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UN I*TEDf STATES | PATEN T " OF K ICE*o '

FRANKLIN PILKINGTON, OF ANNISTON, ALABAMA.

STEAM-ENGINE VALVE.

SPECIFICATION formmg part of Letters Patent No. 437,618, da.ted Septomber 30 1890
~ Application filed December 26, 1888. Sanal No. 294,585, (No model.) |

To all whom it may concern:
Be it known that I, FRANKLIN PILKINGTON

a citizen of the Umted States, residing at

Anmston in the countyof Calhoun and State
of Alabama have invented certain new and

- useful Improvements 1In Steam-Engine Valves:
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- of Fig. 1.
‘the line Yy Y ot Kig.
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and I do declare the following to be a full,

clear, and exact description of the mventlon

Sueh as will enable others skilled in the alt

same, reference being had to the accompany-
ing drawings, and to Bhe letters of reference

mmked thereon which form a part of thls-

specification.
This invention relates to steam- eno*mes

and has for its object to improve the ends
of cylmders the main valves, their location,
openingsinand throughsame for compression

in and balancing, the back valve-seats and
openings for compression in same, the stuff-
ing-box in back valve-seat at crank end, the
hollow wedges for adjusting the back valve-
seat to valve and method for expanding them

steam-chest at ends of oyhnder

The improvement consists in the details of |

construction and the novel combination of the

parts, which will be hereinafter more fully de-

seribed and claimed, and which are shown in

the annexed drawings, in which—

IFigure 1 is a vertical longitudinal section

11 of Fig. 2. TFig. 2 is a horizontal section
about on the lmo 2 2 of Fig. 1.

vertical cross- SE‘GUOH on the throua‘h line z x
Fig.4 is a vertical eross- sectlon on
1 Fig. 5 is a vertical
cross-section on the line 2 z of Fig. 1. Fig. 6
is a face view of the back valve-seat next to
valve at crank end. KHig. 7 is a rear view of
the said back valve-seat at crank end. Fig.

8 is a cross-section of the back valve-seat on

the line 8 8 of Iig. 6. Fig. 9 is a longitudi-

nal section on an enlarged scale of the hollow -
wedge for adjusting the back valve-seat to
Fig. 10 is an edge view of back

the v&lve

- valve-seat and side view of. the hollow wedge
- on line 10 10 of Fig. 6. Fig.11 isa face view
of valve on line y vy, Fig. 1.

50

Fig. 12 is a face
view of the valve at back or _head end of cyl-
inder on line z z, Fig. 1. Fig. 13 is a detail
view of thecurvedrocker around the exhaust-

Flﬂ‘ o 1S a

- before starting the engine, and the cap on

Fig.

_throun'h center of cylmder abollt on the line |

J

|

I pipe to drive the valv es on line w w, Fm 1.

Fig. 14 is a detail view of the ends of 1ooker
Flt, 18. TFig. 15 is the bearing f01 rocker
shown in dotted lines v v, Fln' 1 -

D D is a cut-off valve.

S5

Tt is & pla,m twin
“valve of ordinary construction and is placed

to one side of center of steam-chest, so that

the rocker which drives it will not come over
_ the center of cross-head. .
to which it appertains to make and use the |

Kisa cap over the twin V&h”
at the sides near each end, as indicated by
the dotted lines ot in Fig. 1 thereby making

steam-tight joint across top of cyhnder

‘Tho wedﬂ'es F (the two being provided for
| each end of the cylinder, one loo&ted at each

side of the valves and the valve-seats, as

shown most clearly in Fig. 2) are made hol-
low and connect by pipe from bleeder at 7o

6o

Itis obhquo

65

T

LT .

throttle-valve to elbow 7’ at bottom of wedge,

passing in wedge at bottom, thence up and
over-top of ¢y lmdor thence down the wedge
on the other side, as shown by arrows, Fig. 3,
thence by pipe from elbow 7/, Fig. 3, {0 ex-

3, the water and steam from steam-pipe -

75

haust-pipe, thereby expanding the wedges

betore the engine is started, so the valves
cannot bind by getting hot ﬁrst atb top and
center.

