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(No model.)

T;:_:: wltl whom Tt may concermn:
Be 1t known that I, AMos HADSALL, a citi-

- zen of the United St&tes residing at Mapleton

in the county of Lane and State of Oregon,

have invented certain new and useful Im-

provements in Devices for Converting Mo-
tion; and I dohereby declare the followmw to

- be a full clear, and exact description of the
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1nvent10n such as will enable othersskilled in
the artto Wmeh 1t apper tains to make and use
the same.

Thisinvention relates to machine elements.

The objectis toprovide amechanical move-
ment of simple and inexpensive construction
which may be used for various kinds of ma-
chinery and which by reason of the peculiar
construction and operation of its parts will
overcome the dead-centers incident to ordi-
nary crank movements and in which the
crank, wheel, or disk may be rotated in either
chreetlon

With these obJeetS in view the invention
consists in the novel construction and com-
bination of parts of a device for overcoming
the loss of power in passing the dead- eenteI
and preventing dead-centering of a crank,
as will be hereinafter fully deserlbed and
claimed.

In the aocompanymo‘ dlawm gs, forming a
part of this specification, and in Whleh 11116
letters of reference indicate corresponding
parts, I have illustrated a form of embodi-
ment of my invention, although it is to be
understood that other forms may be employed
without departing from the spirit of the same,
and in the chawmﬂ's——-

Figure 1 is a view in side elevatwn with
part of the casing or housing of the device
removed in order to show its operative parts.
Fig. 2 1s a viewin {ront elevation. TFig. 3 is
a view of the rack-plates detached from the
device, showing the different parts thereof.

Referring to the drawings, A designates a
rectangular frame provided on the opposed
inner edﬂ'es of its sides w1th teeth, the sides
constltntmn' rack-bars a o, and with two end

or stop plates a?, also prowded with teeth,

the funection of whieh will be deseribed later

- 'T'his frame is mounted for longitudinal
movement in two guides A, which may be
grooved for the purpose and for transverse
or lateral movement in two end guides ¢?,

which may also be grooved forthe purpose, as
clearlyshownin Fig. 2. The teeth of the rack-
bars are designed alternately to be brought
into engagement with a gear-wheel A% the
shaft A* of which projects outward through
the frame of the machine and may carry a
Hy-wheel A° as indicated by dotted lines, or
may-carry a driving-pulley to be connected
through the medium of an ordinary belt with
a piece of machinery to be driven.

The mechanism for shifting the rack-bars
laterally to cause them to Opemte the gear-
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wheel at each rotation of the connecting-rod 65

or pitman I (which may be the connecting-
rod of an engine) comprises two cam-plates
a* a’, secured to the rack-bars, the cam-plates
being oppositely disposed—that is to say,
their cam- Surfaees extend In opposite direc-
tions.

Mounted upon each of two shafts A4 and
A® on diagonally opposite sides of the frame
is a rack-shifting spring a’a’, the free end of
each of which is provided with a guide to
work upon the cam-surfaces of the plates a?
«’, and for the purpose of preventing undue
wear of the cam-surfaces these ﬂ‘mdes may
each be provided with a 01001Ted sheave.
Upon each of the shafis A? A8 is also secured
a spring-retaining arm «®, whic¢h as the frame
1s reciprocated in one direction is adapted
to slide under a fin a”, carried by the side of
the rack-bar opposite that to which the cam-
plate is secured. These arms a® will operate
alternately to hold the guides of the springs
a® a* close against the surface of the cams,
and as the frame is reciprocated backward or
forward, as the case may be, will by causing
the guides clogely to hug the cam-surfaces
put the springs under such tension that when
the arm reaches the end of the fin and es-

capes the springs will alternately rapidly-

force the frame fo one side, thus bringing
the teeth of one of the rack-bars alternately

into engagement with the teeth of the gear-

wheel A® and shifting the teeth of the other
rack-bar out of engagement with the gear-
wheel. The shaft A* alsocarries a crank o,
to which is attached one end of a link o', the

opposite end of which is attached to a crank

a’?, rigidly connected with a shaft AS. . The

shaft A° carries a dog a%, as clearly shown in
Fig. 1, which when the gear-wheel A® is in
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mesh with the rack-bar a bears against the
outer edge of the frame on that side, so that
when the rack-shifting spring af is released
by the arm a® the link gt will, through the
partial rotation of the shaft A* and the eranks
a* and a'*, be shifted longitudinally, and
thereby depress the dog a!® and cause it to

shift the frame laterally to bring the teeth

of the rack-bar a' into engagement with the
gear-wheel A®. The shaft Acarries near the
end opposite that to which the crank o' is
mounted a second crank a', and to this lat-
ter crank is loosely connected one end of a
link a®, the opposite end of which is loosely
connected with a crank a'%, carried by the
shaft A°, Carried by the shaft A® opposite
the end on which the erank a'® is arranged,
is a erank @', to which is loosely connected
one end of a link a'®, the opposite end of
which 1s loosely connected with a cerank ab?,
carried by a shaft AY, mounted opnoswe the
shaft A4

