the reversing
stud;

Figure 3 is an enlarged view of the right-hand
slider block of Figure 1 as seen from the rear;

HFigure 4 is an end view;

Figure 5 is an enlarged cross section showing
the slider block, cross-head and guideways at
the right of Figure 1;

Figure 6 is an enlarged cross section showing
the slider block, cross-head and guideways at
the left of Figure 1;

Figures 7, 8. 9, 10, 11, 12 and 13 are diagram-
matic side elevations of certain parts of the
mechanism Iin the different positions respec-
tively assumed by them at seven different stages
of their cycle of operation:

Figure 14 is a side elevation of part of the
printing press as seen from the rear of Figure 1
and indicating in dotted lines the printing press
bed in the withdrawn position:

Figure 14a is a view of the arms for supportiing
the printing press bed in the withdrawn position:

FMegure 15 is a view of the bed-withdrawal end
of the printing press showing the end cover in
closed position;:

Pigure 16 is a side elevation of an altermative
form of safety device;

Figure 17 is a plan of the safety device shown
in Figure 16, and
- Pigure 18 is an enlarged sectional view of the
mechanism for withdrawing the printing press
bed.

Referring to Figures 1 and 2 of the drawings,
a printing press bed ! carrying a type forme 2
Is reciprocated during its printing and return
strokes relatively to an impression cylinder 2
by means of a driven gear wheel & whiech is
adaptied to engage alternately with two racks §, 8,
secured to a rack frame 1 depending ifrom the
bed {, the upper rack 5 being secured to a part
ia of the rack frame bolted to the underside of

|
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4
the bed § and the lower rack § being secured to
the depending part 7b of the rack frame.

The gear wheel 4 is constantly driven in a
clockwise direction (as viewed from Figure 1)
by a crank 8 secured to a transverse driving
shaft 9, the crank 8§ having at one end a Iinger
{0 which projects through a slot i in the gear
wheel 4. The gear wheeal 8 is moved azially at
the appropriate time alcng the driving shaft 8
by means of a rotating grooved cam (2 actuat-
ing an arm {3 in engagement with the zgrooved
hub 1§ of the gear wheel 4 so as {0 mesh with
either of the two racks 5, ©.

The crank 8, at a position near the perinhery
of the gear wheel 4, is provided with a pin i3
ol which is pivoted the meeting ends 0 1wo cON-
necting rods {6, 17, the rod 4% being pivotally
connected to a lefthand cross-head & (Figure 1)
and the rod (7 bheing pivotally connected to a
right-hand cross-head 15. Fach cross-head is
capable of sliding in a direction parallel with the
movement of the bed | in horizonial guideways
20 (see Pigures b and 6) secured oo the frame-
work of the machine, The left-hand ¢oss-head
{8 (Figures 1 and 6) is rigidly connected by
means of a cocupling rod 2! c a slider block 22
(FFigures 1 and 5) iocated at the righit-hand end
of the machine, angd the right-hand cross-head
i9 (Figures 1 and 5) is rigidly connecied by
means of a coupling rod 23 to a slider hlock 24
(Figures 1 and 6) at the left-hand end of the
machine. As will be seen from Figures 5 and 8
the slider blocks 22 and 24 slide in guldaways 25«
secured to the framework of the machine, and
all such guideways are located in the same hori-
zontal plane. The cross-head (8 is formed with
a, portion 2§ underlapping an overlapping nor-
tion 26 formed on the slider block 24, and the
cross-head 18 (Figure 5) is formed with a portion
21 overlapping a portion 28 formeqd on the slider
klock 22. The portions 28 and 28 are connectesd
together by means of the coupling rod 2§ and
the portions 286 and 27 are connected togafher
by means of the coupling rod 23, hoth coupling
rods being located in the same vervical plane.

The rack frame 7 depending from the bhoed |
is provided with a stud 29 (hereinafter termed a
reversing stud—see Figuies 1 and 2) which ex-
tenas transversely from the rack irame and is
located midway between the ends of the top and
bottom racks &, 6. When the reversing stud 28
and slider block 22 oy 24 are travelling at the
same speed, the reversing stud contacits either
with an abutment 30 (Figures 1 and 3) on the
slidzr block 22 or with an abutment &1 on the
slider block 24 and the gear wheel 4§ is moved out
of mesh with the rack 5 or §, sc that the control
of the bed | is transferrea to one of the crank-
operated slider blocks 22 or 24.

BEach abutment is in the form of a hook turned
inwardly towards the reversing stud 29 and con-
sists of a vertical member 32 (see Fisure 3) and
a, short horizontal member &3 hetween which
members the reversing stud 235 engages.

A latch 24 (see Figures 1 and 10) pivoted atv 25
to the rack frame 7 is arranged sg that after the
reversing stud has contacted with an abutment
the latch engages with the abultment o as to
prevent any inward displacement of the hed |,
The latch 34 is provided with an unstanding 21
26 (Figure 1) carrying a roiler 37 which encage

travel so as, at the reguired times, to move the
latch 34 into and out of engarcement with the
respective aputment 30 or 3{. A har &8 con-
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hected between the two cam races 38, 39, holds
the roller 37 and latch 54 in a raised or inopera-
tive position when the bed { is being driven by
the gear wheel 4. 'The cam races 38, 3%, are so
shaped that the latch 34 engages with an abut-
ment after the reversing stud 28 has contacted
therewith and, prior to the disengagement of the
stud 29 from an abutmont, the lateh 34 is given
an initial liftine movement. The outside edge
of each abutment is formed with an inclined sur-
face 41 (see Figures 3 and 4) whicnh facilitates
the engagerment and msungagemﬂnt of the latch
S&.