30

(x are 0011-Sp11n0's 1nterposod between the

C, which are provided at each end of the cyl-

mder to hold said balance-plates against the

hollow wedges F when the throttle is shut and

{ ends of the cylinder and’ the balance-plates

3 5“

the engine is stopping. At all other times the
pressure on the rear side of said valve-seats

18 equal to or greater on the back than the

pressure on the front side thereof.

H is a steam-chest; A, steam-ports; I, exX-

haust-chamberin cyhnder-oastmg, and 1’ eX-

haust-ports in lower ends of the valves B.
The lower end bar of the valves is strength-

structs the view of the said exhaust-ports I’.
- k i8 the piston-rod stuffing-box in the end

goe

ened by the rib b, Fig. 3, which in Fig. 1 ob-
95

of cylinder and balance-plate, Figs. 1,2, and
7, and is designed to prevent steam escap-

ing near the plston-lod either externally or

through the balance-plate into eylinder. The

100

flange [ on the end of the cylinder-head pro- |
jecting into the balance-plate forms part of o

stufling-box, Figs. 1, 2, and 7.
M is an eccentric-rod to rocker-arm, _Flg. 1;
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P, ecut-off-valve stem to rocker, Figs. 3 and 4;
P, rods connecting the parts of the twin cut-
off valve D D together, Figs.1 and 5; ¢, open-
ings in valve and Va,lve-seat at the crank end
of 1 the eylinder for piston-rod to pass through,
Figs. 1, 3, and 11; r and 7/, passages in valves
and valve-seats for compression space, Figs.

1, 3, 4, 6,8, 11, and 12; s, openings through |

Valve B at head end of cyhnder for balanemg
the said valve.

The hole g in the valve B at the crank end

- of the cylinder is sufficiently large for the

20

piston-rod to pass through and at the same

time admit the cyhnder-p1 essure at-all times

back of the said valve, thereby balancing the
same.

looseness in rocker-joints.and valve-stem con-

~ nections, thereby allowing plain pin-joints—

30

35

sion and exhaust. 'The main valves B B con-
troladmission, exhaust, and compression,and
they could with slight variation be adapted to

asingle-valveengine, Thehollow wedgesare

held by nuts F” at top and bottom of cylmder
The main valves also act as a
safety-valve for cylinder, in that they do not
fill the space by one-eighth of an inch to eyl-
mder-heads, Figs. 1 &nd 2,and in case the cyl- |
inder is ﬂooded from any cause the piston-.
head will force the valves back in the clear-

(See Fig. 3.)

ance-space G’ next to cylinder-heads, thereby

opening both steam and exhaust ports to the
instant relief of the cylinder, and also doing |

- away with the necessity for eylinder-cocks.

40
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The balance-plates are countersunk on side
next to valves one-sixteenth of an inch, the
same area as end of ¢ylinder, which is counter-
bored three-eighths of an inch deep to allow:
reboring without interfering with the valves. -

The improvement by this arrangement is this:

Thevalves being virtually in the cylinder and
- the edge of the counterbore and end and edge

of valves acting as edges of ports, the mdth

of port-opening being made by valve travel,
> there are no ports to be filled and emptied at
each stroke of the piston, and as a result the
ordinary port area 1s done away with and the

clearance or waste room made that much less,

and as a result the engine would use less

steam for a given am011nt of work, and, if &
condenemﬂ*—engme, the condenser would have
that much less volume to condense, and on

- that account taking less water or increasing

60

the vacuum, or both. The said passages 7, 17,
and r are for the purpose of increasing the

- compression-space when the exhaust closesto |
- produce the proper cushion for the rotating

parts—piston head and rod, cross-head, and
connecting -rod. Ior seventy five revolu-
tions per minute or less they would not be

- needed.

