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o all whom it may COMCETTL: |
Beit known that I, WINFIELD S. HUSON, a

- ¢itizen of the United States, residing at Taun-

ton, in the county of Bristol and Stateof Mas-
sachusetts, have invented a new and useful

 Improvement in Mechanical Movements, of
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or location where it is desired to use this |
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which the following is a specification. o

The aim of this invention is to improve the
arrangement of parts in mechanical move-
ments which are designed to transform rotary
motion into rectilinearly-reciprocating mo-

tion; and to thisend the invention consists of
thedevicedescribed and claimed in this speci-
fication and illustrated in the accompanying

three sheets of drawings, in which— .
Figure 1 is.a sectional elevation on the line
11 of Fig. 3. TFig. 2'is a view of one end of

“the framing secured to the under side of the

reciprocating member looking at the same
from the opposite.side to which the same 18

shown in Fig. 1. Fig. 3 is a sectional plan .

view taken on line 3 3 of Fig. 1; and Figs.-4
to 9, inclusive, are diagrammatic views of the
actuating mechanisms, showing the positions
that they assume in one complete forward
and backward movement of thereciprocating
member. -

My invention, generally speaking, consists
in a peculiar mechanical movement that is
adapted to transform rotary movement into
rectilinearly - reciprocating motion, and the
same may be applied and adapted to any use

movement. | |

My invention, however, has been princi-

pally devised for use in connection with the

reciprocating beds of printing-presses, and 1
will further describe my invention as applied
and used in connection with a printing-press..

A printing-press bed to secure the best re-
sults muast be run, preferably, at an even
speed during the forward and return strokes
and must be gradually stopped and started
again in the reverse direction without jar or
vibration. Thereare many mechanisms well

“known for giving the bed or reciprocating
- member its main or direct forward or back-
- ward movement whether the same 1s at an
even speed or not; and my invention consists

“verse the bed in either direction.

L

1in the combination, with a bed driven in this

manner, of a peculiar reversing mechanism
which consists of a rack, preferably curved,

50

attached to the bed and a pinion mounted on

a revolving erank, which pinion is adapted to

‘engage said curved rack to reverse the move-

ment of the bed. Two curved racks are pref-
erably used, so that the same pinlon can re-
The re-
volving erank in which this peculiar pinion

is mounted, as hereinafter described, may be
“also the main driving-gear. A suitable guid-

ing mechanism may also be used, if so de-

sired, to keep the reversing-pinion in mesi
- with the curved rack or racks. DBy this mech-
anism there will be a constant mesh between

the driving mechanism and the bed.

- I preferably use for my main driving mech-
anism a gear rotating in one direction dis-
posed between two racks placed on opposite
sides of the gear and attached to the moving
member and with which the gear alternately
engages, and thereby gives a reciprocating
movement to the moving member.

. Referring now to the drawings and in de-

tail, 9 and 10 represent the usual side frames

of a printing-machine, and between theseside

frames may be secured a box beam or girder
11. A-reciprocating bed ormember 12,which
is arranged to coact with any of the usual
forms of impression-cylinders, as 13, (indi-
cated in dotted lines,) is mounted on suitable
sunideways 14, formed on the frames of the
machine, and the reciprocating member 12
may have suitable grooves 15 engaging these
aguides 14, if so desired.

It is understood, of course, that the inven-
tion is applicable to any form of printing-

press, whether the same has one or more Im-
‘pression - eylinders and no matter how the

impression eylinder or cylinders act in rela-
tion to the bed and no matter how the re-

-eiprocating member is mounted to slide on

the frames, the invention being a mechanism
for imparting a reciprocating movement to
the bed. |

Secured to the under side of the reciprocat-

ing bed or member 12 is a depending frame

which consists of the brackets 16 and 17,
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which are connected together by the-tie 18, |- ward movement, and a half-revolufion to ré-

and secured to the under side of the bed is
the rack 19, and secured to the tie 13 by
means of bolts or screws 21 is the rack 20,
these two racks 19 and 20 facing each other,
as shown, DBolted to one side of the depend-
ing bracket 16 by means. of screws 23 is the
curved piece 22,which has teeth 221,as shown,

and bolted to the depending bracket 17 by
means of screws 25 is a similar curved piece
24, which has teeth 241. Secured to the front;
elde of the bracket 16 by. means of screws 27
is a frame 26, which carries a stud 28, on
which stud'is mounted a roller29, and eecured
to the bracket 17 by means of ecrews 31 is a

~ frame 30, which carries a stud 32, on which
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ing 342

:40

-a'roller 33 1s mounted, these two construe-
-tions on opposite sides of the reelpleoatlnﬂ‘

member being similar.
The bmeket 16 has a nicely-finished curved
face 220, which is substantially formed on a

_girele: bt;l uck about the center of the stud 28,

and the bracket 17 has a similar curved face

240, which is substantially formed on a cir-
25

¢cle etruck about the center of the stud 32,

-and the curved racks 221 and 241 are made
substantially concentric with the curved faces |

220 and 240, for a purpose hereinafter noted.

