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- UNITED STATES

PATENT OFFICE.

ANDREW BUCHANAN, OF JERSEY CITY, NEW JERSEY.

IMPROVEMENT IN STEAM-ENGINES.

Specification forming part of Letters Patent No. 33,981, dated December 24, 1861.

To all whom it may concerw:

. Be it known that I, ANDREW I3UCHANAN, of
Jersey City,in the county of Hudson and State
of New Jersey, have invented a new and Im-
proved Device for Balancing Slide-Valves;
and I do hereby declare that the following is
a full, clear, and exact description of the same,
reference being had to the accompanying
drawings, forming part of this specification,
in which— ._

Figure 1 represents a vertical longitudinal
section of a valve-chest with a slide-valve ar-
ranged according to my invention, the plane
of section being indicated by the line x x,
Mig. 2. TFig. 2 is atransverse vertical section
of the same, taken in the plane indicated by
the line y v, K1g. 1. o |

Similar lettersof reference in both viewsin-
dicate corresponding parts.

This invention consists, first, in arranging
one or more parallel motions in combination
with a slide-valve in such a manner that the
pressure of the steam is counteracted by the
parallel motion or motions and the valve sus-
tained in the proper place, and that said valve
moves equally free and easy when subjected
to the pressure of the steam, as it does when
the steam is shut off; second, in the employ-
ment of a valve with corrngated elastie sides
and ends or with an elastic back in combina-
tion with an oblong bearing of the pivot,
which secures the valve to the parallel mo-
tion in such a manner that said valve, when
acted upon by the steam, is forced down upon
its seat with a certain yielding pressure de-
termined by the elasticity of its sides before
the pressure of the steam is counteracted by
the parallel motion, and that a jumping of
the valve or leakage of steam is prevented;
third, in arranging the frame which supports
the parallel motion, in combination with an
elastic diaphragm or piston, in such a man-
ner that, by the action of the steam on the
under side of the diaphragm or piston, the
pressure of the steam on the back of the valve
is partially counteracted and the pressure on
the back of thevalveisdiminished,and,fourth,
in the arrangement of a bell-crank lever or its
equivalent, in combination with the frame
supporting the parallel motion, in such a
manner that said frame, together with the

I when the motion of the valve continues after

the steam has been shut off a cutting of the
face of the valve or of the seat is prevented.

To enable those skilled in the art to make
and use my invention, I will proceed to de-
scribe its construction and operation, with
reference to the drawings.

The valve A moves in the interior of the
valve-chest B on the seat C in the ordinary
manner. The back of the valve is connected
by a pivot a to the vibrating lever 4, the up-
per end of which is guided by a hole in the
rocking bar ¢, while its center is connected to
two links d,that oscillate on pivotse,inserted
into the side pieces f of the frame D. From
these side pieces rise the vertical standards
g, whieh form the bearings for the ends of the
rocking barc. The vibrating lever b and the
[inks d constitute the parallel motion E that
is intended to relieve the slide-valve fromthe
pressure of the steam. Itis obviousthatthe
parallel motion might be arranged in any
other convenient manner, and two such mo-
tions might be attached-—one to each side of

‘the valve—if it should be found desirable.

Thehole i in the vibrating lever b, through
which the pivot a passes, which connects the
parallel motion with the valve,is oblong, and
the sides and ends of the valve (or its back)
are made corrugated, so that when the press-
ure of the steam comes to act on the valveits
back, or at least the central part of the back,

is allowed to spring slightly and to close up

to the seat until arrested by the pivot ¢ com-
ing in contact with the lower edge of the hole
. By these means the valve is held down
upon its seat by a yielding pressure, which 1s
determined by the elastic force of the sides
or of the back of the valve and by the amount
of play given to the pivot « in the hole A.
The elastic force of the sides and ends or of
the back of the valve is so arranged that the
valve is kept down sufficiently tight to pre-
vent it jumping, and the pressure on the un-
derside of the valve and the power with which
the valve bears down upon its seat are so bal-
anced that it moves perfectly easy when sub-
jected to the pressure of the steam.

