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1o all whom it may corcern:

Be it known that we, CHARLES IHENRY
TREAT, a citizen of the Umted States,residing
atJthaca, in the county of Tompkinsand State
of New York, and THOMAS HALL, a subject
of the Queen of Great Britain, residing at
Washington, in the Province of Ontario, Do-
minion of Canada, have invented certain new
and useful Improvements in Valve - Gears;
and we do hereby declare the followingto be a
full, clear, and exact description of the Inven-
tion, such as will enable others skilled in the
art towhich it appertainsto make and use the

same. | |

Our invention relates to valve-gears for
steam-cngines; and it consists in the novel
means emploved for operating the valve, and
in the novel combination, construction, and
arrangement of the parts constituting the
valve-gear.

The objects of our invention are, first, to
provide a valve-gear for steam-engines which
shall be PO‘SIBHG in its action, shall preserve
full port-opening during as g mm a portion of
the period of adml.sbmn as pasmble and shall
move the valve quickly at the beginning of
admission and at cut-off, with bnbhbtle over-
travel of the valve ::Lfter cut-off; second, to

provide & valve-gear which, while possessing |

the above adv mtane% may‘ be capable of
wide regulation of the- events of the stroke;
third, to provide a valve-gear which may be

used on either single or multiple eylinder en- |

oines and with both slide and rotary valves:
fmuth to provide a valve-gear which shall
be ca pable of smooth and steady operation at
high speeds; fifth, to provide a form of ro-

tary valve which shall be compaet and shall
provide ample port- opening when near ad-
mission and cut-off {o prevent wiredrawing
and, sixth, to make the valve-gear Sunple
compact, not liable to derangement, and du-
rable. Theseobjectsareattained in the valve-
geatr herein desceribed, and illustrated in the
dm.mnﬂ% which accompany and form a part
of this &pphcatlon in which the same refer-
ence-numerals indicate the same or corre-
sponding parts, and 1n which—

Figure 1is a side elevation of a four-cylin-

and for the steam-valves

type, being a quadruple expansion-engine

the valves of which are operated by our 1m-
proved valve-gear. Ifig. 21s an end eleva-
tion of the high-pressure end of the engine,
showing for the sake of simplicity only the 55
high-pressure cylinder with the parts of the
valve oear thereunto pertaining. FKig. 3 18
an end elevation of the valve- -gear, likewise
taken from the high-pressure end of the en-
oine, the cylinders, frame, and bed-plate of 6o
the engine being omitted forthe sake of clear-
ness and in order that the counter-shaft and
the worm-gearing by which the counter-shaft
is driven from the crank-shaft of the engine
may be shown. Fig. 4 1s a vertical section 63
of the steam-cylinders, taken on the irregu-
lar section-line X X of Iig. 5, the section be-
ing taken soas toshow the steam and exhaust
receiver spaces of each eylinder. Iig. 51s a
horizontal section of the engine through the 70
upper steam and exhaust ports, the section
beingtakenonthelineY Y of Fig. 4; and Iig.
6 is adetailsection of one of the double-ported
steam-valves and of the valve-chamber con-
taining the same.

Referrmfrm the drawings, and particularly
to Kigs. 1, 2, and. 3, 1 1s the high- “pressure
cylmder; 9,the first intermediate eylinder; 3
the second intermediate cylinder, and 4 the
low-pressure cylinder. The cylinders are 8o
supported by suitable columns resting on a
bed-plate 5. They have suitable steam pas-
sages and receivers, pistons, piston-rods, con-
Ile(:tlnﬁ‘ rods,and other moving parts,to which
this invention does not relate and which 8 3
therefore require neither deseription nor de-
tail illustration. The steam and exhausi
valves of the engine are of the roftary type,
at least 1t is desir-
able to use doub‘ie-*pm*ted valves, as herein- go
after described. 6 and 7 ave the steam-valves
of cylinder 1; 8 and %, the steam-valves of
cylinder 2; 10 and 11, "the steam-valves of

75

cylinder 3_., and 12 and 13 the steam-valves of

cylinder 4. In the same order the exhaust- 93
valves of the engine are 14 and 15 for cylin-
der 1, 16 and 17 for cylinder 2, 18 and 19 for

| Cylmder 3, and 20 and 21 for evlmder 4. Each

valve 18 rotated by a valve- lever secured to
its stem, and these valve-levers are each 1n- 100
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... ties of arms 26’ and 27 of bell- crank levers:
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space 4” of eylinder 4.

