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'N. 6. HERRESHOFF.
VALVE GEAR FOR STEAM ENGINES. I
- Patented June 26, 1883.

il S i
.

Gz

SR
A 7

N |

N

e
Lz

x

—
o

T T L g a7 v e 2 Y2

N

o N

- JT T

N
i'ﬁ
iz

AN

)

7,
el %
Z

N
77
o

AL o e o e o o Sl A A A

gty

14
r}

3
RS

RO

\

SN

N

N

ey

e
SN
-

NN,

NN —

——

f

%

*
L]

\\é&iﬂ

e Vi |

=
g
X

NN

"'~..

e

RS AR AR SR

o

N

/

\

B
7N
N
%

By As H,

Wt

Wonel oAl

llllllllll
..........



NA’I‘HANIEL G. HERRESHOFF OF BRISTOL RHODE ISLAND ASSIGNOR TO
THE HPRR]?SHOFF MANUFACTURING COMPAN Y, or RHODF r% AND

VALVE GEAR F’OR

STEAM ENGINES

SPECII‘ICATION formmg part m‘.' Letters

A*pphoatmn filed March 1 1883

Pa.tent No. 280 311 dated June 26,.,1883
(Nn mnﬂﬁl ) i

To all whom it may concern:
Be it known that I, NATHANIEL G. HERRE-
- SHOFF, of Bristol, in the county of Bristol and

State of Rhode Ibl&lld have invented certain |

5 new and useful Improvements in Valve-Gear
~ for Steam-Engines, of which the following is a
S]}Pclfl(‘&tl()ll | |
I allow, by amp]e annunlar pm‘ts extendin g
| around ﬂle eylinder, unusually liberal passages
10 for the admission and escape of the steam,
~adapting the engine to work etfiel mlﬂv at verv
hlgh speeds.

‘The invention em]slsts in the details of the

. mechanism fully set forth below. It is intend-
.15 ed more especially forsmall swift steamers with

serew-propellers, but may be of ‘ulv‘mtaﬂe in |

~a great variety of sitnations.
The following is a desomptmn of wlmt I CON-
sider the best means of carrying out the inven-
tion. -
~ The acoomp&nynw* dtmvmas forma ]Jmt of
this specifieation.
- Figure 1 is a céntral vertical section through
the cylinder of an upright engine. Fig. 2 is
a horizontal section on the line z z in Fig. 1.
The piston 18 not sectioned, but drawn in plan
Tig. 3 is a plan view of certain portions on a
“smaller seale, and Flg. 4 18 a vertical section
~ of the same. Fig. b is a general perspective
30 view of the working pai ts of the engine.
| - Similarletters of reference 111dlc&te]1ke parts
-1n-all the figures.

20

25

The dra,wmns show the novel pm s with so |

much of the ordinary parts as is necessary to
35 show their relation thereto. =
I finish at both ends of the cylinder, on the
- exteriorthereof, an even surface, with a port at
“each end thr Ouuh such surface, extending quite |
| around, except  that it is broken by “budge%” |
40 to 111&11113&111 the continuity of the metal. An
~annular valve incloses the eylinderat each end,
- fitting steam-tight upon the cylindrical &B;:LtS
~ thus provided.. A rigid eylindrical easing is
fitted exterior to the va,lv at each end, atlght |
45 Jomtbelng maintained therewith by ’Lpa,(*kmg
ring. The annular valve at one end is rigidly
~ connected to theannularvalveat the other end.
The whole is made in sections. A spring-pack-
-1ng 1s interposed between the sections-of the
50 va]va and the sections of the packing-ring.
~ There are as many valve-stems as there are sec-

| Tink-motion.

for Workmg the Whole uni formlv and to allow
for-glight mal- adjustments .and 1%111‘(1011% ot
etpausmn &e. - |

Referring to the ﬁgm*es, A-is the' mhmler
and A’ the external coneentric casing. BB
are the annular valves, and Cthe p‘w]\_m o-rings
therefor. D are the springs, interposed be-
tween C and B. The two anuu]ar valves B 60
B are connected by rigid lattice-work. The

55

{ valves and the connecting-lattice arve divided

longitudinally along four lines, so as to make
four.sections. The p%ckuw ll]].{;ﬁ C are corre-
spondingly divided, but arranged so that they 65
break joints with the valves. . There are four
valve-stems, B'—one valve- stem for each see-
tionofthevalve. Thevalve -stems are attached
by twos to a pair of levers or eveners, K, which
turn on pins G, set in a large ring, (r which 7o
1s moved up and down by two Sepa ate but
equal link-motions attached to the trunnions
G%  The ring G is made of stout tubing, so as
to be stiff WIth little wowhf and is ulmled by
| bearings GG*, which embrace qmoathly finished 75
'upllﬂht poqtq AZ of the framing which forms
part “of the supporting-framing for the (*Hm- i

