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UNITED STATES

PatenT OFFICE.

.'MECHANICAL,_MOQEMENT'AND BED-MOTION FOR cYu-NDER PRINTING-MACH-E_NES;

SPECIFICATION fmmmg ]_:;art of Letters Patent No. 692,679, da,ted Februa,ry 4: 1902,

| Apphea.tmn filed M’L}f 7, 1901 Serial No 59 181

(No mudsl )

To all whom it QLYY concern | *
Beitknown that I, EDWIN FRANCIS LEILICH
a.citizen of-the Umted States, residing at San
Francisco, in the county of San Franciscoand
State of - Oa,llfornm, haveinvented certain new
and useful Improvements in Mechanical

- Movements and Bed - Motions for Cylinder

10

t5

Printing-Machines, of whleh the followmw 1S
a specification.

My invention relates to an 1mnroved I e-
chanical movement and bed- motion for cyl-
inder printing-machines, the object of myin-
vention being to pr 0V1de an apparatus of this
character in whleh so far as possible, the
shock and jar due t0 the sndden stoppage of

the printing-bed at each end of the stroke |

shall be done away with. -
Cylinder printing-beds with the forms there-

~on are often of great weight, and the rapid

20

- stroke to'lift the press at the other end and
to cause strain on the parts and v1bra,t10n_ |
I remove this vibration and jar |

30

stoppage of this hea,vy body moving with con-
siderable velocity tends at each end of the

of the press.
by causing a heavy weight to move synchro-

‘nously with the prmtmff -bed, but in the op-

posite direction, at the same Veloelty there-
with. The force or momentum transmitted
to the frame by the stoppage of the printing-
bed moving in the one direetion is thus neu-
tralized by the force or momentum transmit-

ted by the stoppage of an equal body movingin

~ the opposite direction with the same veloelty

35
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Since my invention is a new mechanical

‘movement, it will be equally appheable to

other machmery’ besides printing-presses, in
which a heavy body makes rapld reciproea-

‘tions, and I desire to claim the same in con-
nection with all such machinery.

40

My invention therefore resides in the novel
construction, combination, and arrangement
of the parts for the above ends, heremafter

fully speecified, and pa,rtlcula,rly pointed 01113'
‘1n the claims.

In the accompanying drawmws Flﬂ'ure 1is
a plan view of a printing-bed eoustructed in
accordance with my invention.
side elevation of the same. Fig. 3is a detail
in cross-section of the end of the weight,

ing the auxiliary weights in posmon Fig. 4

‘is an enlarged perspectwe view of a portion

of the press.

ism to that shown in Fig. 2.

cylinder which carries the driving-gear.

1 of the drwmﬂ'-shaft

Fig. 2 isa

ShOW- q

ing the poswlons of the sen‘mental 0‘6::11 and

'drwmg- gear relatively to the upper and lower

weight-racks and upper and lower auxiliary
racks when approaching the end of a stroke,

| when at the end of the stroke, and when beﬂ'm-

- EDWIN FRANCIS LEILICH, OF SAN FRANCISCO, CALIFORNTA.
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ning the next stroke, reqpectwely These
views show the opposn;e side of the mechan-

TFig. 8 isa cross-
section of the apparatus on one side of the
driving-gear. Fig. 9 is an end view of the
Fig.
10 is a section of the same. Fig. 11 is a ver-
tical section on the line A A of Fig. 8 look-

ing in the same direction of the arrow. Fig.
{ 12°is a verlical section on the line B B of FI,_.:,

S lookmcr in the same direction of the arrow,

and Fln' 13 18 a broken end view of the

welght.

Before deseubmw the appamtus in detml |

it will assist in’ undel standing the nature of
the invention to ﬁrst descube the same in

general terms.
The movements whlch must be Obta,med

6o

75

are & general. reclprocatmﬂ' movement of the

printing-bed and a simultaneons and equal |

reciprocation in the opposite direction of a

weight or counterbalance of about the same

| weight as the printing-bed. These move-
ments have to be derived from the continuons

To aecompllsh this
{ result, the motion of the prmtmmbed is de-

revolution of the shaft.