. 30 pression.
. rodsconnected tothe above-mentioned V&lve-z

. leversand totwo vibrating wrist- -plates?s

dicated 1n the drawings by the same nimer-
als primed, whieh 11](116&1:6 the: Corre&pon dmrré |
gT&]VGS, as G, 7/, o
- 'The: mmnﬂoment of the Stemn :zmd e\lmn%t;
S §1*e(,ewel‘
. valves, the steam and exhaust ports, and the
1 .passages: betweeu the eylinders are shown in
o ~Each c ylmder has cored out:
oo in one side A stemn -receiver space, such as 1/,
, and 4', and upon the other side an e\t-é
;hmmt. receiver space, such as 17, 2", 8", and
"T'he 811pD1y~p1pe of the engine cmmects
with the steam-receiver space of 'cylinder |
1. The ezs.ha,ust receiver space 1" of eylin- |
derl and the cm*respondmﬁ'eﬂmust receiver: |-
. spaces of eylinders2and 3are each connected |
. with the steam-receiver space of the nextad- |
o jacent eylmder' by a steam: plpe, as shown
. particularly in Fig. 5.
20

&e.

spaces, the valve - chambers

QF .J

. 2and:
25, pivoted to the frame: of the engine.: In'|

26 and 27, them‘selves pivoted to the frame

of the engine and having other arms 26" and

C)r-'h'

conneeted by rods 28 and 29 with a crank

30 .;md eccentric 31, respectively, on a coun-

ter-shatt 32, The counter-shaft is driven
from the crank-shaft of the engine, asshown
in Iig. 3, by reducing worm-gears 33 -and 34,
]mvmgd ratioof two to one,so tha‘r the counter-
shatt makes but half a 1ev01ut1011 while the
crank-shatt is making a full revolution. A
complete cycle of the stea,m -valve gear there-

foreoccuples two complete revolutions of the

crank-shatt. This fact makes it necessary
to have the steam-valves operate somewhat

differently in admitting and cutting off steam

from the ordinary enﬂme -valves, the cycle of
which occupies but one 10V01ut10n of the
c¢rank-shaft.

In ordinary engines the valve admits steam
to the cylinder by moving so as to bring its
port registry with the port in the valve
leading to the cylinder and cuts off the steam
by moving back to its original position, steam
being cut off:' by the same edge of the valve-
port at which admission beﬂ‘m% With our

valve-gear as applied to the engine shown in
Figs. 1, 2, and 3, however, the valve at ad-
mission moves so as to bringits port into reg-

istry with the port in the valve-seat and at

cut-oif moves onward, not backward, steam

being cut off by the OppO‘SIEe edge of the valve- ﬁ

and:

The exhaust-pipe of
theengine emmects mth the exhaust-receiver:
| i A'he valve-chambers:
are plrwed above a,nd; belowithese receiver-:
spaces, and are connected theremth an d mth:
;'Lhew cylmdelg by proper ports. EERERERRS
1 25 Separate mechanismsare pr*owded Jfor opezv-é_
SEREEEEES ;:Ltuw the steam and exhanst valves of the:
o engine, and the points of admission and cut-:

. off of the steam-valves may therefore be ad-
i ;Justed without affecting exhaust and com-
The steam- vmlves areoperated by

|

beﬂt'

¥

revolution.

eedmﬂ‘ revolution.

sive valve travel.
wrist-plate is arranged to vibrate equally on

8 18 'the valve, f‘md Eia ILS mlve clmmber .

3018 the valve-port mthm the valve hm‘“ s
:imﬂedwe&%”"md%”
878! the admmsmnmm*t ‘ro the ‘vah"e Glnm- REREE RS
%ber, and 38 the port in the valve-seat leading =
to the interior of the cylinder and with whieci

the port 86 in the valve coacts.

ning at the edge 36’ of valve-port 36.
oft the valve hafs moved onward, so that port
38 is closed by the: edge 56",