The operation of the above-described mrcha-
nism is as foliows: Assuming that the bed { is
just about to complete o normal stroke under the
contrcl of the gear wheel 4 and the rack 5, the
reversing stud 29 gradually approaches the
crank-controlled slider abutment 3% which 1S
moving at a velocity which gradually increases
until it is equal to that of the reversing stud.
AT this juncture the stud 28 contacts with the
abutment 32 (see Figure 1) and the gear wheel
8 is disengaged from tihe rack 5 by operation of
the cam (2, so that the bed { is now controlled
by the slider block 22. In the position shown in
migure 7, it will be seen that the roller 287 is still
on an inclined part of the cam race 3% and the
igtch 34 is not complefely in engagement with
the abutment 3. As the roller 37 enters the
horizontal nart of the cam race 38 the latch &4
is brought compl.tely into engagement with the
shutment 35 and s prevents any inward dis-
placement of the bed i which might occur as a
result of the decreased spesd atv which the bed
hegins to travel. Continued rotation of
crank § moves the slider block 22 (and conse-
quprﬂv the bed §) at a speed which gradually

ecreases until the erank 8 reaches the horizen-
tal position shown in Figure 8 and movement of
the block 22 is arrested. Further rotation cof the
crank 8 revers s the direcrtion of movement of
the siider hiock 22 and causes it 1o move inwardly
at o Speed which gradually increases until the
crank (having rotated througin more than 1380
degress from the position shown in Figure 7)
reaches the position shown in Figure 9 whersin
the slider block 22 is moving atv ifs maximumn
speed which is equal to the speed of travel of the
ked | when driven by the g.ar wheel &4, As will
be seen from Figure 9, the roller 7 has entered
the inclined nart of the cam race 3% and the
latch 34 is given an inivial lifting movement
away from the abutment 8. The gear wheel &
is now engaged with tha rack 6 by operaticn of
the cam i.:’; and the slider block 22, dus to con-
tinued rotation of the crank §, begms to move
at a decreasing speed so that 51'18 reversing stud

29 mmoves away from the abutment 35 and the

iatch &4 is raised to its maximum height. Tae
bed 1 is moved, through tpe opal’ wheel 4 and

reck 8, towards the left as s-en in Figure 10 and
th. roller a7 travels along the kar 48 so hoelding
the lateh 34 in its fuily raised position. As the
bed apvroaches the position shown In Figure 11
the roller 37 enters the cam race 38 and the latch
26 is initially lowered. When the bed reaches
tiie position shown in Figure i1, tae reversing
stud 29 contacts with the abu‘omept 3¢ on the
slider block 24 and the gear wheel 4 is disen-
caged from the rack §. The lateh 34 is finally
lowired into e*lfragement with the abutment 231
and the slider block 24 moves the bed [ at a spead
which gradually decreases until the bed reaches

the position shown in Figure 12 wherein move-
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6

ment is arrested. The bed now begins to move
in the reverse direction at a gradually increas-
ing speed until it reaches the position shown in
Figure 13 wherein the latch 34 is initially lifted
and control of the bed passes to the gear wheel
4 and rack 9.

In order to allow the bed { to be withdrawn
bevond the normal limit of its working stroke to
provide more complete access to the type forme
2. the reversing stud 29 is slidably mounted in a
bearing &la (see Figures lg and 2¢) on the rack
frame 7. The reversing stud 29 is provided with
a, slot 42 which is engaged by a cylindrical prro-
jection or peg 43 eccentrically dispossd upon a
member 44 rotatably mounted in a bearing 45
located longitudinally of the rack frame 7 and
forming part thereof, the axis of the bearing 4v
intersecting the axis of the stud 28 at right-
angles thereto. The member ££ is secured to &
shaft 46 which projects through g bearing 4% con-
centric with the bearing 84 and situaied at the
end of the rack frame 7 adjacent to cne end of
the bed {. The shaft 45 may be constrained from

endwise movement by means of a collar 48 se-

cured thereto and a hand_wheel 49 attached to
the end of the shaft 45,

A notch B8 (Figure 2) in the periphery of the
hand-wheel 49 engages a bar 5l secured to the
frame of the machine and extending longitudi-
nally of the machine for a distance correspond-
ing to the stroke of the bed with the exeception
of a small gap at the bed-withdrawal end of the
machine. The gap is normally closed by a short
extension 52 (Figure 14) of the bar §! sscured to
a cover 53 hinged at 54 1o the bed-withdrawal
end of the framework of the machine so that
when the cover is closed, the hand-wheel 49 is
completely constrained from movements relatively
to the rack frame T. Thus, the hand-wheel can
be rotated only when the cover is open and the
bed is av the withdrawal end of itg stroke, i. . at
the position shown in Figure 8.

With the reversing stud 28 in ifs outer or active
Position &8 seen in Figure 2¢, the rogition of the
slot 42 formed therein is such that the peg 43 is
bearing on the hottom of the slot 42 and the
hand-wheel 29 cannot be moved in a counbter-
clockwise direction. When the hand-wheel 49
is rotated for half a revolution in g clockwise di-
recvion, the peg &3 is moved upwardly against
the side of the slot 42 and the reversing <tud 28
is moved laterally for a distance equal to fwice
the eccentricity of the peg 42 until the peg 43 is
bearing on the bottom of the slot 2. The re-
versing stud 29 is thus laterally withdrawn {rom
the abutment 38 with which it is contacting in
the position shovn in Figure 8. The lateh 34 is,
however, engaging the abutment 38 and it is
necessary to provide means for lifving such latch
away from the abutment bhefore the bed can be
withdrawn. ¥or this purreose the latch 234 is
formed with a challow U-shaped gap 55 which
is longer than the horizontal member 82 of the
abutment 39 (see PFigure 19). Thus, with the
bed in the position shown in Figure 8 and the
reversing stud 29 withdrawn, the bed may b=
given a ‘slight initial withdrawing movement.
The cam race 39 is extended ag at 5 to form a
track which the roller 27 enters during such
initial withdrawing movement so raising the
lateh 34 away from the abutment 35,

