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UNITED STATES PATENT OFFICE.

EBENEZER A. W. JEFFERIES AND GEORGE H. ISLEY, OF WORCESTER, MASSACHUSETTS,
ASSIGNORS TO THE MORGAN CONSTRUCTION COMPANY, OF WORCESTER, MASSA-
CHUSETTS, A CORPORATION OF MASSACHUSETTS. : .

GAS-PRODUCER.

1,112,702,

Specification of Letters Patent.

Patented Oct. 6,1914.

Application filed August 23, 1809. - Serial No. 514,146,

To all whom it may concern :

Be it known that we, Epenrzer A, W.
Jerreries and Grorer M. Istey, both citi-
zens of the United States, residing at Worces-
ter, in the county of Worcester and Com-
monwealth of Massachusetts, have invented
a new and useful Improvement in Gas-Pro-

ducers, of which the following is a specifica-.

tion, accompanied by drawings, forming a
part of the same, in which—

Ifigure 1 is a side elevation of a gas pro-
ducer embodying our invention, the lower
portion being shown in sectional view. Fig.
2 is a plan view, the upper half being shown
in section on the plane of the broken line
X—X, Fig. 1, and the lower half of Fig. 2
being shown in section on the plane of the

Dbroken line Y-—Y, Fig. 1. Fig. 8 is a trans-

verse section of one of the rotating tubular
arms shown on the plane of the broken line
Z—Z, Fig. 2. Fig. 4 is a plan view of the
bar 40 showing its journaled connection with
the vertical pipe 25. Fig. 5 is a detached

perspective view of the detachable plate for

supporting the water cooled pipe 51.

Similar reference characters refer to simi-
lar parts in the different figures.

Some of the objects of our present inven-

tion are to increase the efliciency and

simplify the construction of gas producers
by maintaining a uniform combustion in the
gas producing chamber, preventing the calk-
mg . of the coal and providing improved
means for controlling the zone of-combus-
tion; and these objects, among others, we

“accomplish by the construction and arrange-

ment of parts as hereinafter described and
pointed out in the annexed claims.

Referring to the accompanying drawings | ;
| rotating the ash pan by the toothed -annular

' plate 14, we preilé

| cating bar 21 with a second bell crank 172,

| Fig. 2, a duplicate of the bell crank 17, and

 carrying a duplicate pawl, not shown, which

- engages the toothed plate 14 at a point dia-

- metrically opposite the point of engagement

' of the pawl 15, so ‘that an equal pushing

- force will be applied simultaneously to dia- -

- metrically opposite sides of the plate 14.

1 denotes a casing, preferably cylindrical
in shape and supported in a stationary posi-
tion upon columns 2, 2. The casing 1 con-
sists of an outer metal shell 3, the upper

.portion of which is brick lined at 4 and in-
‘closes a gas producing chamber 5.

The
Jower portion of the casing and the brick
lining may be omitted, thereby bringing the
metal shell 8 in divect contact with the con-
tents of the casing. In order to reduce the

temperature of the lower portion of the

metal casing which is exposed to the direct

action of heat, we surround portion of the
exposed casing by a body of water 5* con-
taiped in an annular trough or water cham-
ber 6. The cooling of the casing by the body
of water 5 not only protects it from the in-
jurious effects of excessive- heating, but it

also prevents the accumulation of clinkers
upon the inside of the casing and facilitates .
60

the downward movement of ashes into an
ash pan 7. The brick lining 4 of the upper
portion of the casing is supported upon an
mternal shoulder 8 and is preferably gradu-
ally contracted in diameter at 9 in order.to
afford a partial support for the upper por-
tion of the fuel 10. "Spaced below the lower
end 11 of the casing is the rotating ash pan
or support .7 of greater diameter than the
lower end 11 of the casing and provided with
flaring sides 8 which extend upwardly above
the lower end 11 of the casing.- The ash pan
7 1s supported upon conical rolls 12 jour-
naled in bearings 13 and is provided with an
internal toothed plate 14 which is engaged
by a pawl 15, pivoted at 16 upon a swinging
bell crank 17, which is pivoted upon a stud
18 supported in the fixed framework 19.
The swinging bell crank 17 is pivotally con-
nected at 20 with a sliding bar 21 to which
a reciprocating movement in ways 22 is im-

| parted by means of an eccentrie, not shown,

or other suitable source of power. The
pawl 13 is held in engagement with the teeth

' of the toothed plate or ratchet 14 by means

of a spring 28, but may be disengaged from

| the ratchet by means of a cable 24 which is.
i extended beyond the ratchet into a con- °
' venient position to be pulled by the attend-

ant. :
In order to equalize the strain exerted in

rably connect the recipro-

Attached to and rotating with the ash

_pan is a pipe 25 for admitting a charge of
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nection 20
upper end
or hood 28 sur
the lower port

a ij Dl” jlp(, 7.

