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UNITED STATES PATENT OFFICE,

“LVANIA. ASSIGNGR TO THE SMOKELESS HEAT
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'Speciﬁcatiﬂn of Letters Patent.

Patented Sel1t.':14, 1909.

Application filed December 30, 1908, Serial No. 469,931.

To oll whon it may concern:

bo it known that J.o Joseen DarniNG. a
citizen of the United S{ates, Tust
corn. in the county of DBrtler aned ~tate of
Peansvivinin, have invented  cerindn new
and tsefnl Tnmproveipents in Gas-Geverators,
« ~pectfication.

My imvention i In b nutibre ol an iin-
roved gas weaerator of that tvpe which
praduces a

vier similn hvdroearbons, by admnxture

witly air 10 heated retorts. sald gas heing de-
. series of horizontal channels which open nto

stoned for heeting and habting ceneraliv,

.\l\ ill'-.l*lillilll -f'lli.ll"ﬂihi.“_ iil Ililf 1111'\.'{‘1 (‘OH)it-

aned 1 the combitnation of the same with the

nelosine casing. e fred devices. and the

aecessories of the generator, as wiltl be heve-

nafter more fully deseribed with refercuce

to the drawing m wiieh.

Cihignre os a tront clevation of the gen-
erator winl a part of the front casing bhroken
awayv., g 2015 vertieal section on hine
g2 of Fie. 1. g 3.0 an enlarvoed ver-
Geal soetion taken through the injection de-
viees for supplying. oil and air Lo the re-

torts. iz, 4. 35 a perspeetive view of otie

()

"
"yt

40

56

of the retoris. Fig. o 1= 2 vertieal longitu-
Jdinal section ihrongh the sue. Fig 6015 2
LI usverse =eetion through the refort taken
on line G- 6 of Fie 5. and looking in the di-
portion of the arrow on sawd hine. a

. <igilar seetion on line 7--7 of Fig. 5. looik-
ine m the direction of the arvow on that hice
il Ko S0 0= cross sectioh of a modified
f“r“i *Uf llil’ retolt. :

In the drawine, Figo 20 RR Fepresents
(wo series of retorts, oie series heing placed
ahove the other and the retorts of the upper
series heing placed above the spaces et ween
the retorts of the ceries helow, as <-cn In
FFio. 1. The retorisare placed within a fur-
haee ca=ine with teir ends built within the

ding at ( 'hi-

S TTORTE B

“upright rectangalar ends, of which the frout

Cend R is both wider and deeper

1

4

it~ {rom crude ]Jt‘li‘uh:tlllt,- Or .

than the
reat el R2 The heads of both ends have 2
central zone ¢ of ncreased thickness to pro-
vide for serew threaded holes which when
the retort is in service are closed by serew
plitgs p which have squure w rench hewds to
cnable them to be turned in or oui. The re-
torts are also cast integrally with batlle plates
¢ each of which alternateiy at one end joins

GO0

65

o1 to a head and at the other end stops short

of the other head, thus forming a vertical

ench other alternately at opposite ends. The

Cserve a <euble purpose.

e N L

-ajn M - =g = ow

<irieetion and arrangement of the retort=. . holes m the end lieadls are avranged, one op-

posite each end of each channel. These holes
In the first place
thev permit of the proper suppor of the
cores at both ends in order to render possible
the casting of the bafte plates and hieads 1n
one piece with the sides of the retort. . These
holes also serve an important function after
the retort is put in service, as they perintt,
by the removal of the serew plugs, of the 1n-
roduction of serapers for cleaning out the
deposits of carbon and other residunm which
acermulates from time to time In the retort.

© As seen in Fige 4, 6, and 7, the bedy of the

retort hetween the ends is flat at the top and

oradually narrows toward the bottom and
Pas o ronnded bottom, but, if desiregd, the

eross section may be round at both top and

hottom as seen in Fig. 8. The larger end IR
) -

has. at 2 little distance from the end, a verti-
a1 rib » on each side which is parallel to the

end and i< set back from the ond a distance

masonry walls of the fron! and back walls

of the casing as hereafter deseribed. Be-

Yow the retorts is the fire chamber within

whiclh is arranged the burner D. Iag. 2.

which mav be of any snitable construction,

but is preferably of the retort type which
volatilizes oil and makes its own gas.  This
burner is mounted wpon a stand S and has
heneath it a oas pipe b to supply the start-

“ing lieat to get the burner I3 into action.

