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- UNrTED STATES PateEnT O

GEORGE F. READ, OF BROOKLYN, NEW YORK, ASSIGNOR. LY
- MESNE ASSIGNMENTS, TO ROBERT HOE AND CHARLES W. CARPENTER,
OF NEW YORK, N. Y., COPARTNERS DOING BUSINES
NAME OF R. HOE AND COMPANY.

- BED-MOTION FOR CYLINDER PRINTING-MAGHINES,

| SPEC_IEIGATION foi’ming part.of Letters Patent No. 688,691, dated December 10; 1‘901;

‘Application filed March 20, 1896, Serial Wo, 584,045, No model)
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- To all whom it may concern: - - -tion of the arrow associated therewith, the 5o
Beitknown thatI GEORGE F. READ, a citi- Impression-cylinder and some other parts be-
zen of the United States,residing at Brooklyn, | ing shown in elevation. TFigs. 4 and 5 are.
county of Kings, and State of New York,have | plan views of the bed mechanism, the same
5 Invented certain new and useful Improve- veing partially in section through the bed on
- Ients in Bed-Motions. for Cylinder Printing- | the section-line 4 of Fig. 2. Fig. 6 is a plan 5
Machines, fully described and represented in view of most of the parts, though a part of
the following specification and the accompa- | the bed isbroken away and the portion of the
~ nying dmwiﬁgs;"fo.rming a part of the same. | sliders therefor. T
to  Thisinvention relatestoan improved means | This Invention may be applied generally to
- for propelling the type-bed of a bed-and-cyl- | reciprocating beds, but is more especially 6o
inder printing-machine in its reciprocating | adapted for use in connection with and is es-
movement and for reversing its motion at ‘pecially designed to form a part of the bed-. |
eachend of the stroke, which means may also | motion of a cylinder printing-machine, and
15 .be applied for reciprocating partsin other ma- although illustrated here in connection with
~chines. - . o .. that type of bed-and-cylinder printing-ma- 63
The invention consists in novel means for chines which has but oneimpression-cylinder
reversing the movement of the reciprocating ! it is capable of use with any of the various
bed after it has made the greater extent of | forms of that class of printing-machines, the
2o itstravelineither direction and whereby pro- | one illustrated being selected simply for con-
~ vision for its movements 18 made so that it “venlence in explanation of the invention. 70
may not only reciprocate in codperation with - This printing-machine consists in general
an impreS'sion-eylinder. revolving at a high | of an Impression-cylinder C, mounted in Suit-
__ velocity, but its reversal may be quickly ac- | able journals 25 in the framework, which
25 complished without strain or jar and a high | journals are seated upon spring-supports and
maximum of speed of the machine be thus | made capable of rising and falling by means "
made attainable, said means including mech- | of a lifting mechanism safficiently illustrated
anisms whereby a member is caused to reeip- | and so common in the art of printing as to.
- Tocate in a horizontal path of travel with sue- | need no special description, being shown as
30 cessivelydecreasing and increasing velocities. including a toggle 20, operated by the rock-
1n coaction with an abutment on the bed,with | shaft 51, rock-arm 02, rod 53, cam 54 on a 8o
which it coacts to slow down the bed from its | shaft 20, and actuating toothed wheels 56, 57,
~ high or normal velocity to a state of rest, then | and 58, the latter of which meshes with the
- starti the same in the opposite direction, and | wheel 40 on the driving-shaft. This impres-
35 accelerateit tothe normal velocity of the bed. sion-cylinder cooperates with the typeorform
A practical embodiment of the preferred carrying reciprocating bed B, with which it 8
form of theseimprovemen_ts is_illl.lbsbrate'dhy _engages and cooperates in performing the
the accompanying drawings, in ‘which— ~{.printingoperationin a general sense, as usual
Figurel represents a sideelevation of a sin- | in machines of this class. Herein this cylin-
40 gle - cylinder flat-bed ‘printing - machine in der is shown as provided with a wheel 42,
- which the inventionis embodied. Tig. 2rep- | fast upon- its shaft, which is engaged with go
resents a longitudinal sectional elevation of | and driven through an intermediate 41, that
the prinecipal parts thereof, said view being | is driven by the wheel 40 on the main driv-
- taken on the line 2 of Fig. 6 as seen looking ing-shaft 10). S
45 1n the direction of the arrows associated with T'he type-bed B has rigidly projecting down-
~ said section-line. Kig. 3 is a partial end ele- wardly from it hangers I J, which respectively gs
. vation and & partial vertical sectional eleva- | carry the bed-racks 1112, which racks are on
~* tilon, the section being taken on the section- opposite sides of and alternately driven by