Secured on the box beam or girder 11 is the
bracket 34, which carries the two journal-
boxes 341 a,nfl 312, Journaled in the bear-
end in a bearing 37, secured to the
fldmﬁ 10, a shaft 35, whleh ‘may be the

h drwmﬂ'-sha,ft ef the maehlne and which may
35
- The shaft 35 carries at the inner end thereof
-a pinion 36, which engayges a gear 40, which
- wear 40 is adapbed by means heremafter de-

carry the tight and loose pulleye 35 and 39.

scribed to alternately engage the racks 19 and
20 and impart the main reclploeatlen to the
reciprocating bed or member. This gear 40

is mounted on a shaft 41, which shafb 41 is
‘Journaled in an eccentric bnshmcr 42, which
-eccentric bushing 42 is journaled in the bear-

ing 341 of the br'acket 340. This eccentric
bushmw has an extension 43, which carries a
pin 44, and connected to this pin 44 is a yoke

45, in which yoke is secured a stud 46, carry-

ing-a roller 47, and a stud 48, carrying a roller
49 and the yoke has a elot engaging which
Is a block 51, secured on a shafb 50 which
shaft 50 is JOLlrnaled In the frames 9 end 10,
as shown. "Secured on the shaft 50 is the cam
52, which is edepted to reciprocate the yoke
1T'he shaft 50 is preferably driven by
means of gear 53, secured on the same, which

~gear 53 1s drwen from a pinion 54, secured
~upoun the shaft 35, as shown,

two surfaces—a hln*h surface 55 and a low sur-
face 56—and these twosurfaces are connected
by easy inclines 57.

As ehown the machine is desmned to have
what is le;:nown as a ‘‘three- revelutwn driv-
ing-gear ”—that is, the gear 40, which is the

~driving-gear, makes one complete revolution

to give the bed its forward movement, one
complete revolution to give the bed its back-

The cam 52 has |

]

verse -the movement of the bed in either di-
rection. Then if the reduction between the
gears 36 and 40 is two to one the shaft 35 will
make six revolutions for each comple for-

ward and backward movementof thebed. As
. thecam 52 mustmakeonecomplete revolution

for each forward and backward reciprocation
of the bed in thespecific device shown, the re-
duction between the gear 53 and pmien o4
must be six to one. The cam is so propor-

tioned and designed that the gear 40 will be

held in engagement with one rack, as 20, duar-

ing one movement of the bed, and while the
reversing mechanism is actuating the cam
‘will actnate the gear, so that when the bed is

given by the reversing mechanism back to
the driving-gear the d1 iving-gear will engage
the other rack and make a cemplete revelu-

tion in engagement with the same.

Of course it is understood thatIdo not limit
myself to the proportion of gearing herein
described, as the same may be varied by the

-designerand therelative proportion and speed
~of the parts altered as desired for any loca-
tion.

Secured to the side of the gear 40 by means

of screws 59 is a pinion 58, which I term the

‘““reversing-pinion.” This pinion, as shown,

1s made a trifle larger than one-half of the
driving-gear 40, and the periphery of the re-
versing-pinion is preferably set flush with the

‘periphery of the driving-gear 40, as shown.

In the center of this reversing-pinion 58 is

‘secured a stud 60, on which stud 60 is mounted
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a roller 61, which roller 61 is adapted to fit

between the roller 29 and the curved surface
220 or between the roller 33 and the curved
surface 240.

It will ‘be noted that the reversing-pinion
and the curved racks are all disposed to one
side of the main driving-gear, whereby but
a single adjustment is necessary at each end
of the bed and whereby the gearing is ar-
ranged very simply and efﬁelently B y this

-arrangement it will be seen that a certain
-portion of thereversing-pinion—namely, that
-at the center of rotation—is substantially at
- Tost.

This gives, in effect, a true crank re-
verse, as hereinafter described.