The retorts R are constrneted as scen mn
Figs. 4 to 7. They are cast ra oo pieck with

approximately equal to the thickness of the
ma=onry wall in which the retort ends sre
corricd. At the sinaller end R of the retort
thore is a corresponding rib or tlange 7, but
this does not extend all the yay to the top
of the retort. but tapers to nothing near the
top coincidently with the recesses F Y which

coddnces the thickness of ihis end of the retort.

The larger end R’ of the retort descends at ¢
below the level of the middle of the retort, as
seen in Figs. 5 and 6, while the smaller end
P2 terminates at the bottom coincidently
with the bottom of the middle of the retort.
The construction of. the retort as thus de-
seribed, has reference to the setting of the
retorts and the removal of any

without disturbing the others. Thus the re-
- torts are set with their ends in the front and
- back walls and with their ribs » abutting

one of them’
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against each other. The space belween the

large ends of theiretorts formed by the abuat-

ting ribs » 7 is filled with mortar at »w ifig.
1., the ribs holding the mortar against fall-

ing into the furnace thus forming a tigitly
luted joimt. In like manner, the ribs or
flanges 7, f, at the small end are abutted to-
gethe » anrd the spuce between these ends out-
side of the Hlanges 7 15 also fifled with mortar,
the flanges serving to prevent tine mortar
from passing into the furnace. it wil be
seen, however, that as the end R* is both nar-
rower and shallower than the end R, the re-

tort can, by simply louvsening the mortar at

front and back, be easily stipped ouat, the

end R* foremost, for any repatrs or cleaming
in setung the retorts.
in the masonry walls the upper uer of the

that may be required.

retortsioceupy a reversed relation to those
in the lower tler, as seen 1n Igs. 1 and 23
thus in Fig. 1. the large eads KR* of the re-
torts in the upper tier and the small ends 1
the lower, tier appear at the sume end of the
masonry walls. | .
At the front side of the furnace are ar-
ranged the oil pipe 1 and the ar pipe Z.
These descend vertically at one side of the
furnace and through horizontal brahiches 14

and 2¢ supply the feed devices 3, of the

burner, which may be of any destred type.
At a point higher up and opposite the fower
encds of the lower uer of retorts are two

\ i :
uther, brancly pipes 1" and 2" which supply

! . : .
thi feed devices for the retorts, the oil pass-
ing through the pipe 1¥ and the air through
2b [tach retort bas un independent feed
device, the construction and arrangement of

which is shown in detail In Fig. 3. 1ts rela-

tionn to the retort being shown i IFygs., 2

and o. )

niade with an external serew thread £ which
iz screwed 1nto a bushing in the head R# of
the retort and terminates within the re-
tort in a tapered nozzle. The outer end of
the feed tube V., Fig. 3, 1s screwed mto a
T-coupling »#, into the horizontal nipple of
which is serewed the air nozzle o' tuking air
from the coupling Y which 1s placad by the
length of the air pipe 2% one opposite cach
retort, and which pipe extends puast and sup-
plies all the retorts of bat series. The
valve 4 has its seatl between the coupling Y

Cand thie nozzle 40 so that any retort can be

(it ol from the ate pipe withoul mterfer-
1ny with the passage ol HIIl ll?l.‘il that retort
to others 1o thie sertes.  In the upper mipple

of the T-coupling 4% 1s serewed an upright

Ctubiinr frame  of special form which re-

6 ()

ceives o1l from the oil pipe 1 through valve
2t the seat b ol which is at the Lotton of
the coupling X placed in the Jength of ol

pipe 1% aie opposite each retort, so that the.

cutting off of ol from any retort does not

interfore witic the free passage of oil past
Y . . AR

(hat ciart 1 others in the series, The

The feed tube V, Figs. 3 and o, 1s

descending to pass down in a centralized
stream.  'To make the passage of the oil visi-
Lle for adjustment purposes, I provide 1n
the tubular frame o a special form of sight
feed constructed as follows.  On opposite

sides of the tubular frame ¢ are formed cir-

cular flanged openings screw threaded in-
terionly and having circular glass plates ¢ ¢

clamped i the same by means of externally

<crew threaded rings s 5 which are provided

with nicks or notches to recetve a tool by
~which they muay be turned.
these rings the glass plates are chuauped 1

By 1eans of

place on opposite sides of the tubular frame

o so as to form windows through which the

il ey, ey

i Lortzental

passage of o1l i a stream from the tapered
bushing 2% may be observed, thus enabling
the operator to regulate the feed of oil and

determine whether any one of the retorts 1s

coupling X 1s screwed on to the top of tu- -
Dular frame ¢ and within the latter 1s a
Atapered bushing ® which causes the ol m

75

80

85

acting properly, or whether it is clogged.

