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1o all whom it may concern.:

Be it known that I, LuTHER C. OROWELL, a

citizen of the United States, residing at the
city of Drooklyn, county of Kings, and State
5 of New York, have invented certain new and
useful Improvements in Bed-Motions for Cyl-
Inder Printing-Machines, fully described and

- represented in the following specification and
the accompanying drawings, forming a partof
1o the same. o S
* This invention relates, primarily, to the
~means for imparting a reciproeating motion
tothetype-bedsofeylinderprinting-machines.
One species of such printing-machines has an

15 oscillating impression-cylinder that is driven
by a top rack on the type-bed. In one such
construction the eylinder prints while run-
ning in one direction,is then raised, and runs
1dly in the other direction during the return

20 of the bed. Inanothersuch construction the

cylinder, without rising and falling, prints

while running in both directions and is pro-
vided with a returning-cylinder, so as to per-
fect the same sheet. In another such con-
25 struction the eylinder, without rising an'd fall-
ing, prints while ranning in both directions
and is provided with two feeds, so as to print
two sheets upon one side.
such printing-machines hasan impression eyl-
30 inder or cylinders that continuously revolve.
One such construction has one cylinder with

a depressed part that allows the returning |

bed to pass without making printing-contact.
_ Another such construetion, called “two-revo-
35 lution,” has the eylinder raised duaring its see-
ond revolution ov while the bed is returning.
In another such construction, ecalled ““three-
revolution,” the eylinder which runs in print-
ing relation to the bed during one revolution
4o 18 being raised during the next half-revolu-
tion, held in its raised position during the re-

turn of the bed,and beinglowered during the

next half-revolution. Anotherspecies of such

- printing-machines have two impression eylin-
45 ders continuously revolving in opposite direc-
ttons, each printing during its second revolu-
tion and so rising and falling that while one
cylinder is down in printing relation to the
passing bed 1ts companion is up out of such

Another species of |

position. Inonesuch construction sheets mMay 5o,
be fed to each eylinderand delivered printed
upononeside only. Inanothersuch construc-
tion a sheet fed to one cylinder and printed
upon one side is transferred to the other eyl-
inder and printed upon its otherside. In an- 55

other such construetion the cylinders have

depressed portions for the non-printing pas-
sage of the bed and are connected by two
transferring-cylinders, so that a sheet printed
by one cylinder is transferred to and printed 6o
by the othercylinder. Anotherspecies of such
printing - machines, called “stop- c¢ylinder,”
has its cylinder driven during the printing
operation by a top rack on the bed and stopped
while the bed returns by ranning past a flat 6 5
portion of the eylinder. In such printing-ma-
chines a perfect printing operation depends.
upon an exact unison of movement between
the surfaces of the impression-eylinder and

the type-form on the hed during the whole 50 '

period of making the impression, and when
this is accomplished the immediate necessity
to the attalning of a maximum speed of oper-
ation is the rapid slowing down of the move-
ment of the bed, stopping the same, starting 7 5
the bed in thereverse direction,and reattain-
ing said surface speed. This will be best per-
formed when it is accomplished without jar
and is attained by the present improvements.
1The ‘invention consists in the combining, 8o
with the reciprocating bed, of a crank-actu-
ated controlling-arm, whereby the movement
of the bed at either end of its run is gradu-
ally decreased to a state of rest and is then
started and accelerated in theopposite direc- S5
tion; also,in the combination, with the recip-
rocating bed and a driving-pinion movine the

same through a rack attached to the bed, of

a crank -actuated controlling - arm that en-
gages the bed as the driving-pinion ceasesto go
be the driver and thereafter controls the =
movement of the bed and brings the same to

a state of momentary rest, then starts the
same and moves it in the reverse direction
with an aceelerating speed, and is then dis- 95
cngaged from the bed as the driving-pinion
again becomes the driver, whereby the bed,
driven at a maximum speed, is slowed down




O

477,045

in one direction, stopped, and started in the
reverse dire ctlon by a powerful and efficient
mechanisin ﬂm‘r produces a %mooth and regu-
lar movement.

The invention embraces many forms of em-
bodiment in printing-machines and may in
any or all of them be applicable whereverin

any machine it is desirable to quickly con-
vert the movements of any reciprocating de-
vice without jar or undue strain. Many
combinationsof partsand details of construe-
tion are also included within the present 1m-
provements; but the same are so particularly

~ hereinafter desombed as to need no fm*ther

preliminary e*cpl.-,umtlon
Intheaccompany ing drawings, 11111%t1*mmn'
the present impr ovements, Figare 1 is a qu‘le

- elevation taken just within tho nearest side

20

._25.

frame. TFig. 2 is a plan view taken on a line
just above the bed- mck, and Fig. 3, an end
elevation, partially in section, of so much of
a c)]mder printing-machine as is necessary
to an illustration of the application of the
present improvements thereto. Figs. 4 to 13
are diagrams illustrating the bed and its driv-

ing mechanism at different points and in dif-

ferent positions of their movements. Ifig. 14

- is a diagrammaticsideelevation of a modified

35

40

43

50

55

60

form of the improvements, in which the rack
member 22.is shown in dotted lines to render
the illustration clear. Fig. 15isaplan viewof
the bed-racks and driving-pinions, and I'ig. 16
is a sideelevation of partof a controlling-arm
of peculiar struocture. Ifig. 17 is a diagram-
matic side elevation of a farther modified
form of the improvements, and Fig‘. 18 is an
end elevation of the same. Iig.1
a means of moving the rack, so that its oppo-
site members %lmll alter mmtely be carried into
oear with the driving-pinion. Fig. 20 isa side
olevation of a modification in which the driv-
ing-pinionisverticallymovedtoalternately en-
cagethe opposne membersofthedriving- rack,

