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Specification of Letters Patent, )

Patented Oct. 24, 1911,

Application filed February 21, 1911. Serial Ko. 810,067,

To all whom it may concern:

Be it known that I, MicuaeL A. Dgoir-
cour, of Ouk Park, in the county of Cook
and State of Illinois, have invented certain
new and useful Improvements in Bed-
Motions for Two-Revolution Flat-Bed
Presses; and I hereby declare that the fol-
lowing is a full, clear, and exact description
thereof, reference being had to.the -accom-
panying drawings; which form part of this
specification. o

This invention is an improvement in
means for converting rotary into r¢cipro-
cating motion, and has particular reference
to the means for reciprocating the type beds
of flat-bed and cylinder printing presses
such for example as the well known
“Miehle” flat-bed printing press.

The particular object of the invention is
to provide novel means for driving the bed
during one part of its stroke with'a uniform
sPeed of movement, and for then r_eversinﬁ
the motion of the bed at the end of eac
stroke with a practically true cralﬂg“motion,
so that the bed will be slowed dow#! stopped
and started back with accelerating speed
until it is again moving at the spée§ of the
uniform driving means, and the change
from the uniform motion to the reversing
motion will be accomplished without shock
or jar. .

nother - object. of the invention is to
drive the bed and veverse it at the end of
each stroke, by means of a single bed.driv-
ing gear engaging a rack on the bed, stuch

- gear being rotated alternately in opposite
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directions so as to drive the bed in both
directions and throughout its entire stroke;
and means being provided for driving the
gear at uniform speed during part of its
revolution, and for then slowing down, stop-
ping and reversing the motion of the gear
80 as to similarly affect the bed.

By this invention the bed is controlled at
all times, and at all parts of its stroke, by
direct mesh between the bed driving gear
and thie bed rack, so that the bed and bed
driving gear are not disengaged at any time
either vertically or horizontally. '

The invention coniprises (1) novel means
for driving the bed driving gear alternately
in c')l)pusitc directions at full speed; (2)
novel meaps whereby such gear is slowed
down, stopped and its motion reversed inde-

pendently of the means for driving the gear
at uniform speed; the means for slowing
down and reversing the rotation of the bed
driving gear have control of such gear
while the mechanisms for uniformly vo-
tating said gear bave -lost control thereof:
and the proper mechanism for uniformly
rotating the gear has control of the bed-driv-
ing-gear when the reversing mechanism loses
control thereof; the parts being so arranged

that the proper mechanism for driving the &

gear at uniform speed will take control
thereof as ahd before the mechanism for re-
versing such gear surrenders control there-
of, and vice versa; so that the bed driving
gear will at all times be under direct con-
trol -of the proper actuating mechanism
whereby certainty of its operation is as-
sured at gll times.

In thd drawings—Figure 1 is a conven-
tional side elevation of part of a printing
press equipped with my improved bed move-
ment. Fig. 2 is an end view of Itig. 1.
Figs. 8, 4 and 5 are enlarged detail views
illustrating different positions of the re-
versing mechanisin.  Fig. 6 is a detail view
showing thie pinions 4%, 4° in andither posj.
tion. Fig: 7is a detail view of tie gear 1.

The press to which the inventton is ajp-

“plied may be of any usuval constraction and

15 simply conventionally indicated in the
drayings. On_the shaft of the cylinder C

15 a gear 1 which meshes with « gear 1#

loosely mounted on & counter-shaft 2. Gear
1* is driven by a pinion 3* on a driving
shaft 3. ' o

The wniform driving motion.-—Keyed on
shaft 2 beside gear 1*'is a gear 9°; gear 20
may be driven at times from gear 1* by
means of a pinlon 4* slidably mounted on
a stub-shaft 4 attached to the frame of the
machine. This pinion 4* may be shifted lon-
gitudinally on the stud 4, so as to move
pinion 4* jnto or ont of engagement with
gear 2%, by méans of a yoke-lever 4° having’
g roller 4% engaging an aunular groove 4°
in the hub of gear 4*: and Jever 4¢ iy ful-
cromed at 4. on brackets attuched io the

‘muain frane, and has a voller 4% at dts lower

end engaging a race caw 4 keved on a shaft
4' journaled in the frame and driven by a
gear 4 from a pinion 5 on the counter-shaft
5, which operates the bed reversing meclm-s
nism, ‘On shaft 5 is a pinion 5* which
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meshes .with gear 3* on shaft 3 and the pro-
portions are such, in the machine shown,
that gear 5* will make three revolutions to
two revolutions of cylinder C or gears 1,
1, 28, : ‘

" "The shaft 2 carries a bed driving gear 2°

. which meshes with a rack & on bed B.