1 As the ol and air are fed 1mnto the ~smaller

ends of the dower series of retorts, 1t be-

comes gasified as 1t pas<es through the pro-
longed  channelway  formed by the bafile
plates ¢ and as it issues from the top of each

[ower retort it passes through a by-pass pipe

1 which eonnects the upper screw threaded
“opening of each lower retort with the lower

serew  threaded opening of ecach upper re-

ort, the retorts being thus coupled in pairs
vertically to secure a perfect gusification of
the oil.  This by-pass 1s imade with a unton

joint where 1t connects with the retorts, so
thiat 1t mayv be quickly uncoupled to perniit

any one retort to be taken out without dis-

turbing the others. s the newly formgd

gas issies from the upper tier of retorts it

pa-ses by pipes M* into a large manifold
pipe M which runs along the full length ol

e upper tier of retorts and from wineh an

up-take pipe U with valve o leads to a large
Lirm:l{ pipe T that may connect

with any numbeir of generators and then ex-
tend 1o the gas holder or paint of utilization,
In the manifold pipe M oppastte cacl out-

Figs. I anud 2, which pernnts a long seraper
tool (o he pas-ed ~traighi through the mamn-

90

105

110

let pipe ME oo removabile serew plus w?

1156

fold pipe and throngh the pipe M* and o,

the upper chanuelway of the vetort’to elean
out of the same any deposits of ecarbon, For
the same purpose the manifold pipe has in
its clased end a removable serew plug w?
[Fig. 1. arranged at the bhottom of the TTHIE

120

fold and in alinement with the outlet pipe

', thus permitting the manifold to be.

-

cleaned of ifs deposits.  The pipe m' leading
from the manifold is provided with a valve

angl may be employed for taking offf gas to

any desired point. -
The (lames and hot gases {rom the burner
I3 cirenlate around and between the retorts,
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Wnuh by the a]unnrr of their abutting ribs I mension, and have parallel sides which fil

and 7, and the shape of thew middle NOL-

‘5 heating the s~aume. ‘The
hlihﬂ(hl puss oit at three points o e, from a

*

central ;—pmnhv fmv [, andd two side smoke

flues = F20 Fron 10 whi 1(:1 conneet with the
furnnee at the {{.Iittl and twosile=and whicels
10 smoke Hm--. are provided with dampers ¢ o

bv which the draft theough any part of the |
furnace wivd T35Y ;,u._lmu of the retorts Imav |

be regalated to ~unt the conditions of the gasr-
fication, | |
15  The two series of retorts have their ends
vigible througi the end walls of masoury,
the creviees hetween the retorts being closed
Ly lutings of mortar.  This gives grear fa-
-(lhn hn tiie retaovatl of the u'im {s vl
o0 zmlh. andd constitutes one of the pracoeadly
valuable features of my Invention, As how-
evelr, HIHP iHu Vv be some ltdlnllf{‘ f}i‘ —il lhl"&l
the heads of the retort. or through “the nu-
nwerols p 111"*- Il i]tt* ends of the
o5 vide at ecach end of the furnace a housing
or breeching 1) of heavy sheet metal which
extends around and in front of both tiers
of retorts, andd these housings T conneet by
- off-take pipes D D' owith t]u_, smoke tue. 30
30 that no offensive gases mayv find thein way
~out to foul the dlhli-.‘-»pht‘lt‘ for the operatives.
These housings are made 1 vections which
join on horizontal lines on the level of the
mnlet and outlet pipes V. and M=, so that the
35 housing may be conveniently reinoved when
it is necessary to clean out or remove any
‘one of the retorts.
The roof of the furnace is formed of fire
bricks I carried on inverted T-beamis. as seen
40 in Fig. 1, with a covering plate and eross
rods J connecting the two face plates \ A
of the furnace. These face plates or furnace
fronts are cast with marginal flanges A to
which the housing Plaw-, are attae hul
45  The lu o tiers of retorts are sustained at
their ends uponn cross bars of channel 1ron
N X'. .The cross bars N whieh sustain the
Iarge ends of the retorts are of less height
t]mn the bars N which sustain the small ends.
[t will alsy
be seen that by having the large ends of the
upper tier of retorts reversed to that of the
larger ends of the lower Lier, the same pat-
tern of retorts cerves for both Giers, only re-
55 quiring that the retorts of the two tiers he
taken out from opposite ends,

In the sides of the furnace on a level with
~the bottoms of the retorts arve peep holes
H H, provided with rotary damper doors

60 for observing the color aud temperature of
the retorts.

