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No, 786,715.

"UNITED STATES

Patented April 4, 1905.

Parent OFFICE.

' PIERRE EMILE MARIE BASTIOU, OF LANNION, FRANCE.

| APPARATUS FOH TRANSFORWMING MOTION.

SPECIFICATION 101m111g part of Letters Pate:ﬂt No V806,715, da‘ted .&*m 11 4, ]905

&ppllcatlon filed May 29 1903 Serial No, 159,314,

7o all whom it moy concern

Be it known that I, PIcrRE EMILT} MARrIE
BasTtiou, doctor of medlclne of Hotel de Cou-

quedec, Lannion, (Jotes-du—Nord Repubhc of

France, have invented Impmvements In Ap-
paratus for Transforming Reciprocating into

Continuous Rotary Motmn of which the fol-

lowing is a full, clear, and exact description.

This invention re ]ates to means for trans-
forming a reciprocating movement into a con-
tinuous rotary movement. -

My device consists, essentially, of lever
of special arrangement, at one of the extremi-

t1es of whieh the force to be transmitted acts,

while the other extremity presents two arms,
one of which is directed upwardly and the

other downwardly and acting” upon two
two ratchet-wheels keyed upon the shaft from

which movement is to be transmitted. These

two arms drive their respective ratchet- wheels
alternately, one in rising and the other in the

descent and always 11'1_the same direction.

In order that the effort created by the re-
sistance may Invariably be exerted upon the
lever in the same plane as the power, the le-

ver preferably acts upon the resistance to be

overcome by the intermediary of an arm

downwardly directed and situated in the same-
plane as the power with respect to.this lever

and of two upwardly-directed arms symmet-
rical with respect to the lever. In this case

the three arms act respectively upon three
ratchet-wheels mounted upon the same shaft,

so that the lower arm will be operative in
rising and the two upper arms in the descent,
or 1nverse]y
nated by three toothed sectors—a central one

with 1nternal teeth and two others with ex- | on

ternal teeth provided on each side of the cen-
tral sector—these three sectors meshing, re-
spectively, with three pinions mounted upon
the same shaft, but driving the latter in a di-
rection only so that this shaft will be oper-
ated alternately by the central sector when

the lever moves in a direction and by the two

outer sectors when the lever moves in Lhe other
direction. |

This lever is specially adapted fm c:omfert-
ing the alternating movement of a float rest-

ing in a liguid the level of which rises and
-falls alternately into rotary movement. This

- s om

mitting movement.

The lever can still be- ‘Lerml-'

reservoir ¢, which is al
replenished.
¢ through a pipe ¢ and is dischar ged there-

ﬂoa,t may, for emmple be conmmed N 4 res-

ervoir which is automatically” empt1ed and

rep]em%heél ‘The float may also be immersed
in the sea, the ebb and flow of which will
cause it to rise and fall, the rest of the appa-
ratus being on the land or upon a fixed sup-

55

port or apon a vessel, in which latter case it

18 the swell which wﬂl dISplace the float.

My form of levex is apphcable to many
other purposes. It may, for example, be
employed for transmitting the movement com-

60

municated to a shaft bv the mtermedmw of

pedals.

In order that the invention may be readily
and clefwly understood, I have represented
the same in the accompanying drawings, but
by way of emmple only.

- Figure 1 is an elevation sectional on the
line A B of Fig. 2. TFig. 2 is a plan view.
Fig. 8 is a perspective view.
'sh(jw a modified form of the apparatus in plan

~and-in perspective, respectively. Kig. 6 rep-
resents another modification 1n perspective. -

Tigs. 7 and 8 show in elevation and in plan

another modification of the device for trans-

modif] ca,tlon showing the application of the

lever for transmitting the movement of a
80

shaft operated by means of pedals.” Fig. 10
is a detail view showing the lever in elevation
and in plan. Figs. 11 and 12 show in eleva-
tion and in plan a modified form of lever.

" Inthe figures similar letters of reference are.
employed to deswnate like parts.

Thetransmissiondevice represented in Figs.