The frame D, which supports the parallel
motion, rests on lags or ribs 2 on the inside
of the steam-chest, and it 18 secured to the

‘valve, can be raised clearoff its seat and that | same by means of screw-bolts y 7 in such a
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to raise the valve clear off its seat.

e ‘manner that it has a slight play in a vertical | sirable to do this when the.locomotive runs
S ~ direction. Oneendof thisframeis suspended | down on a grade, or whenever the steamis
....... by means of a screw & from an elastic dia- | shut off while theengineisin motion. When =
. phragm F,which is inserted into the coverof | the valve is permitted to move on its seat, =
. 1the valve-chest. The surface of this dia- | while the steam is shut off, it is liable to cut_ R
oo+ o+ .  phragm i1s made of such dimensions that the | and with ordmary valves ._1t. 18 necessary to -
oo upward pressure of the steam on the same by | introduee in such cases a large quantity of -~
.. being transmitted through the action of the | oil to preserve the faces of: the V&lve and of -
________ ..+ .. frame and: parallel motion to the back of the | the seat against injury. - i
oo valve relieves the latter from a certain: por- | 1t 18 obvious that mstead of the bdl erank .
= . tion of the pressure to which i1t would other-:| levm G, otherdevices—such as a cord running =, -
oo wise be subjected.  If it is considered that | from the frameover a pulley totheengineer’s - -
oo the superficial area of the back of the valve | stand—imight be employed, and Ido notthele-ﬁ i
. of anordinary locomotive-engine isabout one | fore: confine myself to the pa,rtl(,ula,r de\ ice
o i . . hundred square inches and:that the %a,me,s-lepresentedm the drawings. = :
coonnooowithia pressure of the steam of one hundred | Having thus fully deberlbed my mventzonﬁ SR
oo o pounds fo the square inch, is subjected 1o a zwha,tI clmm as new, and desu'e m seeure byi SRR
oot pressure of ten thousand pounds,thea,(,‘tion:;LettersPa,te.nt IS—— i
oo of the dmphran‘m will be fully appreciated. | = 1. The a,rranﬂ*ementof oneormore parallel
.. The diaphragm is so regulated that it leaves | motmns K, in combmatlon with a slide-valve
oo apressure of about ﬂve hundred pounds on | A, snbstantmlly as a.nd fm the pmpose bet? SRR
. . i ‘the back of the valve, just: enoughtokeepf_”éfmth S R
oo thevalve down,and if a valve with corrugated Q. The empley‘meﬁt‘ of a va,lveA with cor-
o s1des 18 used: thls pressure will be sufficient | uw'ated sides and ends or with a cmrugated S
SEREURUEREEE R,  tocause the back of the valve to spring down | back, in combination with theoblongbearing = =
o and to bring the fulerum-pin o in contaet h of the pivot a, which connects the: valve to
SRR R RS .Wlth thelower edge of the hole h. =~ ‘the parallel motion E, substantially in the =
. Insteadof the elastle dlaphr&gm F- a- plston- | the manner, and for the purpose 5hown a,nd; EEREREEEEES
s:zz::z:e::fe;:;sg:i;;;:;;wmkmgm a smtablecyhnderonthemp off-zdescmbed R TR R
. the steam-chest, might be employed. 3. The rising. &md fa,llmtr frame D ineom-
7 Whenitis deswed tosuspend the actwn of ? %bmatwn with: the valve A, a,nd with an elastie =
L glhe diaphragm steam is let on its upper sur- | diaphragm F or its: equwalent constructed
.. face through a pipe %', which is intended to | and operating subst&ntmlly as aﬁd for thef S
R eonnect with the Steam boiler, and which, | purpose specified. AR
. when not used, will be closed by a suitable | 4. The (,ombma,tmu of the beﬂ-cmnk 16\761? REREERRRR
S stop-eoek. The' other end of the frame D is | G or its equivalent with the rising and falling =
.+ suspended by means of a rod I from a bell- frame D and: valve A, sub%ta,ntmlly in: thei SRR
crank lever G, which has its fulerumon a pin | manner and for the purpose set forth.
m, passing throuﬂ'h lugs » on the top of the | .
steam-chest. From thls bell-crank lever a | | ANDREW BUCHANAN.
rod o extends to the engineer’s stand, so that Witnesses:
the engineer by pulhnw said rod is enabled M. M. LIVINGSTON,
It is de- |

C. W, COWLAN.
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