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(No mﬂdel) N

.&0 all whom it Ny Coneer e
Be it known that I, CHARLES |

D, COTTRELL

~ of Stonington, in the county of New London

and State of Connectmut have invented a

5 new and useful Impr ovement in Mechanical

Movements, of Whleh the followmw 18 a mpem-
ication.

ments in which rotary motion is converted
into reciprocating rectilinear motion by a
toothed driving-wheel and two racks,

10

into and ont of gear.

- The impr ovement consists in the eombma-
tion, with such driving-wheel and racks, of
devices hereinafter described and claimed
whereby the racks and the reciprocating par ts
to which they are affixed are started Very
slowly and have their movement gradually
accelerated at the commencement of their
stroke in either direction and gradually re-
- tarded toward the end of each stroke.

~ The invention is applicable to various ma-
chines, but with particular advantage for the
purpose ot driving the recipr omtmn bed of a
printing-machine.

Figure 1 in the drawings leplesems a side
view of a mechanical movement embodying
my invention. Kig. 2 is a plan view of the
same, showing the frame which carries the
two racks par Ll y 1n section.
a transverse section taken in the line 8 3 of
Figs. 1 and 2 and viewed from the right. Elg._
418 a view of the piston and ifs attachments,
taken on the side copposite to that shown in
Fig. 1. Figs. 5,6, 7,and 8 are side views rep-
1esentmﬂ-‘ the meks and dlwmmwheel and
their dire ectly-attached parts in differ ent po—
s1tions.

Similar letters of reference designate :__,01-
responding parts in all the figures. -

- A is the rack-frame, which has rigidly at-
tached to it the two straight racks B B’ and
two curved semicircular 11:1136111&1157 toothed
sectors 8 8. This rack-frame may be bolted
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or otherwise secured in the usual or any suit-

able mannerto the printing-machine bed or to
~ any other pody to which reci p1 ocating metmn
is to be imparted. |

C is the driving-wheel, and €' the shaft to

which 1t is J_'a,stened, ar mnﬂed in fixed bear-

50

- Thisinv entlon 1elabes to meehameal Move-

with
which the said wheel is br ought alter nately:

Hig. 5 represents

o

ings @ a in a suitable frame F and furnished
Wlbh a gear C*, through whleh it receives con-
stant rotary motwn |

The straight racks B B’ have theu teeth

fae_mn cach othel. and their pitch-lines at a

dista,nce apart equal to the piteh diameter of

""""
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the wheel C, the axis of which is central be-

tween the piteh-lines of the racks.
racks are not exactly opposite each other, but
are, as shown in Figs. 2 and 3, set off later-
ally the one from the other, so that the driv-

The said

6o

ing-wheel Cbybeing moved Tater ally, ashere-

11:1&‘[’!:@1 described, may be brought into gear
with either one of them while it is out of gear
with the other. 'The length of the said racks

revolutions tlmt the duvmﬂ*-wheel may be re-
quired to make during each movement of the

racks back and fmbh In the example rep-

resented the lengths of the racks and circum-
ference of the pitch-lines are equal. The
semicircular internally-toothed sectors S 8§
have theircenters approximately opposite the

ends of the straight racks and have the radii

of their pitch- lmes equal to half the distance
between the piteh-lines of the racks. The

said sectors are both in the same plane, but
not in the same plane with either of the racks,

being set off laterally at some distance from
the lattel as shown in Figs. 2 and 8.

Across the mek frame A there are foi 'med '

thereon or affixed thereto a little beyond the

ends of the straight racks and the centers of

the sectors two straight guides D D', Kigs.
1, 2, and 3, the edges of sald guides being
perpendicular to the racks and set off there-

from laterally beyoud the sectors, as shown

in Higs. 2 and 3.
".‘he driving-wheel C has af

il

xed toit eceen-

trically by screw-bolts a gear E for engag-

ing with the toothed sectms dmmg pmtwns
of ahe movements of thedriving-wheel which
takke place, as hereinafter deserlbed while
the straight racks have run in elthen direc-
tion out of gear with the said wheel and
while they so remain outof gear. Thisgear

His represented as having apitch-line radius
equal to half the radius of the sector and
having its center midway between the cen-

must be equal to the pitech circumference of
the driving-wheel or an exact multiple of that
clmumfelenm according to the number of
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~ter and the ,pitch-line of the driving-wheel.