.cmd Fig. 21 is an end elevation of the same.
Fig 22 is a side elevation, and Fig. 25 a plan

view, of a modification of rack-and - pinion

driving mechanism in which the conpling or

opelatwe connection of the rack and pinion
is controlled by clutches. Figs. 24 and 25 are
respectively a side and a 560‘[1011.:11 end ele-
vation of a further modification of rack-and-
pinion driving mechanism, the operation of
which is controlled by a clatch mechanism.

The elements of thisslowing, stopping,and
starting mechanism are a controlling-arm that
engages with and determines the movement
of the bed during the operation of reversing
it at the end of its run in either direction
and an actuating-crank that imparts the req-
nisite movement to said arm, which arm is
automatically connected with the bed while
it is moving at its maximum speed, and there-
after ope 1(1‘[@‘-5 to slow down its movement in
one direction, arrest the same, and then to
start and accelerate it in the contrary direc-
tion until the maximum speed 1s attained
and then be disconnected therefrom.

ion again becomes its driver.
to the peculiar movements imparted by the

while

Y illustrates

The reciprocating bed is driven throughout
the prinecipal part of its run.in either dlrec-
tion by a drwuw-pmmn engaging its rack,

and this pinion runs or should run at thef

highest attainable speed in order to render
the printing-machine effective in the highest
degree, and during one of these runs, which
IS that during Wthh the impression I3 made,
the member of the rack that 1s nearest to the
bed will preferably be the one that Is en-
gaged by the pinion. When the said pinion
is about to become inoperative as the means
of driving the bed, the crank-operated con-

75

30

t1011111rr-m*m will eonnect with the bed and

control the movements thereof until the pin-
Thisarm, owing

crank, will have thesame surface speed as the

bed at the time of its being connected there-

with, which speed will immediately be pro- -

or esswely reduced until the bed is momenta-

1'11y arrested while the crank is passing 1ts

center of motion, and thereupon sald arm will

impart a movement in the contrary direction,
which will gradually inerease until the maxi- -

mum speed of the bed is again attained, at

which time the bed will again be moved by

the driving-pinion and solely driven thereby,
said controlling-arm will be discon-
nected from the bed, and hence. cease to be
its driver. Thus the bed will be driven at a

maximum spéed throughout its principal or

working movement, which speed will be modi-
fied until it ceases, and then be reattained by
a movement that 1s smooth, powerfnl, and
rapid. |

The tra,nﬂtlon of the driving means from

the pinion to the controlling-arm, and vice

versa, 18 progressively accomplished—that is
to say, just before the pinion runsout of gear
with the rack the arm as the bed is ﬁnish-
ine itsoutward movements will have engaged
the bed, so that both pinion and arm will be
momentarily engaged with the bed, but while
all are running at the same speed, whieh ena-

90

95

ICO

105-'

T10 .

bles the pinion and rack to separate without

strain or jar. This arm also continues to be
momentarily engaged with the bed when it is
making its inward or return movements until

after the rack has engaged the pinion, but
| the parts are then concertedly moving, and

hence coact smoothly. As the driving-pinion
ordinarily turns in one direction 113 will of

course be necessary for driving the bed in its

reverse movement to provide either a com-
panion wheel, tarning appropriately in the
opposite direction to caunse the samedriving-
pinion to be moved into engagement with a
companion rack,or to provideinsomeequiva-

lent manner for driving the bed through a

rack-and-pinion mechanism during the prin-

cipal part of its reciprocating movement, all

of which will be explained farther on. With

this preliminary explanation the construec-
tion and operation of the mechanismsand de-
vices illustrated herein will be readily un-
| derstood, and a general description of those

(15

120

125
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illustrated by Figs. 1 to 18 will first he oiven | be desembed by aid of the dmﬂ rams I‘ws 4.

and then mod1ﬁeat1ons and ﬂmpllﬁcatlon% of

_ the invention will be set forth.

Io

The type or form carrying bed B recipro-

cates, as 1s usual, upon wheeled sliders S, run-

ning in lonfrltudmal ways W, ﬂxedly sup-

ported by the frame-work and ¢o - operates
with the eylinder C in performing the print-
ing operation. - This bed is primarily moved
by a driving-pinion 10, preferably of a size
that makes three turns to one complete move-

ment or reciprocation of the bed. Its rota-

~tive movement is transmitted herein thmunh

an intermediate 11, which, driven thereby
and running at the same sur*face speed, will

be referred to and is to be considered in a |
general sense as the bed-driving pinion,

| thoun‘h it will be-included as a distinét ele-

20

.25

30

| nmde of double width,

35

40

ment In some claims specifically naming it.