line 3 of Tig, 2 as seen looking in the direc- | the driving or crank wheel D for Imparting




30

to the bed the major part of its movements of |

reciprocation in opposite directions, as will

presently appear.

- mediate parts

ar. - In this construction of
bed mechanism the crank or bed-driving

‘wheel D applies its power directly from the
driving-shaft 10 without complicated inter- |
between that member of the

mechanism which propels the bed at its uni-

form velocity and the one which retards;

o {-)

~ ble of applying motion to the bed by arrang- -
ing the crank or driving wheel D in a hori-
zontal or vertical plane. __
position, however, has the advantage of en-

stops, starts, and accelerates its motion.

" The mechanisms herein embodied are capa-

™% Rbling the crank-pin b, hereinafter described,

 surface or always near the body whose iner-
- tia hasto be overcome and which is to be
20
~ tion, as will now be explained. - This crank
~ or bed-driving wheel D is fast toa

to talke hold of the bed very close to its under

controlled by said pin in performing its funce-
- heel D 1 shaft 6
and arranged to revolve continuously in a

“horizontal plane, said shaft being journaled :
“ina hub 60 and stepped in a suitable support
ot its lower end. On its under side this wheel

~ Dis provided with a beveled gear 61, with
© which another beveled gear 62 on the driving-

~ parts

35

shaft 10 meshes. As before stated, this crank

or bed-driving wheel D is alternately engaged
7 with one or the other of the bed-driving racks -

11 12,and in order to render more stable the
said racks in this instance are made

the moving elements in accomplishing this
alternate meshing with the wheel D. It 18
to be understood, however, that the inven-

" tion is not to be limited to a construetion 1n

 which the alternate meshing of the driving-.

~ wheel D with the two racks 18 accomplished

40 |
~ and operation of

The construction
the racks for the purpose
of causing the driving-wheel D to engage

by movement of the racks.

" the racks alternately will now be explained.

45

These bed-driving racks 11 12 are on either
side of the driving or crank wheel D, and
each is arranged to have & lateral motion by

" which it is alternately brought into and out

- 50

55

60

of line with the said drivine-wheel. Kach
‘rack is composed of two members 80 81, the

inner member 80 being the rack proper, and

by reason of its being capable only of moving-

between end guides it is only capable of side-
wise movement, while the other member Sl
or the outer one being housed in a longitudi-
nal guide is capable of moving endwise only.
These two members are connected together
bv o number of short links 85, so that the

L

longitudinal movement of the outer member

31 will impart an inward or outward move-
ment to the inner member 30 or rack it car-
ries, which movement is analogous to that in
aparallel-ruler. The longitudinal movements
of these outer members, so as to cause the in-

ward projection or outward withdrawal of

‘the racks from alinement with the teeth of

~the bed-driving wheel, are accomplished by
“contact of their ends ab the appropriate part | driving or crank wheel D.  Each end of this

with the
‘abutments. (Compare Figs. 4 and 5)