30 '

rived f1 om the rotation of the shartindir eetly |

through the motion of the weight. The welight

reclproca,tes on rollers and tmnsmlts move-

ing gear-wheel meshing at 0pp0$1te ends of &

diameter with racks on the weight and print--

ing-bed, respectively. By means of this os-
ctllatmg gear-wheel, then, a reciprocation of
the printing-bed mmulta,neous with and equal
and opposite to that of the weight is assured.

Next, as to the derivation of the reciprocation

of the weight from the continuous revolution

A cam 30
is snitably connected to the ﬂ'ea,r-wheel 31 and

‘ment to the printing-bed through an oscillat-

90

95 -x :

This is accomplished
-by providing upper and lower oppositely-fac-
1ing racks on the weight, arranged to mesh al-
ternately with a contmuously-revolwnﬂ' driv-
‘ing gear-wheel on the stud-shaft.

ICU - |

is used to bring the drwmg gear-wheel alter-

-natelv into enﬂ'aﬂ'ement Wlth the upper and

Kigs. 5, 6, and 7 are detmls show- | lower racks.
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Referring to the drawings for a more de- | ter were extended beyond their ends. They

tailed deseription, it will be seen that 1 rep-
resents the main driving-shaft. From said
shaft power is derived through a gear-wheel
2 thereon toreciprocate the printing-bed and
welght, and through a pinion 3 is obtained
power to operate the cam which disengages
the driving-gear from one of the weight-racks
and causes it toengage with the other. The
gear-wheel 2 meshes with the driving gear-

- wheel 4, which is mounted on a stud-shaft 5,

20

placed eccentrically on the end of a eylinder
6, the latter having a pivotal bearing in the
frame 7. Supposing that the wheels 2 and 4
are moving in the direction of the arrows and
that the weight 8 is moving to the right and
printing-bed 9 to the left, the driving-wheel
4 will then be in mesh with the upper weight-
rack 10and out of mesh with the lower weight-
rack 11. DBoth of said racks are rigidly at-
tached to said weight, which reciprocates on

-~ rollers 12 in the frame 50 of the apparatus.

30
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When the weight 8 moves to the left, the
printing-bed 9 is necessarily moved with an
equal velocity to the right, this simultaneons
movement being due to an oscillating gear-
wheel 13, which is axially and loosely mount-
ed on the eylinder 6, as shown in Fig. 8, and
1s operatively connected at opposite ends of
a diameter with both the printing-bed 9 and
the weight 8, meshing with a bed-rack 14, de-
pending from the printing-bed, and meshing
with an auxiliary rack 15, secured to the
weight alongside the lower weight-rack 11.
T'he weight will move to the right so long as
the rack 10 is in engagement with the driving
gear-wheel 4, since the latter moves continu-
ously. When the end of the rack 10 arrives
at the driving-wheel 4, so that the propelling
force of the latter on the former ceases, it will
then be necessary to positively arrest the
movement of the weight, and therefore also
of the printing-bed, instead of merely allow-

~ ing it to come to rest, and it will be necessary

45
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to control said further movement, reducing
the speed gradually until the weight and
printing-bed come to rest and then starting
them in the opposite direction and gradually
accelerating their speed until they move in
said opposite direction with the same veloecity
as before derived from the driving-wheel 4.

In order to positively control the movement
of the weight while diminishing the speed to
zero, there is mounted on the stud-shaft 5,
side by side with the driving gear-wheel 4 and
secured to said gear-wheel, a segmental gear-
wheel 106, which is of the form of about half
an ellipse divided near the minor axis. This
segmental gear-wheel is arranged to engage
alternately with two auxiliary racks 17, which
are mounted on wedge-shaped blocks 18, ex-
tending upward from the lower portion of the

- weight and downward from the upper over-

hanging portion 19 thereof, so that said aux-
iliary racks 17 converge toward each other.

