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1o all whom it may concern:

‘Be it knewn that 1, Joserrz Mosss Warp
Kitonex, a citizen of the United States, re-
siding in the city of Fast Orange, county
of Essex, State of New Jersey, have in-
vented certain new and useful Improve-
ments in Methods of and Means for (Gener-
ating Power, of which the following .is a
specification. :

The object of the invention is to sccure a
more pertect combustion of fuels, including
especially those that are difficult to bwum
smokelessly ; to secure in the generation of
steam a more complete transmission of the
heat generated in the burning of the fuel;
and to secure a regenerative use of the lower
degrees of waste heat.

In particular, the invention is useful in
securing a substantially smokeless combus-
tion of fuels widely varying in type; and in
securing a high rating of boilers when de-
sived, as may be the case during unusual de-
mands of load to be met either 1n stationary
plants, in marine or in locomotory work.
Under this method, coals so hard as to be

difficult to use under ordinary conditions

may be utilized. ,
Some of the ideas of the invention were
diselogsed and partly claimed by me in

" United States Patent No. 995,154, issued

June 13th, 19115 and in my co-pending ap-

plication for patent Serial No. 551,196, filed

March 23rd, 1910. :

Some of the inventive ideas herein claimed
are those which. could not be claimed under
Patent Office rules in the referréd to appli-
ations, and which also pertain to new de-
velopments that have been evolved since the

filing of the referred to patent and applica-

tion. :

The invention here described, especially
pertains to a méthod of burning fuel under
a selected, designated pressuve, and secur-
ing the transmission of the heat generated
in the burning, alsé under a selected pres-
sure of the heating gases.
I have given the name “ compressed draff.”
It i$ to a certain degree, a vaviety. of ferced
draft; but the results secured are yvery dif-
ferent from the results secured-Arom ordi-
nary forced  draft. Forced-draft is a quick
draft, and is characterized by an intense
rapid combustion, and usually an uneco-
nomieal, . quick contact with, and -rapid

To this method

travel of the heating gases over the heating

surfaces.. But “compressed draft” as a slow
draft, and though an intense one, it accom-
plishes a complete and.smokeless combus-
tion of any burnable fuel, and secures an
almost complete transmission of the gener-
ated heat to water in the boiler heated by
the gases under the compressed draft:

“The underlying principle applied in the
invention is that of securing the consump-
tion of the fuel through the use of a mechani-
cally compressed air supply delivered to
the fuel hoth below and above the fuel mass,
and in maintaining the burned gases in a
state of compression until the heat in the
gas has been {ransmitted to the working
media, which in this case are both water
and air. One of, if not the greatest source

of heat wastes in the use of fuel is due to-

the lowering of temperature in the heating
gases. through the expansion of the burning
gases. Heat energy in coal is in a cuncen-
{rated form; but when it is diffused in a

gas that is expanded under the influence of’

an induced draft, the heat made -nsible is
of relatively low temperature. Other things
being equal, the transmission of heat from
oases to water is most effective when the
heat of the gases is most intense; and the
combustion of fuel is best performed when
only enough air is passed through the fuel-
mass to volatilize the fuel ; and when enough,
and only enough of air is quickly and inti-
mately admixed with the volatilized gases
above the fuel mass to-effect their complete
burning. Furthermore, that burning is
most completely effected if the burning
eases are prevented from being lowered in
temperature until after thé combustion of
the gases i effected. Tlence in this inven-
tion T supply air for combustion to the fuel
under considerable pressure, mechanically
preduced ; and by one small mechanical ex-
penditure of force 1 overcome the relatively
weak and inefficient acticn of the force of
gravity, and introduce the air for combus-
tion both below and above the fuel-mass in
the amounts needed in each place, and in the
places best suited to secure the aimed for
result. By adding a regulatable, pressure
reducing and relief. valve to a boiler at or
beyond 1ts exhaust gas exit, and effecting a
regulated back pressurc on the gases in the
boiler and in its co-acting furnace, I secure

55

60

65

70

75

80

85

90

95

100

105



54

in unmmcm with a fixed air pressure, 2
slow draft ag well as an intense air and gas
pressure.  Through this method, the gases
AL" mm-a con-*ﬂelen' burned c‘m se to the

: of the ‘fad mass, and in their burning
h br{mont into '-xmt%t with
which quick con-
ver =,f 18 m(dv re-