The bed | is now frese from the reversing
mechanism and can be withdrawn to any con-
venient distance which will give accews to the

type forme 2,
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The cover 53 is shaped to providé a stop 51 for
limiting the distance t6 which the bed may be
withdrawn (sée PFigure 14). The lower énd 6f
the cover 53 is formeéd with a éounterweight 58
having a shoulder 59 which in thé opénéd posi-
tion of the cover abuts against the machine frane

80 as to maintain tHe éover in the horizontal
pogition.

For supporting the bed { when it i§ withdrawn,
swing extensions in the form of arms 60 (see Pig-
ures 14 and 14a) are pivoted at 61 to the front
ends of the tracks for the reciprocating bed and
are normally turned inwardly to rest in recesses
62 formed in such tracks. Each arm 68 is pro-
vided with a lip €3 shaped in conformity with
the curved stop 57 formeéed on the cover 53, and
the underside of the lip €3 is gripped by hand SO
as to swing the arm §2 to the extended horizontal
position shown in Figure 14. A stop 64 formed
on each arm béars against the machine frame
and maintains the arm in the extended horizontal
position. The arms 60 are so arranged that the
centre of gravity of the bed is kept well behind
the support of the outermost roller of the track
rollers which are interposed in known manner
between the bed and the track. Bed gibhs may be
provided in the ordihary way to prevent the bed
from rising or tilting.

The bed may be withdrawn or returned by hand
or by means of manually-operated mechanism or
by means of power-operated mechanism. In one
form of manually-operated mechanism for this
purpose, a bearing 63 (see Figure 18) in the ma-
chine {frame carries a slidable and rotatable shaft
6% having a pinion 87 secured thereto at one end
and a hand wheel 88 secured thereto at the other
end. A compression spring 69 surrounding the
shaft 65 and extending between the wall of the
bearing 65 and the boss 16 of the hand wheel
68 normally holds the hand wheel 68 in vhe out-
ward position shown in Figure 18 with the boss
11 of the pinion 67 abutting against the bearing
65. Inward pressure on the hand wheel 68 brings
the pinion 67 into mesh with a rack 72 which is
normally provided on the ked for operation of
the form inking rollers, and rotation of the hand
wheel 68 in either direction, while maintaining
such inward pressure, causes the bed to be with-
drawn oi returnsd. Release of the hand wheel
68 allows the pinion 67 to return to ifts original
position out of mesh with the rack i2 on the
bed.

A safety device is provided to prevent opera-
tion of the machine when the bed is withdrawn.
Such safety device is preferably arranged so that
an opening movement of the cover 53 renders the
machine driving mechanism inoperative.

In one form of safety device, a horizontal push
rod 73 (Figure 14) carried by a bracket 74 on the
machine frame is held at one end against a pro-
jection 15 on the closed cover 83 by means of &
compression spring 7§ surrounding the rod and
located between the bracket 74 and a collar 17
on the rod 73. The other end of the rod is con-
nected to a bell-crank arm T8 which is connected
through a link 719 to a pivoted arm 839 provided
with a shield 8f. Opening of the cover 53 allows
the spring 16 to move the rod 13 to the left so
moving the arm 89 downwardly to bring the shield
81 in front of the “start’” button of the push-
button box controlling the electric motor driving
the machine to prevent the depression of such
button. | | __ | | | -

In an alternative form of safety device the
push-rod 13 is connected to an arm 82 (see Fig-
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ures 16 and 17) attached to a vertical rod 83
which turns in hearings 84 on the side of the
machiné frame and has secured to the top thete=
Of &n arm 85. When the cover 53 is openied and
the rod 13 moves to the left the arm 85 is turned
mwaldly to depress the ‘“stop” buttonn of the
push-button bhox.

The cover 33 is held in the closed position by
means of bolts 8% (Figure 15) engaging sockets in
the machine frame and connected through 1'nks
8T to a cover locking lever 88 pivoted on the
cover. For opening the cover, the lever 88 is
furned in an anti-clockwise direction from 4
herizontal to & vertical positien so as completely
té withdraw thie bolts. Medns may ke provided
for preventing the opening and closing of the
cover 53 when the bed | is not at the withdrawal
end of its stroke. For this purpose there is pro-
vided a lever 89 (Pigure 14) pivoted to the ma-
chine frame at 90 and passing through a slot 91
in. the cover 53. The lever 8§ is formed with a
noteh 92 which (as shown in Figure 14) normally
engages with the upper end of the siof 81 under
the influence of a spring $3 so as to hold the
cover in the closed position. The rear end of the
lever 89 has a projection 894 which is arranged
so as to be just clear of the underside of an ex-
tension 95 on the printing press bed { on'y when
the bed is in the withdrawal nosition shown in
Figure 14. The combined length of the exiension
95 and the bed | is such thatf it is not less than
the length of the stroke of the bed and conse-
guently the lever 89 can be depressed only when
the bed is in the withdrawal position shown In
Figure 14 to release the notch 92 from the upper
end of the slot 94 in the cover 53.