105

110
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- In actual practice the reversing-pinion is

‘made slightly larger than one-half of the driv-

ing-gear 40, and this is for the reason that

the main driving-gear is raised and lowered.

The curved racks are made semicircular and

120

of a diameter substantially equal to the dis- -

-tance between the racks 19 and 20 and are

made, preferebly,_to have the same number of
teeth as the reversing-pinion. It will be seen
that by the reversal operation hereinafter de-

ion will engage with one of the curved racks

1in one. reversa,l and that all the teeth of the

circular toothed reversing-pinion will there-
by be used. = This gives a continuous mesh

‘between the driving - gear and bed at all

times, the driving-gear meshing with either

125

~seribed all of the teeth of the reversing-pin- -

130




- one of the main racks during the forward or |

680,433

backward movement of the bed on its main

stroke or meshing through the reversing-

10

pinion, which is substantially part ol the
main driving-gear, with one of the curved
racks during the entire reversal movement.
This continuous mesh is an important point
in practice, because, as is well known, a
ceared relation between two parts 1is the
most positive and accurate that'can be made
mechanically. Another important point in
practice is that the reversing-pinion running

“up or down one or the other curved racks

I5

tends to raise or lower, if not to entirely raise
or lower, the main driving-gear, the cam sim-

- ply following the action and preserving the

20

main driving-gear in its highest or lowest po-
tion during the main working stroke.

The operation of my improved device will
now be described. Reference to follow this
description should be had to the third sheet
of the drawings. | |

In Fig. 4 the bed isshown as just complet-
ing its main movement to the left, the driv-
ing-gear 40 as just leaving the lower rack 20,
and the reversing-pinion 58 as engaging
the curved rack 241. If the bed has been
running at full or printing speed on its main

stroke to the left, the bed has now reached
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the point where its movement must be slowed
down or retarded. The momentum of the
bed will force the teeth of the curved rack 241,

carried by the bed, against the teeth of the

reversing-pinion 58, the force being trans-
mitted in a line which at first will be sub-

stantially parallel to the movement of the bed |

or at right angles to the radius of the engag-
ing teeth, or, in other words, tangen tial to the
pitch-cirele of the reversing-pinion. As the
bed advances the reversing-pinion will run
along up the carved rack, and the bed will
be gradually retarded for a ninety-degree
movement of the main driving-gear.
ing this action the force produced by the mo-
mentum of the bed acts lessand lessdirectly
on the sides of the teeth of the reversing-pin-
ion until the bed is brought to a state of rest
in its extreme left-hand position, as shown in
Fig. 5, at which point the force produced by
the momentum of the bed acts in a direction
which is radial to the pitch-circle of the re-
versing-pinion. During the next quarter-

turn of the main driving-gear the reversing-

pinion will run up the upper part of the

‘curved rack 241 aund will gradually start or

accelerate the bed with a true erank motion
from zero up to full workingspeed. During

this acceleration the engaging teeth of the re-

versing-pinion first extend in the direction
the force is applied, or, in other words, the
thrust imparted by the reversing-pinion acts
first in a direction-radial to the pitch-circle
of the reversing-pinion, and when the accel-
erating operation is completed 1t -acts tan-
oential to the piteh-circle of the pinion or di-
rectly against the sides of the teeth. This

Duar-

D
- D

Fig. 6, where the bed is brought up to full
working speed on its movement to the right
and the main driving-gear brought into en-
sagement with the upper rack 19. After

' the bed has been reversed at 1ts left-hand .

extreme the same is moved to the right by

‘a complete revolution of the maln driving-

oear 40 in engagement with the rack 19,when
the parts are brought to the position shown
in Fig. 7. The bed is then retarded and
brought to rest by the next quarter-turn of
the main driving-gear and the movement of
the reversing-pinion 38 down the upper part
of the curved rack 221, when the bed is
brought to its extreme right-hand position,
as shown in Fig. 8. During the next quar-

ter-turn of the main driving-gear the bed 1s

oiven its accelerating movement 1o the left

by the reversing-pinion running down the

lower part of the curved rack 221, and the
parts are brought to the position shown in
Fig. 9,.where the bed is moving at full speed
to the left and the main driving-gear 40 is
just engaging the main driving-rack 20.
During the next turn of the main driving-
oear 40 the bed will be given its main work-
ing stroke to the left and the parts brought
back to the position shown in Fig. 4. The
reversal of ‘the bed at the right-hand end of
its movement is substantially the same as
that previously described in detail at the

