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_Speciﬁcatipﬂ farmmg part of Letters Patent No. 12‘2,269, dgted December 26, 1871.

;z:-}ff,Ta all whom it may concern:

‘Be it known that I, g OHN L HAGDO"‘IALD of

 ~St. Louis, in the eaunty of St.Louis and Staﬂ:e-
~ooof Mlbsourl have made certain new and useful
-__.-_,-f'j':__---’,i----Impmvemeﬂts in Valve-Gear for Steam-Cylin-
R 'd&ls and I do hereby declare that the following
18 a full and true desmaptwn thereof, reference
. being had to the accompanying dmmng and te
r..;“*-é_j.-j:.’-:“the letters of reference marked thereon.
+ ' Theobject of the improvements here presented'
B is to dispense with valve-rods and connecting at-
L ":';__ta,ehments Ordm%nly used to operate piston- rods
. and pistons of steam-cylinders, and to gain the
. required reciprocating motion fOI‘ the pl%tml by’
;-jgthe direct action of steam pressure or power.
-~ To achieve said object the nature of thisinven- |
| D is such that said valves shall open and close

3"'5123'1131011 relates: First, to the peculiar arrangement .
the main inductive and exhaust ports a a* a? «?,

. and construction 01: auxiliary cylinders and their
- reverse acting stops and slide-valves, in com-
~ - bination with the main eﬂmder of steam-engines.
- Secondly, to the arrangement of inductive and
© . exhaust steam-passa ges and ports, by which the
.. - gteam-power shall operate the Valves in the aux-
-~ ilary eylinders at regular periods to impart the |
- orequired r&cxpmcdtmu ‘motion to cylinder-pis-
. tons.:
- detail cﬂnbt}mctmn of parts, all 01: whlch wﬂl now
more fully appear. -~
- To enable those herein skllled to ]]’1&11(-} aud use
e j_-__mjr said improvements, I will now more fally de-
- seribe the same, referring 1:0 the ‘Lccampmny ing
. drawing, of which—- - |
+ Figure 1 is 2 lanﬁltudmal vertlcal section at |

“Lastly, this invention relates to certain

Fi o,

Alis the plstdﬁ-(,yl
The main

A is the main cylinder.
‘A*the piston:rod as or dmary

e  eylinder A is provided with main steam-ports «

- ala® @’ the said ports a a' communicating from
;ﬁrcyhnder steam-space with the steam-chest A3,
- “thesaid portsa? a’,however, being arranged hGI‘l-- |
'ff:f-z{mta.lly and leading to the @xh:ﬁmst-pipe

The

- steam is fed into steam- c¢hest A3 through side
ﬁ;'.[5_,__'_;.-;1}01'5: a*, (see Fig. 5,) the exhaust escaping out of
S main exhaubt af’ Fws 1land2. Withinthe steam-
__f-”'.’]ch&st on top cy lmde}: A are the auxiliary cylin-
- ders, ﬂnstru(,ted arranged, and provided with
- the v&lve-gear as follows: The slide-valve cylin-
~  der B is provided with proper piston BL

more durable and reliable.
piston-rod of piston B! are valve-heads CC, these .

1 proper set-screws. |
| are properly mortised to recewe the bifurcated

L ) is a transverse section at line 2!
- % Tig. 3 is a horizontal section plan at line 2*
g Flg. 4 is a part vertical section at line a3 23,

PR main cylinder, as will hereinafter appear.
;-"‘i'-:.*-f"h;ﬁ;]f‘lg. 5 18 a transverse section at line 2* o

Inor-

der to form the required steam—tlght joints fc«r
said piston the heads B? of cylinder B are cored
with projecting cylmdmcal faces within and with-
out said cvlmder (See Figs.1and2.) The joint

thus formed obviates steam-jacketing, also is |
At the ends of the

being adjustably attached to said rod ends by
Further, the valve-heads C C

extensionsof the reverse acting slide- valves D D.

The body of said valves is formed D-shaped,

being cored hollow to carry the exhaust Steam

from either end of cylinder alternately to main
| exhaust. The arran gement, therefore, of the aux-
| 111*11*‘; cylinder B and its reverse slide-valves D

as illustrated in Ifigs.1 and 2. Also, formmg |

‘part of the cylmder B is the further auxiliary

cylinder E, cored with proper inner shoulders to -
limit the stmke of its stop-valve K/, whiech is con- -

structed and arranged as follows: The said stop-
vaive B/ consists of eylindrical section I I/ formed
with the respective valve or piston-heads f j'

In order to unite said see-

(See Ifigs. 3 and 4.)

- tional valve E/ within the cylinder E, the sec-
tional part I has at its inner end a stationary
turn-bolt, this being fitted to lock in a proper

slot. in the contiguous arranged sectional part

¥/, as indicated in Figs. 3 and 4. The cylindric-
al Stop -valve I/, when arranged to abut against
the shoulders w 1thm the ‘11_1“11&1‘5’ cylmder K,

forms steam-spaces or chambers G G/, (see F1gb..

