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To a,ZZ whom it may concerm: -
Be it known that I, GEORGE 1. ROOT a citi-
- zen of the United States residing ats Ottawa

~ in the Province of OI]tELI‘lO and DOIIIIHIOII of

Oa,nada, haveinvented a certain new and use-

ful Improvement in Mechanical Movements,
.of which the following is a specification.
My invention relates to a new and useful

improvement in mechanical movements, and

has for its object to provide a simple and ef-
fective means by which a reciprocating mo-
tion may be converted directly into a rotary
motiou and is applicable to a large variety of

~uses, such as the driving of a pmpellel for
5 Mmarine purposes. dueetly from the reciproca-.

‘tion of the piston-rod of the motor without |
~ the intervention of crank mechanism or the
~ like, thereby overcoming the dead-centers

which are dependent upon the use of such
mechanism, and it may also be adapted for

use in small tools and machinery where it is
desirable to convert a reciprocating motion
into a positive rotmy motlon in a compaet
-form

‘With these ends in view this mventlon COon-
sists in the details of construction and com-

- bination of elements hereinafter set forth, and

- then specifically designated by the elalms

In order that those skilled in the art to
which this invention appertains may under-

stand how to make and use the same, its con-

struction and operation will now be deserlbed

in detail, referring to the accompanying draw-

ings, for ming a pmt of this Spemﬁcatlon in
which-—

~ Tigure 1 is a longitudinal section of the
outer casing or sleeve the inner spindle be-

ing shown in elevatlon of one embodiment of

© myinvention; Fig. 2, a section at the line v v

of Fig. 1; Flb 3, & sectlon at the line w w of
the same wure, Fig. 4, a view similar to
- Fig. 1, 111ustrat1nﬂ*aslw*ht modification there-

of; Flfr-' D, an elevatlon of my improvement

When SO 00113131 ucted as to permit the revers-

- ing of the action thereof Fig. 6, a section at

the line = « of Fig. 5; Flﬂ' 7, a seetlon at the
line z z of the same
tion at the line g v thereof.

In carrying out my invention as embodied

in Figs. 1, 2, and 3 I provide a spindle A, in
which are ‘formed two spiral grooves B and C,

~ after the manner of a screw—thread but cut

in 0pp()51te directions, so as to cause nuts en-

- gaging therewith 130 revolve one from right 130 !

igure, and Flﬂ' 8a sec-

| left and the other in the reverse d:urectlon 5 5

Around this spindle is fitted a sleeve or hol-.
low shaft D, which may be made up of sepa-

rate sec’mons connected together by screw-
threads or othermse and w1th1n this sleeve
or shaft are formed two Tecesses, in which are

fitted the collars or nuts E and F The nuts -

‘have lugs G formed therewith, Whmh are
t within the splral grooves, of

3

adapted to
which there are two in each set, and the pe- |
rlpheues of these nuts have formed- theleon.
ratchet-teeth H, adapted to engage with the

rolls I, so placed that when the 1111133 are re-

volved in one direction they will have no ‘ef-
fect upon this hollow shaft or sleeve, but
when being revolved in the other dllreetlon |

the rolls will enter into contact with the lugs
J, formed within the recesses in which the |
nuts are fitted, and cause the hollow shaft to

revolve thereW1th and smce, as before de-

seribed, one nut wﬂl revolve in one direction

and the other in the opposite direction when
the spindle is reciprocated longitudinally it

| is obvious that the shaft D will be caused to

revolve continuously in the same direction

by the action of the two nuts, one of which: 80"
will turn idly therein when the spindle is be-

ing drawn in one direction, while the other
is actwe and when the movement of the sSpin-

dle is revelsed the action of the nuts will

likewise be reversed.
In order to take up a,ny thrust and pr event
undue friction, a series of balls X is inter-

-posed between the nut K and one wall of the

recess in which it is fitted, while a light se-

ries of balls L is likewise dlspos:ed re]a,twe to
the nut' F. From this it will be seen that

should the spmdle be connected directly with

| or-itself form an extension of the piston-rod
of a steam -engine or other motor and be
caused to 1e(31procate longitudinally the hol- g5

low shaft D will be revolved always in one

_d1rect1011 thus imparting to any machinery -
‘geared thel eto or 0per&ted thereby a continu-

ous rotary motion for the performance of the

desired work; or should the outer sleeve be
connected with or form a part of the piston-
rod of a steam or other engine and be caused
to. reciprocate 10nn*113ud111a,11y the spiral (if so.
deswed) will revolve always in one direction,
thus imparting proper motion to the mechan—__
ism or machinery which is being actuated.

This arrangement will obviate the necessity
for the use of erank or.other mechamsm for
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‘ment wit]

transposing the reciprocating motion into a
rotary motion, as 1t will at all times impart
a, positive continuous motion to the driven

member.