" The crank or bed-driving wheel D 18 of a
driven as to revolve

or crank wheel D earries a stud o,

"The horizontal dis-

'8, having the same

-2, carried by

‘equal to the diameter of

path of travel ot

to allow the bed to travel

- 688,691

of the stroke of the bed In bothdirectioné |

size and so geared and
with a peripheral speed coincident with that

hree revolutions for each complete move-

ond frames or suitably-positioned

70

of the 'i111pressi0n'-eyli'nder; but the relation

is such that preferably this wheel malkes 75

ment or reciprocation of the bed. This bed

the center of the crank-wheel and its pitch-
line, and upon this stud 3 revolves a pinion.

| 2, whose pitch-eircle diameter is one-half that
of the crank-wheel D, and its teeth engage

with those of aninternal ann ular rack or gear
' - pitch-cirele diameter as
‘the crank-wheel D. This internal gear 8 1S
fixedly secured to the framework by the ped-
estal P, (see Fig. 2,) which pedestal, it will be

_ _ _ set into it
so that its center is exactly midway between

perceived, houses the bed or crank wheel D,

the beveled wheel 61 it carries, and pinion 2,

_ | _ :902 . o
and also by means of a flange extending up- =~
ward from the web on the pedestal which car-

ries hub 60 affords a steadying-bearing for

o bovoled wheel 61and throngh ibthe crank-

Whﬁeel D and pinion 2. | R
" The crank-wheel D, carrying with 1t the

[ ] .

95

center of pinion 2, causes the said pinion to
revolve about its stud 3, and as the internal

cear § has twice as many teeth as the pinion

the stud 3, it follows that atb

100

each complete revolution of the crank-wheel

D the pinion 2is caused to make two complete
revolations about its stud, and any point in
the pitch-circle of the pinion 2 will conse-
quently move in a straight line a distance
the internal gear 3
and at the same velocity as would be derived
from a crank of the same radius as the pitch-

105

radius of the erank-wheel D. A crank-pind-

is therefore secured to the one side of the pin-
ion 2 with its center coincident with a point
in the pitch-circle of the pinion and in such
a position thatit will move back and forth in
a right line horizontally or parallel with the
_ the bed. The pinion 2 and
crank-pin 9 thus

form a lever revolving

I11IC

1'15

bodily with the wheel D and rotating on an

independent axis in the direction the reverse
of the direction of rotation of

This crank-pin 9 is secured to the pinion 2
by means of an arm Or plate 20, fast to one

the wheel D.

120

face of the pinion 2, said crank-pin being

preferably supplied with a square
box 1. For codperation with this crank-pin 9
the bed is provided with projecting ribs 66 67,
separated so as to provide a horizontal rec-

journal-

125

tangular bearing-slot S, alined with the course

of travel of the crank-pin 9, it being of a width '

suitable to receive the box 1 of said erank-pin

and allow the same to slide or travel freely
horizontally therein and of sufficient length
a distance substan-

tially equal to one circumference of the bed-

S

130




 sential.

10

15

| 688;691 | ' B E’%

~ slot 8 pfo?i&@_s an Ia_butm ent against which
‘thebox 1 of the crank-pin 9 contacts,these con-

tacting portions being the true abutment and

the sides between which the crank-pin 9 trav-

els being in effect simply guides and not es-

At each end of the bed B there is provided
a -pivoted latch L, (see Figs. 2 and 6,) the
office of which latches is to con ple the erank-
pin through its box 1 to the bed when the said
crank-pin is controlling the bed and to un-
couple or unlateh them when the bed is to be
driven solely by the driving-wheel D through

the racks connected with said bed. The
‘Inovements of the latches are accomplished
here by means of rock-shafts 49 50, journaled

in the bed, to which shafts they are fast, and

- whichshaftsare appropriately moved through

20

2

3C

45

30

- the movement of the bed, the
35

their.respective rock-arms 8 69, the studs
upon which travel in camways 71 and 72,
fixed to the side frames. = =~ S