In defining my invention more clearly. I
would state that the ends of the retorts are
rectangular and upright or with a greater

~tiie. I ])Iu-_

close up to the stdes of the ends of the ad-

tlmla. Jﬂf;n tlie currents to pass up l‘tt“(‘t'll § J:lft'llf IL‘L{!HH with a “‘llill‘r}lt \E’Itlt'ﬂ ]nml

the same, thus wuniformly. and thoroughly ¢ which is filled with mortar without the cut-

p!'{liltlﬂt* of coni- .

ting and fitting of bricks between, and the
removal of which mortar joint peimits the
cotvenlent It'lii(ﬂ'll of : iy retort without
teal mu' out brick work or dis t!ilhlii"‘ the ad-
jacent retorts. It will also be seen “that the
plias which elo-e the holes in the heads of
the retorts are  snuple imperforate screw
lues with square ends and ave wholly dis-

Ceconneeted from t‘Ilf]l other <o that any one

e BB Ty e - P A b St e e o T
’ N

ik s el il 4

65 vertical dimen<ion, than the horizontal di- |

iy be removed to clean out an obstructed
chanuelway without disturbing or opening
the ‘Jtl!f‘l"‘
1 elanu, |
1A gas generator comprising w:tw-ll
furnace w .i]l*:a. retorts arranged in the same
and having an upright rectangular cross sec-

tion at Imtlr ends, the two sides of said ends

heing parallel and adapted to fit up to the

sides of the ends of the adjacent retorts,
with straignt ~v1t:un joints and both ends
Leimng embedded in the furnace “d]l‘w andl

'.E:\tendmg throush the same.

2. .\ gas generator comprising vertical
furnace U.“l“*- retorts arranged in the same,
and having an uprieht l‘ectanfrul..u CTOSS
section at hoth ends, the two sides of said
ends being parallel and adapted to fit up
to the sides of the ends of adjacent retorts
with a_straight vertical Joint one rectangn-
lar end hemfr made wider and deeper than
the other end and both ends hemmg embecdced
it the furnace walls and Mtvm‘mfr through
the same. | |

3. A gas generator comprisiig vertical
furnace W'l”*-;. retorts arranged 1 “the s saine,
and having an upright I‘(‘(t:lll“‘ll];ll‘ (I OS5
section at hoth ends, the two sides of said
ends being parallel and adapted to fit up to
the sides of the ends of the adjacent retorts
with a strarght vertical joint ..lfhpt(ﬂ to be
filled with mortar.

+. A gas generator coumprising vertical

furnace walls and retorts of upright cross
section with rectangular ends. having ver-
tical ribs set back a distance frowm the ends
and adapted to it against each other to

space the retorts away from each other and

form mortar joints outside the ribs.

5. A gas generator comprising  vertieal
furnace w '1115 retorts arranged i the same.
and having an upright l(,‘('tdnffll] LI CTOSS See-
tion at both ends. one rec [:ll'lﬂ'l.Il:lI‘ end beingr
made wider and deeper than the other end.
and both ends being embedded in the fur-
nace walls and extending through the same,
sald retorts being wmnged n two series one
above the other and by-pass pipes connectlnﬂ‘
the retorts vertically in couples.