The bed-driving pinion 10 is mouuted upon

a shaft 12, which may be the main or driving
shaft that turns in fixed bearings and which

- will be provided with ordinary means for re-
volving it.

This shaft carries outside of the
frame a Wheel 14, that meshes with an inter-
mediate 15, from which thecylinder Cisdriven
through a slotted toothed wheel 16, and which

“also Llrwes a train consisting of 111tel mediate

pinion 17, wheel 18, pinion lJ and wheel 20
on shaft 13 for d1wmﬂ‘ various mechanisms.

- The intermediate bed- driving pinion 11 is
80 tlmt it may be
caused to alternately engage the upper mem-

her 21 and the lower 111ember 22 of the bed-

rack. It is mounted to turn upon a shaft 5
and 1s caused to slide thereon, while con-
stantly geared with the drwmw-pmlon 10 by
Means of a collar 24, yoked to a swinging le-
ver 25, that is v1blated by a cam 26 on' the
shaft 13 which is rotated by wheel 20 in uni-
son with the bed- driving pinion 10. In such

~sliding movements this dllVlI]”‘-lellOll 11 will
cither be geared with the member 21 or the

50

EE

~pending therefrom at each end of its run at
‘the same time when the bed-rack leaves the

60

member ‘-?"’_of the Dbed-rack and will be ac-

curately guided from one to the other, as is

;Lppfu‘ent, and when this driving-pinion is

geared with one or the other member of said

rack 1t will drive the type-bed in one direc-
tion or the other at the highest maximum
speed practically attainable. 1In order to se-
cure this maximum speed during the greater
part of the run of the bed in both dlrectlom
and yet quickly convert the same from one

direction to the other at the end of the run
of the bed in both directions, a crank- -oper-

ated controlling-arm is automatically con-
nected Wlththe bed by means of a Iug 29, de-

driving - pinion, which crank -operated bed-
controlling arm operates to slow down and
stop the bed, and also to start and accelerate
it in its reverse movement, and then to be dis-
connected therefrom as the rack again en-

ogages the rltwlnﬂ-plnmn to. I‘GCDIVL 1110t10n
therefrom

The precise movements of 1he bed wﬂl now t end of the lower member 22 of the bed- rack

1llustration clear.

‘arm 28 and its mode of operation will fi
‘described, followed: by a like deseription, re-

rection.

18 traveling from the half-point 3

to 13, in which that member ot the bed- 1'&01{
which is inoperative in the position shown is,

when it would obscure or mislead, broken

away to the necessary extent to 1*ender the
It may be premised that
‘the actuating-erank 27 is carried by the shaft
12 of the bed driving pinion 10, and hence

that it makes coneerted movements there-
with. The eontmllmf‘f -arms 2830 are of di-

70

/5

mensions to adapt each to properly engage

with one face of the lug 29, and each of said
arms projects. latemlly from a head that
slides in ways 31 32, that are ﬁxedly Sup-
ported by brackets from the frame- work.
These arms 28 30 are each pivoted at one end
to the actuating-crank 27 by means of rods, as

33 34, whose outer ends are pivoted, 1*espeet-

_1vely, to the said arms 28 30, and hence all of
the peculiar movements of the throw of the
crank are imparted to said arms, and thence
to the bed, when the same is within the range
of action of elther of
arms.

md emnl{ a,ctuated

For the sake of pel spicuity one controllmw-
rst be

ferring to the contl‘olhng‘-mm 20, Assumuw
the bed I3 to have just finished its rmtmn

movement, made at a maximum speed while
“driven by the pinion 11 through the upper
‘member.21 of the bed-rack, the end of said
‘member of the rack will have arrived at the

point where 1t is about to pass out of gear

‘with said pinion, as in Fig. 4, and SImult%ne-

ously therewith the emnk aetuated arm 28,
then traveling in the same direction with the

bed and with like surface speed, will have

been engaged by the lug 29, and thus control
the further movement of the bed in. that di-

slowing down the movement of the bed in the

direction of the arrow and stoppmw the same,

as 1n Ifig. 5, and while the crank is makmn
its qu.ﬂ,rter ‘turn from the quarter-point 2 to
the half-point 3 the controlling-arm 28 will

30

sle

95

100

105_'

1T'his movement will,while the crank
1s making its quarter-turn from the point 1
to the qucu"ter point 2, be a prowresswely-de-
creasing one, causing the bed to come to a
state of rest When the point 2 isreached, thus

110

115

start and move the bed in the reverse direc-

tlon by a movement that is accelerated until
‘the crank has reached the half-point 3, when
the maximum speed of the bed will be at-

tained, at which time the lower member 22 of

‘the bed-rack will gear with the intermediate

pinion .11, as in Fl”‘ 0, which pinion will

'.theleafter solely drwe th{} bed in the diree-
‘tion of the arrow during one complete revo-

lution of the pinion 10 or while the erank 27
and again

- reaches t}mt point, the lug 29 then bemfr dis-

engaged from the arm 28 and moving out of

its range of motion, as is shown by I*1 198. 7, §,

and 9. When, however, the 01.:1,111{ ]1&8 a Lm
| reached the pmnt 5, as 1n Fig. 9, the opposlte

120 .