"T'hey occupy positions which would be along-

side of the upper and lower racks if the lat-

5

on the end of a eylinder 6.

are thus adapted to engage the segmental

gear 16, which, as already stated, is secured 7o

at the side of the driving gear-wheel 4. The
segmental gear 16 is so secured to the gear-

wheel 4 that at the time the end of the rack

10 arrives at the driving gear-wheel 4, and
therefore goes out of engagement therewith,

the central point of the segmental gear 16 at

the end of its major axis and farthest from
the axis of revolution of said gear is vertical
and comes into engagement with the advanc-
ing end of the obliqune upperauxiliary rack 17.
Motion is now communicated to the weight
no longer from the gear-wheel 4 through
the rack 10, but through the medium of the
segmental gear 16 and the auxiliary rack 17,
and this is a constantly-diminishing motion,
notwithstanding that the angular veloeity of
the gear-wheel 4 and segmental gear 16 is
constant, because the distance from the cen-

ter of rotation to the point of transmission of

the motion continually diminishes, owing to
the elliptical form of segmental gear and the
oblique and downward direction of the upper
rack 17. Provision must now be made for
disengaging the segmental gear 16 from the
upper auxiliary rack 17 and causing it to en-
gage the lower auxiliary rack, so as to pro-
duce a motion of the weight in the opposite
direction. This iseffected by meansof a cam-
groove 30 in the gear-wheel 31 on the stud-
shaft 20, said wheel 31 being driven by a pin-
ion 3 on the main driving-shaft. In said cam-
groove 30 rides a roller 21, carried by a link
22, having an end 23, forked to pass over the
projecting end of the shaft 20 to be guided
thereby, said link £2 being jointed, as at 24,
to a bell erank-lever 25, pivoted at 26, and the
other arm of said lever 25 being jointed, as
at 27, to a link 28, the upper end of which is
connected to a stud 32, eccentrically located
When the roller
21 passesfrom the high to the low dwell of the
cam-groove 50, the link 221s moved inwardly,

75
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thereby moving the link 28 downwardly and

rotating the cylinder downwardly through a
smallare. 'Thestud-shaft 5, which, asbefore
stated, 1s eccentrically carried on the other
end of said cylinder 6, is thus depressed,
thereby depressing also the gear-wheel 4 and

the segmental gear 16, both of which are

mounted on said stund-shaft 5. By this move-
ment of the roller 21 in the cam-groove 30,
then, the segmental gear 16 is thrown out of
engagement with the upper rack 17 and into
engagement with the lower rack 17.

Rollers 34 are provided at and fixed to the
end of the segmental gear 16, and these rollers
engage shoes 35 at the ends of the auxiliary
racks 17. 'The object of these rollers is to

reduce friction while retaining control of the
weight and printing-bed on changing from
movement in one direction of the reciproca-
tion to the opposite and also to properly aline
the parts so that on making the change the
-teeth of the segmental gear shall enter into

115

120

125
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mesh W1th the teeth of the Iowe1 eumhary [ body, of eubstantlally the same mass as the_: B
- rack 17. | |

As shown-in Fig. 10 the cylmder 6 is sult-

‘ably weighted on one sule as at 36, to com-
pensate for the weight of the studs 32 and 5
and the parts car rled thereby. Theweight8 |
~ at opposite ends carries pistons 37 38, and the
- -prlntmn'-bed 9 earries at 0pp031te ends pistons

39 40. - The pistons 87 39 are in alinement

mth each other, and at the end of the move-

ment of the Welght to the left and the print-

ing-bed to the right said pistons 37 39 enter:

' "0pp051te ends of a cylinder 41, fixedly secured

20

to the frame 50, thereby eompreesmﬂ' the airin

said cylinder, which compressed air thus acts
as a cushion to partly overcome the momen-
. tum of the weight and prlntlnﬂ'-bed “When
the weight and prlntln g-bed move in the other'-
dlreetlon the pistons 38 40 compress air ina

cylinder 42 and effect the same resunlt.

