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1o all whony it may concern: -
Be it known that we, Davip (xROESBECK,
CHARLES A. BALL,and JOSEPH A. STERLING,
all of- New York ecity, have jointly invented
certaln new and useful Improvements in
Spark-Arresters, of which the following is a
spectfication. | . )
Our invention relates to that class of spark-
arresters more particularly adapted for loco-

motives which employ a tank of water be-

neath the stack into which the draft from the
Hues is deflected so as to cateh and extinguish
the sparks, #nd whieh tank is provided with

means for dumping its contents and recharg-

ing the same with water as occasion requires.

Spark-arresters of this classare shown in the

patent to Groesbeck, No. 270,423, of January

4, 1883, and the patent to Groesbeck, Ster-
ling, Ball, and Wright, No. 270,424, of Jan"

nary 9, 1883, and our present invention is a
farther improvement and a variation on the
spark-arresters therein shown. .1 |

- The particular struetare of our former ap-

* paratus was more especially adapted for hard-

25

coal-burning engines and for locomotives of
the ‘‘standard’ type having a four-wheeled

triuck under the front end of the boiler. In

this form of engine opportunity was afforded

~ to extend the extinguishing-tank down from

30

the base of the smoke arch between the cylin-

~ders and truck-wheels of the engine, with a
dumping-door at- its base, whereby the con-

tents of the extinguishing-tank might be

- dumped at frequent intervals directly on the

35
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~ bo our . present invention, we arrange the ex--

50

track during the trip. The particular struct-
ure of our present apparatus is, however,

designed more especially for soft-coal-burn-
1ng engines and for very large locomotives of

the ‘‘consolidated”’ type, in which aswing-

ing two-wheeled truck is swiveled under the
extreme front of the engine in advance of the

smoke-arch. In these engines it is not praec-
tical to have the extingaishing-tank extended
down below the frame on account of the po-
Sition of the said truck, and hence,aceording

tinguishing-chamber and water-tank ‘above

the frame over the truck, and we raise the

water-level therein high above the base of the
smoke-arch,and thus provide an extinguish-
ing-chamber of very large capacity, which

1L — oy

obviates the necessity of dumping during a
trip, andis eapable of receiving all the sparks
during a‘long run,and requires dumping only
at the end of the trip, which becomes a most s:
desjrable and important improvement for the
class of engines described. Thisarrangement
also necessitates a ‘material modification of
the stack relatively to the smoke-arch and ex-
tinguishing-chamber, the stack in this case 50 -
being compound or triple, and consisting of a |
‘primary ascending flue which rises, as usual,
from the top of the smoke-arch over the ex-
‘haust-nozzles, but bends at the top intoan in-
termediate descending flue, which discharges 65
down into the water in the extinguishing-~
tank, in which the sparks are foreibly pro- = -
jected and extinguished, while the clear draft:
passes over the surface of the waterand rises
freely through a terminal or secondary as- 70
cending flue, which discharges in the air. I,
- In our former apparabtuses the smoké-arch.
was extended or enlarged so that the smoke--
arch-proper and extinguishing-chamber were |
Involved in one, with a downwardly-inclined 75
spark-deflector extending out from the flue-
sheet and arching down over the waterin the
‘extinguishing-tank, forming an indirect pas-
sage for the draft to the stack, whereas inour
present apparatus a close wall of separation o
rises between the smoke-arch proper and the
extinguishing-chamber, which extinguishing-
chamber forms a secondary smoke:arch, from .
~which the secondary aseending stack arises,
while the inclined deflector within the smoke- 85
arch proper is entirely dispensed with and .~ .
the deflector arranged within the stack itself =
in the form of the intermediate descending
flue before referred to. - T
The main features of -our present imvention go
therefore lie in fhe points above outlined, |
and a further important feature consists in
-making the water-tank in the form of 2 mov-
‘able box and the extinguishing-chamber in
the form: of a fixed inclosing-casing with g5
~doors, the water-tank being movable into and.
out of the extinguishing-chamber, whereby
the tank is easily dumped at the end of a
- (p)ur invention also embodiesseveral de’ai’s 1co
| connected with the aforesaid main fratures,”