125

130



 will have arrived at the point when it is about |
to pass out of gear with the pinion 11 and si-
‘multaneously the crank-actunated arm 30, then

“traveling in the same direction as is the bed

and with like surface speed, will have been

ongaged by the lug 29, and thus control the

further movement of the bed in that direc- |

tion. This movement will, while the crank

- is making itsquarter-turnfrom the half-point

» IO

3 to the qunarter-point 4, be a progressively-

decreasing one, causing a state of rest when
the point 4 is reached, thus slowing down
the movement of the bed in the direction

- of the arrow and stopping the same, as in

g

Fig. 10. While theerankis making its quar-

ter-turn from the point 4 to the point 1 the
- controlling-arm 30 will start and move the

20

bed in the reverse or printing direction by a
movement that is accelerated until when the
erank has reached the pomt 1 the maximum
speed of the bed will again be attained, at
which time the upper member 21 of the hed-

ack will again gear with the pinion 11, as in
Fig. 11, which pinion will thereafter slowly
drwe tlle bed in the direction of the arrow
during one complete revolution of the pinion

- 10 or Whﬂe the crank is traveling from the

30

-13,and 4,

pmnt 1 and again reaches that pomt which

is the movement of the bed during which the

impression is made, the lug 29 then being dis-

engaged from the arm 350 and moving out of

]tS range of motion, as is shown in I‘1 oy, 12,
When, however, the _emnk ]1as

- reached the point 1, as In Fig. 4,the action of

35

40

- operated controlling-arm, which slowing

15 P
. o half-revolution.

§O

the controlling-arm 28 upon the bed will be
ropea,ted Thus the reciprocating bed 1s
driven by the pinion 11 at the highest maxi-
mum speed in each direction during one ¢om-
plete revolution of the pinion 10 and 1ts

movementin onedirection 18 slowed down and

stopped and is then taken up in the opposite
direction at each end of its run by a crank-
, Stop-
ping,andstarting are accom plished while said
inion 10 is free from the bed-rack, and make

trolling movements of the bed it will be ob-
served that its movement during the period
of the impression is accomplished by a pin-
ion geared with the member of the rack that
is fixed directly to the under side of the
bed, thus securing a regular and equal move-
ment applied, asnearas possﬂble to the point

-~ of contact of the impression-cylinder with the

§5

bed, and that the slowing, stopping, and start-
ing at each end of the run of the bed are per-

formed by a crank movement that is not only

e

powerful, but a constantly-changing one that

- reduces the maximum speed to astate of rest

andthen reattainsthesamewithoutproducing
any jar or necessitating auxiliary aid. When
the member 21 of the rack hasrun out of gear

~with the pinion 11 and while the bed 18 com-

pleting ite run in one direction and under-
ocoing reversal said pinion makes its lateral
movement by the action of the cam 26, where-

by it is carried out of the path of travel of

In these driving or con-

erating arm.

CaA7T,045

said rack member 21 and brought into the
path of travel of the rack member 22, as in
Fig. 3, and while the bed is completing its
run in the opposite direction said pinion 1s
again moved laterally,so as to carry it out of
the pathof travel of said rack member 22 and
again bring it into the path of travel of the
rack member 21, said rack members being for
this purpose set at such a distance apart ver-
tically as to have their pitech-lines correspond

geared with the pinion 10, may be moved into

'ﬂ‘em with either of said 1‘&0]{%

It may now be remarked that the structur
embodying the pinion 10, and with it the pin-
ion 11 and the devices shown or equivalent
means for moving the latter, constitutes an
important impro Vement as it enables the lat-

its shaft withoutthe useof a featheror spline,

| thus forming a strueture of great strength

and one that is subjected to a minimum
amount of wear for the reason that it revol Ves
freely upon its carrying-shaft. |

70

75

with that of the pinion 11, and horizontally -
| separated so thatsaid pinion, while constantly

30

eral shifting of the pinion 11 to be madeupon

Qo

In the preceding (16501‘11)131011 'th(—} arms 23 :

and 80 have been alluded to as connected
with and disconnected from the bed or its
depending lug 29. Practically their work 1s

95

performed by simple contact with said lug for

the reason that the pressure during their
working movement i1s opposed to the diree-

tion of their travel at the time such work 1s

performed, and hence they are broadly to be
considered as devices -against which the lug

29 abuts. It 1s de%wable, however, to prevent

any false aetlon,as jumping or any other un-

necessaryorimproper movement which might
resnlt when the machine runs slowly, to pro-
vide means for coupling them to the lug 29
in their working position at the moment when
it has been reached, and of uncoupling them

' when the time arrives for the lug 29 to move

independently of them. Ilereinthis is accom-

 plished by means of a lateh :.;‘mtonmtleally

moved upward and against the lug 29 as
to cluteh the same between it and the eo op-
There1s such a lateh coacting
with each arm, as the latch 35 with the arm

28 and the latch 36 with the arm 30.  As the
-construction of both 1s thesame, one only will
be particularly described.