1 to 8 comprises a float «, suspended from

05

70
Figs. 4and 5 .

75

Fig. 91illustratesanother -

the extremity of a lever 0, rotatably mounted

a shaft 6. This float i1s immersed in a
ternately emptied and

The quL id enters the reservoir

from thmuﬂ'h a, siphon ¢, whlch automat-
ically_empties the reservoir ¢ as soon as the

level of the liguid 1n this latter I'eaches the

level of the elbow of this siphon ¢’. . The di-
ameter of the siphon should be determmed
with regard to that of the admission-pipe in

order that with the hqmd continuing to en-

ter through the pipe ¢ and the dlSGh‘l,I‘De talk-
ing place “thr ough the siphon double the quan-

_tity of liguid entering may be discharged, so
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arms 0 0° rise—the chain

that the emptying may be offected while per- |

mitting the float to descend w ith the same ve-
locity a8 that with which it rose. The ver-
tical movement of the float is Uuidod by two
pull_,,v% stween which the rod ¢ of this Hoat
18 mm"ed or by rollers vrolling upon the in-
ternal vmll f the reservoir.

The lever 4 terminates in two arms 525 , One
of whichis upwardly directed, while the other
extends downward, as %hown m F1gs. 1, 9,
and 8. To these two arms 5° 7° are attflchecx
two tr "Ll’lSIIllS‘:lOf*-Clmlﬂb d d' In engagemens
with ratchet-wheels ¢ ¢/, respectiv ol y. Thes
wheels, the teeth of wmch may be eldlel
curved or straight, are keyed upen the shaft
J, and, passing over ﬁ’uld(} pulleys ¢ ¢/, each
of tqese chains cavries at its free eeremltv
a ceunterwelght 4 4 or a counter-spring.
One of the arms (the arm 2* of the lever 0) is
dlr'e ted upward, and the other arm (the arm
0°) is directed downward. The contact of one
of the chains, d, with its ratchet - wheel ¢
therefore always takes piace upon the same
side of this ra atchet-wheel with respect to a
vertical line passing through its center, while,
on the other hand, the other 13111, ', is in
contact with its 1*atchet wheel ¢ upon the o=
posite side in such a manner that the two
chains are only in engag ement with their re-
spestive ratchet-w heel% In one direction of
of the movement—the chain ¢ when the le-
ver 6 1s operated in one direction and the
chain d" when this lever 4 is operated in the
opposite direction.  In these conditions when
the lever 4 is displacec in the direction indi-

catad by the arrow in the drawings—that is

to say, wlmn the two arms #° 5 de-SCE’:ﬂﬂ.."“th{'} |

chain " drives the ratchet-wheel ¢ and im-
parts to 1t an angular displacement, while the
chein d, acted upon by its counterweight 3
slides upon its ratchet-w heele.  On thb other
nand, when the lever & isdisplaced in the O~
DOS 1te direction—that is to say, when the two

1ts counterwew ht /',

wheel ¢, exerting no actlon on this latter,
ancl the chain dnveg 1ts ratchet- wheel ¢,

the same direction as that pI’OVIOU sly com-

nunicated to the ratchet-wheel ¢ by the chain
. Theshaft #istherefore driven con, stant!y
at one time by the ratchet-w heel ¢ and at the

other by he ratchet - wheel ¢. Upon this

7, from which the movement is talken. These
two parts may be replaced by a pulley fiy-
wheel, 1f desired. The method of transmis-
510‘11 by means of ratchet-wheels and chains
12y be replaced by any suitable transmis-
5101, |
In order that the driving efforts may al-
ways be exerted in the plane in xh*ch the le-
ver 0 1s displaced, this latter may advants-
geously present a single arm Z) directed
downward and situated wish 1'espect o this

acted upon by |
shides .prm 1ts ratchet-

]

 the ﬂoat @ will rise, the lever /. Ko
shaft fare keyed a fly-wheel 7 and a pulley

- the arm /” descends.

suiticiant for

tation of the shaft £

VRS, T

lever iu the same plane as the power. and two
syminetrical arms 4, directed upudnh aS
shown in Higs. 4 and 5. Fie. 6 shows an-
other modific: ation, in which the chnins cor-
responding to the two outer upper arms /
terminate beyond their guide-pulleys at two
m the aplces of 4 tr 1*111010 to the third apex
of which is attached the chajn PASSING over
the intermediate mtchet—whevl and terminat-
me 2t the single lower arm 7, in which case
this chain does not need Qo nide- pulley.

