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| Tﬂ all qohom it may CONCErn :

S dence in the county of Promdence and Sta,te of Rhode
Ch "-Ibla,nd have invented certain Implm ements in Steam-.
v lingines; and I do hereby declare the following to be.
- afull, clem and exact description of the constmctlou'
- and 01)e1 RtIOIl of thie same, reference being had to the:

~ JOHN S. BARDEN, OF PROVIDENCE, RHODE ISLAND,

" Letters Patent No. 100,841, dated March 15, 1870,

 IMPROVEMENT IN STEAM-ENGINES.

Tt D D prrenen

- ‘I’he"_' Schedule'.:fe’férre& tq in theée_ Letters l?atent and making part of the same,

" Be it known that I, Je OHN S BABDEN of Prom—-

- caccompanying diawing :.md letters of reference marked

_I'--_aatheleon which dig ‘LWlllg represents- a vertical section
oo of steam-cylinder with ]_JlthIl steam-valv es, crank, &c o

. embodying my invention.
o T'he object of my invention is’ to avmd the Ioss of

_jzjfl;_-stﬁmn and power in reciprocating steam-engines by
. 'the passage of the crank over the dead centers, thus

- ' making the stemm—engme more eﬂiment and regular in
*;1t‘=; motion.. -

My invention consists in- a prston plovlded Wlth a

yhndl wa] cawty, within which a.seeond plston moves
r-_:tl &HSVBI.‘aely to the duectlon of motlon of the ﬁrst pls-'
ooy -
LR It fulther consists in conuectmg thie second plston
-;s--,.-.:...wl,th a double-armed lever, the fulerum of which being
-+ . attached to and moving Wlﬂl the first piston in such

-~ mannerthat when the crank approaches one of the dead

- centers, by the admission of steam. into the cavity of

~"the first piston, the second piston is set in motion, car-
< 1ying the shﬁrt arm of the leyer with it, while the otller
. arm throws the cramk ovgr the dead center. |
. It further consists in an automatic valve arrange-
.. mént, by which, through the motion of the first. piston,

S ,stea,m is admitted -into the cavity for plopellmg the
.. second piston and exhausted therefrom.

steam- -cylinder that the latter forms, with the pump- |

"It also consists in 80 connecting a pump with tlle

- Darrel, air and valv e-chambers, one casting, a stratum
.-+ of non-conducting material like. zing being interposed
- between the steam and water apartments to prevent
.+ a too rapid condensation of the steam, also extending
s & portion of the first piston or plston-rod of the steam

_:.cylmdel in the pump-barrel, thus producmg & ste%m--

5?; --pump of great simplicity ‘md a,t llttle cost.

-~ In the drawings— - o
- @ is the 1n51de of the steam-cy]mder, Wlth plston b'

j'rj:ﬁ:;;' :erltf ¢, and secand plstou d.

-one, whlch may be solid, passes into the pump-b&rrel
| 2 and forms there a pISt()Il for the latter.

 Within the upper cylindrieal projection is attached.

L the fulerum-of a double-arm lever, of which the shorter

- f;"}i:.a,rm, £, extends iuto a c.;,mty pmwded for it in" the

p1st011 d, the 1011# arm, g, bemn‘ ;Lttached to the cr&nk-'_
pm of crank i |

The stmm-w alie (2 is att'whed operated aud ar-

- The lower

ates the automatic valve 7., for a,dmlttmrr steam into

- the cavity of piston b, which latter, when neatly com-
pleting its upward stroke comes in contact with the

projection . of valve £, and thus raises the latter and

opens steam commumca,tmn through port o and pas— -

sage ), in the eavity of piston b.
The steam now propels piston d, and w1th it the

portions f and g of lever and crank h, over the dead |

center. -

‘The piston d, v.hen near port o, has opened the" |

aperture u, thus allowing the steam at that portion

of the cavity to exhaust into the cylinder @, and from _' -
there into the exhaust of the latter.

‘After the piston d has started and 'coiréred again

the aperture u, there may be some steam left in tlnt_
portion of the cavity, but of too small density and -
force to resist. effectually the actlon of live steam on

the other side of piston d. -

The piston b, at the down-stroke, acts aﬂmnst the
| prOJectlon /4 of' valve k, moving the latter :;md estab-

lishing steam commumca,tmn between the further end

of cavity and valve K, by means of port » and passage
g, while the steam on the opposite side of piston d

exhausts through aperture ¢ into the lower portmn of

E stea,m-cylmdm &e.

It will be observed that the double—-arm lever is
-placed within an open cylindrical prOJection of piston
b, thus a,llowmtr the air to circulate in and around the

movin g parts of the lever, and preventing fi 1@131011 ﬁ'ﬁm |
undue expansion of the kamg parts.

, Having thus fully described my invention,

"What I claim as new, and desire to secure by Let-._ |
_._terh Patent, is— -

1. The combination of ]JOHDW plston b with plston;'
d, in the manner and far the purpose substa,ntla,lly as

descrlbed

. The pistons b aud d in combma,tmn with wbl at-
*mg lever and erank h, in the manner :.:md for the: pur-

pose specified.

3. The c}hnder a aund piston b, in combination wﬂ;h -

plStOll d, valves i and %, steam-mlets o 7, and exhaust-

| 'ports t in the manner and for the purpose. set forth.
~The piston b is provided with cylmdl ical pm,]ectwns e

_the upper- ene of which extends through the plston- |
.- head, acting as in ordinary trunk-engines.

4. The steam-cylinder @, in combination with pump-

.‘barrel a, stratum of non-conduotmg material y, con-

structed in the manner and for’ the purpose as above -
| described. : |

In testlmﬂn} whereof I have signed my name to this

sPeelﬁca,tmn in the preseuce of‘ two subsmbmu‘ Wlt-
HBSSES |

| J OHN S BARDDN
Wltnasses

- CARROLL D. WRIGHT
CHARLES T, BROWN.

ra,nged in the usual manner, a,nd at the opposite s:de -
“of the cylinder is another steam-chest, in which. oper-
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