This lateh, as 30,
is pivoted at the end of its long arm to a stud
depending from the body of the sald arm and
at 1ts bend or the Jun(,tlon of its two arms it
is provided with a stud or bowl §, that travels

100

105

I1O

115

120

in & lateral camway 39, provided in the lower

part of the body of the block, in which is
formed the guideway 52. When the rack
member 22 18 about to leave the pinion 11, as
in Fig. 9,and the lug 29 and arm 30 are mak-
ing contact, the stud or bowl 8 of this lever
will ride from the low to the high part of the
camway 39, (see Fig.1,) and the latch 86 thus

be brought into a position to confine and hold

sald lug 29 between 1t and the arm 30, which
coupled condition of these parts will be main-

25

[30




477,045

tained during the slowing down, stopping;

and starting of the bed, all while the crank
18 moving from the half-point 3 toand reaches
the point 1, asis illustrated by Figs. 9, 10, and
L1,.at which latter time a reverse movement

~of the latch will be made to uncouple said

10

1

20
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lug and arm, while the rack member 21 is run-.

ning into gear with the pinion 11, and thus

permitthe lug 29 to move free, as is shown in
Figs. 12 and 13.
-pends in like manner from the arm 28 and

The opposite lateh 35 de-

has a similar stud or bowlthatruns in a simi-

lar camway 41, formed in the block havin o
1n 1t the guideway 31,and its complete move-

ment, in connection with the lug 29, is per-

- formed when the rack member 21 is about to

leave the pinion 11, as in Fig. 4, and the lug
29 and arm 28 are making contact, and its un-
coupling movement is made when the rack
member 22 is engaging with the pinion 11, as

~In Fig. 6, and the lug 29 moving away from
- 1t, as 18 shown in Figs. 7 and 8.

‘Many modifications of this invention may

‘be made without departing from the generic

character thereof. Some of them are herein

1llustrated and will now be deseribed; but it

is to be understood that they are herein con-

tained only asthey are emhraced by the broad

scope of the claims, and that in all other re-
spects they form the subjects-matter of sepa-
rateapplications,seriallynumbered and dated,

respectively, as follows: No. 422,835, filed Feb-

ruary 26, 1392; No. 427,023, filed March 30,

18925 No. 427,162, filed March 31, 1892; No.

35

427,317, filed April 1, 1892, and No. 427,554,
filed April 2, 1892. o |
- T'he construction embodying the improve-

~ments shown in IFigs. 14 and 15 will now be

1c

45

explained. The controlling-arms 28 30 are

formed by the upper ends of rocking levers
48 30, which are pivoted at their lower ends

to the frame-work. They are engaged with

-and disengaged from the bed B at appropri-

ate {lmes by means of a double lug consti-
tuted by two projections separated sufficiently

to form a receiving-socket into which said |
~arms may enter, which double lug thus forms

~a substitute for the lug 29 and provides hear-

5
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Ings on opposite sides of the arms which re-
moves the necessity for locking-latches and
the means for operating the same, and this
double Tug may or may not have the friction-

rolls 6 7, as shown.  The pin of the actuat-

mg-crank 27 travels in a yoke 51, to the op-
posite sides of which the connecting-rods 33
od are attached, which rods are pivoted at
their outer ends, respectively, to the levers 48
50. The bed-rack consists of two members

71 72, both of which are in the same horizon-

tal plane and fixed close to the under side of
the bed, but at some distance apart. These

-racks co-operate, respectively, with a three-

revolution pinion 80 and an intermediate 81,
both of which are held in the relation shown

~and in meshing contact and provided with

appropriate means, as that heretofore shown
and described, for sliding them laterally on

main geared with their intermediates.
‘these inlermediates 43 is fixed to its shaft,
“which in this case is the driving-shaft, and it

their shafts. This pinion and intermediate
will turn in the direction of the arrows and
their movement will, as is shown in Kig. 15,

enable the pinion 80 to turn in the vertical

plane oceupied by the rack 71, and hence en-
gage the same during the run of the bed when

the impression is-made, and when the bed is

moving in the opposite direetion enable the
intermediate 81 to run in the vertical plane
occupled by the rack member 72, and hence
engage the same. R

A modified structure of eontrolling-arm,

suitable to be carried at the end of a rocking
lever, is shown in Fig, 16. This consists in

providing the free. end of each of the arms
‘with a segment-rack whose multiplex teeth
raclk secured to

will engage in an auxiliary
the center of the bed.
T'he construction embodying

trates a modification of the yoke 51,in which
a crank-pin 27 operates. Its connecting-rods

33 34 extend outwardly from its upper end,

whereby the controlling-arms 28 30, which run

in the guideways 31 82, are brought so near

to the plane.of travel of the bed as to enable
the Iug 29 to be short and the leverage to be
much reduced, and in order to steady the re-
ciprocations of these arms-there are end
plates 54 55, that are connected with the arms
and providea with a lower member 56, that

moves in guiding-slots provided in blocks 57

58, attached to the frame-work. These arins
28 30, their latches 35 306, and their mode of

‘operation are precisely the same as has been

heretofore deseribed, and -therefore need no
additional description at this time. In this
case there are two driving-pinions 40 42 of
equal pitch and double width, which alter-
nately mesh with the single rack 73, which is
fixed 1n a horizontal plane close to the under
surface of the bed. These pinions 40 42 re-
volve loosely upon the same shaft, which is
mounted in fixed bearings, and are made to

revolve constantly in opposite directions by

the intermediates 43 44 45, which pinions 40
42 are so connected together as to slide bodily
into position to bring the appropriate one of
them 1nto gear with the bed-rack and yet re-
Of

