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SAMUEL BERTRAM SHELDON. OF

PROCESRS oF

933,351,
Application filed Detober 23
To all whom it TMaY CONCern:

D

it known that T, Sivivern Borrey s
SLELDON, u citizen of the Tnited States. and
1 resident (ﬁf Buftado, in the county of Krie
and =iate of New York, have invented cer

tan neu and usefnd Imp} ovenients in ?)mw
Coking Conl:

L B

CHes Of

CC‘KZ_[NG

specification of Letters Patant.

. 1907.
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s then advanced w]‘numl
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*atented Sar.
Serial T‘Jo 38R 744,

Said plunger, after the completion of
advance movement thercof, 15 with-
drawr, and the space in front of it filled
resii charge of coal. The plunger
tly to compress the

- conl into a compact ma%q in contact with the

and { do nereby de-

cla tmt o {n]lm"iz oIS 4 iull clear. ani ;

deseription mue(,.}‘: reference l}mnﬂ
had to the ecompany ing deawings, and to
the characters of reference marke ect thercomn,
whicli form a part of this specification,
This invention relates to 1111!31‘0*&011’1911#- 5T
the art of distilling coal for the manufie-
tire of eoke and the produretion of gas and
more - espeeially  to Lnprovements “in
wethod of L“ﬁtdlllﬂ the coliing or distilla-
tion of coal and at the same time saving the
gases produced in the operation,
set. forth In Letters Patent No.
eranted to e Mav 28th, 1907,
The process set forth in my said prior
pateat No. 835,069 embraces gencrally the
steps of applying pressure to one end of s
nass of coal to CONPIess the coal a indd to ad-
vanee the imass hovizontally toward aml mto
L coling vetort or oven, applvi g heat to the

NP § L

2 :‘} o 5 i: ,,O (_} E) .

| O
s |

11} S ahmnw lt% movunuit t(m*nd the retort |

or oven and applving coking heat to the
portion of ‘(hfs nass “within Hhe retort or
averl. |
The apparatus  illustrated in my  said
pricr patent No. 835,069, for carrving out
the process therein %et forth, errhraces o
metal passuge which is connected with the
receiving  endd of  the coking oven and
throngh which the coal is advanced into
the coking oven’ or chambe 30
plied Lo the walls of said passage to cffect
preheating of the coal before the deliver v of
the same into sald coking retort or chamber.
AS an improvement upon the process sot
forth 1 my said prior patent, wmy pre=ent
_inverition contemplates the compression of
42 fresh charges of canl. the superhictal coking
oot the compressed cisrges and fhe qulhe
quent app lication of pressure to ::u vance the
ey ety -**f)hod ¢h 1Arees tiy ard and Into
Hw coling retort or oven,
20 In careving out my  mibroved process,
charges of coul, introduced into the recely
ing end of w motal pre-coking passage, con-
hected at its «discharge end with the receiv-
ing end of e coking retort or Oven, are
cotnpressed and advanced throtgh said pas-

40

o
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heat being ap-

movement of ihe

-, —

the .

Wwht 11 18

T T R N oy e

o tially
chamber aincdk oven is applied to the 'f'“oahhf |
antroduced charge, and if pressure suflicient

ing 11 er of coke o

'H;e mn’w
and sufficient rigidity withstand tLe

charge of superficially

preceding Llld“f'”{, and the side walls of the
pre-coking passage. \0 further forward
plunger then takes place
until the charvge so compressed has beer sub-

jected to cokir ng heat, transmitted through
the setal w ‘1115 of the passage, for a lenoth
of time suflicient to secure the fmmaimn
ﬂ'lf‘l"f_‘(}ll of an extenal or ﬁil]}ulﬁ(hll ayer
of coke strong encugh to prevent raptinre or
criumbling of the miss tnder the pressure re-
quirec to effect {Le advance movement of
the entive mass of part tly eoked coal and
coke contained in the pre-coxing  furnace
throngh said passage and into the cole I
aven.  Affer such superticial  coking hag
been effected the iﬂmwu 15 then given g
turther advance movement ta.foree the OV
coked eoal and the
1}1‘91‘*1(}:1*-1*? introduced clmw es 11 advance of
it forwardly through the said passage Into
the coking oven. The performance of the
process in this manner i found to be highly

advantageous for the reason that prossure
for Jdv*m(nw the entive mass of the par-
coked and coked coal in the pre-coking

to so advance the entire mass were applied
to a fresh charge of loose op ciitirely un-
coked coal, lateral or outward pressure
would be t*‘wued by the same on the walls
of the passage, in a manner to prevent any
mhauw movement of the mass under the
degree of pressure that ‘it would be ordi-
nalfh practicable fto apply. When, how-
ever, the fresh charee of eoal is, while held
i a compact STRERS Htip(‘l‘fhhl”} coked be-
fore pressure is fzpnhe,d for advancing it
threngh or along the passage, the surround-
on me mass serves to give
apacity to resist cvushing strain
pres-

sure required for advancing both the mass

T A e s e o

sage, by the action of a Hmipnwttmg piun-

i the pre ecoking passage and theé material
1 the coking oven or chamber. ,
As a still further nnpmvement upon- the
process set forth m my_suid prior patent, I
suulﬁci the chiarges of fiesh coal, before the
same ate fmb]f*cted to thé precoking opera
tion prever, to a preliminary heating by the