6. A gas generator comprising vertical
furnace wﬂ]«-, retorts arranged in the same,

and having an upright rectﬂngu]dr Cross

w
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a

cection nt both ends, one rectangular end he-
ing made wider and deeper than the other
endd and both ends being embedded 1n. the
furnace walls and extending through the
same, said retorts being arranged in tiers,
the upper oues of which are connected o

thie lower ones 1n couples and the retorts hav-

ing their larger ends reversely placed in the
alternating tier. | | o
7. A gas generator compriSig vertical

furnace walls, and a smoke pipe, retorts hav-

ing closed ends cinbedded in the walls and

29

29

30

30

40

rotorf and

protruding through the same, and fitting
close to each other at the ends with only :
mortar joint between, and 2 housing inelos-
ing the mortar joints at the ends of
retorts and provided with
connected to the smoke pipe to carry oll gas
leakage. - T
8. A gas generator comprising vertical
furnace walls, and 2 smolke pipe, retorts hav-
ing closed ends embedded in the walls and
protruding through the same, and fitting
lowe to each other at the ends with ouly ¢
mortar joint between, and provided with de-
tachable end plugs. and a housing inclosing
the mortar joints ut'the ends of all ot the re-
torts and provided with an off-take pipe
connected to the smoke pipe to carry off the
aas leakage. o
9. A gas generafor comprising a SCLies of
upright retorts, a <ingle manifold pipe ex-
tendding  horizontally across ,
of cach retort and connected to each by a
anenlarly  mranged

richt.

side of the manifold pipe, one i alinement
with ench pipe conpeeting the manifold wiih

(he retorts=. | o
1)\ zas generator comiprIsind @ <eries of
Uiz fold pipe ex-

Lebort=, g single meant

Leneding orizontady aeress ihe outiet of exel:

{'_!HH"H‘{'U‘{l Loy i':u'h 1'e' 1 O1°L 1:}'-:1- (-.:L:_lilr
urtnienting pipe.and o Jotaehable plug ar-
paiecod T theemd of the it fold on a fevel
witl the hottom side of < manifold pipe.
(1. Tu o ens generator. the combination
with the refort and its induction nozzie ot
.+ horizontal aie pipes o horizontal ol sup-
|}}_\' llilll}' _
cerort arraneged at (he junetion of the ol
pipe, the air pipe and the induetion nozzle.
12, In a1 gas generator, {he combination

with the retord, i 8

an off-take pipe .

the outlet end.

and a sight feed for the otl for.each

aduction nozzle, and the

“air and oil sapply pipes; of

i sight feed for

the oil consisting of an aw nozzle with air

r- e S —mmaa > m =n N = E M

- —

i w———

P . L ET LI L
L] —

all the .
clamped within the flanve
14, A retort for a gas generator having

L ]

-4 B T = VY

oi1l valve

valve opening into the induction nozzle, an
arranged above the alr nozzle and
an intermediate tubular frame having a
olazed window in the «1de.
13. In a gas generator,
with the retort, its induction nozzle and the
aiv and oil <upply pipes; of a sight feed tor
the oil consisting of an air nozzle with alr
valve opening into the induction nozzle, an
oil valve arranged above the air nozzle and
an intermediate tubular frame having. a
olazed window In 1ts side consisting of a cir-
ciilar serew threaded flange,
threaded ring and a t:ir{r[lilz}r olass panel
yy the said ring.

upright rectangular ends and interior bafile
plates arranged one above the other, one end
of the retort being wider and deeper than
the other. | |

15. A relort for a gas generator having
upright rectangular ends and interior baffle
plates arranged one above the other, one enel
of the retort being made wider and deeper
than the other, and both ends having ribs at

ihe combination

a circular serew:

65

60
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70

79

80

the sides set back from the heads 1n pamllel

position thereto. +_ | o
16. A retort for a gas generator, having

upright rectangular ends and its middle por-
tion iapering to a smaller width at its lower
edee than the width of the rectangular ends.

17. A reiort for a gas

a1l made 1in one

piece with the head portions and said head

- poritons heiny formiedd with openings in the

came ot each end of each channelway and
dotachable clo=tres for il openings, each

Celosure being imperforate and formed with a

EENSATHIAY cnied aned Whn”}"{]Etﬂ(‘hi‘d

-—

- - -.

e ted
i ndual eleaiing of any ehannelway with-
out distarbine the clo<nires of the other chau-:

and discon-
troe all of the others to permit the

nelwavs

89

;: cenerator, consisting
conpmunicating . of an upright casing, with rectangular ends,

]}ilﬂ":. .:Im] detchable 11]11;_';',-; :.ll‘l':li!;_t'ed in the ! and a vert el series of a]te'rmltill;_{ bafﬂe_

- plates forming channelways

90
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100

{1 testimony whereol T aflix hy <ignature

in presence of {wo witnesses. .
JOSIKPH DARIING
Witnesses:

W, Byax. Jr.
(‘. M. Fornrgsr.
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