1s wide enough to accommodate this sliding
movement of the pinion 42 and yet remain
geared with 1t, and the intermediate 44 will
likewise remain in gear with the pinion 40
during such movement. In this form of the
invention the crank-pin 27 is carried by a
disk 60, and the path of movement of such
crank-pin corresponds with the piteh-line of
the driving-pinions 40 42. 5o, also, with the

single pinion and a rack having upper and
lower members, the pinion may be on a shaft
-revolving in fixed bearings and the two mem-
bers of the bed-rack be so attacheéed to the bed
that by a rocking or sliding movement the
appropriate member will be presented at the

these 1m-
provements shown in Figs. 17 and 18 illus-
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proper time to gear with said pinion. This
modification is shown in Ifig. 19, wherein the
bed-rack members, as 82 83, are carried by a
swinging frame, which, rocked in one direc-
tion,will engage the rack,as 83,with the pinion,
as 90, and rocked in the other direction will
engage the rack, as 82, with the said pinion.

A gingle driving-pinion 61 and a bed-rack
withu pper:fmd lower members 62 65,as1n Figs.
20 and 21, may be employed, and the pinion
may be provided with means for moving it
automatically at appropriate times into a po-
sition to gear with the upper member 62 and

lower member 63 of the bed-rack, as is re-

quired. In the construction shown thisdriv-
Ing-pinion 61 is mounted upon one end of a
shaft 65, whose opposite end is supported in
a pivoted box, whereby said shaft is enabled
to swing slightly and yet be rotated from the
crank-shaft 12 thlouﬁh the wheel 14 and pin-
ion 66. Thisshaft 65 is raised and lowered in
its guides 67 68 by means of stud 9, that is em-
braced by the short arm of the rocking lever
75, which latter is moved bLy the cam 26 on
the shaft 13. When the pinion is about to be
engaged by the rack member 62, it is moved

“upward into the plane of its tmvel, asin Fig.

20, and when it is to engage the rack 63 it is

- moved downward into the plane of travel of

20

35

40

- 1ve operation.
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that rack member. -

IFrom the foregoing specification it will have
been understood that the office of the driving
pinion or pinions, in co-operation with the
bed-rack, whether single or double membered,
1S Lo drwe the bed dmmg the major part of
1ts movement in both directions and then
(,ea,se to drive the bed at the time when the

ank - actuated controlling-arms come into
opemtion to finish the bed movements at each
end of 1ts run and stop and start them iu a re-
verse direction. Intheconstructionsthus far
shown and deseribed this suspending of the
driving action of the rack-and-pinion mech-
anism has been accomplished by a separation
of therack and pinion.

It will now be shown how the rack-and- pln-
ion mechanism may remain constantly geared
and yet have their driving action appropri-
ately sustained for driving the bed during the
principal extent of its reciprocating move-

ments and yet besuspended at the time when

the crank actuated controlling-arm is in act-
This 1s illustrated in Figs. 22
and 23, which show one such means. In this
eonstmetlon there 1s but one bed-rack 23,

and it has two equal-sized driving-pinions 69

and 70 constantly geared with it. The pinion
70ismounted to run freely on ashaft 53, thatis
driven by apinion 96 from the wheel 14 on the
crank-shaft 12. These pinions (69 70 are not
geared together,butaremounted toturn freely
npon thelr shafts whicharedrivenin contrary
directions by meansof wheels 7476, fixed there-
on, meshing tog gether, and conqequeutl; COMN -
Stantly lcvolved in the directions indicated by
the outside arrows in Fig. 22, and the shafts

carrying these wheels 74 76 are each provided t opposite faces one member of a cluteh,
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with the moving memberof a cluteh,as 77 78,

whilethe other member of each cluteh, as 37
88,1s secured, respectively,to the pinions 69 70.
l‘hemovmn‘ members 77 78 of these clutches
are splined upon the shaft, so as toslide there-
on while being rotated thereby, and they are

provided With collars, into which extend the

branching arms of an oscillating yoke that 1s

carried at the end of ashaft 59, that 1s rocked
by alever, as 85, froma cam, as 36. Itshould
now be understood that both of these pinions
69 70 will at times be driven by the rack and
at all times must tarn in the direction in
which the rack travels, and that when either
of them is driving the rack it-will be coupled

75

30

by its cluteh to its driving-shaft, and that at

the same time its companion pinion will turn
in alike direction, but be driven by therack.
With the bed B traveling in the direction of

the arrow in PFig. 22 the driving-pinion 70

will be clutched to its shaft, be driven by the

‘wheel 706 in the same direction with it, as 1n-

dicated by the arrow in Fig. 22, and in turn
1t will drive the bed throurrh the rack 23, at
which time the pinion 69, running idly, will
be turned in a like dweetlon, as 1s 1ndicated
by the arrow. 'T'his movement will continue
until that position of the bed is reached and
the time for the action of the controlling-arm
23 or 30 has arrived, whereupon the clutches