The operatloli of the engine 1s as follows

The valves B B and their connection
are so disposed with reference to each other
and the rocker that they balance themselves
‘on the rocker and take up all lost motion or |

The valve has a travel of four (4) inches up
and down. ‘At about mid-travel the exhaust
closes immediately. The passages rin Figs.1,
3, 6, 11, and 12 coincide with passages 7’ in

the cylinder, the passages ' being always .

open to cylinder by passages r, Figs. 3, 11,
and 12, sliding down over passage 7, Figs. 4,
6, and 8, thereby opening the passages 7 In
Figs. 1, 3, and 8 to compression, and they re-
main open during admission and expansion

and close holding the terminal pressure—that

is, the pressure in cylinder just before the
exhaust opens—by the valve sliding up and
bringing passage 7, Figs. 3, 11, and 12 above

passage 7, Figs. 4, 6 and 8, Just before the

exhaust opens. There is a cavity in Kig. 12

same as 7, Fig. 3, (not shown in Fig. 12,) as it
is the faee and net the center of Valve The

cavities r, Figs. 1, 3, and 8, remain closed,

75

8o

holding the inclosed pressure during all the

subject to exhaust at all. Then as the valve

‘slides down and closes the exhaust the cavi-

| time the exhaust is open, so that they arenot
non -adjustable—to be used. The openings.

through the valves for balancing and the pis--
ton-red act as auxiliary ports both for admis--

90

ties are again opened to receive compression,
and so the process continues at each revolu- .

tion, getting the benefit of large compresewn |

without exhausting from eompressmn-SPaGe

The area of the cavities being drawn in about

95

one per cent. of piston di8p1a;'eement, theclear-

ance in counterbore and between piston head .

and valve and in openings through and back

of valve would be about one per cent., which
would give two per cent. for compression and

one per cent. subject to exhaust, thereby sav-
ing one per cent. of the steam admitted to

the cylinder at terminal pressure,if this one

I0Q0

per cent. in cavities was in steam and-ex-

haust porte, and getting just as smooth run-
ning engine. |

In engines for electric ]1frhtmg, where the
clearence is usually about ten per cent., the
clearance by this valve would be about, two
to three per cent. and the cavities would be
made to hold any amount desired for smooth
running—if mnecessary seven to eight per
cent. -—thel ebysavingthat much at eaeh stroke
of the piston. Ifthe spacein cavitieswasmade
less and the exhaust to close later, there would
then be a saving due to earlier cut-off and

[O5

11O

Ii5

lower terminal pressure; so itwillbe asaving -

over present practice either way. In this

valve any desired increase of port area only |

increases the clearance by increasing the

thickness of valve to get exhaust-openings,

and theclearanceonly increases by makingthe
openings for piston-rod and balancinglonger.

120

Thus, in example before us, doubling the ca-

pacity of valve would increase the clearance at

125

crank end three inches by four inches by one '
andone-half inch minusthirteen cubicinches,
or about one-fifth of one per cent., whereasif

the ports were doubled. it would be about six-
teen inches by four inches by one and one-

half inch minus ninety-six cubie inches, and
if an engine with separate steam and exhaust
ports it would be about sixteen inches by four
mches mmus smty—four cubic mohes OT more,

130
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or ninety-six plus sixty-four equals one hun-

dred and sixty cubicinches, or one and seven-

ninths per cent., in place of one-fifth of one
per cent., or ewht times as much. In the ex-

ample before us the piston is at quarter-

stroke, the valves full open for steam, and
exhaust cut-off just closed. The. cawtles T are
placed in the top end of valve and valve-seat,

80 as to drain themselves of condensed steam,
so as not to wait for re-evaporation to empty |

- them for compression.

20
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The stuffing-box bolts O, I‘1ﬂ' 1, for the
valve-rods b are made long enounh te set in

engine-base stands and eet as ‘J‘llldeS to stuff-.

mﬂ'-box: gland and valve-stem b’. The gland
can thus be screwed up while the engine is
running without getting the “reneh in the
way of the roeker ]i‘iﬂr 13, or w w, Fig. 1.

The stuffing-boxes are made upside down to
be convenient for packing.