29, 19710,
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application of non-coking heat, or without | 4)

applying snch degree of heat as to soften
or fuse the particles of coal, or to canse ad-
herence thereof to each other. Ifor this pur-
pose, the fresh coal will usually be heated to
about 400° F., although mm scme cases, or
with some kinds of coal, a much higher de-
oree of heat may be applied without produc-
ing any coking effect; it being intended 1n
all instances that such preliminary heating

shall be effected by a non-coking lieat so that.
“the coal will remain in a condition to fiow

into, or to be readily delivered to, the pre-
coking passage in which the coal 1s con-

tained while being compressed and super-

ficially coked. ~The coal thus subjected to a
preliminary heating by the application ot

non-coking heat, wiil be heated to such ex-

50
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of four ovens, on line 2—2 of Ig. 1.

g the jacket of said
with the jacket of the supply b, taken on

charge end.  The drawings

tent that it may be quickly raised to the
higher temperature required for the super-
ficial coking thereof, with consequent sav-
ing ¢f time 1n the precoking operation.

Iy invention also includes as a still 1ur-

“ther improvement in the process set forth in

my said prior patent, the withdrawal dr-
rectly from the precoking passage of gases
generated in the partial or superficial coking
which results from the precoking opération.

 An apparatus devised by me for carrying

out my present invention is shown 1 the ac-
companying drawings, 1n which,—
Figure 1 1s a view in vertical longitudmal

“section, taken vertically through the coking

chamber and preeoking passage oi an ap-
paratus embodying my Invention. Fig. 2 1s
2 transverse section, taken through the sup-
ply bins and receiving chambers of a series
ifig. 3
is a transverse section taken through the
precoking passage and the passage connect-
precoking passage

line 3—3 of Fig. 1. Fig. 4 1s a like trans-
verse section taken through the precoking
passages and the passage leading from the
top of the same to the collecting main, taken

on line 4—4 of Fig. 1. Fig. 5 is a detail,

horizontal cross:section taken on line 5—3 of
Fig. 2. Tigs. 6 and 7 are sectional views of

the precoking passage showing the operation

of the plunger and the manner in which the

layer of coke is formed on the mass of coal

in the said passage. |

The coking oven illustrated in the accom-
panying drawings 1s provided with a serics
of longitudinal, parallel, coking chambers
arranged side by side, as common 1n the ¢on-

struction of “ Otto TToffmann” ovens. Ounly

one of said coking chambers is illustrated in

ihe drawings (Fig. 1) and is there indicated

by 1. Xach coking chamber 1s equipped

with conl feeding, compressing and precok-
ing devices at the receiving end thereof and

device at 1ts exit or dis-

with a delivery
(IFigs. 2, 3 and

253,3581

"

show in cross-section the coal feeding,

compressing and precoking devices asso-

ciated with four coking chambers arranged

«ide by side, as common 1 the construction

of * Otto Hoffmann ” and hike ovens.
The coking' chamber .1, as illustrated, 1s

- eontinuous and of uniform internal dimen-

sion from its receiving to its discharge end

and is Jike those illustrated in applicant’s
prior patent No. 847,614 ; each oven consist-
ing in effect of two sections arranged end to

end, each of which is provided

with heating .

means, separate from the heating means of -

the other section, so that the.tfemperature

maintained in the two sections may be 18-
dependently or separately controiled. Iach
section of the oven therefore corresponds
with a complete “Otto Hoflmann” oven;

the two sections together censtituting two

complete “ Otto Hoftmann” ovens, placed

end to end with their coking chambers

g0

joined to form in - effect ome continuous

coking chamber. | o

It is not deemed necessary tc illusirate in
the accompanying drawings the means ¥or
heating the two sections of the coking chain-

Der, as said heating means may be like those

illustrated in said prior patent, or may e

otherwise constructed as may be desired or
preferred. | -
" Now referring to the coal feeding, com-
pressing and precoking devices at the re--

ceiving end of the oven, these pares embrace
features of construction as foilows: ~

9 indicates a coal receiving chamber and. g

a precoking passage which forms & continy-
ation of the regeiving chamber and 18 con-

nected at its discharge end with the coking

chamber. The coal receiving chamber 2 an
the precoking passage 3 are made or metal

Of;

164’:

106

and form a continuous passage within which

the coal is compressed and superficially coked,

and through which it is advanced by the de-

The bottom -
wall of the precoking passage 1s O 8 Jevel %
with the bottom of the coking chiamber,
while its side walls are parallel. with each

vices hereinafter described.