77 87 and 78 88 will both be thrown out of
operation and the movement of the bed be

thus relegated solely to the controlling-arm,
and both pinions 69 70 become inactive, al-
though still in gear with the bed-rack,
movelnent following that of the bed and being
reversed when the bed is reversed by the ac-
tion of the actuating-crank through one con-
troliing-arm or the other ¥Vhen however,
the bed having been reversed and stm*ted in
the direction contrm*y to that of the arrow in
Fig. 22, the pinions 69 70 will turn
in duectmns which are contrary to that in-
dicated by the arrows upon them; but w hen
the timeis arriving when the contr_'ollmg- arm
30 will cease to move the bed, which is when
the pinions 69 70 have attained a speed of ro-
tation equal to that of the pinions 74 and the
clutch member 77, which it rotates, said clutch
member 77 will begin to drive the bed, and

the pinion 70 will continue its idle rotation in

a like direction. So, also, when the time ar-
rives forthe controlling-arm 28 to act upon

‘the bed, both pinions will again be put out of

driving action, and when the bed has been

reversed by the action of the controlling-arm

25 the pinion 70 will again beeome aetwe as
abt first described.
A further modification is shown in Fi 108, 21

and 25, wherein a single pinion constantly -

geared with a single rack is made periodically
operative or inoperative by a cluteh mechan-
iIsm. In this construection a single rack 37 is
constantly geared with a smﬂ'le driving-pin-
ion 38, that 1 turns freely between small collars
on 1its shaft and it carries fast to each of its
The
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the pinion 38 is carried Ly a wheel 97, that

~runs freely on the shaft of the pinion 88, and

10

theopposite member of the clutch on the other

side of the said pinion is earried by a wheel
J3, that also runs freely on the shaft of said
pinion 38. The wheels 97 and 98 are driven
constantly in opposite directions by means of
awheel 84, whichisrotated by a pinion 91, oear-
ing with the wheel 14 on the crank-shaft 12.
T'his wheel 84 gears with the wheel 97 and
with an intermediate 79, the latter being on
a shaft which carries an intermediate S9,

‘which gears with the wheel 9§, and the inter-

mediate 89 and wheel 84 are wide enough to
remain 1n gear with the intermediate 79 and
wheel 97, ag the latter are caused to slide by

- means of yokes 93 94, which, resting in eollars

20

25

30

fixed to the wheel 97 98, are connected to-
gether, so as to be simultaneously moved by
the action of a shaft 95 and lever 99 from the
cam 100. Although the rack 37 and pinion
o5 are constantly geared, it will now be under-

stood that whenever the. pinion 38is clutched

to either of the wheels 97 or 98, it, and through
it the bed, will be driven in the direction of
the rotation of said pinion, and that when

‘neither of these wheels 97 or 98 is clutehed

to the pinion 38 it will be moved by the aec-
tion upon it of the bed-rack,to which motion

1s then imparted by the action of one or the

~other of the crank-actuated controlling-arms.
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In the example of printing-machine shown

herein the impression-cylinder will be pro-

vided with means for raising it bodily out of
printing-contact with the bed during the non-
printing run of the latter by means of lifting

devices preferably cam-moved, which act si-

multaneously upon its journal-boxes.
It has been intimated that these improve-

ments may be applied to other machines, and

1t may now be stated thatthisistrue of pumps,
planers, and all other machines where there
1sa member makinga rapid reciprocation, and
requires tobe reversed at eachend of its stroke
by a mechanism, which will accomplish the

‘same smoothly and quickly without subject-

ing the parts to undue strain. The type-bed
herein named is to be considered, therefore,
as the reciprocating member of such ma-
chines. | : -

- What, therefore, is claimed herein is—

- 1. The combination, with the bed and a
mechanism operating to drive it throughout
the principal extent of itsmovement in either
direction, of a controlling-arm moved to and

fro, periodically engaged with the bed and op-

erating to complete such movement and re-

verse the bed at the end of its run by rapidly

retarding thesame to a stateof rest and then

starting and accelerating its movementin the
reverse direction, substantially as described.
2. T'he combination, with the bed and a

~mechanism operating to drive it throunghout

“the principal extent of its movements of re-

ciprocation, of controlling-arms moved to and

opposite member of the cluteh on one side of : erating to complete such movements at oppo-
site ends of its run by rapidly retarding the

same to a state of rest and then starting and
accelerating its movement in the reverse di-
rection, substantially as deseribed.:

5. I'he combination, with the moving bed,
ol a crank and a controlling-arm that is moved
to and fro, automatically connected with the

| bed and disconnected therefrom and operates
to slow down and arrest its movement in one

direction and to start the same in the oppo-
site direction, substantially as described.
4. T'he combination, with the reciprocating

bed, of two crank-actuated controlling-arms
‘that are automatically connected therewith
and disconnected therefrom, one operating at
~each end of the run of the bed to slow down

and arrest its movement in one direction and
to start and accelerate the same in the oppo-
site direclion, substantially as deseribed. &
o. 'I'necombination, with the bed and a rack-
and-pinion mechanism operating to drive it
during the principal extent of its run in either

‘direction, of a ecrank-actuated controlling-arm

moved to and fro and periodically engaged

with the bed while it is moving at its maxi-
mum speed and thereatter operating to slow

down and arrest the same at the end of itsrun,
then to start and accelerate it in the reverse

direction and be disconnected from the bed
‘when its maximum speed is again attained,

substantially as described..