The valve

-port fromthat at which admission began., Af-

ter cut-off there is a slight overtravel of the
 valve, and the {:111‘80131011 of momon of the Vah e
is then reversed, so that when the next revo-:
lution ‘of the engine! begins the valyve is in
position: to ac’imit steam ‘as before, admission
beginning at the edge of the V&l?&p@?‘b at
which eut-off took place duri ing the preceding
This will be 51111(:1%1*8‘600& by ref-
erence to Xig. 6, which showsin detail section =
one of the steam -V ﬂveb m 1th the ports c.m*le-»
;Spa::}ndm o thereto. - -

After eut-off
there 1s a slight over trzwel and the motion or
the valve is reversed in direction. .
then moves backward, andat thequstant-wlmn: D AREEE
the next revolution begins the valve has '

moved so that admlssmu beginsatedge36'"'—

the edge which cut off the steam in the pre-
Further movewent of the:
o0
the valve: moves onwmd reverses:its chrectmn
in which slide blocks pwoted to the extremi- | of: movement, and a new cyele of the valve- = =
With thismethod of operating =

‘the xfa,lve, since the speed of the valve-gear

valve causes the port 36  to cutoft the steani.

gear begins.

1s thereby reduced to half the speed of the

i engine, there is less danger of pounding or
‘vibration due to the valve. -gear and less dan-

ger of breakageof the valve-gear—advantages
of considerable moment, since it isim possible
1n practice to balance the moving parts of the
valve-gear properly; but the greatest advan-

tage gained by this method of operating the

valvesis that by this means the period of ad-
mission is caused to coincide with the period
at which the valves are moving most rapidly.
so that gquick admission and cut-off and wide
port-opening may be obtained without exces-
Kach bell-crank lever and

both sides of a line drawn through their piv-
ots. The wrist-plate and bell-crank revolve
In opposite directions, and therefore at the
extremes of their vibrations the arm of the
bell-crank is at an angle with the guide-slot
inthe wrist-plate, and the sliding bloek which
is attached to the extremity of the bell-cran k
arm and slides in the guide-slot, has moved
to the outer extremity of the slot. These two

facts, therefore—viz., the angular position or
| the guide-slot relative to the bell-erank arm
‘and the fact that the sliding block is at the ex-
tremity of the slot—combine to make the mo-
tion of the wrist-plate very slow with respect
to that of the bell-crank at and near the ends

gely

10

1§

125

SNEG P
During one
revolution of the engine ‘the valve MNOVes 50 |
as to admit the passage of steam through
valve-port 86 into port 38, admission begin- -
CAteut-
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of the vibrationsof wrist-plate and bell-crank.

Thus the arm 26’ of bell-crank 26 begins to -

“move inward along slot 24 considerably before

iC

20
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the time for admission to begin in valves 7, 8,
11, and 12; but since at the extreme position
the arm 26’ is practically at right angles to the
slot 24 the arm 26" may move through a con-
siderable portion of the angle between its ex-
treme position and the vertical position be-
fore the movement of the wrist-plate 22 be-
comes marked. Asthearm 2('nears the ver-
tical position, however, the movement of the
wrist-plate 22 becomes much more rapid than
that of the bell-crank 26, since the radial dis-
tance of the extremity of arm 206" from the
center of the wrist-plate becomes shorter and
shorter. The angular advance of the eccen-
tric 31 is such that admission takes place
when the arm 26’ is within a few degrees of
the vertical position, and cut-off takes place

~when the arm 26" has passed the vertical po-

sition by a few degrees, after which the mo-
tion of the wrist-plate 22 decreases sorapidly
that the overtravel of the valves is slight.
To further increase the rapidity of port-
opening and to avoid wiredrawing,we prefer
to use double-ported steam-valves, such as
are shown in Kig. 6, formed with auxiliary
ports on each side of the main steam-port 36.

These ports are formed by recesses 45 and 40

in the face of the valve on each side of the
main port 36 and corresponding recesses 47
and 48 in the walls of the valve-chamber on
each side of 1he port 35, these recesses being
separated from the main steam - ports by
bridges of metal 49, 50, 51, and 52 of sufficient
breadth to prevent reopening of the valve
after cut-off. -~ At the same instant when the
edge 36’ of the port 36 moves over the edge
38" of port 38 to place ports 36 and 38 1n com-
munication the edge 45 of the recess 45 moves
over the edge 47 of the recess 47, thus permit-
ting steam to pass from chamber 35 through
recesses 47 and 45 into the port 55 and greatly
increasing the port-opening at the beginning
of admission. Inthesame mannerwhen port-
opening begins to be restricted just before
cut-off steam passes through recesses 48 and
46 into the port 38, thus inereasing the port-
opening and preventing wiredrawing. Atthe
instant when the edge 36" of port 36 passes
over the edge 38" of port 35 to cut off steam
the edge 46 of recess 46 moves over the edge
48" of recess 48, thus preventing the passage
of steam through these recesses and causing
complete cutting off of steam.