T‘;'
spses, @iso
m ot the g
he boiler,

COATT t‘i()‘v"rt‘l
”‘g escape into
per-
in case of
o temipera-
\?".e 'Lll').‘
water 1n

I3

7C§if}n
D()i,{u 5,

}"’HG‘ 3
{3 ‘:}1{3 kY

406 to nU)“ B
rapid f’;ld.ltb, at even high

Bub with my met mLL add
of the

e ug

b

i
posing that the temperature

the boiler is about 850° I, the iunppmume
of the exhaust gases aftor they have ex-
panded to atmos pherh. pressure, eed not hﬂ
over 150° F.; and when dt is dc«n‘m this
: 'wmplo may be applied in the {rans-
: th 1ower degress of heat in U"se ex

to pre- 1@‘1%5 r that may

mbu%wr' pu pof g

; 2 utilizotion of hes v
5. ma) be delis rered to bu a pne} at
serabure not to W(‘em over b() P In
nection 1t may be said that u is ug-

y advantageous to exhaust the he
o temperature somes what higher
1 tuummmre of the atmasphere, so
vigh level diffusion of the ex
Nu&.ms mtu the atmosphere, and thus
contamination of : air breathed at lower

inciples *nzmh i in this invention
ppheu in a large range of strue-
vims of steom generators but in some
1 better advantage than in otheys
‘ in which the principles of the
w be applied, the fuel may be
any ordinary type of anmaﬂy
are gas generator, in ,vhlux the
1 and poked thr ough the top
- and in which the gas may
1rRace h"wmsz & very 'uoh

=

:\,'é'? me gener:;zac
b burned in a 1

qun combustion chamb

'mm 01 Jw ﬁm 1

Yoy €8

o
a3 Troin the ¢

\7 Gf i mnd

7

1,046,308

patent Serial No. 551,196, filed March 23rd,

1910, has a vertical w m\ heater Immﬂh
Whl(‘ 1 the gases are forced in a dowinward
travel, and in the parts of which the gases

ive, controlled by a pressure vedue-
tion and volie? valve located be gyond or at the
exit for exhaust guses from the apparatus.
"The form which 1s llustrated diagrammati-
cally in the Llcc\nnp‘m) ing dmﬂ;mn is one
uspumﬂly uited for ins tl]luw in sea-going
vessels; or where where (mlv small floor
space is available, This form is especially

aseful when high internal pressures are de-
sired, with umh rating of the hoiler. Tt per-
mits of a special construction which prevents
gas leakages from within the furnace, com-
bustion chamber and other parts and helps to
vetard the too quick eontact of the heating
gases with heat transferring surfaces. It
will be understood that the fuel feed and ash
‘pit doors that are indicated, as well as the
grate shaking device of the generator, are

constrnuer] so as to plevent gases From
es(’apmo' Lhrough the usual openings pro-
vided f wr these features. The dr awing rep-
resents 1n elevation and prrtly in kertmn,
a boiler, an air heater and an air exhauster
and b]m,wn) as w 1 as other features of my
invention.

back pres:

oD

The reference chmracters indicate as fol-
fows

A is a counter-current air heater.

Alis o warm alr conduit.

A2 are air heating tubes.

A3 are inlets to the air heating tubes.
B is the boiler.

B m 2 feed water conduit.
B?igas ioam condnit,

C 15 the combustion chamber.
D is the rear face of the fuel-fred door.
Dt is the year face of the ash-pit door.
T is the ash pit.

JEt is an air inlet.

T is an air exhauster and } blower.

T ie a compressed air conduit.

e T and B are air valves,

G is a "'I"Lt(,.
G* is & horiz ontally disposed grate shak-
ing bar,

(«' Is a stufling box.

3% is a she dxmg handle.
H ave fire brick.

It are air fwyer mp(‘ninfr

Tis an induced draft injection device.
J 15 a water gage.

K is an air fwyer.

I.is a clean-out cover.

Lt is o gasket.
winged bolts. |
2 exhanst stack,
e,
ble pressice vedneing and
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O is the relief regulator for the valve N.

Otisa regulmnﬂ welght.

P are five tubes.