The modification shown in Fig. 4 contem-

plates the embodiment of my improvement

in a more compact form, and, as there shown,
the spiral grooves M and N ale located upon
the same por’mon of the spindle, and conse-
quently cross each other; but this will in
no wise interfere with OPGI‘&ﬁOH of the de-
vice, since the nuts O and P, while located
adjacent to each other, will operate in pre-
cigsely the same manneras that just described,
and in this construction it is preferable that
the series of balls Q be interposed between

‘the two nuts, but they may be otherwise dis-

posed, 1f found desirable. This particular
construction is especially adapted for appli-
cation to small tools, such as screw-drivers,
hand-tools, and the hke, as the entire mech-
anism may be arran aged within a limited space
within the handle_of the tool.

When my improvement is used in connec-
tion with the propeller-shaft of a boat, it is
absolutely essential that means be prowded
for the reversing of the action of the pro-
peller in order that the boat may be caused
to move forward or backward, as desired, and
this I accomplish in the construction shown
in Figs. 9, 6, 7, and 8§ by forming in the pe-
ripheries of the nuts R and S a series of
ratchet-teeth T, so set that they may be util-

ized for the engagement of a pawl adapted

to operate in either direction, and I pivot the
double-ended pawls U and V within the hol-
low shaft W and provide extensions X and
Y for said pawls, respectively, which project

in suitable openings in the hollow shaft in

order that said pawls may be so operated as
to first bring one of their ends into activity
andthen the other, asmay be required. From
this it will be seen to reverse the motion of
the hollow shaft W, while the reciprocations
of the spindle are continued, it is only neces-
sary to reverse the position of the pawls so
as to bring thelr opposite ends into engage-
il theu ratchets, thereby permitting
the nuts toact in a rever se dir ection upon the
shaft, as will be readily understood by those
familiar with the action of double-ended
pawls and ratchets.
- For convenience in reversing the pawls rel-
ative to their ratchets and thereby bringing
about the reverse rotary movement of the hol-
low shatt, as just described, a collar « is fit-
ted upon the shaft W, so as to slide longitu-
dinally thereon, but prevent it from turning
independent of said shaft by being splined
thereto, and with this collar are formed ex-
tensions b,having slots d and e formed therein,
through which the extensions X and Y project,
respectively. 'These slots, asclearlyshownin
Fig. 5, lie in opposite directions crosswise of
the 1011“‘11311(111331 ax1s of the extensions b, so
that when the collar a is moved lenrrthmse
of the Shaft in either direction one pawl will

y
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be moved in one direction, while the other
pawl is moved in the opposite direction, thus
reversing the action of said pawls upon their
ratchets. The collar ¢ has fitted thereto a
fork f, formed upon the end of the lever /2, so
that by operating this lever the collar may be
moved longitudinally while the shaft is in
motion, by which arrangement 1t will be seen
that the shaft may be caused to revolve in
one direction or the other by a simple manip-
ulation of the lever /i without stopping or al-
tering the movements of the reciprocating
splnd]e |

My improvement may be advantaﬂ*eously
applied to small boats, such as skiffs, by con-
necting the reclproe&tmw spindle to an oscil-
lating 1ev.er under the control of the occupant
of the boat, so that when said lever 1s oscil-
lated the boat would be given a forward pro-
ogression, or by the reversal of the action of
the spindle upon the shaft would be caused
to move backward, and such an arrangement
would be an advantageous substitution for
oars or paddles as now used.

Having thus fully desceribed my invention,
what I claim as new and useful 1s—

1. In a device of the character described,
hollow shafting formed in sections, the diam-
eter of the interior of one of the sections be-
ing enlarged and the adjacentend of the other
section being reduced and inserted part wayin
the enlarged end of the first-named section, a
nut inserted in the enlargement at each joint

.between the end of one section and theshoul-

derformed by the enlargement, a spindle hav-
ing grooves spiraled in opposite directions
run through the hollow shaift and rods, said
nuts having lugs projecting into the grooves
and means on the nuts for causing the shaft
to turn in one direction only, and a series of
balls interposed between each nut and the
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shoulder of the shafting, as and for the puar- .

pose deseribed.

2. In a device of the character described,
hollow shafting formed in sections forming
annular grooves in the interior of the shaft-
ing at their junction with each other, nuts in
the grooves, ratchet-teeth formed 1n the pe-
ripheries of the nuts, double-ended pawls piv-
oted within the shaft, extensions formed on
the pawls projecting through the walls of the
shaft, a collar splined on the shaft to slip back
and forth, extensions formed with the collar
having diagonally-arranged slots formed op-
positely, said slots engaging the extensions
on the pawls, a spindle having grooves spi-
raled oppositely therearound and run through
the nuts, substantially as described.

In testimony whereof I have hereunto at-
fixedmy signaturein the presence of subscrib-
Ing witnesses.

GEO. 1. ROOT.

Withesses:
S. S. WILLIAMSON,
JOHN CHRISTIE,
HUuGH GILLMOR.
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