1 astached o dome

tod cot mmmuuy within

of the easing and provided

with hollow cutwardly ext mnr‘ arms 29,

pmfe rably cast integrally swith the hood JSI
cach of said arms consis an of a L ”hfn

t]"()no'l‘ open at the top and closed by a
cover 50 attached to h({d]“ﬂc % 9 by means of
bolts 31. The cover 30 is prov m"d .11 N 016
060‘0 of ench arm with a flange 32 w vhich

e 29 and the op-

&1
(331!

overiaps the side of the a
posite edge is curved and overhangs
other side of tl B arm W hmh ig shortened to
provide a slit or opening 33 fox the escape
of air and steam. The mm'hmmmg edge 34
O'E the co ver is downwardly curved to pre-
vent the admission of coal or q:bes to the
interior of the arm 29. The hood 28 has an
opening 35 at the top provided with a eover
36 which is unponed in a s

stightly raised
position to form an annular slit 87 Liu ough

“which aiv and steam may escape,

Agtached to the lower cud 11 of the casing
is a brackel 38 to which is qtm(:hed a plate
39 forming a fixed support for the outer e nd
of a bay /_LO, theunner end of which partially

incloses the pipe 25 between the hottom of
the ash pan or support 7 and the exterior
flange 41 on the pjpe 95, which forms

7011111(11 bearing for the inuner end of the bar
20 and around which the bar is iree to turn
when the outer end of the bar iz released.
The lower end 11 of the casing is clamped
between the bracket 38 and ihio 3% by
means of a chmmn(r serew 42 held in the
bracket 38 and i)eu‘mﬂ agaiust the casing

in order to dra V the phxte 39 fi firmly agaiw st
the inner side of the casing. The screw 42
is provided with a lever handle 43 which en-
ables the screw to be readily tightened ov
loosened in order Lo attach or release the
outer end of the bar 40. "The bar 40 is pref-
erably held in a substa ntmllv tangential po-
sition with reference to the pipe 25, and at
an acute anele with a radial line at the
outer end of the bar, so thal the ashes resting
upon the bhottom of the ash pan, when the
lIatter is rotated in the dircction of the ar-
row 44, Tig. 2, will be crowded outward by
their contact with the side of the bar 40 and
moved into the annular space between the
vertieal wall of the gas p}odn(‘ er easing and
the tapering outer wall 8 of the ash pan.
Contignous to the outer wall of the ash pan
and substantially parallel therewith is
blade 45 attached to o block 46 capable of
sliding in ways 47 and adjnsted by an ad-
nsting serew 48 swiveled in the block 46 and
engaging a fized nut 50. & crank handle
507 is p] ovided to rotate the 1(1]1 sting screw
48 and cnable the blade 45 to T)G raise d or
lowered in a line parailel with the fapering

e

&t

a

Tower-

side 8¢ of the ash pait

ing the blade 45 the del over
the edge of the ash pan: ‘ed or
diminished at will, enabling “fh@. zone of
greatest heat to be maintained in a hori-
zontal 11‘110 substa umm,f coincident with
the contracted lower end 9 of the brick lin-
ing 4. ’
The solid products of combustion, ash,

clinkers, ete., falling below the zone of great-
est heat will be bhppoued upon the bottom
of the ashy pan and will inclose the arms 29
S0 as to be “otateu by the rotation of the
arms and ash pan. The incandescent and
yartially m("m(lesc ent mass of fue! 10 lving
above the zone of greatest hOM, will be par-
tially held from rotation by the contact of
its edges with the brick lihing 4, and by the
support rendered by the contracted lining .
The compelled rotation. of the lower part of
the mass of fuel by the movement of the
ash pan 7 7 and arms 29, and restraint upon
rotation of the upper pa v of the mass tends
to produce a phnﬂ of cleavage which pre-
venis the caking of the coal: I the restraint
afforded by the lining wall of the gas pro-
ducer chamber is not sufficient with certain
varieties of coal which have a great tend-
ency to coalesce under the action of extreme
heat, one or more water cooled pipes 51 may
be extended through the mass of fuel and
supported by the casing of the gas producer.
The water cooled pme 01 is supported neaz
its ends by plates (>2, 52, which ave detach-
ably ﬂttachec to a 11‘11"10@01 ('odzu' 53 inserted
in the wall of the casing. The plates 52, 52,
are duplicates, one bemn shown in detaclx ‘(i
Der %pectne VILW in Fig. 5, and they are pro-
Vlded with openings .)4 one above the other,
> allow Jle vertical posﬂmn of the water
cooled pipe to be varied according as the
character of the cm], or the hmhf of the
mass of coal may determine. The openings
54 which are nob oocamcrl oy the pipe 51 are
mos@d by plugs 535,