| ders, as will be readily undex Stood

I emplc}} two sets of what is‘known as ﬂw
Stevenson link - motion,” or, more briefly, 8o
H is one of the links of the style
sometimes known as ‘‘single’”” or “solid?’—
that is, not slotted, but cur rved to the pr 01)91'
radius, and nicely i]l]l‘%]l("d It is rocked by
eccentl ic-rods 1, leading each from a separate 8s
| eccentric set on ‘the main shaft, as will be ui-
| derstood. Tt is shifted by a ]mL, J. There
| are two of these links H, and two of the links
J,; aetuated by two a,rlns, K, from a’ shaft, K,
11101111’[9(1111 suitable fixed beari ings, and tlll‘llE‘d 90
by a hand-lever, K2 equipped with dogs for
engaging with 110‘((*11(:*3 on & ¢uadrant, in the
ouhnm'v long-approved manner. The turn-
ing ot the blllU]E‘ lever ICP shifts both links H.
j"[‘h(:1 eveners o perform an important fune- g5
tion in equa,lu.mﬂ the action of the two link-
motions on the four valve-stems, and conse-
quently on all parts of the valve under all con-
ditions. The sections of the valve B, having
a length equal to the working part of the 0y1 100
mder and being well tied together by the sec-
tions of the pa{*kmﬂ rings €, “work practically
as one, and open and cloge the a,unular ports

|

tl(}]]‘a of the \mlve 1*111g B’IE‘M}&: are provlded umfm*mly all ar ound



. =

The two sets of valve- -gear, one for each of
the trunnions G?, should be equal ‘but in caseé |
of any mal- adJustment or mequahty, the ring |
| of spring-packing, steam-pasklng may e used
5 rmg of a compass, to allow for the inequality, |.

@, with its levers H, serves, like the gimbal-

- so that all the valve-stems will be actuated
equally.
action of the two sets of valve-gearwill be ap-
proximately equal. It is therefore necessary

- 10 to allow only a small amount of rocking to the

levers H. 1 have arranged the levers so that

“when they have rocked a little way one end or

the other will bear firmly on the rmg G, thus |

preventing any further rocking. In case of

15 the breakage of the connection of one of the |

valve-stems, or someanalogous failure ofa part,

‘the engine may continue to work, though im- |
.perfectly, by the valve being worked by the
other three stems. The limited amount of the |

20 rockingis of advantage in facilitating the work‘
under such conditions.
The making of the valves B and packmg
~ring C in sections allows them to open and
- close a little. 'This accommodates any varia-
25 tion in expansion and contraction of the valves
and cylinder. It also performs an important

function when there is water in the cylinder,
which mustfind a ventasthe piston approaches

the end of the cylinder, after the valve has
closed, and has commenced to cushion the ex-
haust. If the valves were continuous annular
rings, there would be no vent Being sections,

they may yield by -the compression of the

20

. springs D, and allow a liberal vent all around

35 for the dlscharge of the water. Each joint be-

there is no leakage of steam into or out of the
cylinder through such joints. The joints may
be formed in any ordinary or approved man-
ner, and gunarded by a tongue or covering-
pla,te against the passage of steam vertically
~ across the valve.

snmlm ly equipped.

40

With any reasonably good work the |
| tract, in combination with a cylmdei% A, hav--

tween the sections of the valves B isarranged |
to come on a bridge dividing the ports, so that

The packing-rings C are

| 23@;31-1

Modlﬁeatmns may be made in the forms and’ 4. 5 '
proportions of the details. Parts maybeused
with Some sueccess without the whole: Instead

I ¢laim as my invention— - :
1. The annular valves B, made in sectmns, 50,
adapted to allow the valve to expand and con-

ing annular ports, with bridges; the JOlnts in .
the valve being 0pp031te the brldges, as herem
specified.

- 2. The cylmder A ha,vmg a;m:mlar ports
with bridges, the outer casing, A/, coneentric
‘thereto, the talves B for the two ends rlgldly

5’5' :

united,. and formed in sections, as shown in

comblnatlon with each other and mth the pack- 60
ing-rings C and springs D, ananged for _]omt o

operation, as herein speclﬁed

3. In a steam-enginé, the two links H H
actuated independently, but similarly, in com- |
bination with each other, arid with suitable con- 65
nections to annular valves B B, working as
shown, relatively to a. single cylmder, A, hav-
ing annular. ports, substantlally as her e
specified. - -

4. In a steam-engine hamng aunular Valves 70

B extending around the cylinder A, as shown,
the four or more valve-stems B/, connected glm

bal-wise, 80 that the aetuatmo' force is a,pphed

equally to all, as herein speclﬁed

- 5. The rockmg levers or eveners E E, in. 75 -’
combination with the ring G-and valve- stems .
B, a,rranged tolimit the extent of the rocking ..
motwn, substantially as and for the purpose
herein specified. *
In testimony whereoﬁI have hereunto set my 8o

hand, at Bristol, Rhode Island, this 9th day of -

Ma,rch 1882, in the presence of two subsex 1b

g Wltuesses

NATHL G HERRESHOFF
W’ltnesses ‘ I
| C. H. KINYON " |
J. F. SMITH. |
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