The fuel-feed door D and the ash- plt door
Dt are constructed to vesist escape of in-
ternal air and gas pressures, the intensity of
which pressures arve governed by the com-
pression given to the air for combustion by
the blower F, and by the influence of the
l)m,l\ pressure and relief valve N, The air

s Intreduced in suilable amounts below the

20

25 {

35

tr olled by the

grate G through the air inlet E!, controlled
bv the valve I*: and also above the fuel-
mass through the air twyer inlets H* con-
alve T2 The back pressure
is exerted by the action of the pressurve-re-
duction-relief valve N, which pr essure i3
regulated automatically after setting the
welghts N' and O
rediicing valve may replace the valve N and
its regnlatar O, When the furnace is to be
fed with - fuel, the oompressed draft 1s
changed to an induced draft, by opening the
‘11‘ e N and injecting Complo ssed alr from
e blower I* through the injection device T.
Warm amn heated bv heat radiated from the
installatien, after rising to a high level, i
drawn through the air inlets A%, ihrovrvh thc
tubes A* in counter-carrent to the travel of

‘the exhaust gases which surronnd the tubes,

and then find exit through the stack M.
Where there 15 sufficient room, I prefer to
use a vertieal counter-current fur heater for
heating the air. Tf a variation in pressure
helween that in the gas passages of the
boiler and that in the air heater A is desired,
such variation.may be given by actuating the
valve M*. -

By a proper manipulation-of the several
parts. of . the apparatus, a substantially

. ﬂmolxeles» combustion of any burnable fuel

45
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60

may be ‘sceured, and an almost complete
tmnsfer'»ot the heat gererated by the com-
Iristion may be ma(lc *0 water and to ;1ir for
euzabusiicn, which air it will be noted, is first
heated \\]t]l heat radiated from outsule of
the boiler & and other fealures of the in-

stalled apparatus, and then h wted by the

pipes A*in the air heater A the last heat-
ing of the air Leing enhanced by keeping the
exhanst gases smmnmhxw the air tubes A®

nnder compression hy the ‘action of the valve

N. ]ho heated air 15 o\hmlstul downwardly
by the exhauster and Dlower F, and is then
fm red into contact with the fuel in the boil-
er’s furnace, much of the low degrees of heat
of waste beat being thus used regencratively,
aud a'complete combustion of the gases from
the fuel is effected at a level Unmum{elv
above the fuel-mass and before the burning
gases-are conveyed against the heating sur-
fices. . In this simple manner is eflfeete ed the
noventmn of lurge losses which occur from
the imper fect combustion and  defective
transmission- of the htet generated in steam

Auy suitable pr CSSUIQ

8

power generation. The rating of the boiler
may be raised by increasing the speed of the
blower I, which m ¥ be replaced by a pis-

ton air compressor ¥ very high rating is-

wanted for the boiler, and by increasing the
back pressure through weighting the valve N.

The principles of the inventioh may be
applied in a wide variety of forms of steam
apparatus comprising special fuel-feeding
appliances without effecting the aim and
scope of the invention. The hand-fed fur-
nace here shown may. be replaced by an un-
der-feed stoker, or by over-feed stokers of
varicus tvpes; and in certain “instances,
where intermitted firing is dispensed with

and an entire prevention of smolke is desived,

such modification of the herein described
tvpe of apparatus may be used. It .should
be understood however, that a wide diver-
gence from the,type herewith shown, al-
though sccuring effective combustion, is
hlxelv to be defective in transmission of the
heat generated.

Attention is directed to the shaking deviee
for the grate G, in which motien is given to
A horizontall ¥ dvspoqed rod (34, worlﬂng in &
horizontal plane through the air pressure re-
sisting stutfing box G, and actuated by the
handle G® This device allows the grate to
be operated without loss of air pressure in
the ash pit E.