The slot 91 is arranged so that the end 2% of the
lever 89 passing therethrough is located adjacent
to the cover locking lever 88 (see Figure 12)., The
lever 88 is formed with a projection 97 which
abuts against the end 96 when the lever 88 is
turned towards the vertical position and prevents
the complete withdrawal of the bolts 5. When
the lever 89 is depressed the projection 97 rasses
over the end 96 and the lever 88 may bhe turned
to its vertical posivion to withdraw tlhe bolts 86.
Dezpression of the lever 89, however, causes the
projection 94 fo press against the underside of the
bed or the extension 8% except when the bed is
at the withdrawal end of ifs stroke with the pro-
jection 94 just clear of the extension 95. Thus,
the lever 88 can be turned to the vertical posi~
tion and the cover 53 oprened or closed only when
the bed is at the withdrawal end of its stroize.

Having described my invention, I declare that
what I claim and desire to secure by Letters Pat-
ent is:

1. Apparatus for reciprocating a printing press
bed comprising a driving shaft, a gear wheel on
the driving shaft, an upper rack connected to the
bed, a lower rack connected to the hed, means
for moving the gear wheel into engagement with
the upper rack for moving the bed in one direction
or into engagement with the lower rack for mov-
ing the bed in the opposite direction, a crank on
the driving shaft, a crank pin on the crank lo-
cated near the perivhery of the gear wheel, a slid-
ing cross-head at one end of the machine, means
for connecting the crank pin to the slid ng ¢ross-
head, a second sliding cross-head at the other
end of the machine, means for connecting the
crank pin to the second sliding cross-head, a
slider block located near the second sliding cross-
head, means for rigidly conneciing the gslider
block to the cross-head, a second slider block lo-
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cated near the cross-head,-means for rigidly -

connecting the second slider block to the second
cross-head, and means whereby the printing press
bed when the gear wheel is out of engagement
- with a rack may be connected to either slider
block for effecting the reversal of the printing
press bed. -

2. Apvaratus for reciprocating a printing press
bed according to claim 1 including adjacent lon-

cgitudinal cuideways for a cross-head and slider

biock at each end of the machine, all such guide-
ways being located in the same horizontal plane,

3. Apmaratus for reciprocating & printing press”

hed comprising a driving shaft, a gear wheel on
ﬂ.w ariving shaft, an upper rack coxmected to
the bed, a lower rack connected to the bed,
means for moving the gear wheel into engage-
ment with the upper rack for moving the bed in
one directicn or into engagement with the lower
rack Tfor moving the hed in the opposite direc-
ticn, & crank on the driving shaff, a crank pin
ot the crank located near the periphery of the
cear whesl, a sliding cross-head at one end of the
machine, means for connecting the crank pin to
the qpugﬂg cross-hiead, a second sliding cross-
h@ﬁd t the other end of the machine, means for
a:ter: C‘ulﬂ"" the crank vin to the second sliding
" ead a slider block located near the second
sf-s-he 4, =aid slider bhlock and second
cross-hnead being formed with under-
ng and overlapping portions, adjacent lon-
it Tdmal ciiideways for the slider block and
:i:eco 141 sliding cross-head, a second slider block
~d near the cross-head said second slider
bl 1 and cross-head being formed with overlap-
nine and underlapping portions, adiacent longi-

tudmal guideways for the second slider block and
cross-head, counling rods lecated in the same ver-
tical plane and rigidly connecting the underlap-
ning and overlapping portions of the slider block
ond szoond sliding eross-head at one end of the
hﬂ.ﬂe to the underlapping and overlapping
on:s of the cross-head and second slider block
oth;..,r end of the machine, and means

he printing pregs bed when the gear
in 11t of engagement with a rack may be
f:?:."li.l'l-.:;cti?d to either slider block for effecting re-
i ' the »rinting press bed.

~aratus Tor reciorocating a printing press
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the drivin maft o rack frame depending from
[” i a rying upper and lower racks, means
for _-_ui}'*-;fill;{ the gear wheel into engagement with
the p}""‘l" rack for moving the bed in one direc-
J,to e ﬁaﬂement with the lower rack for
4 in the opposite direction, a crank
dllwnﬂ shaft, a crank pin located near
tha ne 1h1’1r—'~ry of the gear wheel, a sliding cross-
hoad ot one end of the machine, means for con-
necting the crank pin to the sliding cross-head,
a second sliding cross~-head at the other end of
he meachine, means for connecting the crank pin
the seeond sliding cross-head, a slider block
antal neotr the second sliding cross-head, means
P i*fzf}ly connecting the glider block to the

cadl, a second slider block located near
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slider bhlock to the second cross-head, a
*-1g stud mounted in the rack fraine de-
> from tha bed and an abutment formed
~oh slider Block with which abutment the
stud contacts for effecting reversal of
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5. Anparatus for reciprocating a printing press
bed comprising a driving shaft, a gear wheel on

PRING

o o driving shaft, a gear wheel on
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the driving shaft, a rack frame depending from
the bed carrying upper and lower racks, means
for moving the gear wheel into enrﬁaﬂ*ement with
vhe upper rack for moving the bed in one direc-
tion or into engagement with the lower rack for
moving the bed in the opposite diregtion, a crank

n the driving shaft, a crank pin on the crank
located near the periphery of the gear wheel, a
sliding cross-nead at one end of the machine,
means for connecting the crank pin to the slid-
ing cross-head, a second sliding cross-head at
the other end of the machine, means for con-
necting the crank pin to the second sliding cross-
head, a slider block located near the second
sliding cross-head, means for rigidly connecting
the siider bloek to the cross-head, a second
slider block located near the cross-head, means
for rigidly connecting the second slider block to
the second cross-head, a reversing stud mounted
in the rack frame depending from the bed and
located between the ends of the upper and lower
raciks, an abutment formed on eacn slider block
with which abutment the reversing stud con-
tacts for effecting reversal of the bed, and a
cam-controlled iatech for preventing inward dis-
placement of the bed said latch bheing arranged
so as to engage with an abutment after the re-
versing stud has contacted therewith, and so as
to be given an initial lifting movement prior to
the disengagement of the reversing stud from
the abutment. -