In the engine shown in Figs. 1, 2, and 3 the

eranks of the main crank-shaft are set at

angles of one hundred and eighty degrees, so
that the diagonally opposite steam-valves of
adjacent cylinders operate simultaneously to
admit and cut off steam. The cerank 00 and

acecentric 31 are set about ninety degrees
apart on the counter-shaft 32, and each wrist-
plate operates one steam-valve of each of the
four cylinders and operates diagonally oppo-
sitevalvesofadjacent eylinders. Thatis,one

lever the cut-o

- wrist-plate operates all of the valves which

admit steam in one portion of the revolution
and the other wrist-plate operates all of the
valves which admit steam during the other
portion of the revolution. The rods which
connect the valve-leverswith the wrist-plates
are adjustable along the valve-levers, so that
the travel of the valves may be adjusted by
adjusting the point of connection between the
valve-levers and the rods which lead to the
wrist - plates. By properly adjusting the
travel of each valve and then adjusting its
angular position with respect to the valve-

ried at will.

It will be evident that for single-cylinder

engines each wrist-plate will operate butone
valve. Therefore in such.case the form of
the wrist-plate will be changed and it will be-
come a pivoted arm simply. It will also be
evident that the pivoted lever which engages
with the wrist-plate need not be a bell-crank

lever necessarily, the configuration of the le-

ver depending upon the direction in which

foree is applied to vibrate the levers. The

essential feature of the valve-gear is two piv-
oted arms or levers, one having a radial slot
or slide and the other having an arm engag-
ing with this slot or slide at & point between
the pivotsof thetwo levers, so that the levers
necessarily vibrate about their pivots in op-

" in each cylinder may be va-

75
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pnosite directions, one lever being connected

with the engine-valve and the other belng
provided with means whereby it is vibrated
when the crank-shaft revolves.

The exhanst-valve gear, as abovestated, 1s
separate and distinet from the steam-valve
gear, so that adjustments of the steam-valves
may be made without affecting the exhaust-
valves. Tworods 39 and 40 extend along the
side of the engine and are connected to the
valve -levers of the various exhaust- valves,
one rod operating the upper valves and the
other the lower valves. Doth rods are con-
nected to the arms of a double rocking lever
41, which is vibrated during each revolution
of the crank-shaft byaconnecting-rod 43, the
other end of which is connected toacrank 44
on the crank-shaft of the engine. As the
crank-shaft revelves the rods 39 and 40 are

moved back and forth, operating the exhaust-

valves.

It will be understood that the crank 30 and

eccentric 31 are substantial equivalents, one
being a crank and the other an eccentric
merely as a matter of convenience, and that
in the following claims the one term includes
the other. *

IHaving thus completely described our in-
vention, what we claim, and desire to secure
by Letters Patent, 18—

1. In a valve-gear, the combination, with a
pivoted arm connected with the engine-valve
and arranged to operate said valve when vi-
brated, of a second pivoted arm having a
moving connection with said first-named arm
at a point between the pivots of said arms,

100
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- moving

(.r.t'

brated, said. first -

‘the point of connection between said arms |
along the first-named arm toward and

from ‘{he pwot thereof when the arms vibrate,

~whereby, when said last- named arm is- V1-_' |
g named arm is likewise
R caused to vibrate, ‘but at a varying speed,-

and means for V:metln osald Iast-—nmned arm.

| .'.'-qubstantmily as deser 1bed | L

2. In avalve-gear, the eombma;tmn wu;h a
plmted arm connectad with the engine-valve
. and arranged to operate said valve when vi-
- - brated, mld having a radial slot or slide, of a
-~ 'second pwoted arm having a eonnectm -
~piece engaging with said slot or slide at a
point between the pivots of said arms, and
- means for “V1bm,tmw said last-named pivoted:
~arm, whereby said ﬁrstmamed arm 1s caused -
oto wbr-ate Dbut at & Vm-ynw speed, snbst311~
R _tmll} as deseubed - - |
20

3. In awvalve-gear,

oted arm having a ﬁonneetmﬂ-pleee engaging

- with said slot or slide at a point be‘tween the
- pivots of said arms, whereby when said last-

- named arm is v1b1ated said first-named arm
~is also caused. to vibrate, but at a varying
~speed, and reducing

~said second pivoted arm, and arranged to vi-

40

45

55
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. brate said arm once during each two revolu- |
tions of the emnh <;h'1ft Substautmllv as de-

scribed.