- and the said gear is o
from the dtwmﬂ'-wheel that it may be in gear |

with the toothed sector at either-end of the

‘I'he teeth of the said gear are of such width
Lset by

rack-frame while the driving-wheel isin line
'wu;h either of the strawht racks. To the

~ said gear E, and consequently to the driving-
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wheel there is affixed an arm b, to which
there is pivoted aroller b, which runs against

‘the straight guide D or D‘r at either end of
the rack- frame, while the gear E engages with

the sector at the same end of the frame.
The driving-wheel has also affixed to it op-

posite to the gear K and roller ' a cam ¢,
which runs a,ﬂ'a,mst a roller d on the toothed

cector S or a roller d' on the sector S’ during

the last part of the movement of the mck-

- frame in either direction and the first part of

20

its movement in the opposite direction.
In orderte shift the driving-wheel laterally

from a posmon in line with one straight rack

' ~to a position in line with the other, 1138 shaft

(' is capable of being moved lonﬂltudlndlly -

in its bearings « in the framing F by a hori-
zontal lever G, which works on a fulerum g
in a stand G, one end of the said lever en-

. gaging with a collar C%, fast on the driving-
. uheel shaft C', and the other end beiny en-

39

gaged with and actuated by a cam H on a shaft
H', whlch works in bearings in the frame F, to
whleh rotary motion may be imparted in any

‘suitable manner at such speed relatively to

~ that of the driving-wheel C that the cam may
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4¢

latter.

90

55

60

65

operate to shift the driving-wheel laterally
in one direction or the obher near the end of

the stroke of the rack-frame in either dlrec-
tion and while the said wheel is out of gear

with both of said racks. Inthe example rep-
resented, in which three revolutions of the
driving- wheel are required for the complete
movement of the rack back and forth, the
cam requires to move the lever once in each
direction duaring every three revolutions.
Therefore the cam-shaft 1s geared with the
gear C* on the drwmﬂ'-shatt to make one
revolutlon forevery three revolutions of the
‘T'he pitch- lines of this gearing are
indicated by dotted circles in FID‘ 1.

Having described the construction and sep- |
‘arate operatlons of the several parts of my

invention, I will now desceribe their combined
Opeld,blOIlS

The driving-wheel C makes one revolution
in gear with each of the strai 1ight racks, mov-
iuo* the rack-frame in one d1reeb10n whlle 1n
gear with one rack and in the opposite direc-
Llon while in gear with the other rack, and it
makes half a 1evolut10n freefrom the strawht
racks with its gear E in engagement Wlth
each of the toothed sectors. While the wheel

is in gear with either of the racks, the move-
ment in either direction islike that produced
by an ordinary rack and pinion, the gear E,

the sectors S8, and their attached parts be-
ing then moperatwe but as the end of the
ra,ck which has been in operation passes the !

its hub e so far:

7

680,765

center of the driving-wheel the gear E comes
into engagement Wlth the toothed sectorS or

8’ at the corresponding end of the rack-frame

and atthe same time the roller b or b’ runs

into contact with the guide-bar D or D'. The

continuance of thisengagement and contact

during half a revolution of the driving-wheel
first produces the completion at a gradually-
diminishing speed of the movement of the
rack-frame in the direction in which it has
just been moved by the driving-gear and

75

straight rack and afterward starts at a grad- -

ually-lueredsmwspeed themovementin the op-

positedirectionand continues toproducesuch

movement until the other rack arrives in gear
with the driving-wheel, the lateral shifting

of the driving-wheel taking place while the

gear Ii 1s in engagement with the sector and
being permitted by the width of the teeth of
the said gear.