Bearing in mind. .that during the greater
part of the movement of reciprocation of .the
bed or while the same is driven by the crank
or bed-driving wheel D when engaged with

one.or the other of the bed-racks, that the

abutments at each end of the guide-slot S
travel free of ‘the crank-pin 9, and that it is
during the slowing down, stopping, starting,
and accelerating movements of the bed at each
end of ils stroke or while the
reversed that the erank-pin or its hox 1 con.
tacts with said abutments and acts to control
following op-

erations of the mechanisms as thus far de-

scribed will be readily understood, For the

purposes of the description of the operation it
13 t0 be observed that as illustrated (see Fig.
4) the bed B has while running at the uniform

speed of the cylinder Cand in the direction in-

‘dicated by the arrow in Fig. 4 made the major

part of its outward or non-printing movement
while the rack 12 was engaged with the erank
or bed-driving wheel D, during which the slot;
S traveled over the crank-pin 9 until the lat-
ter contacted with said abutment 15, and be-
ing now locked to it by the latch L the move-
ment of the bed is controlled by it, the rack
12 having run out of engagement with the
driving-wheel D, and that there remains of

its movementin such direction only that por-

- tlon of it necessary to reverse it, and at which

;6_9'_:
~ pin 9
- ment of the bed until a state of rest is at.

time the movable members of e
- abut against the end frame, so that the com-
- 55
' ~and withdraw said rack from alinement with

the rack 12 disengages

the racks will

Dletion of this movement will cause the mov-
able member of the rack 12 to slide in its guide

the wheel D, as it has done in Fig. 5. When
_ from the driving ac-
tion of the wheel D, the office of the erank-
18 to gradually slow down the move-

tained, which is accom plished while the said
erank-pin is moving from the position it has
in Fig. 4 to that it has in Kig. 5, at which

time and during which movement 1t will be
~ observed from Fig. 5 that the

rack 12 has

same is being

|

been moved out of alinement with the wheel

D (whose pitch-line, it will be remembered,

coincides with that of the internal gear 8)
and that the rack 11 has been thrown into

alinement with the path of the said wheel D.
The office of the crank-pin 9 is now to over-
come the inertia of the bed and to start it in
thedirection for the performance of the print-
ing operation and
erank-pin travels from the position it has in

accelerate it while the

75

fig. 5 to thatit has in Fig. 4, (in dotted lines,)

with an accelerating motion which will raise
1ts speed, so that when the rack 11 engages
the wheel D the movement of the bed will be
at the same velocity as that of the impres-
sion-cylinder. The bed will thus have been
ran outward at the same velocity as the im-
pression-cylinder and will have been slowed
down, stopped, and reversed or started in the

3o

Opposite or printing direction and again have |

the velocity of the impression-cylinder im-
parted to it, sothat when the rack 11 is geared
with the wheel D the said bed will be wholly

driven by the wheel D and the slot S will
traverse the crank - pin 9 while the latter
reciprocation and be

makes. an ineffectual
brought into the position and move in aright

line appropriately to contact with the abut-
{ ment 16 at the opposite end of the slot S and

operate in the manner, as has just been de-

QO

95

scribed, to slow down and arrest the move-

-ment of the bed in the printing direction and
- to start and accelerate it in the opposite di-

rection or reverse its movement, in making

[OO

which reverse movement the rack 11 willrun

out of gear with the wheel D and the moving

members of the two racks will abut against

| the end frame and cause the rack 11 to be

moved out of alinement with the wheel D and
the rack 12 to be moved into alinement with

that wheel, so that the major part of the non-

printing movement will be accomplished, as

betore described, while the wheel D is geared

with said rack 12. | |

The sides bordering the way or slot S are
not essential, though preferable, since the
active abutments 15 16, which are at the ends

of said slot or way, constitute the part which

actively codperates with the crank-pin 9, and
hence
jecting parts secured at proper points to the
bed, the seating-surfaces for the crank-pin
being either straight or curved, according as
the crank-pin is provided with the box 1; but
1t 18 preferable to have the sides and the box
for obvious reasons. : |