70
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left-hand end of its movement, except that

the reversing-pinion runs from top to bottom
of the curved rack 221 instead of from boltom
to top, as is the case with the left-hand re-
verse when the reversing-pinion engages the
curved rack 241. . If the machine should be
ran slowly or turned over by hand, so that
the bed does not acquire momentum, the re-
versing-pinion will pull the bed along from
the position shown in Fig. 4 toward the posl-
tion shown in Fig. 5 and from the position
shown in Fig. 7 toward the position shownin
Fig. 8 and will push the bed at the time when
the same is approaching the position shown
in Fig. 6 and at the time when the same 1s
approaching the position shown in Fig. 9.
It is desirable in practice to use some means
to keep the reversing-pinion from disengag-

ing the curved racks as it passes over the.

dead-centers, and this is the function of the

10O

105

110
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cuiding mechanism, consisting of the roller

Gl on the main driving-gear and- the truck-
rolls 29 and 33. When the bed is runningso
as to acquire momentum, there will be very
little, if any, bearing engagement between
the crank-roll 61 and the truck-rolls 29 and
33: but if the bed should be turned over by
hand or stopped at the dead-point of the re-
versal movement the truck-rolls and the
crank-roll provide a means whereby the re-
versing-pinion cannot get out of mesh with
the curved racks. It is also desirable in
practice to use some means for preventing
the teeth of the reversing-pinion from bot-
toming in the teeth of the curved racks, es-

will bring the parts to the position shown in | pecially as the reversing-pinion passes over

120
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the dead-centers, and this is the funection of
the curved guides 220 and 240. When the

- bed is running at full speed, the crank-roll

bearing on either of the curved gnides 220 or
240 will prevent the teeth of the reversing-
pinion from bottoming in the curved racks,

- this function being of course most perfectly

IO

performed at the dead-centers of the reversal

movement when the thrust is in line with
the movement of the bed. The guiding
mechanism is most efficient to preserve the

- proper mesh when the mesh of the gearing

15

20

in the reversing mechanism is the least effi-

clent. While this guiding mechanism 18
used in practice both to prevent disengage-

ment and the teeth from bottoming, it is not

always necessary to have it perform the lat-
ter funetion, for there are well-known forms

of gear-teeth which have curved ends which

allow a boftoming action. If this form of
gear-teeth should be used for the reversing-
pinlon and the curved racks, the curved work-
ing shoulders 220 and 240 could be dispensed
with. In practice, however, the involute or
epicycloidal form of gear-teeth is preferred,
and the curved working shoulders are used
to keep the teeth of the reversing-pinion from

 bottoming in the curved racks. The complete

35

40
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movement of the bed in either direction is a
pitch-circumference of the driving-gear 40
plus two pitch-diameters of the reversing-
pinion 58, or a pitch-diameter of the driving-
gear 40 1f the invention is applied to a three-
revolution machine.
proportion between the parts can be varied,
as desired. ) -+

When the invention is applied to a print-
ing-machine which has but a single eylinder

“and in which the bed is in impression on but

one of i1ts movements, it is preferred to make
the printing movement the movement before
described to the right—that is, the movement

when the main driving-gearisin engagement |

with the upperrack. Asbefore deseribed, it
1s evident,of course, that the roeversing-pinion
could be mounted on a crank independent of
the gear 40, if so desired, and work in the
same manmner. |

The advantages of my device are apparent.
The bed is moved with even speed during its
main forward and backward movement and
18 easily reversed, being retarded from fuall

- speed to a state of rest and gradually accel-

55

60

erated and brought back to full speed in the
other direetion without jar or vibration with
what is the equivalent of a erank motion.

~ It will be seen that during the initial period

of retardation and-final period of accelera-

tion a great many of the teeth of the revers-
ing-pinion are in engagement with the curved
rack, so that there will be a very strong con-

- nection between the parts, which will not de-

velop wear under long use.
The continuous geared engagement be-
tween the main driving-pinion and the bed

As before stated, this

¥

|

has been found in practice to give a very |

680,433

smooth and rapid motion to printing-press.

beds. | |

As has been before indicated, any other
form of maindriving mechanism, such as any
of the ordinary rack-and-pinion mechanisms,
can be used for giving the bed its main re-
ciprocation. In this event the gear 40 be-
comes simply a c¢rank for carrying the re-
versing-pinion, and it is immaterial whether
or not this main driving mechanism imparts

| an even or uneven speed to the bed during

its main direct movement, my invention em-
bracing the combination, with any main driv-
ing mechanism for the bed, of my new and

peculiar reversing mechanism.

