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~ WILLIAM F. RICHARDSON, OF PITTSBURG, PENNSYIVANIA,

-I,_:i;i_f;_I;_:_'Plttsbulg, in the. Lonnty of | Allebheny, and- State of
:i.-Ii:.-,;,l.';lz.,;g._;;;:;-;;_;'=jfj_;'j_.__.-Penmylmnm have.invented a'new and useful Im-
ST provement in Steam-En. gines ;
i dlare that the following is IL full clear,
¢ deseription thereof, Ief'elence bemg had to the accom- |
nettnoo 0 panying drawing and to the ]ette:s md ﬁtrmes 0t‘ lefel---
e :{_'_:j_jt_,n ce. marked thereon.

R :;’i_f_.pm'vld{.,d wath three stea,m-poltb, sulmbk exlmust-

- Copening or npemngb, -and two pistons, the rear one of
s S whieh transmits - its motion to the ci ;Lllk-sllaft of the
sl enginey tluourrh the medmm of ‘the side -levers andi
f'i?.-g rods geared to the main cross-lhead, as deseribed.

mv invention, I will pl owed to descnbe m, umstl 1e-
i S "-;:'I_':tlﬂll and 0}_]61 ﬂt»lUIl. R '

ST lll}" specification— -
'__pl ovement in: steam-eno aines.

o S tlml sections (;f t]lb CV'IHdGIS, 1)1st01ls s]ule-—v ﬂve, andf
-_;a;._;";stemn-ch(,st | 1
St Rigure 4, aheut B 1.5 "L top wew or p];m of tlu,.
;_?.:f-i"jmh e—sea,t lu'pesentmw thc mmngement of' stemn-__
i cot s -_’fi*_i;i'.::pmts and. exlmust— opening.: |

-:'.-f:'flt is inverted.

e '---”__'}7; A’ represents the bed-plate - upon “1“(,11 “,e w_‘_t
S f.;jeml parts of the engine are mounted. | T

tlle upper ends of which are pivoted to the upper ends
o oof levers f, which arve pivoted one on each side of the-.
- -y linder A, at the point: marked i. ST

o ;':}’f;, the uppu' ends uf w]m.h are pn’*ott,d to ﬂm T-, |
. headD. :

L ot cam-rod P, stem R, and rock-shaft and lever @, all

.-jf;i‘;.;;;;j;;--E_f;j.;'fj;_jg_,,-;;_f;--;-;giof ordma.l y constl l'lLtIOl], '_md om:atmw m the usual

L S Wﬂ:} | | - '
(T £ mpresents t.he stmm—supply plpe, whlch 13 con- |

© - Tetters Patent No. 107,723, dated September 27, 1870, .

' IMPROVEMENT IN STEAM-ENGINES.

.- The Schedule reforred to in these Letters Patent and malking'part of the same

10 an wha:ua u: amy conce: e ! T
- Be it known: that T, \VILLIAM-—F R[(,HAth\ uf

~and T do liereby de-
and emcb.

The: nature of” my lmentlou C(}llblbt& in 50 wn-'

i sttuctlng a -steam- -engine that its eylinder shall be |-

-T'o enable Ot]lelb 'sklllu:l in-the .«.ut to make. and ll‘:b'

In the acwmp‘umng dmwmg ulmh hmn.s pmt uf
-Figure 1, sheet A, is o Slllt v!v_lttmn ut my im-

Figures 2 and 8, sheet B, are lontrltuduml .fuul ver-

Jigure 5, s]m{,.t B lepl esbnts tlu, slule- dh"(.. uhmf

In the accomp;;m} mg dl AW mw

Al replesents thl, cy]mde:, which- is plm"lded mth. |

SRR 5.-_tw0 pistons, K K, three: ‘steam-ports, W Wand U,a |
e stean- chest I, ..rmd slide-valve, h, wlnch is. provided
S with ehhaust-clmmhers, 2 3, arzd 5, mld ) Supp'ly
i f;i_npenm g, 6. -

- Tothe u]d ot e'wh plbtﬂl]-l ad y ib atmched a T-"-

. _head, as llldl(}“tte{l :lb C and D “hwh T-hmd% mm"e,- |
e on slides m, | -

oo 'Tosthe. T-hedd D i attaohed a8 pltnmn whlch is |
)Wﬂted to the or aul{ mld the end ot trhe Sll'lft of the
y—-wheel ™.

To each- sule ot tlu, T-head C are: pwoted rods ¢,

To the lower ends-of the levers j.-' are ljlt‘utbd wds'

The- shde- lh’{-} h is opf..l.-_tted thmugh tht_. mt,dlum'

| W W mt{} the L“ihﬂll‘it chambers 2

As tllb skzllful mechamc W 111 1ea,d11y understand

th{, construction and arran gement of the several parts
of my improvement in steam- -engines, and. the rela--- =~ -
»_.-_'_‘tlon tlzey bear to-each other, by reference to the ac: = .
“companying drawing, and fr 0111 the foregoing descnp- S
tion, I will, thereﬁne proceed to describe the opera-
tion of the helunbefme described engine. . |
" The steam’ enters the steam-chest B through the
g --plpe? whicly, is connected te a -steam-boiler or othen I

steam-rremmtm

| \Vhen the slide-v alve k is in the position: shown mi
_hg , the- cylinder is receiving steam through the
_opemng 6 of the slide-valve I aud.steam-pmt u of
cylinder A, and is exhausting steam- through: the pnrtq

, 3, and &,

When the slide-valve h is in the posmon shown 111‘  R

ﬁg. 3, the cylinder will e receiving steam through
the ports W W, and the steam between the inner -
| faces. of the: 1)11~,t0u heads K K will be exhausted - -
through the 1)0113 u of the cylinder, and the exhaust-
.clmmbels 2.and 5 o ' S
" 'When the cylinder is receiving steat tluouﬂ*h tlu, o
ports W, the heads of the cylinder. are the abut- |
ments for the steam to act against while moving the "

of tlle stide-valve.

pistons K K toward thie center of the cylinder,
~ When the cylinder is receiving ‘steam thmuﬂ'h its
port the pistons act as dbutments to each othel

while: mounn‘ th, pmtons K K tnwmd ench end of'
‘the eylinder. : o
- The ])0“61 or nmbwn of tlu, pmton connec,ted to
the T-head C is transmitted to the T-head D through
“the medium of the rods ¢ and g and levers Jyand the
T-head D transmits it and the power of its own pis- -
ton to the. erank of the enn'me thmllgh the medmm
“of the pitman. |
. When the pistons are movmw f'wm the centel ef
the cylinder toward its Blldb the. rods e and g move
| in the direction indicated by the arrows, marked 8,
| and when the pistons are ‘moving from the ends of
the cylinder toward the tenter of it, then the rods e
and g move in the dlwctlon mdlcated by the arrows -
.-marl{ed 9. SR
. -Having thub debcubud the mtme, coustructwn ‘Llld R
,_oljelatmn of my improvement, | : - o

‘What I claim as of my mventmu 1:,---

1. The engine herein deser 1bc,d conswtmg of a cyl--' e

mder, witl two pistons moving in opposite direc-

tions, and having their rods att.;mhed to cross-heads -
| ab their outer ends, the motion from the rear cross-
| head communicated to the main one by means of the
| lex els and cmmectmg-lods, substantially as deseribed.
2. In combination with the above, the valve with

1its 1}01 l:s and slide, constructed as herem described.

WILLIAM F. RIOHARDSON

Wltnesses' o |
. JAMES J. JOH“ISTOY

LI A‘IDREW HUMBERT. :
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