From the foregoing it will be readil
parent that by this
great simplicity is attained, and the desir-
able feature of driving the heavy bed by
mechanisms connected close to it is attained,
and the couple between the bed and its driver
is made very direct. In this. arrangement of
moving racks it will be observed that when

such abutments may be simply pro-

WL J ap-
disposition of the parts

105

I1IO

115

I20

125

I30

either is being driven by the wheel I) and

the links whereby the pitch-line of such rack
has been brought into coincidence with the




Y

Pyl

pitch-line of the wheel D, which drives if,
. the arrangement |

_ of parts is suech as to pre-
vent dislocation of therack by the thrust of

“the teeth in the wheel D, for the reason that

~ cal plane.
.. IO
- that the structure

20

the sustaining-links 85 are then straightened

and afford great resistance. This arrange-
ment of moving racks is also practicable
when the erank-wheel D revolves in a verti-
Moreover, by this horizontal ar-
rangement of the parts it is to be observed
becomes such as to permit
runners for the bed, as 75 76, to be placed

‘quite mnear to the center thereof, for the

reason that the pedestal housing the horizon-

tal wheels affords a strong support therefor.
This is an important feature, made possible
by the simplicity of the mechanism and its
“arrangement. - '

What is claimed is— |
1. The combination with means for driving

~ the bed throughout the greater extent of 1ts

30

movement in either direetion, and an abut-

ment on the bed, of a bed-driving wheel, a

crank connection on a pinion pivoted to sald
wheel, and a fixed internal gear with which

~ said pinion meshes, said wheel and pinion |

being arranged to revolve in a horizontal
plane whereby the crank-pin engages the bed
close thereto and said crank-pin is caused to

travelin aright line at successively decreas-
ing and increasing velocities in its coaction

with said abutment in slowing down and ar-

resting the movement of the bed in one direc-

35

._40

tion and in starting and accelerating it in the
other direction, substantially asdescribed.

9. The combination with means fordriving
~ the bed throughout the greater extent of its

movement in either direction, and abutments
on the bed, of a bed-driving wheel, a crank

connection on a pinion pivoted tosaid wheel,
and a fixed internal gear with which said pin-

ion meshes, said wheel and pinion being ar-
ranged to revolvein ahorizontal plane where-
by the erank-pin engages the bed close there-

“to and said erank-pin is caused to travel 1n a
right line ab successively decreasing and in-
creasing velocities in-its coaction with said

~abutments in slowing down and arresting the

_50

33

movement of the bed in one direction, and in

starting and accelerating it in the other di-

rection, substantially as described.

3 The combination with a bed provided

with a driving-rack, a driving - wheel and
means for engaging said rack and wheel, a

pinion pivoted to said wheel, a member car-

ried by said pinion, a fixed internal gear for
actuating the pinion, and an abutment fast

- to the bed and codperating with said member

6o

actuating the pinion, and

. to slow down and arrest the movement of the
bed in one direction and start and accelerate

*t in the other, substantially as described.
4. The combination with a bed provided

with driving-racks, a driving-wheel and |

means for engaging said racks and wheel, a
pinion pivoted to said wheel, a member car-
ried by said pinion a fixed internal gear for

ciprocated, means

oear,

ciprocated having parallel racks
mounted between sald racks

Dby the longitudinally

“bar 81 mounted to move longitudinally

688,691

the bed and cooperating with said member t6

slow down and arrest the movement of the

bed in one direction, and start and accelerate
it in the other at both ends of the stroke,sub:
stantially as desecribed. |

76

5 The combination with the part to he re-

s comprising & rack and a
gear for reciprocating said part throughott
the greater portion of 1ts movement,of amem-

ber revolving bodily with said gear and ro-
tating on an independent axis in a direction

opposite to the direction of rotation of said
1. and means in connection with said part
to be reciprocated adapted to. engage with
said member, substantially as described.

6. The combination with the part to be re-
and a gear
to engage said
racks alternately, of a lever revolving bodily
ent axis in the direction the reverse of the di-
rection of rotation of _
carried by said reciprocating part forengage-
ment with said lever, substantially as de-
sceribed. _ | - .