0. The combination,with the bed and a rack-
and-pinion mechanism operating to drive it
during the principal extent of its reciproca-

tion, of two crank-actuated controlling-arms
moved to and fro and periodically alternately
engaged with the bed at each end of its run

while it is moving at its maximum speed and

thereafter operating to slow down and arrest

‘the same and then to start and accelerate it
in the reverse direction and be disconnected

from the bed when its maximum speed 1s

again attained, substantially as described.

7. Thecombination, with the bed and a rack-
and-pinion mechanism operating to drive the
bed during the principal extent only of its

movement in either direction, of a erank-act-

1
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uated controlling-arm moved to and fro, peri-

odically engaged with and operating to rap-
 1dly diminish such movement of the bed, ar-
rest the same, then start and acecelerate its
movement in the reverse direction, together

with means acting to bring said controlling-

120

arm into operative relation to the bed while

the rack-and-pinion mechanism is becoming

Inoperative as the driver, substantially as de- -

seribed. =~ |
3. The combination, with the bed and a rack-

‘and-pinion mechanism operating to drive the

bed during the principal extent only of its re-
ciprocation, of crank -actuated controlling-

arms moved to and fro, periodically engaged

with-and operating to rapidly diminish such
movement of the bed at each end of its run,

arrest the same, then start and acecelerate its

fro, alternately engaged with the bed and op- | movement in the reverse direction, together

I30
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with means acting to bring said controlling-
arms alternately into operative relation to
the bed while its rack-and-pinion mechanism
i1s becoming inoperative, sabstantially as de-
seribed. | |

9. The combination, with the bed, a mech-
anism todrive it throughout the principal ex-
tent of 1ts movement in either direction, and
a controlling-arm periodically engaged with
the bed and operating to complete such move-
ment and reverse the bed at the end of its run
by retarding, arresting, starting, and acceler-
ating the same, of a locking device coupling
said arm tothe bed, substantially asdeseribed.

10. The combination, with the bed and a
mechanism operating to drive it throughout
the principal extent of its reciprocation, and

controlling -arms periodically engaged with |

the bed and operating to complete such move-
ment and reverse the bed at each end of 1ts
run by retarding, stopping, starting, and ac-
celerating the same, of locking devices coup-
ling said arms to the the bed, qub%tantmlly as
dc%erlhed |

11. The eombination, with a rack-and-pin-
ion mechanism operating to drivethe bed dur-
ing the principal extent of itsrun, of a crank-
acvuated controlling - arm periodically en-
gaged with the bed and operating to slow
down and arrest the bed, then tostart and aec-
celerate 1t in the reverse direction, and a lock-

- ing device for coupling said arm to the bed,
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substantially as described.

- 12. The combination
1on mechanism operating to drive the bed dur-
ing the principal extent of its reciprocation,
of two crank-actuated armscoacting with the

“bed to slow down, stop, start, and acceclerate

the same at cach end of its run, and locking
devices for coupling said arms to the hed
substantially as described.

- 13. The combination, with adriving-pinion
and means for shifting the same laterally on
a shaft mounted in fixed bearings and a bed-
rack having two members that alternately
engage opposite sides of said pinion, of a
ermlh actuated controlling-arm and means

for eng ELﬂ‘lllG‘ it with and dlSGllﬁ‘ﬂ“ll]“‘ it from
)

, with a rack-and-pin-
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the bed at the end of its run in one direction,
substantially as deseribed.
14. The combination, with a driving- 1)1111011

and means for shlfung the s..-une_latei ally on

a shaft mounted in fixed bearings and a bed-
rack having two members that alternately
engage opposite sides of said pinion, of two
crank-actuated controlling-arms and means
for engaging one arm with and disengaging

50
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it from the bed at one end of its run and en- .

caging and disengaging the other arm at the
opposite end of the run of the bed, substan-
Lmlly as described. |

. The combination of the bed a,n(l its

driving-rack whose members are separated
vertlefmlly to suit the piteh-diameter of the
drwlmz;-plnlon with which they cﬂternately
engage, a driving-pinion whose axis 1s mount-
ed in fixed bearings, means for shifting said
pinion from the path of travel of one to that
of the other member of said rack, and adriver
with which sald pinion remains coustantly
ceared during all of its lateral movements,
substantially as described.

16. The eombination, with the moving bed

and a crank-actuated controlling-arm that

operates to slow down and arrest 1its move-
nmenfs in one direction and to start the same
in the opposite direection, of a latch, as 36, and
and a cam, as 39, whereby said lateh is auto-
matically connected to the bed and discon-
nected therefrom, substantially as described.

6o
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17. The combination, with the reciprocat-

ing bed and two crank-actuated controlling-
arms, one operating at each end of the run
of the bed to slow down and arrest its move-
ment in one direction and to start the same
in the opposite direction, of latches 35 36 and
cams 41 589, whereby said latches are auto-
matically conneeted therewith and discon-
nected therefrom, substantially as deseribed.

in testimony whereof I have hereunto set
my hand in th» pre,seneo of two %ubserlbmn*

WltneS%b

LUTHER C. CROWELL.
Withesses: -
HENRY T. MUNSON,

C.J. SAWYER.
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