The arms 29 are preferably slightly enrved
their extremities in the direction of their
movement as shown ab 29‘ so as to better
engage the contents of the producer and
oompd their rotation. 1* ach of the arms
29 forms a snbsmnuaﬂv (‘105@(‘1 troungh which
15 filled with a charge of air and steam sup-
plied through the pipe 25 and hood 28, and
er his dmchfm“wa into the gas produomw

chamber ﬂn’ough the slit 33 in a {hin sheet
which becomes distributed throughout the
entire cross section of the gas nrodutmo
(’mmr)@f

Tn the 00@1’%10n of our improved gas-pro-
ducer, coal is fed in the usnal manner at the
top of the casing, a blast of air and steam
is supplied through the vertical pipe 25 and
ﬂmi‘ttod through the slit or opening 37
and the openings 88 in the radial arms 29
into the gas producing chamber o support
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combustion. As the combustion proceeds
the solid products descend into the ash pan
7, where they are crowded outwardly be-
neath the lower edge- of the casing and
against the flaring Wall of theash pan. . The
downward movement of the ashes and solid

' moducts of combustion, relatively to the

10

151

feeding of coal at the top determimes the
hewht of fuel in the chamber and the ver-
tical position of the zone of maximurm heat.
This zcne is preferably maintained approxi-
mately in the horizontal plane of the lower
end of the upper section of the casing or
at the lower end of the brick lining. Dui-
ing the combustion of fucl the contents of
the casing below the zone of maximum heat

- are caused to rotate by the movement of the
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- wall of the lower section of the casing.

arms 29 and the ash pan 7, while the upper-

.

most portion of the fue]l inclosed within the.

brick lining is inipeded by its frictional con-
tact with the interior brick wall of the cas-
ing, aided, when found necessary, by a con-
traction of its diameter-and also by the in-
sertion of a water cooled pipe.51.

The rotation of the lower portion of the»
contents of the chamber and also their down-

ward movement into the ash pan is facili-
tated by the vertical metallic water cocled
The
removal of ashes from the pan 7 is con-
trolled by the vertical adjustment of the ash
removing blade 45. Lowering the blade 45

into the ash pan will cause the ashes to be-

removed faster and a consequent lowering
of the zone of maximum heat. The removal

.of ashes is further controlled by attaching

or releasing the free end of the t‘xnvrentlal
bar 40. When the bar 40 is released by loos-
ening the clamping screw 42, the bar will be
free fo travel with the ashes asthe latter are
carried around by the ash pan, but when the
clamping screw is tightened, the bar 40 is
held stationary and acts to crowd the ashes
lying on the hottom of the ash pan outward.

We are aware that means for agitating
the fuel in the heating chamber of a gas
producer has been heretofore proposed for
the purpose
tion of clinkers, and we do not claim such
means. ‘The agitation of incandescent fuel
tends to reduce its heat just as stirring ig-
nited - coal deadens the fire. We prevent
the formation of clinkers by means of arms
lying in subst'mtmlly the same horizontal
pl-me and presentine veértical walls to the
fuel by which the mass of fuel in the plane
of the arms is pushed bodily around the fuel
chamber. The-fuel above the plane of the
arms is restrained from rotative movement

causing a cleavage between two horizontal

strata of fuel. This process prevents the

viclent agitation of the fuel which would

tend to deaden the dre. In order to coun-
teract any reduction of heat which might
otherwise - occur, jets of air are qdmltted

of breaking up the atcumula-

said horizontally rotating
to a cleaving or sheurmv actlon to:prevent

_n

through openings. in~“the arms and upon
their rear sides, thereby increasing the com-
bustion in this plane

We claim,

1. In a gas producer a shell or.casing in-
closing a tuel ch‘mlber, rotatable arms ex-
tending from the center of the fuel chamber
in a horizontal plane above the bottom of
the fuel chamber, means for rotating said
arms in a horizontal pline, wll(,( meansextend-
ing into the fuel chamber in a horizo-ital
plane for restraining the rotation-of the
fuel and spaced above said horizontal ¢ arms,
whereby a horizontal stratum of -fuel in-
closed between said restraining means and
arms is subjected

caking.

2. In a gas producer; a shell or casing in-
closmg a fuel chamber, an ash support

spaced below said casing, a series of hollow .

retatable arms extending from the center of
said fuel chamber in a horizontal plane and
spaced from the bottom of said ash support,
means for rotating said arms about an axis
corresponding with the .axis of the fuel
chamber, and means for supplying air to the

~fuel through said hollow arms.
8. In a gas producer, a casing inclosing -

a fuel chamber, an ash support spaced below
said casing, a rotatable pipe extending up-
wardly from said ash support into said fuel
chamber and concentric therewith, a series of
hollow arms supported by said plpe in a hori-
zontal plane within said fuel chamber and
presenting a vertical wall to the mass of
tuel, and means for rotating said pipe.