6. Apparatus for reciprocating a printing press
hed comprising a driving shaift, a gear wheel on
the driving shaft, a rack frame depending from
the bed carrying upper and lower racks, means

for moving the gear wheel into engagement with

- the upper rack for moving the bed in one direc-
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ss-head, means for rigidly connecting the

70

tion or into engagement with the lower rack for

moving the bed in the opposite direction, a crank
on the driving shaft, a crank pin on the crank
located near the periphery of the gear wheel, a
sliding cross-head at one end of the machine,
means for connecting the crank pin to the slid-
ing cross-head, a second sliding cross-hcad at
the other end of the machine, means for con-
necting the ¢crank pin to the second sliding cross-
head, a slider block located near the second slid-
ing cross-head, means for rigidly connecting the
slider block to the cross-head, a second slider
block located near the cross-head, means for
rigidly connecting the second slider block to the
second cross-head, a reversing stud mounted in
the rack frame depending from the bed and lo-
cated between the ends of the upper and lower
racks, an abutment on each slider block with
which abutment the reversing stud contacts for
effecting reversal of the hed said abutment being
in the form of a vertical member and a short
horizontal member having an inclined outer sur-
face to facilitate the engagement therewith and
disengagement therefrom of a latch, and a cam-
controlied latch for preventing inward displace-
ment of the bed said latch being arranged so as

to engage with an abutment after the reversing
stud has contacted therewith and so as to be given
an initial lifting movement prior to the disen-
gagement of the reversing stud from the abut-
ment..

7. Apparatus for reciprocating a prmtmg press
bed comprising a driving shaft, a gear wheel on
the driving shaft, a rack irame depending from
the bed carrying upper and lower racks, means
for moving the gear wheel into engagement with
the upper rack for moving the bed in one direc-

tion or into engagement with the lower rack for
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moving the bed in the opposite direction, a crank
on the driving shaft, a crank pin on the crank
loecated near the periphery of the gear wheel, a
sliding cross-head at one end of the machine,
means for connecting the crank pin to the slid-

ing cross-head, a second sliding cross-head at

the other end of the machine, means for con-
necting the crank pin to the second siiding cross-
head, a slicer block located near the second slid-
ing cross-head, means for rigidly connecting the
sliager block to the cross-head, a second slider
nlock located near the cross-head, means for
rigidly connecting the second slider block to the
second cross-head, a reversing stud mounted in
the rack frame depending from the bed and lo-
cated between the ends of the upper and lower
racks, an abutment on each slider block with
which abutiment the reversing stud contacts for
effecting reversal of the bed said abutment being
in the form of a vertical member and a siort hori-
zontal member having an inclined outer surface
to facilitate the engagement therewith and dis-
engagement therefrom cf a latch, a latch engag-
Ing sald abutment pivoted to the rack frame said
latch heing formed with a shallow U-shaped gap
having a horizontal inner surface which is longer
than the horizonval abutment member so as to
allow when desired a slight outward movement
of the rack frame relatively to the horizontal
abutment member, and cam mechanism whereby
the latch is caused to engage with an abutment
atter the reversing stud has contacted therewith
and is given an initial lifting movement prior to
the disengagement of the reversing stud from
the abutment.

8. Apparatus for reciprocating a printing press
bed comprising a driving shaft, a gear wheel on
the driving shaft, a rack frame depending froin
the bed carrying upper and lower racks, means
fory moving the gear wheel into engagement with
the upper rack for moving the bed in one direc-
tion or into engagement with the lower rack for
moving the bed in the opposite direction, a crank
on the driving shaft, a crank pin on the crank
located near the periphery of the gear wheel, g
sliding cross-head at one end of the machine,
means for connecting the crank pin to the slid-
Ing cross-head, a second sliding cross-head at the
other end of the machine, means for connecting
the crank pin to the second sliding cross-head, a
siider block located near the second sliding cross-
head, said slider block and second slidihg cross-
head being formed with underlapping and over-
lapping portions, adjacent longitudinal guideways
for the siider block and second sliding cross-head,
9, second slider block located near the cross-head
sald second slider block and cross-head being
formed with overlapping and underlapping por-
tions, adjacent longitudinal guideways for the
second slider block and cross-head, coupling rods
lIocated in the same vertical plane and rigidly
connecting the underlapping and overlapping
portions of the slider block and second sliding
cross-head at one end of the machine to the
underliapping and overlapping portions cof the
cross-nead and second slider block at the other
enid of the machine, a reversing stud mounted in
the rack frame depending from the bed and lo-
cated between the ends of the upper and lower
racks, an abutment on each slider bleock with
which abutment the reversing stud contacts for
eifecting rtreversal of the bed said abutment
being in the form of a vertical member and a
short horizontal membker having an inclined cuter
surface to facilitate the engagement therewith
and disengagement therefrom of a latch, a latch

10

12
engaging said abutment and pivoted to the rack
irame said laivch being formed with a shallow
U-shaped gap having a horizontal inner suriace
which is longer than the horizontal abutment
member se as to allow when desired a slight out-
ward movement of the rack frame relatively to
thie horizontal abutment member, and cam mech-
anism whereby the laich is caused to engage with
an abutment after the reversing stud has con-
tacted therewith and is given an initial lifting
movement prior to the disengagement.of the re-