1

as hereinafter fully set forth. S
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~ 1ng-tank detached.
partly in section, of a looomotlve, similar to
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“Inthedrawings annexed, Figure 1 presents a
.]onwltudlml sectional elev atlon of a consoli-
dated locomotive provided with our lmproved
spark-arresting apparatus. Fig. 2 is a side
elevation of the stack thereof. Fig. 3 isafront

“end elevation of the locomotive, and Fig.41sa

perspective view ot the 1‘novab]e'_ extinguish-
I'ig. b is asideelevation,

Iig. 1, with «a modlﬁed arrangementof mova-
hle dmnpmn* tank. Fig. 61isan inverted plan

view of said movable dumping-tank., Fig. 7
is a front end clevation of - the locomotive .

shown in Fig. 5. TFigs. 8 and 9 are elevations
showing different modlheatlon% of the com
pound stack.

- Referring to Figs. 1, 3, b, and 7, a a indi-

cate vhe b011e1 of a oonsohdotod locomotive-

" engine, the front end of which, forming the

-smoke-arceh b, rests upon the saddlos c, from

cach end of which the cylindersm m depend

- as’in the usual constructions.

B

_40
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e indicates the branches of the steam-pipe,

which extend down within each side of the
smoke-arch to each cylinder, and d indicates
the exhaust-nozzle rising from the centex of

the base of the smokearch and discharging.

under the petticoat - pipe f, which is fixed
within the smoke-arch direetly beneath. the
Stdek in the ordinary manner, as shown.

“Now, ¢ indicates the frame of the engine,
which extends out far beyond the smoke-arch

‘and cylinders, as shown, the bumper-beam
and

pilot ¢ being of course affixed on the front
extremity of the frame, as usual, while under
the frame, between the smoke- arch and pilot,
is arranged the two-wheeled truck A which
supports the front end of the engine. This

truck is of the usual construetlon and arrange-.

ment cmployed in-engines of the class de-
scribed, as well understood by locomotive

; engineere;and is sufficiently illustrated inthe

45 .
. of the smoke-arch prevents the possibility

RO

G

seription here,

, and therefore needs no special de-
_ 1t will be réadily noted,how-
ever, that the position of the truck in front

drawings

using a water-tank below the frame of the en-

gine “at this point,and prevents the use of any

dumping device cxtending down below the
smoke-areh, as in our formor patents.
cording to our present invention, thercfore,

‘we erect above .the frame of the engme over

the truck A, and in front of the smoke-arch, a
close compartment or extinguishing- chamber

13, which is made of boiler-iron similar to the
smoke-arch,and is of about the same width and

height as the smoke-arch, but having its top

preferably flat and its upper corners square,
while the smoke-arch is round, as shown in
Figs. 3 and 7. The frame of the engine is
ﬂom ed over with a plate, %, of boiler-iron, as
scen in Fig. 1, to form a floor or bettomto tlﬂe

| &‘Ctlng‘ulShlIlg chamber, in which, however,

there is an opening to allow the smvel hea,d
of the truck A to project up and move therein
as may be required. - The front of thesmoke-
arch, with 1ts usual removable door, ¥, forms

of |

Ac-

the back wall of the extinguishing-chamber,

-and this wall forms, as will be understood, a

tight partition hetween the smoke-arch proper
and the extinguishing - chamber, while the
Jatter forms a socondary smoke: m'ch The
front wall of the -extinguishing-chamber is
preferably made movable in the form of two

hinged or swinging doors, 71, which may be ;

opened wide to give access to the extinguish-
ing-chamber to remos ¢ its contents or togive
access to the smoke-iureh through the usual
door or head, ¥, as v:iil be uodoretood, and
may be 'wmn (,Ioeul and locked tight by an
ordmary latch or fastening. (Shownin Figs.3
and 7.) Now,the water-box or extinguishing-

tank is mdloated at B’, which tank, 1113130'1(1 ot

being fixed within the e\lmfrn]elnng -chamber,
as heretofore, is preferably made in the form
of aseparate movable tank or car capable of .
being moved into or out of the chamber. as
occasion requires, for dumping, &c.