As exemplifying the bre (L(lth to which the
principles of this invention can be applied it
may be mentioned that in those cases in
which a substantially entire smokeless com-
bustion of seft bituminous or other fuels, or-"
dinarily difficult to burn in a satisfactory
manner, is desired or necessitated, the fiiel
would be first gasified in some form of pro-
ducer gas generater, and then the gas would
be forced to a place of burning below or
close to the boiler, and in such cases the fuel
bed as shown in the drawing would be re-
placed by a mass of refractory material in
which the complete combustion of the fuel
gas would be consummated with a proper
admixture of air in or just above the refrac-
tory material, the object being to secure a
complete combustion of the fuel before the
heating gases weuld be brought into contact
with the heating surfaces, in the process of
substifuting a sTow ('nmpr(‘\\od draft for a

apid forced and induced dr aft, as is com-
menly practised. As.a further lustration
of the idea of interposing some physlml ob-
stacle to the too quick forcing and drawing
of the gases to and over the heating sur-
faces, in certain cases T introdnce lava fer-
rules in the upper part of the fire tubes of a
hoiler above the water line of the boiler.
This not only protects the metal of the tubes
from the corrosive action of ‘highly heated
sulfur compounds in the heating gases, but
also alds the relief back pressure valve of
the apparatus in securing the back pressure
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which I desire in order to get a more quick
and complete transmission of the heal gen-
erated. ’
What T claim as new is:—
1. In a steam generating plant, the com-

‘bivation with a boiler of, (1) means com-
prising a gas generator and an air com-

pressor for generating a combustible gas
under a controlled forced air pressure, (2)
means for and a place for admixing air for
combustion with the combustible gas, said
place being located apart from where the
gas is generated, and (3) means for secur-
ing the burning of the admixed gas and air
at the place where the gas and air are ad-
mixed, said burning being performed under
a controll i forced pressure and under a
controlled back pressure.

2. In a steam generating plant, the com-
bination of, {1) means comprising a gas
generator, an air compressor and a back
pressure valve for generating a combustible
gas under a controlled forced pressure and
under an automatically controlled uniformly
exerted and selected degree of back pressure,

- (2) means for and a place for admixing alr

with and for burning the gas generated, said
burning being effected under a mechanically
produced pressure of air in the gaid place,
which place is apart from where the gas is
generated, said burning being effected under
o controlled back pressure on the gas being
burned, satd back pressure being automati-
cally and continuously maintained by the

means effecting the back pressure independ-

ent of the aid of steam pressure generated
in the plant, and_(8) a boiler for generating
steam from the-heat of the burning of the
gas, said steam being formed nnder the con-
tinned gas pressure controlled by the means
for, producing the named forced and back
pressures.

3. In 2 steam generating plant, the com-
bination of, {1) means comprising a furnace

and boiler for gencrating and burning a

combustible gas and generating steam, (2}
a gas condutt for conveying away burned
gases from the boiler, (3) a mechanically
actuated aiv blower and other means for

praducing forced air drafts through and

over the fuel in said means for generating

and burning the gas and generating steam,

and {4) means for intermittently forcibly

jnjecting a current of the forced air in said

exhanst conduit at will, thereby inducing a
aft in said conduit.

oo steam geperating

plant the com-

3 R >
" bination of, (1) weans comprising & gas
generator for volutilizing a combust le gas

L]
<

from fuel, and (2) means comprisi
hoiler for mechanically securing an admiz-
ture of air with the volatilized gas and for
burning the admized gas and air and for

aiing steam from the heat of the burn-
said, socond named me Tatng

| on the grate in mnlt
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provision for effecting in said measns
trolled, combined forced snd back

greater than atmospheric piessure,
vision comprising a pressire contvol
vice operatively connected with the i
of said boiler, said device being adjustably
controllable for determining a selected huok
i ares effected

e - plant, the comi-
a hnoiler
heated {3)
an air b
haust ¢

de SPR VS
. from the hoiler, {4
forcing o draft throngh said furm:
air hested in said air heat (
for securing and maintal
sure in said furnace, bo

T

P
a1

tng & buck pres-
ey and air healer

greater than atmospheric pressure and for .

controlling at will the pressure maintained.

6. In o steam generating plant, the com-
bination of, (1) a furnace compmsing &
grate, (2) a boiler heated from the furnace,
and (8) means for compressing air and
forcing the air into the furnace, and other
means for securing the burning of the fuel
in the furnace u - ond for maintaining
ases produnce om the hurping in a

state of compy an atmos-
pheric pressure,

tight daors for fuel
and means for agh
without the furnace ud for
of gaseous pressure in the furm
the means for agifating the grite.
7. The corubination of, (1) o vy
furnace comprising a grate, a fuel-fo
opening, an ash-pit and ash-pit ddoor
ing, gas im s oo sodl fueld
door and sald ash-pit doo i
gas Hupervicus means i
passed. means for sl
ontside the fumaee
shalding the geate, (&
ing air for combustion
(3} means for introd