3 and 4,) in which steam is ddmltted from the
In

order to gmde in its slide motion the stop-valve

| Ef the same 18 pmwded on top with a groovein
which set-screws f? are fitted to engage; all lat-

eral orirregular motion onpart of said stop-vqlve
is thus prevented. The duplicate arrangement
of steam passages and ports to admit steam from
the main cylinder to operate the valve-gear, be-

fore debcmbed is asfollows: The cylindrical stop-

valve B/ 18 ()pera,ted by steam from cylinder A,

passing through ports 6 &/; these ports are 1)031—-

tioned at the outer ends of said eylinder to com-
municate by diagonal passages with the steam-
chambers G G/ of the auxiliary cylinder E, as
clearly shown in Figs. 3 and 4. Further, there
are similarly arran ged the ports ¢ ¢ to commum-' |
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cate from the main cylmder Wlth D- Shaped ports

¢ ¢® formed in' the cylindrical stop-valve I, (see

Fl%. Jand 4;) from thence said ports ¢¢’ conunun-
 jeate with 1){}I'tb ¢t ¢® (of main cylinder) with the
-~ steam-space of the slide-valve cylinder B, as
- shownin Ifigs. 3, 4,and 5. The steam, therefore,

from main CY]IHd&l passing through ports ¢ ¢! ¢ 2
¢t ¢ into slide-valve c¢ylinder B 1n an alternate

~ manner, operatesits piston B! to make thereverse
“stroke required. Also, it will be noticed that by

the arrangements of’ &11 said parts the cylindrical

‘stop- valve E/ is operated alternately by steam-

power from main eylinder to admit, exhaust, and -
~cut-off at proper periods the steam from the Te=

 verse acting slide-valves D D. The ethwt from

~the top cylmdu:B is passed through the ports ¢t |
| -ment% what I claim is—

¢ into D-shaped ports ¢? ¢® of the valve E/, from
~ thence out of central exhaust- port &, shown in
- Figs. 2, 3y and 4, which Jeads to main exhaust or
- escape- p1pe. The exhaust from the steam- ch"lm-

~bers G G’ of the eyl linder E returns and escapes._

~ with exhaust of main eylinder A. The direct ac-
~ tion of steam passing through the passages ar-
‘ranged as described and qhown is as follows:

| 'bupposmﬂ‘ the main porta opened to live steam,-
The pis-

~ the ports &® a! are opened to exhaust.
ton A! having nearly finished its returi stroke,

steam - port & s uncovered, admitting steam
through said port into D-sha-ped port ¢, from

thence through port or passage ¢® into the slide-
 valve cylinder B, operating its piston B! to the
-~ left, which reverses the slide-valves D D .to open

| the main port a* to live steam and the main ports
 a & to exhaust, (Figs.1and 3;) at the same time

the exhaust of eylinder B is escaping. throuo‘ﬁ
port ¢tinto D- shaped port ¢2, from thence throunh
- central exhaust-port ¢® out of the exhaust-pipe.
.~ The piston AL now ready to commence its for-

- ward stroke, unco versportd’ admitting steaminto
- the steam-chamber G’ (of eylinder E,) reversing
~itsstop-valve E/ to close port ¢'to live steam open,'

- ports ¢® ¢f to exhaust, also opening port ¢ to re-

“ceive live steam as bOOIl as the piston has passed

~ said port ¢ in its forward stroke. Immediately,
- theretore, as the reverse stroke of the piston oc-

- curs, SImnltaJueously oceurs the reverse stroke of |
the re\ erse-acting valves, which open exhaust-

ports, a,llowmg escape of the exhaust from one |

_tlons ¥ F h aving heads f Jhy

'_setf my hEmd

side of the pls‘ron face, whﬂe the live steam with
full power propels the piston to make its full -
travel. It will be noticed that; as the action of
the steam 1s direct 1n 1ts presqure from within
and without the cylinders, the same degree of

“steam-heat 1s m*hleved insuring an equalizing

propelling power of bt@ébm and also preventing
condensation of steam a.nd conbequent loss of

power.

Mysaidimproved valvearrang ements are read-

ilyrepaired, also are not liable to disorder, break-

age, or leakage of any of its parts, utlhzmc- the

.full power of steam, their operation bemg with
Tess friction and greater power as well as Wlth
‘regularity, precision, and certainty.

Having thus fully descmbed my and 1rnprove—

1. The cylindri al stop-valve B/ formed in see-
D-shaped ports ¢?
¢’, when arranged to 0pemte as and for the pur-
pObG set forth. |

2. The ftrra,ngement of aumharv cylmders B
and E, , piston BL, double valve-heads € C,reverse

“slide- V’Ih"e% D D cyhndnml stop-valve D’ CON-

structed to opemte in combination with iain cyl-
inder A, substantlally qs and for the purpose set.

forth.

3. The armngement of steam-passages or ports
b b, steam-chambers G G/, in combination with
'LllKlll’lI‘Y ¢ylinder I£ and cy linder A, .sub.stantmlly'
as and for the purpose set forth. |

4. The arrangement of 111ductwe and exha:ust; |

ports ¢ ¢, D-ports ¢ ¢% ports and passages ¢*¢®

¢f, in COPﬂblIl'Lthll with cylinders B K, eylindric-

| al stop-valves E/, and main cylinder A, subbtan- -

tially as-and for the purpose set iorth. ______ )
5. The aunxiliary cylinders B E, valves E D D,

| steam- ports ¢ ¢t b ¥ ¢* ¢ ¢* ¢ ¢, axmnﬂed in (*om-
bination with steam-chest A3, cylmder A having

main ports a a' a® o, plston Al, when all- sald
parts are constructed and arran ged t0- operate as
and for the purpose set forth.

In te::,tlmony of sand mventmn I have hereunto |

JOH\T C MAODO‘IALD

In presence of--- -
WILLIAM W, HERTHEL
ROBERT BURNS

-

__._.Q152).._.
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