- versing stud from the abutment.
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9. Apparatus for reciprocating a printing press
hed comprigsing a driving shaft, a gear wheel on
the driving shaft, a rack frame depending from
the bed carrying upper and lower racks, means
for moving the gear wheel into engagement with
the upper rack for moving the bed in one direc-
tion or into engagement with the lower rack for
moving the bed in the opposite direction, a crank
on the driving shaft, a crank pin on the crank
located near the periphery of the gear wheel, a
sliding cross-head at one end of the machine,
means for connecting the crank pin to the sliding
cross-head, a second sliding cross-head at the
ocvher end of the machine, means for connecting
the crank pin to the second sliding cross-head, a
slider block located near the second sliding cross-
head, means for rigidly connecting the slider
block to the cross-head, a second slider block lo-
cated near the cross-head, means for rigidly con-
necting the second slider block to the second
cross-hiead, a reversing stud mounted in the rack
frame depending from the bed and located be-
tween the ends of the upper and lower racks, an
abutment on each slider klock with which abut-
ment the reversing stud contacts for effecting re-
versal of the ked said abutment being in the form
of a vertical member and a short horizontal mem-
ber having an inclined outer surface to facilitate
the engagement therewith and disengagement
therefrom of a latch, a latch engaging said abut-
ment and pivoted to the rack frame said latch
being formed with a shallow U-shaped gap hav-
ing a horizontal inner surface which is longer
than the horizontal abutment member so as to
allow when desired a slight outward movement
of the rack frame relatively to the horizontal
abutment member, a cam controlling the latch
so that the ilatch is caused to engage with an
atutment azfter the reversing stud has contacted
therewith and is given an initial lifting movement
prior to the disengagement of the reversing stud
from the abutment and an extended cam track
for raising the latch away from the abutment
when a slight outward movement beyond the
normal stroke is imparted to the rack frame.

10. Apparatus for reciprocating a printing
press bed comprising a driving shaft, a gear wheel
cn the driving shaft, a rack frame depending from
the bed carrying upper and lower racks, means
for moving the gear wheel into engagement with
the upper rack for moving the bed in one direc-
tion or into engagement with the lower rack for
moving the bed in the opposite direction, a crank
on the driving shaft, a crank pin on the crank
located near the periphery of the gear wheel, a
sliding cross-head at one end of the machine,
means for connecting the crank pin to the sliding
cross-head, a second sliding cross-head at the
other end of the machine, means for connecting
the crank pin to the second sliding cross-head, a
slider block located near the second sliding cross-
head, means for rigidly connecting the slider block
to the cross-head, a second slider block located
near the cross-head, means for rigidly connecting
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the second slider block to the second cross-head,
a reversing stud mounted in the rack frame de-
pending from the bhed, an abutment formed on
each slider block with which abutment the re-
versing stud contacts for effecting reversal of the
bed, and means whereby the reversing stud may
be withdrawn laterally from contact with an
abutment to permit the printing press bed to be
withdrawn bﬂ:grond the normal limit of its working
stroke. -

11, Apparatus for reciprocating a printing
press bed according to claim 9 including means
whereby the reversing stud may be withdrawn
laterally from contact with an abutment to per-
mit the printing press bed to be withdrawn beyond
the normal limit of its working stroke.

12. Apparatus for reciprocating a printing
press bed comprising a driving shaft, a gear wheel
ont the driving shaft, a rack frame depending from
the bed carrying upper and lower racks, means for
moving the gear wheel into engagement with the
upper rack for moving the bed in one direction or
into engagement with the lower rack for moving
the bed in the opposite direction, a crank on the
driving shaft, a crank pin on the crank located
near the perivhery of the gear wheel, g sliding
cross-head at one end of the maching, means for
connecting the crank pin io the sliding cross-head,
a second sliding cross~head at the other end of the
machine, means for connecting the crank pin to
the second sliding cross-head, a slider block
located near the second sliding cross-head, means
for rigidly connecting the slider block to the
cross-~-head, a second slider klock located near the
cross-head, means for rigidly connecting the
second slider block to the second cross-head, a
reversing stud mounted in the rack frame depend-
ing from the bed, an abutment formed on each
slider block with which abutment the reversing
stud contacis for effecting reversal of the bed,
manually operated mechanism mounted on the
rack frame for laterally withdrawing the revers-
ing stud from contact with an abutment to permit
the printing press bed 10 ke withdrawn beyond
the normal limit of its working stroke, and means
for locking said manually cperated mechanism
in position during the anocrmal opelatlon of the
machine.

13. Apparatus for reciprocating a printing
press bed comprising a driving shaft, a gear wheel
on the driving shaft, a rack frame depending
from the bed carrying upper and lower racks,
means for moving the gear wheel into engage-
ment with the upper rack for moving the bed in
one direction or into engagement with the lower
rack for moving the bed in the opposite direc-
tion, a crank on the driving shaft, a crank pin on

the crank located near the periphery of the gear

wheel, g sliding cross-head at one end of the
machine, means for connecting the crank pin
to the sliding cross-head, a second sliding eross-
head at the other end of the machine, means for

connecting the crank pin to the second sliding

cross-head, a slider block located near the second
sliding cross-head, means for rigidly connecting
tiie slider block to the cross-head, a second slider
block located near the cross-head, means for

rigidly connecting the second slider block to the

sceond ceross-head, a revearsing stud mounted
in the rack frame depending from the bed, an
abkutment formed on each slider block with which
aputments the reversing stud contacits for efiect-
ing reversal of the bed, a member mountied in a
hearing located longitudinally of the rack frame
the axis of the bearing infersecting the axis of the
reversing stud at right-angles thereto, a projec-
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tion eccentrlcally disposed upon said mémber
engaging with a slot formed in the reversing stud,
and means for rotating the member so as to with-
draw the reversing stud from contact with an
abutment to permit the printing press bed to be
withdrawn beyond the normal limit of its work-
ing stroke. |