(KEI-HAY

|
i

cing
d

pudernenth the grate,
iy air over the fuel

ple currents ov streams,
(4} a vertieal tubular boiler integrally con-
nected wilh said forpace nnd eontrolled
as to ibs openings by gas tight strveturad
provisions, five brick and a surounding
water leg forming with said five brick a

combustion chamber for d farnees and
hoiler, {8) fire tubes vertioni

ly conpecting
said combustion chamber at a high level of
the combustion chumber with a gas chamber
loeated above the tubes, (6) said gas cham-
Ua removable cover Lo . chonme
Ading for admisslon £0 wid {ubes
v ovepa (7) 3 oab v

oiter

Vi

i L (
el above (he gas exit of s
cair with the evl bed]
, end (8]

IR
iYana

a0

45

LOE

1%

150



ot

1,046,308

air into sald furnace and through said boiler
tubes.

8. The combination of, (1) an internally
fived gas generator, said generator being fed
by a Forced air pressure draft, and means
for creating the forced pressure draft, said
generater comprising means for maintain-
g an ignited fuel therein and further
means for forci ibly admixing said gas with
the air forced and for burning the admixed
air-and gag above or beyond ’me fuel being

gasified in the generator, (2) a hoiler for

ab orbing the s*nqble heat of the burned’

gas and aiv, and (3) means for automati-
ally  maintaining a predetermined back
pressure of the gases and air in the generator

and of the burned gases as they pass throuO'h‘

said boiler, said last named means compris-
ing provisions for regulating the degree of
compression desired and for affording relief
tor undesired accumnlatlons of gas in said
combination.

9. The combination of, (1) a furnace, (2)

a boiler connected with the furnace, (3)
neans  comprising radiating piping for

transferring to awr for combustion heat of
low temperature exhausted from the furnace
and boiler, said means being constructed and
arranged to use air pre-heated by the ex-
ternal surfaces of the furnace and boiler and
to give the pre-heated air a higher heating
with the said heat exhausted from the fur-
nace and boiler, and (4) means for forcing
the heated air into the furnace and other
means for securing a . controlled automatic
pressure of the air and gases in the furnace,
botler,
air.
10. The combination of, (1) a furnace
and boeiler, (2) means connected with, and
for forcing draft through, the furnace and
boiler, (‘%) means located beyond the exit of

“the boiler but connected therewith at a level

above the boiler for seenving back pressure
of gas burned in the boiler and furnace, and
(4) means exemplified by a weighted lever
located at a low and easily accessible level
of the combination for regulatinfr the de-
gree of back pressure.

11. The combination of, (1) means con-
nected with a furnace for forcing alr into
the furnace, (9) sald furnace, Whlch com-
prises a point for the introduction of the
forsed air, (8) a boiler connected with the

furnace, sald boiler comprising a point
where the heating gases are exhausted, and

(4} means other {han sdid Srst named means
for maintaining and controlling forced and
back pressures in the furnace and boiler,
saud elements being substantially impervious
to gases at all pmnt% except where the air
is forced into the furnace land where the
heating gases ave exhausted from the boiler,
the fuel feed and ash doors | being Impervious
to gases when clesed, said boder and said

and means for transferring heat to

furnace comprising means for prevgntmg
a. direct free and uninterrupted rising of
hot gases from the fuel bed in the furnace
to the higher levels of the boiler’s heating
surfaces and for securing through the co-
action of the means for .\ertmg back
pressure a4 slow compressed draft in the fur-
nace and a combustion of all the gases at a
level below the heatinlg surfaces of said
boiler. . %

12, The method herein described for gen-
erating steamr power, which consists in, (1)
generating a cembustible gas from a non-.
gaseous fuel; (2) admixing air for combus-
fion with the gas in suitable proportions to
gecure its complete combustion, said com-
bustion being effected at a place apart from
where the gas is generated, (3) burning the
admixed air and gas at said place, said steps
being performed under sepurately controlled
forced air pressure and back gas pressure,
and (4) securing under an automatically
controlled continually exerted back pressure
the transmission to water of the heat of the
burning, forming steam and super-heating
the steam, sald back pressure being suffi-
ciently exerted to provide for the burning
of the alr and gas before heat of the burning
gas is transmitted to the water, said steps
belng perfoermed supstantially as set forth.