When the gear 2* is driven.from gear 1°

by means of the intermediate 4* (Fig. 2)

the shaft 2 is rotated in one direction and
consequently bed B will be moved in one di-
rection by the engagement of gear 2¢ with
rack 5. In order to drive the bed in the op-

. posite direction the gear 2* is driven froin

15

. ‘means of a
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instead of from the gear 1*; by
inion 4* on the inner end of the
hub of pinion 4*; the pinions 4*, 4* being
in such relative positions that when the pin-
ion 4* is moved inward so as to engagh gears
1, 2= (Fig. 2), pinion 4" is out of mesh with
gear 1; but if pinions 42, 4° are moved out-
ward to the position shown in Fig. 6, pinion
4% will be moved out of position to mesh
with gear 1%, but remainsin mesh with gear
945 and at the same time pinion 4* will be
moved into position to mesh with gear 1;
consequently the motion of pinions 4%, 4°
will be reversed; and therefore the motion

the gedr 1,

of gear 2* will also be reversed and it will
e rotated oppositely to a gear 1® and there--

fore the bed gear 2¢ will be driven in the
opposite direction and move the bed B in
the opposite diréction also. .

The gears 1, 1* are double-width gears and
a portion of the teeth at the inner side of
gear 1 are preferably removed as indicated
at 1% Similarly gear 1* prefefably has part
of its teeth cut away on thé outer side, as

‘indicated at 17. The cut-away portions 1%,
.17 of the gears 1, 1° are of such length {(about

130°) and are relatively sa located that the
intermediate pinions 4°, 4* can be shifted as

" gbove described.on the stub shaft 4 without
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b0

55

33

65

causing any clash between their teeth .and
the teeth of gears 1, 1%, during the shifting
period; and the shifts of the pinions 4*, 4
are caused to octur at the time that the bed
driving gear 2° is under the control of the
reversing mechanism, which is constructed
as follows: : '
“T'he reversing mechanism.—Formed with
of rigidly attached to the bed gear 2%,—(or
keyed: on shaft 2 at-a converient position,
pueferably ‘closely. adjacent to.gear 9c)—is
a ‘segment 2! which is provided with two

toothed sectors 2¢ and-"2! which may be

slightly separated, and each sector 2°, 2 {in
the example shown) extending about 60°.
These sectors 2¢, 2¢ are adapted to be alter-
nately engaged with a rack 6* on- a sliding

bar 6, which is mounted in suitable supports.

in the frame and is reciprocated back and
forth by a crank motion. As shown bar 6

Jis reciprocatéd by means 6f a Scotch yoke

crank motion comprising a head 6 on the

1,008,738

end of the bar provided with a vertical
slot 6¢ which is engaged by a roller 5° on
a crank arm 5" attached to shaft 5.

In the example shown in the drawings, the
parts are so proportioned that the bed driv-
ing gear 2¢ will be driven about two-thirds
of a revolution in one direction by gear 2*,
while gear 2¢ is driven from gear 1* by inter-
mediate 4%
engagement with gear 1* and leaves gear 2
free; and while gear 2¢ is thus freed from
gear. 1* the motion of the bed is reversed
as hereinafter explained, by action of the
sector 2¢ ‘and rack ¢* (Fig. 5). During this
period of reversal of the bed, the gear 2° is
slowed down, stopped and started to rotate
in the opposite direction, consequently gear 2*
is also started to rotate in the opposite direc-
tion, and the pinions 4*, 4* are shifted so
that pinion 4* is moved ont of position to
mesh with gear 1*; and. pinion 4° is moved
into position to mesh with gear 1. And at,
or before, the end of this reversal period
the pinion 4* comes into mesh with the teeth
on gear 1,'and consequently motion is trans-
mitted from gear 1 through pinions 4°, 4*
to gear 2* in a direction opposite to that in