4. In a V&lve ﬂ‘eal' the cmnbm&twn WIth'
ﬂves for the OppOSIte ends of the engine-

cylmder, and two pivoted arms each arranged
to operate the valve at one end of the cylm-

der, at the m1d -period of its vibration, and

cach having aradialslot orslide, of two other
pivoted arms corresponding each to one of
sald first-named pivoted arms and each hav-
Ing a connecting-piece engaging with the slot
or slide in that arm at a point between the
pivots of said arms, whereby, when said last-
named pivoted arms are vibrated said first-
named pivoted armsare also vibrated, but at;
varying speeds, and reducing-gearing dllven
from the crank-shaft of the engine and con-
nected with said last-named pwoted ATMS,
aud arranged to vibrate said arms once dur-
ing each two revolutions of the crank-shaft,
:.:.l,nd to vibrate said arms one stroke of the
engine apart, substantially as desecribed.

5. In avalve-gear, the combination, with a
pivoted wrist-plate connected with the en-
gine-valve and arranged tooperatesaid valve,
When vibrated, at the mid-period of its v1b1‘a-
tion, and having a radial slot or slide, of a
pivoted lever enfran*mﬂ with the said slot or
slide of the wrist- plate at a point between the
pivots of the wrist-plate and lever, whereby,
when said lever is vibrated, said Wrist- plate

also vibrated, but at a varying speed, and
redu cing-gearing driven from the erank-shaft

of the engine and connected with said pivoted |

'Val Ve

the combmf_ttlon Wlth .
___;pwoted arm: eonneeted with the- ennme—valve

- and arranged to operate said valvp when vi--
-brated,at the mid-period of its Vlbmtlon and
-having a radial slot or slide, of a second. piv--

-one arm ofwhich eng
| of said wrist- -plate ftt a pmnt between the piv-
| ots of said wrist-plate and bell-crank lever. &
R -gearing driven from the:

= crank-shaft of the enn*in'e andconnected with |

584,023

lever, and arranged to vibrate said arm once

‘a radial slot or slide,

r speed, and re-

| during each:: two revolutions of tue crang-.
o &,ha,ft &ubsmntmlly as deseribed.: T
6. In avalve-gear, the combmabmn W 1th a
, & Ppiv oted wrist- plate ar ranned toon-
“erate sfud valve, when vibrated, at the mid- - -
, | period. of its wbratmn, and having a radial
-1 slot or shde, and means for varying the travet
~of the valve, of a pivoted lever engaging with
“said slot or slide at a point between the DIV
-ots of the wrist-plate and lever, wherebv,
“when said lever is vibrated said wr 15t-p1ate s
~also vibrated, but at a varying
“ducing-gear dlwen from 13he er ank-shmt YRR
-the engine and connected with said pivoted. -
| lever, and' arranged.to vibrate said arm once
durlnﬂ‘ each two revolutions of the CI“mh--i
“shaft, substantmlly as described. SR
7 In & valve-gear, the eombma;tlon hr-
valvesfor each end of the engine-cyli nder, and.
-a pivoted wrist-plate for ea(,h end of the evi-
inderconnected tothe valve of thatend of the
cylinder and arranged {o operatesaid valves.
when vibrated, at the mid-period of its vibra-
| tion; and having

75
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pivoted bell-crank lever for each wrist-plate.

ageswith the slot orslide
5

counter-shatt, geared tothecrank-shaftof the S : .
engine, and ar mnoed to rotate at half -he:

1.speed of said ma,nkshaft and two cranks on.
2 TOO -
‘other by an angle eorreslmndnw toone stroke .
| of the engine, ::md each connected to one or-

said counter-shaft, set one in advance of the

said bell-crank levers and arranged tovibrate -

sald lever, substantially as deserlbed
8. In a T:;lee_ﬂe_m‘, the combination, with
steam and exhaust valves for each end of the

engine-cylinder, a pivoted wrist-plate foreacn

end of the cylinder connected to the steam-
valve at that end of the cylinder and arranged
to operate said valve, when vibrated, at the
mild-period of its vibration, and having a ra-
dial slot or slide, a pivoted bell-crank lever
for each wrist-plate one arm of which engages
with the slot or slide of said wrist- plate at a
point between the pivots of said wrist-plate
and bell-crank lever, a counter-shaft, geared
to the crank-shaft of the engine, and arrange«d
to rotate at half the speed of said crank-shar £
and two cranks on said counter-shaft set one
in advance of the other by an angle corre-
sponding to one stroke of the engine, and eacn
connected to one of said bell-crank levers and
arranged to vibrate the same, of a pivoted
rocking lever connected to the exhaust-valves
of the engines, and means for vibrating said
lever at each revolution of the engine, suv-
stantially as described.

9. In a valve-gear, the combination, with a
rotary valve, a valve-lever for operating the
same, a pivoted wrist-plate, and a rod, con-
necting said wrist-plate and valve-lever, ana
adjustable along said valve-lever, wherebv
the travel of the valve may be regulated, said
wrist - plate being arranged to operate :he
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valve at the mid-period of its vibration, and
a radial slot or slide for said wrist-plate, of a

pivoted lever engaging with the slot or slide
of the wrist-plate at a point between the plv-

ots of the wrist-plate and lever, whereby, when
said lever is vibrated said wrist-plate is also
vibrated, but at a varying speed, and redue-

ing-gear driven from the crank-shaft of the

engine and connected with said pivoted lever,
and arranged to vibrate said lever once duar-
ing each two revolutions of the crank-shatt,
substantially as described.

10. In a valve-gear for multiple-cylinder
engines, the combination, with engine-cylin-
ders having oppositely-set eranks, and valves

for each end of each cylinder, of two pivoted

wrist-plates, each connected with one valve

. of each cylinder and connected with diago-

20

nally opposite valves of adjacent cylinders,
and arranged to operate said valves, when
vibrated, at the mid-period of its vibration,
and a radial slot or slide for each wrist-plate,
of a pivoted bell-crank lever for each wrist-
nlate one arm of which engages with the slot
or slide of said wrist-plate at & point between
the pivots of said wrist-plate and bell-crank

~ lever, a counter-shaft, geared to the crank-
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shaft of the engine, and arranged to rotate at
half the speed of said crank-shaft, and two
cranks on said counter-shaft set one in ad-
vance of the other byan angle corresponding
toonestroke of theengine,and each connected

to one of said bell-crank levers and arranged |

to vibrate the same, substantially as de-
scribed. |
11. The combination,with a valve-chamber

having a rotating valve therein and corre- |

sponding ports in said chamber and valve

adapted to register when the valve is rotated,

1

valve-chamber and at one side of the port
thereof, a corresponding and oppositely -
placed steam-passage in the side of the valve
and at such distance from the port of said
valve that when the ports of the valve and
valve-chamber are in partial registry the said
recessed passage of the valve connectsthe re-

cessed passage and the port of the valve-cham-

ber, and means for rotating said valve within
said chamber, substantially as described.

12. The combination, with a valve-chamber
having a rotating valve therein and corre-

| sponding ports in said chamber adapted to

register when the valve is rotated, of two re-
cessed steam-passages in the side of said
valve-chamber placed one on each side of the
port of said chamber, two corresponding and
oppositely-placed steam-passages in the side
of the valve, one on each side of the port of
the valve and at such distance therefrom that
when the ports of the valve and valve-cham-
ber are in partial registry one of the said re-
cessed passages of the valve connects one of
the said recessed passages of the valve-cham-
ber and the valve-port thereof, and means for
rotating said valve within said chamber, sub-
stantially as described.

In testimony whereof we affix our signa-
tures in the presence of two witnesses.

CHARLES HENRY TREAT.
TIHOMAS IHALL. |

Witnesses for Charles I, Treat:
JOHN K. SWEET,
K. F. CASSIDY.

VWitnesses for Thomas Hall:
GEORGE A. HALL,
Wi, HAZLTTT SMITH.

- of a recessed steam-passage in the side of sald 4o
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