14. Apparatus for reciprocating a prinfting
press bed comprising a driving shaft, a gear wheel
on the driving shaft, a rack frame depending
from the bed carrying upper and lower racks,
means for moving the gear wheel into engage-
ment with the upper rack for moving the bed in
one direction or into engagement with the lower
rack for moving the bed in the cpposite direction,

- & crank on the driving shaft, a crank pin on the

20

25

30

39

40

bu

60

70

16

crank located near the periphery of the gear
wheel, a sliding cross-head at one end of the
machine, means for connecting the crank pin to
the sliding cross-head, a second siiding cross-head
at the other end of the machine, means for con-
necting the crank pin to the second sliding cross-
head, a slider block located near the second
sliding cross-head, means for rigidly connecting
the slider block to the cross-head, a second slider
block located near the cross-head, means for
rigidly connecting the second slider block to the
second cross-head, a reversing stud mounted in
the rack frame depending from the bed, an abut-
ment formed on each slider block with which
abutment the reversing stud contacts for effect-
ing reversal of the bed, a member mounted in a
bearing located longitudinally of the rack frame
the axis of the bearing intersecting the axis of the
reversing stud at right-angles thereto, a projec-
tion eccentrically disposed upon said member
engaging with a slot formed in the reversing stud,
a shaft to which said member is secured, g hand-
wheel fastened to said shaft for rotating the
member and withdrawing the reversing stud from
contact with an abutment to permit the printing
press bed to be withdrawn beyond the normal
limit of its working stroke, and a bar located
longitudinally of the machine and engaging u

‘notch in the periphery of the hand-wheel so as to

prevent rotation thereof during the normal opera-
tion of the machine.

15. Apparatus for reciprocating g pr inting press
bed comprising a driving shaft, a gear wheel on
the driving shaft, a rack frame. depending from
the bed carrying upper and lower racks, means
for moving the gear wheel into engagement with
the upper racik for moving the bed in one direc-
tion or into engagement with the lower rack on |
the frame for moving the bad in the opposite di-
rection, a crank on the driving shaft, g crank pin
cn the crank located near the periphery of the
gear wheel, a sliding cross-head at one end of the
machine, means for connecting the crank pin to
the sliding cross-head, a second sliding cross-
head at the other end of the machine, means for
connecting the crank pin to the second sliding
cross-head, a slider block located near the second
sliding cross-head, means for rigidly connecting
the slider block tc the cross-head, a second slider
block located near the cross-head, means for
rigidly connecting the second slider block to the
second cross-head, a reversing stud mounted in
the rack frame depending from the bed, an abut-
ment formed on each slider block with which
abutment the reversing stud contacts for effecting
reversal of the bed, a3 member mounted in a bear-
ing located longitudinally of the rack frame the
axis of the bcaring intersecting the axis of the
reversing stud at right-angles thereto, a projec-
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tion eccentrically disposed upon said member en-
gaging with a slot formed in the reversing stud,
a shaft to which said member is secured, a hand-
wheel fastened to said shaft for rotating the
member and withdrawing the reversing stud from
contact with an abutment to permit the priniing
press bed to be withdrawn beyond the normal
limit of its working stroke, a bar engaging a
notch in the hand-wheel and secured to the
framework of the machine and extending longil-
tudinally thereof for a distance corresponding tc
the stroke of the bed with the exception of a gap
at the end of the machine, a short extension for
closing said gap and a cover to which the exten-
sion is secured so that when the printing press
bed is at the end of the machine the hand-wheel
cannot be turned until the cover is opened.

16. Apparatus for reciprocating a printing press
bed comprising a driving shaft, a gear wheel on
the driving shaft, a rack frame depending from
the bed carrying upper and lower racks, means
for moving the gear wheel into engagemcent with
the upper rack for moving the bed in one direc-
tion or into engagement with the lower rack for
moving the bed in the opposite dircction, a crank
on the driving shaft, a crank pin on the crank
located near the periphery of the gear wheel, a
sliding cross-head at one end of the machine,
means for connceting the crank pin to the sliding
cross-head, a second sliding cross-head at the
other end of the machine, means for connecting
the crank pin to the second sliding cross-head, 2
slider block located near the second sliding cross-
head, mcans for rigidly connecting the slider
block to the cross-head, a second slider block
located near the cross-head, means for rigidly
conncetinge the second slider block to the second
cross-head, a reversing stud mounted in the rack
frame depending from the bed, an abutment
formed on each slider bleck with which abutment
the reversinz stud contacts for effecting reversal
of the bed, a member mounted in a bhearing
located longitudinally of the rack frame the axis
cf the bearing intersecting the axis of the revers-
ing stud at right-angles thereto, a projection ec-
centrically dispesed upon said member engaging
with a slot formed in the reversing stud, a shaft
to which said member is secured, a hand-wheel
fastened to said shaft for rotating the member
and withdrawing the reversing stud from contact
with an abutment to permit the printing press
bed to he withdrawn beyond the normal limit of
its working stroke, a bar engaging a notch in the
hand-wheel and secured to the framework of the
machine and extending longitudinally thereof for
g distance corresponding to the stroke of the bed
with the exception of a gap at the end of the
machine, a short extension for closing said gap, &
cover hinged to the framework of the machine to
which cover the extension is secured so that when
the printing press bed is at the end of the ma-
chine the hand-wheel cannot be turned until the
cover is onened, and a stop provided on the cover
to limit the withdrawal of the printing press bed
when the cover is inn the opened position.,

17. Apparatus for reciprocating a printing press
bed according to claim 16 including a counter-
weight on the cover having s shoulder which in
the ocpened position of the cover bears againsi a
surface of the machine frame and maintains the
cover in a2 horizontal posivion.