The float @ should fulfi] Lh two following
conditions: Kirst, its weight in air should he
causing the arm of the lever /),
from v h?i(,h 1t 18 311%1%11{1(,{1 to descend: see-
oOnd, volume should be such that when it
hOCL*F it diwhcbs without being completely
imimecrsed, a Volmm., of water the \‘L?{"I“lll Of
wlwd‘i 13 suiliclent for returning this lever to
1ts 1nitial 1}051f10n

The depth of the reservoir ¢ is determined
in such a manner that the float may never en-
counter its botton. The reservoir may also
comprise an auxiliary admission and discharge
aperture for the hqmd cocks heing umnnm]
upon these apertures in order that the adnis-
ston and discharge may be varied according
to the pressure of the Hauid.

in order that the angular displacement ol
the arms /* J* may be maintained constant
when the travel of the float varies, I have de-
vised the followmn mmlmement I*wa 7 and
8 Ihehowt ¢ instead of | reing %u%pmded from
the extremity of the lever 4 acts upon an aux-
thary lever 2, rotatable upon a shaft 2. One
of the arms of this lever Zisarticulated to the
lever O, and from the other arm is suspended
the ﬂ()‘lt . The two arms of these levers 4/,

-
H. L

articulated one with the other. each present {1,

slot for permitting of the hawhmunmt npon
each of them of their hinge-pin ! when the
traver of the float is modi tied.  The displace-
ment of the pin / may be controlied h\ any
appropriate means. The two extremities of
this pivot may, for example, be mounted in a
tork sn, carrying a rod », adapted 1o receive

| a lomz,]tudmal displacement controlled by any
Imparting to it an angular deIacement in |

sulsabie gearing.

My apparvatus operates in the followine

‘mannar: Assuming the ’HIIGUHI)[IIW&) OCCupy

the position represented in Fig.

, apon water
entering the reservolr ¢ thmunl

h(" Dpe
15 dls-
placed in the direction indicaterd by hL, ArPOW,
cearryine with it its {"‘h..l]ll
the links of w lm*h engage with the teeth of 1{_.5
ratchet-wheel ¢, and consequently imparis L
moverment of rotation to this ratchet-wheel o
anc to thsshaft /2 The arm #*also descendine,
its chain ¢, acted upon by 1ts counterweight /.
ahdesm"el the teetl of itsratchet-wheel o with-
out producing any useful etfect, hut in no wise
mpeding the movement of rotation of- this
ratchet-wheel ¢, which participates in the ro-
When the level of the

S &

(O

95

100

105

110

115

120

o
ool
w e b sl



20

. which it rose.

~ate means.

786,715

water In the reservoir ¢ reaches the elbow of |

the siphon ¢, thislatter becomes primed. - The

emptyinge of the reservoir then takes place
automatically, although watel still continues

to enter through the pipe ¢/, because, as pre-.

Vmuslv stated, the diameter of the dischar ge-
pipeis larger than that of the admission-pipe.
The dlschawe therefore takes place while per-
mitting the ﬂoat to descend unde

of @mwty with the same Velomty %s that with
The lever is then 1fsp]aced in
the opposite direction, the arm #° rising.
Again its chain &, acted upon by the counter-
welo'ht ]z’ﬁ slides over the teeth of the ratchet-
whﬂel ¢ without performing work: but, on the
other hand, the chain ¢ engages W1th the teeth
of its ratchet wheel ¢ and lmparts a movement
of rotation to this latter and also to the shaft
/> upon which it is fixed. The shaft 7 isthus
driven when the float ascends and also when
it descends, and the rotation of this shaft is

. rendered umform by the action of the fly-
~ wheel .

The float ¢ having reached its lower-
most position, the Watel continuing to enter
through the pipe ¢, the: reservoir again be-
comes hlled the float @ rises, and the differ ent
operations descr 1bed above are 1epr0duced n
succession.