In the above operation the roller ', run-
ning against the guide D or D', has first the

'eﬁeeb of slowing down the movement of the

rack-frame, next the effect of positively stop-
ping the rack-frame against overrunning its
movement by its own momentum, and after-

‘ward the effect of starting its return move-

ment of the rack-frame, and the cam ¢ on the
driving-wheel passing beyond the roller .d or

d’ on the sector S or § just before the termi-
nation of the movement of the rack-frame

servesto confinethe guide D or D' to the roller
b or b’ and to keep the sector in engagement
with the gear E. This operation is illustrated
by Kigs. 1 5,6, 7,and 8. Referring{irst to Fig.
5, the'rack-frame Is therein represented as
moving to the right, the lower rack is just
leaving the driving-wheel C, and the gear E
isjustcominginto engagement with the lower
part of the sector S to continue the move-
ment of the frame, which is gradually slowed
by the action of the gear in the sector; but
the slowing down is more positively effected
by the action of the roller b against the lower
part of the guide D, which latter action pre-
vents backlash between the gear K and the
sector. Referring next to Iig. 6, the rack-
frame is represented ashaving its movement
further continued in the same direction by
the gear E and the sector and the roller b’ as
running up the guide, still continuing its
Slowmﬂ'-down action, while the cam cis clos-
ing into operation on the roller ¢ on the sec-
tor S to confine the sector to the gear H. The
rack-frame continues moving in the same di-
rection until the parts arrive in the relative
positionsshown in Fig. 1, the rack-frame be-
ing then positively stopped by the guide D
being in contact with the roller b. The con-
tinued rotation of the driving-wheel, as illus-
trated by Fig. 7, keeps the cam ¢ for some
time aﬂ'amst the roller ¢ and keeps con-
fining the sector S to the gear E while the
frame is slowly started on 1133 return move-
ment to the left by the movement of the gear
Lk into the upper part of the sector and by the
running of the roller b’ against the upper part
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of the gmde D This action of the gear E |

and the sector and of the roller b’ against the
guide D are continued until, as shown in Fig.
8 the driving-wheel C strikes into the upper
r&ck the sald ‘wheel having now.been moved
latemlly into line with the said rack. Pre-
cisely the same operations of the gear E, the
roller b, and the cam ¢ take place in connec-
tion with the sector S, the guide D/, and the
roller ¢’ at the other end of the rack- bar to
retard the movement of the rack-frame tothe
left and start its movement to the right.

I have before stated that the lengths of the
straight racks correspond exactly with or are
an exact multiple of the piteh circumferences
of the driving-wheel. Thus, for example, if
the length of the racks should be double the
length of the pitch-line circumference of the
Wheel the rack-frame would make one move-
ment for everyfive revolutions of the wheel—
that is to say, two revolutions in gear with
each rack and a half-revolution w1th the gear
K in each sector..

I may here mention that a few of the teeth
of the gear E may be omitted at that part of
its elrcumterence nearest, the shaft C’, the
starting of the rack-frame being effectwely
provided for by the action of the roller &’
against.the guide D or D’.

“The rollers d d’ have been herein described
as attached to the sectors. 'This is virtually
an attachment to the rack-frame. It is ob-

vious that they might be attached duectly to
part of the rack- frame.

What I claim as my invention is—

1. The combination of the bed-frame hav-
ing two straight racks and curved end racks
and vertical guides, a main driving - gear

8:

adapted to mesh alternately with said straight
racks and carrying an eccentrically-arranged
toothed gear, a crank-pin or roller and a cam,

and a pin or roller at each end of the bed-

frame to act with said cam.

40

2. In a mechanical movement for convert-

ing rotary into reciprocating rectilinear mo-

45

1;101:1 the combination of areciprocating rack-

_fmme, two straight toothed racks on said

frame, two toothed sectors on said frame be-
yond the ends of the racks, a toothed driving-
wheel for gearing with the racks, a toothed

gear attached eccentrically to the driving-

Wheel for engaging with the sectors, a cam on
the dr1v1n0*-wheel and rollers on the rack-
frame aﬂ'a,ms_t whmh sald cam acts to confine
the sector to the said gear,
herein described.

3. In a mechanical movement for convert-
Ing rotary into reciprocating reetilinear mo-
tmn the combination of a reciprocating rack-
flame two straight toothed racks on sdid

substantially as

5C
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flame, two toothed sectors on gaid frame be-

yond the ends of the racks, a toothed driving-
wheel for gearing with the racks, a toothed
gear attached eceentrmallv to the driving-

Wheel for engaging with the sectors, two.

guides on sald fm,me located near the ends of

the racks and approximately perpendicular

thereto, a roller carried by the driving-wheel
for running dagainst said guides, a cam on the
driving - wheel and rollers on the frame

agamst which smd cam aets substantially as

herein described.
| CHAS. P. COTTRELL.
Witnesses:
A. R. STILLMAN,
- B. F. LAKE.,
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