18. Annaratus for reciprocating a printing press
bed according to cizim 16 including a horizontal
spring-prassed rod bearing at one end against the
closed cover, an arm connected to the other end
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of the spring-pressed rod, a vertical rod to which
the arm is attached, a horizontal finger secured 1o
the vertical rod, and a stop button controlling an
electric motor driving the machine which button
is depressed by the horizontal finger when the
cover 1s opened.

19. Apparatus for reciprocating a Drinti
press bed according to claim 16 including a hc 1
zontal spring-pressed rod bearing at one ¢ ..d
against the clesed cover, A hell-c"ank arm Cori-
nected to tha other end of the spring-nressed
rod, a link connecited o mp hell-crank arim, 2
pivoted arm counesied to the link, a start Hution
controlling an =lectric motor {ll'ivmg the macnineg,
and a shield on the piveoied arm which shield
is moved in front of the stari Lutton to prevent
the denression thereof when the cover is opened.

20. Apparati s for reciprocating a printing
press bed comprising a driving shaff, means for
transmitting a reciprocaiing :ﬂﬂ*f:r.:en** to said
printing press bed from said shati, a track along
which said printing press hed 15 ﬁf‘..pmcat
and an auxiliary track mounted 10 be drawn out—-
wardly to support said printing press ied when
it is withdrawn.

21, Apparatus for reciprocating a printing press
Led comprising a machine fram:e, a driving shait
rounted in said machine frame, means for
transmitting a reciprocatingz movement to said
rrinting press bed irom said shaft, a track along
which said nrinting press bed is reciprocaived, said
trac* heing carried by said machine frame, an

xilisry track pivoted to said machine frame,
sala a..niliary track adapied to bhe swung out-
wardly to a bhorizontal pesition to suppcrt sald
printing press bed when it is withdrawn, and
stops for supnorting said auxiliary track in suech
herizontal position.

292. Apparatus for reciprocating 2}
bed comprising a machine fraige, a ¢riving
mounted in said imachine frams, meﬁ,ms fo1r frans-
mitting a reciprocating movement to said print-
ing press bed from said shafi, a track along whicn
said printing press hed is rveciprocated, said traci:
heing carried by said machine frame a raci se
cured to said printing press bed, a kearing cas: 11&{1
hy said machine frame, & Wransverss 5.11:..1’5 oky
ried by said bhearing, a pinion secured 1o U
inner end of said shait, 2 hand - 'heel SRCUTCd L0
the outer end of said shailt and a coinpression
string extending between said bearing and sa:id
hand wheel so that said pl.L'l}"I..l iz normally held

vinting » eEG
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cut of engagement with said rack buv can ¢
hrought into engazenient w.r.uh the racik by in-
ward pressure on the hand wheel which is then
rotated in either dirvection to withdraw or revurn
said printing press hed,

23, Apparatus for reciprocatving 2a prinilng
nress bed comprising a driving shait, means ior

transmitting g reciproeating movement to said
printing press ked from said snaft, a2 conuceting
device settable in an operative position 1o maxe
conrection hetween the transmitiing means and
the printing press bad or in an inonarative pRosi-
tion to bhrealk connection hetween said parts and
nermit the bed to be withdrawn, an actuating Ge-
vice to set the connecting device in the desired
position, and operative connections nveltween the
sctuating device and the connecting device.

24. Apparatus Ifor reciprocaiing a printing
oress hed comprising a driving shaft, means for
connecting said printing press bed to said driv-
ing shaft so that a reciprecating m v-ﬂme 1% is im-
parted therecvo py rotation of sa: u hait, & crank
on said driving shaft, abutments located au either
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end of the machine and connected to said crank
so as to be slidable by rotary movement thereof,
a, reversing stud connected to the printing pPress
bed and settable in an operative position to make
contact with said abutments in effecting the re-
versal of said bed or in an inoperative position to
break contact with said abutments and permit
the bed to be withdrawn, an acvuating device to
set the reversing stud in the desired position, and
operative connections between the actuating de-
vice and the reversing stud.

25. Apparatus for reciprocating a printing
press bed comprising a driving shaft, a gear wheel
on said driving shaft, a rack frame secured to the
said printing press bed carrying upper and lower
racks, means for moving the said gear wheel into
engagement with the upper rack for moving the
bed in one direction or info engagement with
the lower rack for moving the bed in the opposite
direction, a crank on the said driving shait, abut-
ments located at either end of the machine ana
connected to said crank so as to be slidable by
rotary movement thereof, a reversing stud car-
ried by the rack frame and settable in in opera-
tive position to make contact with said abut-
ments in effecting the reversal of said bed or in an
inoperative position to break contact with saild
abutments and permit the bed to be withdrawn,
an actuating device also carried by the rack
frame to set the reversing stud in the desired po-
sition, and operative connections beitween itnhe
actuating device and the reversing stud.

26. An apparatus according to claim 23 and
including, as an additional element, safety means
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rendered effective by the setting of the connect-
ing device in its inoperative position to guard
against the operation of the driving shaft when
the connection between the transmitting means
and the printing press bed is broken.

27. An apparatus according to claim 23 in-
cliding, as an additional element, safety means
controlled by the position of the printing press
bed to guard against the setting of the connect-
ing device in its inoperative position at an im-
proper time.

98. An apparatus according to claim 23 includ-
ing, as additional elements, a cover enclosing the
actuating device to render it inaccessible for op-
eration, and means controlled by the position of
the printing press bed to guard against the open-

ing of the cover at an improper time.
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