As before stated, the invention is of gen-
eral application and may be used to recipro-
cale printing-press beds, planer-tables, heavy

pump-pistons, and other heavy members.

Thedetailsand arrangements of parts here-

‘indescribed may be greatly varied by a skilled

mechanic without departing from the scope
of my Invention as expressed in the claims.
Having thusfally desceribed my invention,
what I claim, and desire to secure by Letters
Patent, is— | ’ |

7‘31
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1. Inamechanical movement, the combina- -

tion-of the bed, with mechanism for giving
the same its main reciprocation, a rack se-

cured to the bed,; a pinion mounted on a re-
volving crank adapted to engage said rack to
reverse the movement of the bed, and means
for keeping the pinionin constant mesh with
sald rack during the reversing movement,
substantialiy as described.

2. Inamechanical movement, the combina-
tion of the bed, with mechanism for giving
the same its main reciprocation, a rack at-
tached to each end of the reciprocating bed

crank adapted to engage alternately with
sald racks to reverse the movement of the
bed in either direction, and means for keep-
ing the pinion in constant mesh with one of
said racks during the reversing movement,
substantially as deseribed. | |

3. Inamechanical movement, the combina-
tion of the reciprocating bed or member, a
rack carried by the reciprocating bed or mem-
ber, a pinion mounted on a revolving erank,
and adapted to engage said rack to reverse

the movement of the bed, and guiding mech-

anism arranged to keep said pinion con-
stantly in mesh therewith during the revers-
ing movement, substantially as described.
4. Inamechanical movement, the combina-
tion of a reciprocating bed or member, a rack
mounted at each end of said bed or member,
& pinion mounted on a revolving crank and
adapted to engage said racks alternately to

| reverse the movement of the bed in either

divection, and guiding -mechanism arranged
to keep sald pinion in constant mesh with
one of said racks during the reversing move-
ment, substantially as described.

5. Inamechanical movement, the combina-

95
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or member, a pinion mounted on a revolving

I1C
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tion of the reciprocating bed or member, a | said bed, guideways formed substantially con-

curved rack carried by said bed or member,
a pinion rigidly mounted on a revolving
crank, and adapted to engage said curved
rack to reverse the movement of the bed, a
roller mounted concentrically with said pin-
ion, and a guideway formed on the bed,which

“said roller is adapted to engage to keep said

10
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pinion properly in mesh with said curved
rack, substantially as described. -

6. Inamechanicalmovement, the combina-
tion of the reciprocating bed or member,
curved racks mounted at each end of said
bed, a pinion rigidly mounted on a revolving
crank, and adapted to alternately engage said
curved racks to reverse the movement of the
bed in either direction, a roller concentrically
mounted with said pinion, and guideways

formed on the bed with which said rolleris|

adapted to engage to keep said pinion prop-
erly in mesh with said curved racks, substan-
tially as described. |
7. Ina mechanical movement, the combina-
tion of the reciprocating bed or member, &
curved rack mounted on said bed, a pinion
rigidly mounted on a revolving crank and
adapted to engage said curved rack, a roller
concentrically mounted with said pinion, and
a guideway for said roller, consisting of a
curved face, substantially concentric with
said curved rack, and a roller mounted on
the bed at the center of said curved face and
rack, substantially as described. |
3. Inamechanical movement, thecombina-
tion of a reciprocating bed or member, curved
racks secured to the ends of said bed, a pin-
ion rigidly mounted on a revolving ¢rank, and
adapted to alternately engage said curved
racks to reverse the movement of the bed in
either direction,arollerconcentrically mount-
ed with said pinion, and guideways for said
roller consisting of curved faces, substan-
tially concentric to said curved racks, and
rollers mounted at the centers of said curved

racksand faces,wherebyaguidewayisformed

for said roller concentric with each of said
racks, and whereby said roller will, when in
said guideways, keep said pinion properly in
mesh with said curved racks, substantially as
described. | |
9. Inamechanical movement, thecombina-
tion of the reciprocating bed or member hav-
ing two oppositely-disposed racks, the driv-

ing-gear adapted to alternately engage said

racks to give the bed its main forward and.