The water-tank, as shown in Figs, 1, 3, and
4, is preferably made in the form of a wheeléd-
hopper car, constructed of boiler-iron; so 4s to
be strong and water- tight, with its bottom re-

gegsed at the sides to nnko OO’ for the at-

70
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tachment of the wheels or rollers ¢ ¢, and

recessed at the middle to allow the swivel of
the truck to work underneath the same when
the tank is in-plage in the extinguishing-
chamber, as shown in Fwe. 1 and 3 Tlns

wheeled tank rests on rails g ¢, which extend

along the frame of the engine from the smoke- -
areh out-over the bumper-beam, where the
ends of therails are curved or bent up forming
stops which will prevent the tank from rolling
off the same, and which will determine and

~assist the dumping movement of the tank, as

indicated in Fig. 1, and hereinafter morefnlly

described.

It will be seen from Figs. 1, 3, and 4 that
the movable water-tank is of about the same
dimensions as the extinguishing-chamber, but
sufficiently smaller to readily pass in and out

of the same, as shown, and it is therefore of
large capaeltv———-say three feetd eep, four wide,-

and four high--and is ‘adapted to be nearly

| filled with water when in action, with 1ts nor-

mal level high above the floor of the smoke-

100

105

110

115

arch, as shown in Figs. 1 and 7, containing .

about two hundred. and fifty gallons. “This

“amount-of water is therefore sufficiert to ex-

tmgmsh all the sparks produced during one
long trip, and the capacity of the tank is suf-
ficient to receive the accumulations of one trip,
so that it becomes necessary to dump the tank
only at the end of the trip.

The stack C is cousﬂercmb]y medified from
what has been heretofore employed, as will be
observed from Figs. 1, 2, and b.
is of about the usnal heirrht and transverse
width; but 1n lomrlludmal side view 1t 18
n*reatly elongated, of flat oblong form, with
rounded ends, and extends fromn "the nsual po-

1235

- This stack

13D

sition of the stack on the center of the smoke- -

areh to the front end of the extinguishing-
chamber, as fully illnstrated in the drawings.
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~ thereunder, as seen in Figs. 1 and 7.

15 .
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This elongated stack is divideu by internal
partitions, as shown, into a ecompound zigzag
fltie or passage of three members. The first
member, n, corresponding to the usual stack,
rises straight up from the smoke-arch over the
petticoat pipe f, as usual, but eurves at the top
into an intermediate desecending flue, o, which
preferably inclines forward slightly, and which
discharges into the top of the extingnishing-

chamber at the middle thereof, and directly

over and into the water-tank when placed
The
third flue, p, is a final ascending or discharge
flue, which rises from the topof the extmgmah
ing- chamber jast-in front of the descending
flue and opens freely in the air at the top of'
the stack.

The transverse area of the primary flue » is

the same as that of the ordinary-stack, and

the transverse area of the descending ﬂue 0 at
the narrow part is equal thereto, while the area

. of the discharge-flue p at the lower end is pref-

25

30

erabl y greatel than the former—say of twice the
een the top of the
eatmgmshmn' chamber and the water-level in
the extinguishing-tank is about equal to the di-
ameter o_f the primary flué-—say fifteen inches.

This distance remains uniform or nearly so
during action, for we find in practice that the
ev aporatmn of the water from the effects of the
sparks and hot draft about equals the dis-

placement caused by the accumulation of ex-
tinguished sparks, so that noautomatic devices
are necessary to maintain aregular level, and
a regular level is not in fact necessary, a& the

lev el may vary a few inches up or down from

that indicated withoutany derangeruentin the

action of the apparatus, thus presenting the

- important advantages of Slmpllclty and effi-

40

¢iency.
The gener&‘ construction being now made

plain, the action will be readily nnderstood
by referring to Fig. 1—that 1s, the tank being

“properly ckarged with water and placed w ith-

in the extinguishing-chamber and the doors

~closed’ and - 1ocked as indicated, the -engine

may now be stdrted when thedraftand sparks

"~ will be drawn from the sinoke-arch under the
~ impulse of the steam-jets through the exhaust-

5C

nozzle and petticoat-pipe, and will thenece as-

cend in a powerful volume in the primary fiue
-n of the stack, which -ascending current will

be gradually turned into the descending flue,
o, down through which the draft and sparks
will be foreibly directed -into the water-tank.
The sparks will be projected directly into the

water, where they will be immediately extin-

| *gmshed and thence sink to and accumulate

60

in the bottom of the tank, -vhile the clear draft
will pass over the Surface of the water, and | p

~thence rise finally in the ascending ﬁuep and

.. strueted ‘but is actually improved, and the |

discharge in the air.
be noted that the sparks will be most effectu-

ally arrested and extinguished, yet no ser eens

or obstructions are employed in smoke archor
stack, and hence the draft is in- ne way ob-

‘descending flue o, for,

By this means it will

.combustmn In the furnace and the steaming
power of the boiler 18 1h€lef018 2ctually as-

sisted.