"7 The combination with the part to be re-

ciprocated having parallel racks and a gear
mounted between said racks to engage said
racks alternately, of a shaft secured eccen- -
trically to and supported by said gear and a

pinion and an actuating member mounted on
said shaft and constituting a lever, a non-ro-
tative gear engaging with saild pinion, and
means carried by said part to be reciprocated
for engaging with sald actuating member,

substantially as deseribed.

8. The combination with a bed and a bed-
driving wheel revolving in fixed bearings, of

‘a cooperating bed-rack carried by the bed and
consisting of two moving members linked to-

gether, one sliding ion situdinally and moving
the other laterally, and abutments engaged
-sliding member at the
end of the bed-stroke to actuate the laterally-

said gear, and means

30

with said gear and rotating on an independ-

90
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100

105

IIO

moving member to engage and disengage the
rack and driving-wheel, substantially as de-

seribed. | |

9. The combination with a bed and a bed-
driving wheel revolving in fixed bearings, of
twé cooperating bed-racks carried by the bed

(15

and each consisting of two moving members

linked together, one member of each rack
sliding longitudinally and moving the other

laterally, and abutments engaged by the lon-

120

oitudinally-sliding members at the end of the

bed-stroke
gage the racks and driving-wheel, substan-
tially as desecribed. : - |
~10. The combination
revolving in fixed bearings,
rack consisting of a rack-bar

of a coOperating

is prevented from moving longitudinally, a

tween bearings by which it is prevented from

abutments fast to 1 bar 80 and the bar 31, and-abutments engaged _

with a driving-ivheel'

to alternately engage and disen-

125

yar 80 mounted to
move laterally between bearings by which 1t

I30

be- |

moving laterally,links 85 connecting the rack-




. by the bar S1 at the end of the stroke
the bar longitudinally to engage and disen-

to move

- gage the rack-bar 80 and @ riving-wheel, sub-
- stantially as described. '

- 11. The combination with a Ded and a bed-

- driving wheel revolving in fixed bearings, of

~ two cooperating bed-racks carried by the bed, -
- eachrack consisting of a rack-bar 20 mounted-
- to move laterally between bearings by which
1t is prevented from moving longitudinally, a

- 10

~ bar 81 mounted to move longitudinally be-
~ . tween bearings by which it
- moving laterally,

20

Is prevented from

81 at the end of the bed-

engaging the bars Y
alternately

as described.

- horizontaily in fixed bearings, a cranked pin-

lon hung eccentrically to said wheel and a

~ fixed internal gear for actuating the same, an

abutment earried by the bed and coacting |

| with said pinion, and means for

fixed internal

_ links 85 connecting the
-+ rack-bar 80 and the bar 81, and abutments
- 1m

- 8troke to actuate the bars 81 and

- engage and disengage the rack-bars 80 and
‘the bed-wheel, substantially
12. The combination with a bed provided

with a rack, of a driving - wheel revolving

- zontal bed-driving wheel
1ng the latter and

k=

periodically

moving said rack into position to engage said

wheel, substantially as described.
15. The combination with a bed provided

with two racks of a driving-wheel revolving
horizontally in fixed bearings, a ecranked pin-

ion hung eccentrically to said wheel and s

nately moving said racks into position to en-
gage sald wheel, substantially as described.
~14. The combination with the bed the hori-

driving wheel, snbstantially as described,

alter-

heel and pedestal hous-
he latte acting as a support there-
for, of bed-runners sustained over said bed-

25

3

1xed gear for actuating the same,
‘abutments carried by the bed and alternately
coacting with said pinions and means

40_.

~In testimony whereof I have hereunto set

my hand in the

_ presence of two subscribing
witnesses. ' -

GEORGE F. READ.
Witnesses: | | - |

- F. W. H. Craxg,
- E IJ-" SPEIR. E | |
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