In order that the momentum of the Welﬂ'ht?'
..may. eounterbalance the momentum of thef
printing-bed,including the forms,asnearly as’

possible, there are prowded eumhery weights

49, which-may be added to the weight as nec-
essary to equalize the weight of the printing-

..bed when the forms are placed thereon.

30

T'he eeunterbalanelnn‘ of the momentum of

the printing-bed may be accomplished by em-

ploylnn' not only a weight of equal mass trav-
eling in the 0pp051te direction with equal

e Veloclty, but also a weight of less mass trav-

35

eling with greater. VGIOCIE} or vice versa, the
necessary Gondltlon being that the momen-
tum of the printing-bed shall be substentlally

equal to that of the weight.

40
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I claim—

1. In an epparetus of the character de-'

seribed, the combination of arotating shaft, a
lon 1Entw:ufln:&.elly -reciprocating body, means op-

erated by said shaft for remprecetlnﬂ' sald
body; a second lonUltndlna,lly-remprocatmfr_

body of substantially the same mass as the

first, and an operative connection between

them whereby they reciprocate in opposite
direetions with equal velocltles substenhal] y

a8 deseribed.

50

2..-In an apperetus of the characfer de-
serlbed the combination of a rotating shaft, a

'lengltudmelly reciprocating body, a. wheel

driven by said shaft and operatively connect-

- ed alternately at opposite sides thereof with

55

sald body to reciprocate the same, a second
longitudinally-reciprocating body of substan-
tially the same mass as the first, and an op-
erative connection between them whereby

- they reciprocate in opposite directions with
- equal velocities, substantially-as described.

6o

3. In an apparatus of -the character de-

scribed, the combination of a rotating shaft,
- a gear-wheel thereon, a second  gear-wheel
- meshlnﬂ' with the ﬁlst a lonﬂ'ltudma,lly -re-
'mproeetmﬂ' body, upper and lower racks|
thereon, means operated by the first-named

shaft for moving the latter gear-wheel into
mesh with said upper and lower racks alter-

.1 first, and an operative connectlon between_
‘the twe bodies whereby they reciprocate in
opposite directions with equal Ve10(31L1es, sub-

stentlally as described.

vo

4, In an apparatus of the ehmeeter de-—_ |

seribed, the combination of a shaft; a contin-
-uously-drwen gear-wheel the1eon a longi-
tudinally - IBCIPI'OchtIHg body, upper and'

lower racks thereon, means for moving said

shaft to bring said gear- Wheel into mesh Wl‘oh.

said racks alternately, upper and lower aux-

‘iliary racks at each end of said body, pro-
{ vided with the shoes 35, and a segmental gear
provided with the rollers 34, mounted on Sald |

shaft and engaging with eald auxiliary racks

at points near the ends of the strokes Snb-_

'.stent1a,lly as described.
5.-In an apparatus of the chelaeter de-.

75

80

scribed; the comblnemon of a shaft, a eon-_'_

tmuonsly driven gear-wheel thereon; a longi-.
tudinally - reciprocating’ body, upper ‘and
90
shaft to bring said ﬂ‘eer-wheel into mesh with =~
said racks alternately, upper and lower : aux-_
iliary racks at each end of ‘said body pro-
vided: with the shoes 35, said aumhary racks

95
| and a segmental gear prowded with the roll- |

lower. racks thereon, means for moving S&l(l

being out of alinement with the main racks,

_sa1d eumhery racks at pemts near the ends_._

of the strokes, substantially as deseribed.

6. The combination of a printing-bed, a,_"
rack thereon, an oscillating gear-wheel mesh-
1 ing with said rack, a weight having a rack

100

Wlth which said n'ee,r-wheel meshes on its op-
posite side, and means for reelproeatmg sald

weight, substantially as described.