It will be seen that when the spring ais
released by the arm ¢® and the dog a'® shifts
the frame laterally the link a* will be moved
to one side, and thereby rock the shaft A°
and bring the rack-shifting spring a’ into en-
gagement with the cam ¢°, while at the same
tlme through the agency ‘of the crank al?,
link aw and crank a', the shaft A" will be
rocked, ‘ther eby bringing a dog a*, carried by
the shaft A’ into engagement with the rack-
frame, in which position it is held to shift the
frameagain tooneside,when therack-shifting
spring a’ has beenreleased by the escape of the
arm a® from the fin a?. To cause both ends of
the frame to be shifted laterally in unison and
thereby obviate any danger of the frame
binding in the guides a?, the shafts A* and
A® are each provided with a dog a®l, a*, re-
spectively, which operate in precisely the
same manner as the dogs a' a*’, so that at
each release of a spring a’or a pressure will

be applied Slmulbaueously to both ends of
fect 1ts proper lat-

the frame, and thereby e
eral Shlftme‘ |

The movements of thisdevice are very rapid
and are accurately timed, so that there is no

lost motion, and as soon as the piston or pit-

man has reached the limit of one stroke the
mechanism for shifting the rack-plate is au-
tomatically brought into operation to bring
the rack-bar on the opposite side into engage-
ment. BFurthermore,thereisnolossof power
in passing the centersand all danger of catch-
ing on dead-centers when stopping and start-
ing is entirely obviated.

To cause the teeth of the rack-bars accu-
rately to register with the teeth of the gear-
wheel, so that all danger of riding or non-
meshing of the teeth will be obviated, the
teeth of the stop-plates a*are designed to en-
gage with the teeth of the gear-wheel at the
11m1t of each stroke and ;|ust befoxe the rack-

_ﬁrame 18 shifted.

The device thus far deseubed is designed
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| to rotate the drive- Shaft onlyinonedirection;

but it will be seen that it will only be neces-
sary to provide two extra cam-plates and two
extra rack-shifting springs, so that one set
may be brought into operation and the other
one shifted, whe1 eby to produce a device that
may be ma,de to run in either direction.

Instead of employing the form of rack-
shifting springs shown a bar may be substi-
tuted for the spring, and a coiled spring se-
cured to one end of the bar and to a fixed
part of the casing may be used to cause the
bar to perform its proper function.

Having thus fully deseribed my invention,
what I claim as new, and desire to secure by

Letters Patent of the United States, is—

1. In a device of the character specified,
the combination with a gear-wheel and two
rack-bars adapted alternately to operate the
same, of automatically - operating shifting
mechanisim comprising, in part, cam-plates

secured to therack-bars, springsexerting lat-

eral pressure on the cams, and means coms-

prising a spring-retaining arm and a fin en--

gaged thereby for holding the springs under
requisite tension until a full stroke of the
rack-bars has been completed, substantially
as described.

2. In a device of the character specified
the combination with a gear-wheel, of two
rack-bars mounted for reciprocatory motion
and adapted to be shifted laterally, of means

for bringing alternate rack-barsinto engage-
ment with the gear-wheel at the termination

of each stroke, comprising two cam - plates,
one mounted on each of the rack-bars, two
shafts each carrying a spring in engagement
with the cam - plate, and an arm, a fin also
carried by each rack-bar with which the arm
engages to hold the spring under requisite
tension,two shafts,each carrying a dogadapt-
ed to bear upon the rack-bar frame on oppo-

site sides thereotf, and links connecting,-
through the medium of arms, with the re-

spective shafts, substantially as described.

3. In a device of the character specified,
the combination with a gear - wheel, of two
rack-bars mounted for reciprocatory and lat-

eral motion with relation to the gear-wheel,
a cam-plate carried by each rack-bar,aspring,
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and mechanism for holding the same under
requisite tension to effect lateral shifting of

the rack-bars, and means for effecting accu-
rate meshing between the respective rack-

120

bars and the gear-wheel at the end of each - -

stroke, comprising a toothed stop-plate ar-.
ranged at each end of the rack-bar-carrying
frame, and with which the teeth of the gear-

wheel engage at the limit of each stroke, sub-
stantially as described.
In testimony whereof I a

presence of two witnesses.
AMOS HADSALL.

Witnesses:
J. 8. MEDLEY,
F., E. GOODMAN.
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