(No Model.) 2 Sheets—=Sheet 1.

J. BONICARD,
STEAM ENGINE,

No. 388,755. Patented Aug. 28, 1888.

NI

L
iy
o

X

Y TR RANY S

7 AT I

"\._"L"h#'\.\"l'\.("i\i g

AUV

A b b B LA s Sy BB 0

)
T L LTSI LA VTS TELE NS AT TS

I BT I TTTETIIILTSSEFTS,

g
>

INVENTOR:

N. PETERS. Pholo-Lithcgraphar, Washington, D. C




(No Model.) - - 9 Sheets—Sheet 2.

- J. BONICARD.
STEAM ENGINE.

No. 388,766, Patentedqﬂug. 28, 1888.
~Q :\ - K:]
x - _-::" ..:
~. N
._ . /'T;
. . : !{— N '
A 2 I | f[lf//
) & Y/
. \5‘-‘* O © ,;M /l
S g 7l k/I
a : ! ' ““k
@, © N / | /,
A O /{ i »".*’/
Ny
:} /) !//

) l /S /)
/ / Yy
/e
U / /‘/;’f / /
/ /{f / //
/ e //
0| \4\, s / / |
| AL /;’/ |
\ /
| \f:\am
g N ~ AN
< — S ST
| F: N
- N 1NVENTOH
"v’IT [ESSES: - _

/.7:

Attorney.

\D el I S

M. PETERS. Phl::md.jthngr:.pheﬁ Washngton, D C




¢ in Steam or other Engines, (for which patents
have been granted in France, dated December | the expansion can be fixed, as is the case In 35
10, 1885, No. 172,749; in Ingland, dated Feb- | the arrangement shown in Fig. 5.
runary 14, 1887, No. 2,311; in Austria-IHungary, The slide-valves m # are operated by rods
dated Jannary 31, 1887, No. 5,691 and No. | o p and a crank, », keyed on the shaft f at an
10 24,331; in Belgiam, dated January 29, 1887, | angle of ninety degreces with the levere. This
‘No. 76,181, and in Italy, dated February 4, | arrangement allows of increasing the travel of 0c
1887, Nos. XXI, 21,188, XLII, 10,) of which | the slide-valves, and consequently of varying
the following is a specification. the admission and the escape of steam into and
My invention relates to improvements in | from the cylinders by changing the positions
15 steam-engines or other motors; and its objeet | of the jointsof the rods o and p on the erank 7.
is, first, to provide means simple and effective I will now describe the method of executing 05
for increasing the power of the same by an ar- | the proportional diagram of my improved
rangement of levers interposed between the | lever mechanism for increasing power which
engine and the driving-shatt, to which the | has just been described. |
20 power is to be transmitted; and, second, to do A_horizontal line, A B, of indefinite length
away with the valve-eccentrics and to employ | is drawn, which is supposed to pass through 7o
“in place thercof a crank keyed on the oscillat- | the center of the cylinder, Fig. 3, and ab two
ing shaft of my improved lever mechanism. points of this line are deseribed two © nequal
My invention will be fully deseribed here- | circles, the distance between the centers of
>« inafter and its novel features carefully defined | which 1s from five to six times the length of
in the claims. | | the stroke of the piston. Two vertical lines, U 75
In the drawings which serve to illustrate my | D and Il F, are then drawn, passing through
invention, Figure 1 is an elevation, and Fig. | the centers of the circles. From the four points
9 a plan, both partly in seetion, of a two-cyl- | where these vertical lines cut the circles two
20 inder steam-engine provided with my im- diagonals,D Eand CF, are drawn, cutting each
proved lever mechanism. Fig. 3 18 a view otherat C onthehorizontalline A B. Thispoint 3o

s
.

taken by my improved lever mechanism dur- | vertical line C D, and from the pointIis drawn 8,
ing a complete stroke of the piston. TFig. 5is | a perpendicular, I¥ 1. From the point G 18
a diagram illustrative of the principle of the | drawn a line, G K, parallel to C H. Theline
invention. | P K is bisected, and from the center J 1s pro-

40 In Figs. 1 and 2 I have designated the high- } duced the line J I, parallel to C H, which com-
pressure cylinder by a, and the low-pressure | pletesthediagram of my improved mechanism. ¢n
cylinder by 0. As each of the piston-rods of In the diagram, the construection of whieh
these eylinders is provided with like mechan- | has jnst been deseribed, the inequality of the
ism for inereasing the power, a description of | circumferences,the distance from their center,

45 one mechanism will suffice for both. | and the angle formed by the first lever with

¢’ represents the piston-rod, which is jointed | the vertical are not arbitrary, and can be in- 95
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To all whom vt may concertv |

Be it known that I, JEAN BONICARD, a cif1-
zen of France, residing at Langon, Gironde,
Franee, have invented certain Improvements

similar to Fig. 1, showing my lever mechanism
applied to an engine, only allowing of fixed
expansion in the cylinder. TIig. 4 is a dia-
oram showing the four principal positions

to a connecting-rod, ¢, connected to another

short rod, 4, to lever ¢.

The valve mechanism of the low-pressure
cylinder ¥ is arranged to allow of variable ex-
pansion in this eylinder; bub it is obvious that

of intersecetion becomesthe center of oseillation
of the mechanism. TFrom the point Can ob-
liqueline, H C, isdrawn, which makesan angle
of from twenty-five to thirty degrees with the

creased or diminished; but the invention 1is

l a erank of the driving-shaft /, connected by a 30

rod, d. To this rod d are jointed a lever, ¢, | based on the principles that the power of the
oscillating on a shaft, £, and a rod, g, working | mechanism 18 in direct ratio to the difference




2 388,755

in sizeof the two circumferences,and that upon | 2. The combination, with the piston-rod of
the amplitude of the angle and the distance of | a steam-engine, of the pitman ¢, rod @, lever 20
the centers of circumference depends the dis- | e, oscillating on fulerum £, and rod g, coupled
tance apart of the twin levers, whence results | to a erank in the driving-shaft, and rod ¢, con-
5 very little obliquity in the action, and conse- | necting rod ¢ and lever e, a rod, r, oscillating
quently more effective working. | on fulerum f, and valve-rods o and p, coupled
My improved mechanism for increasing | to rod r, substantially as and for the purposes 25
power is applicable to all other motors, hy- | set forth. , -
draulic wheels, and turbines, hydraulic motors { In witness whereof I have hereunto signed
10 with pistons, air-engines, electric motors, &ec. | my name in the presence of two subseribing
lli:[a,ving. thus described my invention, I | witnesses.
claim—
1. The combination, with the piston-rod of a JEAN BONICARD.
steam-engine, of the pitman ¢, rod d, lever e,
15 oscillating on fulerum f, and rod g, coupledto | Witnesses:
a crank in the driving-shaft, and rod 4, con- RoBT. M. HOOPER,
necting said rod ¢ and lever ¢, substantially as | AMAND RITTER.
as and for the purposes set forth.
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