. The method herein described for gen-
emflno steam power, which consists in, (1)
securing a sub:,mntmlly complete combus-
tion of fuel, (2) securing the transmission
of the high degrees of heat of the combus- 140
tion of the fuel to water under a controlled
back « pressure of the gases carr ying the heat,
whereby steam under pressure is formed and
the de0'1'ee of the steam pressure 1s con-
trolled, (8) secyuring the transmission of the jo5
low deOI'Les of heat of the combustion of
the fuel to air for combustion under a con-
trolled back pressure on the gases carrying
the low degrees of heat, and (4) using the
air thus heated in securing the combustion 110
of the fuel, whereby the low degrees of heat
are economized by a regenerative use.

14. The method herein described for gen-
erating steam power, which consists in, (1)
generating combustible gas from a bed of 115 -
fuel under a controlled forced air pressure;
(2) completely burning the gas generated
under a controlled forced and back pressure
on the gas equal to ov greater than that of
the forced pressure used in generating the 120
gas, and (3) generating steam from the
bmmnr" of gas “under the controlled fbrced
and back pressures.

15. The method herein described for gen-
erating steam power, which consists In pre- 125
p‘u‘in“ a fuel wass for burning, forcmg air
at a pressure greater than mnmphu'w pres-
sure through said fuel mass, burning com-
pletely sonte of the fuel at a low level zone
of said fuel mass, and which further con- 130

95
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and back pressures

‘dependent of presoures g

sists in restricting
the fuel burned at the low level zone, in the
passage of said burned gases throngh the
high levels of the fuel mass, and which fur-
ther consists in burning the gas generated
in said fuel mass above said low level zone
with a controlled amount of air and under
a controlied back pressure, and which con-
sists in generating steam by means of the
heat of the gas burning, said gas being com-
pletely burned before water is heated by
heat of the burned gases in the step of gen-
erating the steam power.

16. The method herein described for gen-
srating steam power, which consists in, (1)
gasifying and partly burning fuel with =
supply of air controlled as to its pressure
and forced through the fuel, thereby pro-
ducing a compressed gaseous fuel, {2) ad-
mixing compressed air with the cow
gaseous fuel and burning the admixed air
and gnseous fuel under back pressure equal
to cr greater than atmospheric pressure and

uninfluenced by an induced suction draft,

and (3) transmitting the heat of the brrn-
ing to water under an undiminished com-
pressed state of the gases produced by the
Durning of the gases under forced and back
Pressures.

17. The method herein described for gen-
erating steam power, which consists in, (1)

gasifying a solid fuel by high heat gener-
sted under a controlled forced pressure and
a back pressure automatically controlied
separately and independent of the forced
pressure and confrolled separately and in-

generated from the
heat developed in the method, (2) admixing
aip with the gaseous fuel and burning the
actmixed air and gas under controlled forced
(8) trapsmitting the

yressed |

the flow of the gases from | heat of

1,048,308

said burning to water in a step in
which the gas heated by its burning under
a4 forced and a back pressure hag the com-
pression of the burned gas and air main-
tained while heat in the burned gas is be-

| ing transmitted.

18. The method herein described for gen-
erating steam in a boiler which consists in,
(1) generating a combustible gas and ad-
mixing air with and burning the gas at a
place apart from the place of generafing
the gas and at a level below the heating sur-

“faces of the boiler, said bureing being ef-

fected by a mechanically forced pressure of
the air used in the burning of the gas and
by a back pressure of the burned gas suffi-
ciently strong to secuve the burning of the
aas at the said level below the heating sur-

Taces, wnd (2) transmitting the heat of the
L

burning of the gases through the heating
sur’ woe of the boiler under an undimin-
ished pressure of the gases ab all parts of
the Doiler’s heating surfaces.

19, The method herein deseribed for gen-
erating steam power, which consists in, (1)
burning fuel wnder a combined forced pres-
guve and a back pressuve, (2) transmitting
the high heat of the bwrning to water forr
forming steam under combined forced
pressuve and a back pressure, (3) transfer-
ving the low heat of the barning to and
heating aiv-for combustion wnder a com-
hined forced pressure aud a buck p e,
and (4) using the aiy thns heated :
ine the forced pressure of the first

named

JOSETH MOSES WARD $XTCHEN.
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