‘which' it was driven from gear 1*; and after

the reversal, the gear 2* continues to move
the bed driving gear at uniform speed for
about two-thirgs of a revolution of gear 2%,
Then pinion-4® enters the mutilated portion
1% of gear 1, and leaves gear 2* free of both

ears T, 1* for the time being. But just be-
ore gear 1* is thus freed, the sector 2¢ and
rack 6* take control of the bed gear 2° (Fig.
3), and—(while the gear 2* is freed from
control of gears 1 or.1*)—reverse the move-
ment of the bed driving gear 2° a .d the bed.
While the bed is thus being reversed pinions
4%, 4* gre shifted so as to move pinion 4°
out of -position to engage gear.1 and pinion

42 back into Eosition to engage the teeth of .
that as, or before, the sector 2

gear 1*; so
and rack 6* lose control of the bed, the gear

. 9* is again taken under control of gear 1*

through the intermediate 4¢,.and therefore
the bed driving gear 2° continues to -be
driven in the reverse direction until the bed
nears the end of its stroke, when it is again
taken under control of the bed reversing
mechanism as described. The pinion 4* is
shifted into or out of position to mesh with

| gear 1* while rotating opposite the ga 17 in

such gear; and the pinion 4° is likewise
shifted into and out of position to engage
gear 1 while rotating opposite the gap 1* in
gear 1. Assuming thatt e bed is moving to

the left during the time gear 2* is driven

from gear 1*; then just as or before pinion
4* enters the gap 17 of gear 1* the toothed
gsector 9° comes into mesh with the rack 6*'on

‘bar 6 which is then being moved in- the

direction in which the sector 2° is moving

"and at the same time and speed as the séctor =+

Then gear 4* is shifted out of -
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. 6% lose control of the bed, pinien
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(see Fig. 5). And while gear 2* is freed
from the drivimg eontrol of either gear 1 or
1* the rack bar 6 is reciprocated while roller
5° is meving from the bottom to the top of
slot 6°; and as bar 8 moves to the right
(through the engagement of sector 2* amd
rack ‘6*) it arrests the motion of the bed
driving gear 2¢, and cemsequently of the
bed, and brings same to a full step; amd
then the rack grr 6 and sector 2 (amd com-
sequently bed driving gear 2°) are started
in the reverse direetion amd while the rack
bar is: moving tethe left the bgnt’td of the bed
is secederabed uniik gear 2° is diriving the bed
and gear 2 at the speed of the gears I, 1o
In the meantime cam 4" shifts piniens. 4%, 4>
80, that pinion 4° is breught into pesition: to
ntesh wrth gear 1, and consequently gear 2*
will be driven. from gear l—as sbove ex-
plained--and will propel the bed onward,
i the divection in which the sector 2° start-
ed it, with uniform speed until (in: the ex-
ample shown) gears 1, 12, 22 25 have made
two-thirds of & revolution. 'Fhen the pin-

ion 4" enters the gap 1* of gear I and frees |

gear 2* from gear 1; and as or before pimion
4* runs out of mesh with gear 1 sector 2¢ which:
is moving with gear %° comes into-mesh: with
the rack 6, Fig. 3, (which is them being
moved: by the crank 5* at the speed equal to
that of the bed); and while the gear 2¢ is
freed from gears 1, 1#, the rack 6* and: sector
2' have control of the bed and first slow

‘down and stop the bed driving gear 2° and-
then reverse its motion and accelerate same.

until gear 2* is again retating at the same
speed and in the same direction as ﬁe r 12,
The pinions 4*, 4* are meanwhile shiftdd so
that, just as or before the sector 2t and rack
4* again
comes into mesh with gears 1*, 2* and con-
seqiiently gear 1* continues to drive gear 2+
in the direction in which bed gear 2° is then
rotating for abeut.another two-thirds reve-
lution of gear 1*; then the sector 2° and rack
6* again take control of the bed, and simul-
taneously gear 2 is freed from both gears 1,
1%, by the shifting of pinions 4%, 4* as de-
scribed.

In the example shown the rack bar 6

makes three complete reciprocations for each:
reciprocation of the bed; that is it makes
one-half reciprocation while the roller or
wrist-pin 5° is moving from the upper to the
lower side of the slot 6°, while the press is

" being reversed at the right hand end of its

60
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stroke (Fig. 3), which is sufficient to reverse
the bed at that end of its stroke; the bar
thiel’ makes a_complete reciprocation while
the roller 5¢ is making a complete orbital
rotation during the time that the bed is
under the control of the gears 1* and 2*; and
bar 8 then makes another one-half recipro-
cation while the roller 5° is traveling rom
the bottom to the top of the slot (see ig. 5),