3

79

It will be noted that as the dbscendmg ﬂue |

o extends nearly straight down fora consider-
able length the spa,rks during the passage
through it receive a forcible downward mo-
mentum which causes themn to be projected

with celta,mty into the water, and thus pre-

vents any tendencies to take a lateral course

‘under the influence of any slight lateral cur-

rents in ‘the extinguishing-chamber, so that
there is hence little or no ]mbnhty of any
sparks passing out over the surface of the

water into the discharge-flue p. ‘T'hisliability
of lateral currents aﬁwtmﬂ tne sparks 1s fur-
ther reduced by the fact that any lateral cur-
rentsinthe extinguishing-chamber willalways
be at « much lower speed than the speed of
the sparks when projected downward from the
as the space within the
ehtmgmshmﬂ' chambel above the water-level
is of much greater area than the area of the
descending ﬂue and as the area of the dis-

charge: ﬂuep is also much greater than the

descending fiue o, it follows that the draft, as
soon as it “enters the extingaishing- clm'mbel

75

80

35

spreads ouf into this space and becomes sud- g5

denly and great'y reduced in its speed rela-
tively to the %peed of the sparks, so that while

| the draft necessarily takes a, turn over the

surface of the water and ascends the discharg-
ing-flue pitalways doessoatagreatly-reduced
Speed compared with the downward velocity
of the sparks, and hence with little or no
tendency to carry out live sparks, dust, or
ashes with it, so that the action of this appa-
ratus becomes particularly clean, simple, and
satisfactory in arresting sparks and other solid

| matter, and at the same time maint: umng a

clear uncbstructed draft.
* After along ran—say of one hundred miles—

or at the end of the trip, when the tank is

100

[c5

IIC

found to be overcharged with aceumulated -

sparks, the engine is brought to a standstill at
a suitable dumpmo -place, “and the tank may

‘then be easily dumped. Thisis done by open-

ing the doom ! I and rolling out the tank on
its rails ¢" ¢, which 18 easily done by oneman

‘seizing the handles s s on the front and base of

the tank-car, and thus puiling it out to the
end of -the rail‘s over the bumper-beam. 1t

will now he noted that the lower and front
corner of the tank is recessed or rounded off,

and that the wheels are disposed under the
back porfion of the tank only, leaving the re-

115

{20

treating front corner overhanging, so that the

center of oravity is thus brought toward the
front of the tank at or neally over the front
air of wheels. Consequently,when the tank
is rolled out on the rails so that the front
wheels strike the carved upturned ends of the

rails, the axle of these wheelsformsa pivoton 1

which the tank may be easily revolived or

i25

turned out over the pilot by applying a little

force in that direction, as indicated by dotted

lines in Fig. 1, thus upsettmg the tank and
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 stood.
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thereby dumping its contents into a suitable | pipe, »”, as illustr 1t9d

pit or otherreceptacleinadvanceofthe engine.
A short length of chain, », fixed at one end in
the floor of the extinguishing-chamber, and at
the other end to the back corner of the tank-
car, forms a safety-connection. to limit the

dnmping movement of the car and prevent its

being entirely overturned, as will be under-
After the tank is thus dumped it is
again raised into position on the rails, and is

‘rolled back into the extinguishiug-chamber
‘and is there charged with fresh mxtel through

the feed pipe ¢, which extends from the water-
tanks in the t(,ndel along the side of the loco-
motive to the top of the extinguishing-cham-
ber, down through which it discharges in a
position over the mouth of the tank, as fully

“shown in Figs. 1 and 3, and after the tank is

20

 thus filled to the des ned level the doors [ I

may be closed and the spark-arresting appa-
ratus will be again ready for another long
run, as will be understood.

The water may be forced through the feed-
pipe { by a steam-jet or other motive device,
as will be understood; butifdesired this feed-
pipe ¢ may be entlre]y dispensed with and
the tank filled before it is rolled into the ex-
tinguishing-chamber from the hose of the
usual watering-station at the side of the track.