7. The combination of a prmtmg bed a

I05

rack thereon, an oscillating gear-wheel meeh-
ing with said rack, a weight having a rack
with which said gear- wheel meshee on itsop-

posite side, means for varying the weight to

ITO
equalize its mass with that of the pmntlnfr-—:', '
“bed,and means for reelproca,tmﬂ' sald weln‘ht

'snbsta,ntla,lly as deseribed.

8. The combination of a prmtlnﬂ'-bed e |

-weln'ht ‘means for reciprocating the welbht
and an operative connection between. the .
~weight and the prlntlnﬂ'-bed whereby the lat-
ter i§ moved in the opposite direction to the .

115

former and with the: same momentum , Sub-

stantially as deseribed.
- 9. The combination of a pnntmﬂ‘-bed ‘a

120

weight, means for varying the mass of ‘the
weight, means for reciprocating’ the weight,

and an operative connection between the
weight and the pr1nt1nﬂ*-bed whereby the lat-

125

ter is moved in the opposite direction to the
former and with the same momentum sub- )

stantially as described.

10. ‘The combination of a pmntan' bed a,

weight, means for reciprocating the Wewht

nately, a second 10nfr1tndma,lly-1eelprocetmg | at the bewmnmﬂ' of the remprocatlon and an

130
.means for. reducing the speed at each end of_, ;
168 reciprocation crradua;lly before bringing it
to rest, and forgraduallyi increasing the: Speed |
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35

operative connection between the weight and

the printing-bed whereby the latfer is moved
in the opposite direction to the former and
with the same momentum, substantially as
described. | |

11. The combination of a printing-bed, a
welght, means for reciprocating the weight,
anoperative connection between theprinting-
bed and weight whereby the latter is moved
in the opposite direction to the former and
with the same momentum, and means carried
by sald bed and weight forreducing the shock

on the stoppage of said bed and weight at the

end of the stroke, substantially as described.
12, The combination of a printing-bed, a
weight, means for reciprocating the weight,
means for reciprocating the bed in the oppo-

site direction to the weight and with the same

momentum,and means forreducing the shock
on thestoppage of said reciprocating elements
at the end of their stroke,.said means com-
prisingcylinders, and pistons arranged to en-
tersald cylinders at the endsof the strokeand
compress the air therein, substantially as de-
scribed. | N

13. The combination of a driving gear-
wheel and a segmental gearrotating together,
a weight having upper and lower main racks
and upper and lower oblique auxiliary racks,
means operated at predetermined intervals
for reciprocating the driving gear-wheel and
segmental gear relatively to said upper and
lower racks, whereby the gear-wheel and seg-
mental gear are thrown out of engagement

with the upper main and auxiliaryvracks and |

broughtinto engagement with the lower main

892,879

| and auxiliary racks or vice versa, a printing-

bed, and an oscillating wheel driven by the
welght and driving the printing-bed in the op-

posite direction to the weight, substantially

as described. |
14. The combination of a rotating shaft, a
gear-wheel mounted thereon, a driving gear-

wheel meshing with the first gear-wheel, a

weight having upper and lower racks, a cam-
wheel driven by means of the rotating shaft,
a lever operated by said cam-wheel to recip-
rocate the shaftof the driving gear-wheel into
mesh alternately with the upper and lower
racks of the weight, oblique auxiliary upper
and lower racks at the ends of the weight, a
segmental gear reciprocated with the driving
gear - wheel, and brought into mesh alter-
nately with the upper and lower oblique aux-
iliary racks, rollers carried by said segmental
gear and engaging shoes on said weight, a
printing-bed, a rack thereon, a rack on the
welight, an oscillating gear-wheel engaging
both of said latter racks whereby the print-
ing-bed and the weight move in unison in op-
posite directions, cylinders, and pistons car-
ried by said weightand printing-bed and en-
tering said eylinders in opposite directionsat
the ends of a stroke, substantially as de-
scribed.

In witness whereof 1 have hereunto set my
hand 1n the presence of two subsceribing wit-
nesses.

EDWIN FRANCIS LEILICIL

Witnesses: |

IFRANCIS M. WRIGHT,
M. T. BEGLEY.
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