«ard which suffices to reverse the bed at the
left hand end: of its stroke, and bar 6 males
another peciprocation while the bed is under
the control of the gears 1 and 2¢ before it
begins to again reverse the bed at the right
hand end of its stroke. In ether words shaft
513 geared to rotate three times to every two
revolutions: of the shaft 2. The ent, 29
attached to the side of the gear 2¢ enables me
to reverse the bed, as above described, and
ot he swme time the .subsequent movement
of the ent by the gear prevents any
clash or interference between the segment
and the rack bar 6 during the idle stroles of
the rack bar 6, or the:time when the bed is

therefore I do not have to provide any means
to shift the raek bar 8* to prevent clash. In
the example shown bed gear 2° makes prac-
tically one revolution in moving the bed a
cemplete stroke i either direction, includ-
ing the starting and stopping at the ends of
the uniform portions of its stroke,—and is
rotated alternately in opposite directions.
The relative speed of movement of the bed
as compared with the speed of rotation of
the gears 1% 2* can be varied by varying the
size of the gear 2, The length of move-
ment imparted to the bed for each rocking
motion of the shaft 2 can be varied by chang-
ing the size of the gear 2°. The length of
time, or proportion of extent of revo ation
of gear 2¢, required for a reversgl can be
varied by properly designing the sectors 2,
2! and the ﬁ%ngth of the crank 5°,
Preferably when gear 2° js being driven
direetly from gear 12 the bed is on its print-
ing stroke; and when gear 2° is being driven
directly from gear 1 the bed is on its return
idle stroke. When pinions 4%, 4* are in
-mesh with gears 1, 2* respectively, they serve
as ah ihtermediate to rotate gear 2* opposite
to -1%.  But when pinion 42 is in mesh
with: gears 1%, 2% it merely serves to cause
these two gears to rotate together in the same
direction. . '
Pinions 4#, 4* are practically a unit,—and

They impart motion to gear 2* in alternate
directions. When pinions 4%, 4% are in the
gaps 1%, 17 ‘of gears 1, 1% then the pinions
| are driven by gear 2* and are reversed with
said gear, and then continue to drive gear
2* in the proper direction.’
The gaps 1% 17 in
varied in extent but should be sufficient in
length to permit the segment 2° nnd rack 6
to reverse the motion of the bed driving
gear 2° while the pinions 4°, 4* are not in
operative mesh with either gear 1 or 1%
When the bud driving gear 2° attains normal
speed (i. e. when gear 2* is running at the
same speed as gear 1¢) the intermediate 4

- (or 4% 4% us the case may be) again comes

under control of the gears 1* or 2, and .

may be formed in one piece. Pinion 4* re- .
mains constantly in mesh with gear 2

s 1, 1* may be
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into mesh with the proper gears, as de-
scribed, so as to cause gear 2* to keep control
of the bed while the reversing devices are
not in control thereof. :

The rack bar 6 moves oppositely to the
bed .during the periods of reverse, and so
has a tendency to neutralize the jars of re-
verse. For instance, if rack bar 6 weighs
100 pounds, its momentium would neutralize
the momentum of 100 pounds weight in or
on the bed; in other words, the tendency of
the press tq slide on floor during reverse is

" reduced.

.16
20
‘28
‘ ¥
85

40

" nately locked to the
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What I claim is: o
1. In combination, a bed driving gear, a
shaft carrying said gear, a gear keyed to

said shaft, a pair of oppositely .rotating

driven gears, ‘and means whereby sai
l§ea,rs may be alternately caused to
e gear fixed on said shaft; with

driven
drive tl

means for reversing the rotation of the

shaft while both gears are disengaged there-
from, said meens comprising & segment on
the shaft and a reciprocating rack bar. -
9. Tn combindtion, a reciprocating bed, a
rack attached thereto, a driving gear, a
shaft. carrying said gear, a gear keyed on
said shaft, a driven gear loose on said shaft
beside the latter gear; a second driven gear,
and intermediate pinions adapted to trans-
mit. motion from either of the driven gears
to the
for shi xtxgl said intermediate pimions sa as
to alternately drive the said keyed gear-from
said driven Eears. ‘ v
3. In combination, a bed driving gear, a
shaft carrying said gear, Q}sﬁ‘gear eyed to
said shaft; a pair of oppositely rotating
driven gears, and intershediate pinions
whereby said driven gears may be alter-
ar keyed on said
rovided with

shaft, said driven gears being ‘ I
e intermedi-

gaps to Eermit shifting of th
ates; wit

of the shaft while both driven gears are
disengaged therefrom.
- 4,
rack attached thereto, a bed driving gear, a
shaft carrying said gear, a gear keyed on
said shaft, & loose driven gear on said shaft,
beside the latter geat; a second driven gear,
and intermediate pinions adapted to trans-
mit motion from either of the driven gears

~ to the gear keyed on the shaft; with means

(135
-~ to alterna,tely

&3

for shifting said intermediate pinions so as
drive the said keyed gear
from said driven gears; with means for re-

. versing the rotation of the shaft while the

60."

prising.a segment. on said'shaft and a recip-
rocating cyank actuated rack bar.