backward reciprocation, curved racks mount-
ed at the ends of said bed, and a pinion mount-
entirely on oneside of said driving-gearadapt-

ed to alternately engage said curved racks to

reverse the movement of the bed in either di-
rection, substantially as deseribed.
10. In a mechanical movement, the combi-

nation of the reciprocating bed or member

having two racks, the driving-gear adapted
to alternately engage these racks to give the
bed its main forward and backward recipro-

cation, curved racks secured to the ends of !

centric with said racks, a pinion mounted on
said driving-gear and adapted to alternately

engagesaid curved racks toreverse the move-
ment of the bed in either direction, and a
roller, also, mounted on said main driving- .

cear adapted to engage said curved guide-
ways, and to keep the pinion properly in mesh
with the curved racks, substantially as de-

seribed. |

11. In a mechanical movement, the combi-
nation with the bed, a mechanism for giving
the same its main reciprocation, a semicircu-
lar rack secured to the bed, and a pinion

oage said rack to reverse the movement ot the
bed, substantially as described. | |

12. In a mechanical movement, the combi-
nation of the bed, with mechanism for giving
the same its main reciprocation, a semicircu-
lar rack attached to each end of the recipro-
cating bed, and a pinion mounted on a re-
volving erank adapted to alternately engage
with said racks toreverse the movementof the
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mounted on arevolving crank adapted to en- -

Qo

bed in either direction, substantially as de-

seribed. |

13. In a mechanical movement, the combi-
nation of the bed, with mechanism for giving
the same its main reciproecation, a semicircu-

95

lar rack secured to the bed, and a pinion of

substantially half the diameter of said semi-
cireular rack mounted on arevolving crank

adapted to engage said semicircular rackto

reverse the movement of the bed, substan-

tially as described. |

14. In a mechanical movement, the combi-
nation of the bed, with mechanism for giving
the same its main reciprocation, asemicircu-

lar rack attached to each end of the recipro-

cating bed, and a pinion of half the diameter
of said semicircularracks mounted on a re-
volving crank, and adapted to engage with
said racks to reverse the movement of the
bed in either direction, snbstantially as de-
scribed. -

15. In a mechanical movement, the combi-
nation of the reciprocating bed or member
with a rack-and-pinion mechanism forgiving
the same its mainreciprocation, curved racks
carried by the bed, and a reversing-pinion
monnted on arevolving erank adapted to al-
ternately engage said curved racks to reverse
the movement of the bed in either direction,

‘the parts being so arranged that there will

be a continuous mesh either between the rack-
and-pinion mechanism giving the bed 1ts main
reciprocation, or between said reversing-pin-
ion and one of the curved racks, substan-

tially as described. | |
16. In a mechanical movement, the combi-

| nation of the bed, a mechanism for giving

the same its main reciprocation, a rack se-
cured to the bed, and acireular toothed pinion
mounted on arevolving crank adapted to en-
gage said rack to reverse the movement of
the bed, substantially as described.

17. In a mechanical movement, the combi-
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- nation with the bed, a mechanism for gwmcr
- the same its- main reciprocation, racks.se-

cured to each end of the reciprocating bed,

~and a circular toothed pinion mounted on a

revolving crank adapted to alternately en-
oage erh sald racks toreverse the movemenst

| of the bed in either direction, substantml]y

iO

a8 deseribed.

18. In & mechanical movement, the comb1-~

nation with the bed, a mechamsm for giving

- the same its main reciprocation, a pinion

‘mounted on a revolving erank, and a curved

- rack secured to each end of the bed, said pin-

L§

ion and said curved racks being all disposed
to one side of said revolving cnml{ substan-

- tially as described.
19. In a mechanical movement, the combl-
~nabtion with the bed, racks carmed thereby,
adriving-gear altemately engagingsaid racks
20 .10 give- the bed its main 1601[)1‘08&1310[1, & pin-

- 680,433

‘jon mounted on one side of -said gear, and

a curved rack secured to each end of the bed,
said pinion and said curved racks being all

“disposed to one side of said drivmmwear

substantially as described.

20. -In a mechanical movement; a reversing
mechanism, comprising a reversing - pinion
secured to a revolving crank, and a semieir-

cular rack carried by the mG’ving member,
-having a radius substantially equal to the
~d1ameter of the reversing-pinion, Sub&tan-

mally as described.
In testlmouv whereof I have hereunto set

| my hand in the presence of two subseribing

| WITHBSSG%
S WINFIELD S. HUSON.
“Witnesses: :
J. F: HALEY,

. ‘VB’].. Iﬁ:lﬁDA‘E'TO]'J_
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