4. Ina gas producer, acasing provided at its
lower portion with vertical metal walls open
at the bottom, an ash support spaced below
the lower end of said casing, horizontal arms
contained within the lower portion of said
casing, means for rotating said arms about
a vertical axis, and means For restr aining ro-
tation of fuel lying above said arms. .

5. In a gas producer, a fuel chamber, a
pipe extending upwardly into said ch‘lmber
hollow arms carried by said pipe and com-
municating therewith, said arms having at
their upper edges openings for the admission
of air into said chamber, means for rotating

‘sald pipe, and means for supplying air to

said pipe.
6. In a gas producer, a stwtmn:uy fuel
chamber, a-series of rotatable hollow arins

.supported in a horizontal plane within said

chamber and having openings along their
upper edges for the admission of air to said
chamber, means for rotating said arms, and
means-for supplying air to “said arms.

7. In a gas producer, a stationary fuel
chamber, arms supported in a horizontal
plane in said chamber, means for rotating

‘said arms,;said arms hfwmg their free ends

hooked in the direction of their rotative
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movement, and means for restraining rota-
tion of Tuel lying above said arms.

8. In a gus ploduce a fuel chamber, an
ash support spaced below said chamnber, a
series of arms supported in the same borl-
zontul plane within said chamber and pre-
senting vertical sides to the fnel, means for
mq\uum a volury motion to sald arms
about o vertical axis, and means for restrain-
ing the rotative movement of the fuel above
sald arms,

9. In a gas producer, a fuel chamber, a
series of arvms supported in the samme hori-
zontul plane within said chamber, means for
rotaling said ayms about a vertical axis, sald
ars presenting an advancing vertical wall

to the fuel, and means for admitiing air to
sald chamber in a houmntal plane corre-

sponding with the plane of suid arms

10. In a gas producer, a fuel ch: unocr. a
series of arms contained in said chamber in
a-horizontal plane, means for rotating said
arms about a vertical a\'is, said arms pre-
senting a vertical wall to the fuel, and measns
for 5upphm<> air to sald chamber in the
herizontal pldne of the arms and upon the
rear sldw thereof.

11. A gag producer having a stationary
casing ine losmg & gus pr nducmo cli nnbu. a

rotating ash suppou spaced helow said ca
ing, a pipe attached to said ash support aml
extending upwardly into said chamber, said
pipe ha\mo an opening at its top for the
admission of air to said ch amber, hollow
aring extending radially outward from the
top of said pipe and inclosed entively within
sald chamber, said arms also having open-
ings from thewr upper sides for the escape of
air, means for supplying air to said pipe,
and means for rotating said ash support.

12, In a gas producmﬁ, a rotating ash sup-
port, an annular plate attached to the bot-
tom of said ash support with internal feeth,

palr of actuating pawls engaging said
toothed plate on dmmdmcﬂly oppo%xte
sides, and means for simultancously moving
said pawls to rotate said toothed plate

18. In a gas producer, o fuel chamber, a
vetatable ash support spaced below said
chamber, means Tor rotating the ash sup-
port, a ju}m SUPpo by said ash support
and extending UP\»(U.(I y infe said chamber,
a bar on the bottom of the ash sup-
port hmm(‘ s inner end journaled on s said
pipe, and means for holding the outer end
of said bar st‘mr”vu), “’hud)y the ashes
ray be ejected at a single point at one side
of the producer.

14, Ina gas producer, a stationary casing
inclosing o fuel chamber, a votatable ash
support \p@@l below said chamber, means
for rotating the ash support, a bar above the
bottom of said ash sup poLL at an (;bhqm
angle te the radius of the support, and
means Tor detachably attaching the mitor
end of said bar to \ml casing, whueny the
d\'th may be ejected ab a sumlg point at one
sice of the pwdu(u

15. A gas producer having a stationary
casing, mme means for ]mpalfﬂ‘o a posi-
tive lrmuy 1]1()\’(,’1)"11& to LUL contents of the

o8
ie
’

resting

lower ]smtmn of said casing, a stationary

water cooled pipe extending through the
sontents of sald casing above said rot ating
means, sald pipe deg uumbly attached to the

walls of said casing, snd meauns in gaid cas-
ing for aitaching saild pipe thereto in diller-
ent vertical positions.

Dated this twenty-first day- of Augnst
1909.
EBENIZE w AW, JEFFERIES
GIORG E‘ ISy,

3 71tmsse%'
Pexunore CoMBERBACET,
Nerniae YWiranex.
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