Referring to the stack in Fig. 1, the curved
hood or partition 2/, forming the arched top
of the primary and intermediate flues, is pref-
crably formed of chilled east-iron in a semi-
cylindrical shell, having flanges at each end
whereby it is bolted to the stack- CBSIHg, where.

by this hood is well adapted to resist the rain of

" incandescent sparks which will be thrown

40
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against it. The inclined partitionso’ o” of the

‘intermediate flue may also be formed of chilled

cast-iron similarly attached to the stack:cas-
ing, as indicated; butthisis hardly necessary,
as wrought-iron will serve for said parts.
Instead of having the flues n o extending
high up to thetop of thestack, they may make
a short turn into the extmgmshmﬂ' chamber,
as indicated in dotted lines in Fig. 1; but we
find that the extension of the pumary flue
n straight up to the top of the stack, and
thence curving it gradually into the descend

ing flue o, enables the exhaust-jets and petti-

- coat-pipe to act with greater eductive eftect

and imparts a much more positive impuise to

~ the draft through theseveral flues of thestack

" and

55
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direction to the sparks, which renders the
said construetion much more desirable,as con-
ducing to a better draft and a more certain
arrest of the sparks. We also find that the
natural draft in this stack issnot impaired, but
is actually increased. Instead, however, of
making the stack, as shown in Flgs 1 and 5,

with one oblong inclosure divided by internal
partitions, the stack may be made in either of
the forms shown in Figs. 8§ and 9—that is, of
three distinet eylindrical pipes, n o p, the-.

primary and intermediate pipes being joined

at the top by a semicireniar WlOl‘lght or cast

gives a better momentum and a straighter’

In Iig. S the curved
connecting-pipe is left exposed, and the top of
the final discharge - pipe surmounted by a

‘molding or capital to finish the same, whilein

Fig. 9 the tops of the three pipes are inclosed
in an encireling oblong molding or capital to

impart an appearance “of finished termination

thereto. We consider, however, the stack
shown in Fw% 1, 3, 5, ¢ and 7 as ‘the best, 1n
being more 81mple and efficient in construc
tion, and neat and symmetrical in appearance.

In lieu of having the water-tank in the form

of a wheeled ear, as before described, it may

be constructed and arranged as shown in Figs.
5 and 6. In this case the tank is fixed at its
lower and front corner to a strong rock-shaft,
w, which is journaled at each end in the front

‘and lower corner of the extinguishing-cham-
“ber, and ou-one end of this shaft is fixed a

toothed sector, «', which meshes with a pin-

ion, 3, Joumaled in a bracket on the side of

70'

75

80
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the extinguishing-chamber and provided with

a hand- cmnk 4. Hence by this construction

it- will be seen that the tank is pivoted or

hinged in the extingunishing-chamber, and it
may therefore be readily dumped, when the
doors oftheextinguishing-chamberare opened,
by turning the crank 4, and thereby turning

90

\O
()|

the tank on its pivot, dﬂd thus upsetting or .

dumping the same over the bumper-beam, as

indicated by dotted lines.

Any other arrangement of movable fank
may, however, be used besides those shown;
but we prefer the wheeled tank shown in Figs.

1, 3, and 4, as we consider this simpler and

-more easﬂy managed by hand. We do not;

tank movable and separate from the -extin-
guishing-chamber, for one great ft,dvantan'e
and distinguishing feature of our present in-

-vention lles in hd,vmﬂ' a water-tank in. front

of and at the base of the smoke- arch proper,
above the frame or truck of the engine, with
its water-level high above the base of the
smoke-arch,in connection with the zigzag de-

100

- however, limit ourselves to hawng the w&ter- B

105

110

flecting - ﬂues, as before described, as this.

presents spark-arresting chamber of great
capacity adapted for a long run without need-

ing dumpings or renewals during the run, and.

forms an exceedmg]y simple, effecbwe, and
inexpensive spark - arresting apparatus ad-

mirably adapted for consolidated locomotives

and for soft-coal-brrning ungines. .

{These improvements are not, of course, €on-
fined to locomotives, but mey be applied to
agricultural, portable,-or other engines, with
sultable adaptatlons when required. ..