My apparatus may be made in all for s and

of all dimensions and the detail arrangements
may be modified in accordance with the vari-.

ous applications.
Fig. 9 illustrates another apphcamon of my

. form of iever for the purpose of transmitting

the movement imparted to a shaft by means
ot pedals.

manner stated above, two other arms, 0°0°, ar-
ranged as shown in Kigs. 9and 10 and respec-
twely submitted to the actlon of two cams 0o,

keyed upon the shaft », actuated by means of
pedals ¢ g The cams o o' and the pedals ¢ ¢’
are fixed in such a manner that when the de-

‘scent of the pedal ¢ takes place the cam o lifts

the arm {° until the moment at which thls

‘pedal begins toriseagain. Then the pedal ¢/,

which has reached the hwhe%t point of its

stroke, commences in 1ts turn to descend and |

the cam o’ depresses the arm #°. The lever )
therefore receives an oscillatory movement,
being moved in one direction by the action of
the cam o upon the arm ¢’ and in the other di-
rection by the action of the cam 0" upon the
arm b°.

shaft p to the lever § by" any other appropri-

i

cation accord-

Figs. 11 and 12 show a modl

. ing to which the lever § terminates at three
sectors O 5* °, the two outer sectors &' 3° hav-

_6(?

ing external teeth and the central one ® hav-

- ing internal teeth. These three sectors gear,
| 1espectlvely, with three pinions¢' e’ ¢, mount:
- ed upon a shaft 7, in order to drive the latter
in a direction only.” When the lever 6m0ves
61'; in the direction of the arrow Shown in full |

the action |

The lever  then presents in addi-
tion to the two arms §° 0°, arranged in the

I may transmit the movement of the

hne the shaft #1is driven in the dir ection of
the arrow bV the outer sectors 4’ §” acting upon
the pinions ¢' ¢".  On the contr ary, when the
lever is dlsplaced 1n the reverse direction the
shaft 7 is driven by the actmn of the central
sector 0° upon the pinion ¢. A continuous

g

rotary motion is therebv imparted to the -

shaft #.
I claim—
1. Means for transmitting movement per-
mitting of converting a rectilinear reciprocat-
Ing m0t10n into a movement of continuous ro-

: tatlon the sald means comprising an .oscillat-

1ng lever one ot the extr emltles of which pre-
sents three arms directed in opposite direc-
tions, the central arm being directed down-

ward and the two others upward ratchet-
wheels keyed upon the part to which the ro-

75

30

tary motion is to be imparted, chains gearing |

with each of the ratchet-wheels and connected
with the lever-arms, and pulleys arranged
above the ratchet-wheels correC;pondmtr to the
upward-directed arms.

2. Means for transmitting movement per-. .

mlttlno‘ of converting a rectllmear reciprocat-
ing motion into a movement of continuous ro-

'tatlon the said means comprising an oscillat-

ing lever one of the extremities of which pre-
sents three arms, one arm being d1rected in
one direction and the other two arms in a di-

‘rection opposite to that of the first arm

ratchet-wheels keved upon the part to which
the rotary motion is to be imparted, chains
gearing with each of the ratchet-wheels and

co_nnucted with the lever-arms, and pulleys
arranged above the ratchet-wheels, a counter-

90

95

bala,nc,e being connected to the end of each

cham :
. A device Tor conver tmo‘ motion, com-
pI ising a pivoted lever havmw a plur ahty of
oppositely-projecting members_ at one end,
ratchet-wheels on the partto be rotated, guide-
pulleys above the ratchet-wheels, and a chain
connected with each member of the lever and
engaging a ratchet-wheel, each chain passing
over a Omde-pullev and havnm a countet polse
at its end.

4. A device for converting motion, com-

prising a pivoted lever having three arms, the
center arm projecting downwardly and the
other two arms projecting upwardly, three
ratchet-wheels on the part to be rotated, guide-
pulleys above the ratchet-wheels, and a chain

'connected with each arm of the lever and en-

gaging a ratchet-wheel, said chains passing

over the oguide-pulleys emd each havmo' a coun-
terpoise at 1ts end.

- The foregoing specification of my im-

provements in apparatus for transforming re-

ciprocating 1mto continuous rotary motion
signed by me this 2d day of April, 1908.
PIERRE EMILE MARIE BASTIOU,
Witnesses: | | '
J. (FAUTIER,
- TH. SOISBAUTH.
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