5. In combination, a reciprocating bed,-a
Fack attached thereto, a bed driving gear, a
shinft carrying said gear, a gear keyed on
said shaft, & loose driven gear on said shaft,

keyed on the shaft; with means

Jheansefor reversing the rotation

n combination, a‘re‘c’g)rocating ‘bed, a

driven gears are not in control thereof, com--

1,006,783

a second driven gear, and means to trans-
mit motion from either of the driven gears
to the gear keyed on the shaft; with means
for reversing the motion of the shaft com-
prising a segment on the shaft, and a crank
actuatéd rack bar adapted to be engaged
by the segment while the driven
out of control of the shaft. :

6. Means for . reciprocating type beds,
comprising a rack attached to the bed, a bed
driving gear’ engaging the rack, a shaft
carfying said gear, a gear keyed on_said
shaft, a loose driven gear on said shaft be-
side .the kéyed gear, a second driven gear
meshing with the loose gear; intermecfia:te
pinions adapted to transmit motion from
either of the driven gears to said keyed gear
on the shaft, said driven gears being pro-
vided with gaps to permit the shifting of
the intermediate pinions without clash; and
means for shifting said intermediate pinions
so as to alternately drive the said keyed gear
from said driven gears; with meahs for re-
versing the motion of the shaft, while the
d{fiven gears are freed therefrom, compris-
ihg sectors on the shaft, and a crank actu-
ated rack bar adapted.to be engaged by the
sectors, substantially as described.

f The combination of a shaft, a gear
fixed thereon, oppositely rotating gears and
shifting pinions adapted to transmit motion
alernately from the oppositely rotating
gears to the gear fixed on the shaft, thereby
rotating said shaft alternately in opposite
directions, and means independent of the
said gear for reversing the rotation of the
shaft while said gears are not in control
thereof. :

8. In combination, a reciprocating mem-
ber, a rack attached thereto, a gear meshing
“with said rack, oppositely rotating gears
and shifting pinions addpted to transmit
motion alternately from said oppositely ro-
tating gears to said rack engaging gear in
opposite directions, and means for revers-
ing the motion of said gear while the said
driving gearing is freed therefrom; the
driving gearing and the reversing means
acting alternate:iy. : S

member, a rack attached thereto, a shaft, a

said rack, oppositely rotating gears and
shifting pinions adapted to transmit mo-
tion alternately from the oppositely rotat-
ing gears to the gear fixed on the shaft.
thereby driving the latter gear in opposite
directions at uniform speed, and crank actu-
-ated means for reversing the motion of the
latter gear while the said oppositely rotating
gears are fréed therefrom. O

10. In combination, a. bed driving gear,
a shaft carrying said gear, a gear keyed to

gapped driven gears, and a set of inter-

gears are

- 9."The combination of a reciprocating

gear fixed on said shaft and meshing with.
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mediates whereby motion may be alternately
transmitted from one of said driven gears
to the gear keyed on said shaft, and means
for shifting the intermediates when oppo-
site the gaps in the driven gears.

11. In combination, a driving. gear, a
shaft, a gear thereon, a pair of oppositely
rotating gapped driven gears, and means
whereby motion may be transmitted alter-
nately from said ‘driven gears to the gear
on said shaft to drive said shaft alternately
in opposite directions, and means for shift-
ing the intermediates when opposite the

gaps in the driven gears; with a segment
connected with the gear on said shaft, and 13
a crank actuated rack-bar adapted to be
engaged by said secgment and reverse the
motion of the shaft, while both said driven
gears are freed from said driving gear.
In testimony that I claim the foregoing 2o
as my own, I afix my signature in presence
of two witnesses.
MICHAEL ANDREW DROITCOUR.
Witnesses:
Crias. Hioxman,
Percy (. Suaw.