What we herein claim as our mventlon is
as follows:

1. In a locomotive-engine, the combmablon
with an extinguishing-chamber arranged in
front of the-smoke-box and exteiiding from or
near the base to or near the top thereof, with

115

120

I 25

130

a charge of water in said chamber extcndmw .

from or near the base of the smoke-box hlgl;

above the same,and a free air-spacein the top

of said ch-mlbm above said w ater, of a flune
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dlSGhargmg from the smoke-box downwardly
into said air-space and above the level of sald
water, and a secondary flue rising from said
extinguishing-box above the water-level anG
discharging outwardly therefrom, substan-

: tially as herein set forth.

2. The combination,in 8 locomotive- eNngine
of the consolidated type of an bxtlngmshmg

chamber supported on the frame of the en-

JO

£S5

oine gbove the truck and in front of t{he
Sm{}ku box, with a charge of water in said
chamber rising high above the base of the

smoke-box to or near the top thercof, a free |

space in the top of said c¢hamber abwe said
charge of water, a primary flue discharging

- downwardly into said free space above said

20
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watber, and a free discharging flue or outlet

into the atmosphere from said space beyond

said downward flue, substantially as herein
shown and deseribed.

3. In a locomotive or equivalent eng,me 211}

.eﬁmgulshmg -chamber arranged in front of

the smoke-box,with a flue or “stack discharg-

‘ing therein {r em the smoke-box,and a remoy-

able extinguishing-tank melﬂsed therein be-
neath said flue and capable of being moved

into and oub of said chamber, substantially as
and for the purpose set forth.

4. Inalocomotive-engine,a water-tank sup-
ported on the frame of the engine in front of
the smoke-box and separated therefrom with

or near the base of the smoke-box high above
the same, with a2 free¢ air-space in the top of

gald tank above the water level, in. scombina--
jtmL with the primary flue #, ascending from

he smoke-box, the m&ermedmte {i@a@@ﬂdmﬂ
ﬂm:,ﬁ 0y ﬂlsehargmg downwardly into the free

space in the water-tank above the water-lével, -

and the ascending flue p, rising from the said

iree spage apove the water :mw the air, sub-

stantinlly as herein shown and deseribed.

5. Inaldeomotive: -engine, tire following com-
bination and organization of eclements: the
smoke-arch & and extinguighing-ehamber Ain |
front of the same, a charge of water in said

e:n;ffmgmshmg chamber above the base of the
smoke-ar {’h? a free air-space in the top of said

chaniber above the Wmer E@veﬁ the “ﬁ}mm&rj,r
flue =, asc ending from the Sm&ﬂr% arch, ex-
haust-jet <, dne{,mﬂ into said flue », down-

ward fiue o, eonfinuing from flue n and dis--

ehargnw mm the air-space in the extinguish-

ing chamber above the water therein, andthe

final discharging-flue p, rising from said ex-

tinguighing - chamber above the water-level,

substantially as herein shown and deseribed.
- 6. Inaloeomotive-engine, the combination,
with the smoke-areh and the extinguishing-
chamber in fron§ of the same, of the compound

stack consisting of an. obiong: inelosing-casing

superposed upon and cﬂnneetmg both the
smoke-arch and the extinguishing-chamber,

and provided with internal partitions fﬁrming '

& zigzig fine, n o p, the flue n o, rising from the

smoke-arch and discharging into the exiin-

guishing-chamber, while the flue p rises from
the axtmgumhmg -chamber, substantmlly as

set forth.

7. In 4 spark-arresting apparatus, substan-

t1aily as described, the comblmmom with the

extingnishing- ehambm of the movable water-
tank, movable into and out of the same, mova-

‘ble doors on the walls of said chamber 4o in-

close said tank or allow the removal thereot,
and means to remove and dump theBaid fank,
substantially as herein set forth.
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3. In a spark-arresting apparatus, substan-

tially such as described, the combination, with
a charge of water in said tank extendingfrom |

the exti ng nishing- chamber B and %pr@*‘i‘;mg

rails ¢ g, of the wheeled water-tank B, ar-
‘ag and for

ranged and cperating S bstantially

“the purpose seb s,

9. In a spark-arresting apparatus, such ag
sef fo rbh, the combinabion, with the extinguish-

,__113(?%1%"121}1)6? and the movable exbmgmshmg

tauk, of the water-feed pipé {, diseharging ab

ibe top of the chamber over &Hd’lﬁtﬂl the mouth

of the tank, substantially as herein shown and
deserzba,d *
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- Jxo. H. GAvVIN,
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