There 1s a separate casting ¢ at each end of

cylinder ineclosing hollow Wedﬂ'es balance-

plate, and valve at bottom and sides for con-

venlence in making, and the bolt for connect-

ing cylinder to eyhnder—head goes throu ﬂ'h

this casting, as shown in Figs. 3 and 4. |
The balance-plate is made thick, so as not

to spring with the full pressure agai—nst it dur-

ing exhaust when there is no pressure against
1t next to cylinder. 'The pin-holes w in Figs.
13 and 14 are slotted to get the pins in or out

after the valve-stem b’ isin place. The valve-

rods b’ at each end of cylinder and the ex-
haust-pipe 1 are in the same straight line,
and the rocker W, for operating the valves, is
deflected midway of its ends at w’ to extend

around the said exhaust-pipe, as shown most;
clearly in Fig. 15. The bearing V, in which

the short shaft V’is journaled, is mounted at
its ends on the bases V%, in which the lower
ends of the bolts O are stepped

Having thus described my invention, What
Iclaim, and desire to secure by Letters Paten‘r
is— | |

1. In an engine, the combination of the cyl-
inder having steam-chests and steam inlet
and exhaust ports at each end and the caps

closing the tops of the steam-chests and ex-
tending to or against the cylinder-heads and

having oblique edges, substantially as and for
the purpose described.

2. In a steam-engine,the combination, with
the cylinder, the front valve, and the balance-
plate, of the cylinder-head having an inner
flange, as [, to fit into the said plate, substan-
tally as and for the purpose described.

3. In a steam-engine, the combination of

the cylinder, the front valve; the balance- |

plate, the eylinder-head, and the packing %,
extending across the joint between the plete
and eyhnder-he&d and fitting -in. each, sub-
stantially as and for the purpose descrlbed

4. The combination, with the cylinder and
the valve working in the end thereof, of the

balance-plate plaeed between the cylmder-

60.'

head and the valve,and the springs arranged

between the said ple,te and the cylinder-head,
substantially as and for the purpose described.
9. The combination, with the cylinder hav-
ing cavities v’ and passages r, of the valves
having corresponding passages 7, substan-
tially as and for the purpose described.

6. The combination, with the cylinder and
the valve, of the balance plate having a re--

5

cess in the side opposing the valve, eaad re-
cess being equal in area to the area of the

‘¢ylinder in cross-section, substantmlly as &nd

for the purpose described. -

7. The combination, with the eylmder and
the valve, of the wedfre between the cylinder
and the valve, ha,vmn' a steam-passage through

70

30

it, substdntlally as and for the purpose de- |

serlbed
- 8. The combination, with the ¢ylinder, the

valve, and the plate, of the wedges interposed 8s.

between the end of the eylmder and the valve-

seat and having steam-passages through them,
substantially asand for the purpose deserlbed
9. The combination, with the cylinder and

the valve, of the hollow -wedge, the steam-

pipe extending from the ends of the wedge
and having thleaded portions, and the nute
mounted on the threaded portions of the said

pipes for ad,]ustmn' the wedge, Substantmlly
as described.

inder, the valves at its ends, and the exhaust-
pipe betweeu its- ends, the valve-stems and
the exhaust-pipe being in a straight line, of
the rocker eonneeted at .its ends with the
valve-stems and having its middle portion

deflected to extend around the said exhaust-

pipe, substantially as desecribed.

11. The combination of the cylinder, the
valve, the valve-stem, the bed, the stuffing-

box, the stuffing-box ﬂ'la,nd and the set-%erews

Qo

95
10. The eombmdtlon with the steam-cyl-

100

105

having their lower ende stepped in the bed -
and having their upper ends journaled in the

eylinder and passing through the said gland,
substantially as deseribed.

In testimony whereof I aff
presence of two witnesses.

FRANKLIN PILKINGTON

- Witnesses:
D. D. McLEOD,
R. H. ROBERTS.

JIO
IXmy Siﬂ'na,ture in .
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