other and located at & distance apart some-

what less than the distance betweed the side
walls of the coking chamber, so as to.leave

clearance spaces at the sides of the mass of

superficially coked coatl advanced from the

said precoking passage into the chamber.
The op wall of the precoking passage is lo-
cated somewhat below the level of the top

wvall of the coking chamber so as to give

120

clearance space at the top of said chamber. |
At the top of the receiving chamber 2 is lo--

cated an inlet or feed passage 5 and the .
B

several feed pascages associated with the
four adjacent precoking passages are: con-

weted by means
clined tubes 0, 6,

wality of sectiong or compart-

of radially arranged, in-
8 (Fig. 2) with the lower
end of a suipply bin which, as shown, con-
‘sists of & plural '

180
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rise to and are chharﬂ'ed from the stack 9
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e

n wents 1 ig 4
with es b
shown 1n the drawings.
tions or compartments.consists oi an up-

Hach of said sec-

right, rectangular tube open at 1its bottomn

md cwrmmmirzﬂtm@ with the upper ends .ci,
The tubes con- |

are %Epf1~_
rated from each other by spaces and the

the several pgssages 6, G, 6.
‘i‘l*'l; ”mg Sa1cf LGIllp’li"iiT‘iElH*—- 1,1,

several tubes arve qm*mnnded lw an inclosing
wall or jacket 8 Formimg around the said
several compartments, a space w hich is 1n
communication with the spaces between the
satd compartments,

1ts ipper end above the several compart-

' i~
ments 7, 7 and terminates 1n an exit fue of
stack 9 .tat the top of cach receiving cham-

The casing 8 extends at

ber 13 a horizontally shiding valve or gate

10 for closing the lower end of the feed pas-
sage 5. For.delivering coal to the upper
ends of the several bin compartinents 7, 7

oy

 a fteed hoy ’E)F"I 11 13 pi’*m*idﬂf‘. the same

having an inclined spout 12 which extends

clos 111&‘1‘“{11? from the lower end of said
teed hopper thrmwh the jacket or easing 8,
an¢g 1€ 1n omnmumcmmn at 1ts lower enﬂ

with the upper ends of the said bin compart- |
The side and bottom walls of said |
receiving chamber 2 of the sald precokmﬂ

passage are parallel with each other and in
said receiving chamber i1s located a horizon-
tallv r eczpmcatmw plunger 13 Whl(‘]’l fits and
slides in contact with the sides, top and bot-
tom-walls of said passage.

the phmn?r 13 may be of any desired for n
orT Cfmqtmctmn and are mot 111718 tmted N

the drawings.

The mewhmﬂ chamnber or passage 3

supplied an admixture of vapor or gas and
air and 1n which said admuixture is burned
{m‘ the purpose ot 31eat311g the metal walls

¢ the said passage. Sald combustion cham-
ber' is provided at its top with exit tubes or
pipes 16416 for the exit therefrom of prod-
tets of combustion. Tue] _gas may be sup-
t}hed tothe pottom of said f‘*h‘mﬁber' 14 by

eans of a fuel supply pipe 17.

The exit pipes 16, 16, assoct: 1ch1 with eaech

.pfemhm@ nassage, discharge into a hood 20.

The sevéral hoods'are extended upwardly to
-m(i connected with a common transverse

fine 21 which 15 connected hV a pipe 22 with

the m(’Let 6 which surrounds s the bin con
partments 7. . Sald pipe 22 dlqch roes mtf}

the 10“;*:@:: part of the space which surreunds

said comrpartments. Tlle heated nroducts of
combustion passing from the top of the com-
bustion chamber 15 after circulating avoundl
of the bin compartments finally

at the top of the casing 8. In the construc-
{ion des-"lbed it wiil be manifest that coal

.
surrounded by a Wall or Jacket 14, forming 4 |
combustion chamber or space 15, to which is

(o |

Power actuated |
means for giving reciprocatory motion to |

LN OEL. . Eaa— e . —m me - o

eoal

—_— rraoama s oL L E—

charge bamﬂ*

stroke of the plunger, a

- mr:mged vertically and parallel’ ; delivered to and contained within the ijm
other and of which three are :

compartments 7,
"U’”IHSIHTtt@d ‘thereto 4’1‘:}1’11 the heated 510 -

ucts of combustion passing from the top of

the combustion chamber.

in the 0?}{315111011 of the ﬂppfir‘&tlh (i
scribed the fresh mdl mtroduced 1nto the bin
compartments 7, 7, 7 1s subjected to a non-
coking heat by which the said coal is pre-
]Immarll}f heated to such a degree that the

particles of coal will nol become softened oy

acthere to each other. go that the coal wall

remain in condition to flow by gravity from

the
coamber 9.

sald bin compartments to the receiving
When the plunger 13 R

=

tracted the space in front of said plmw—w

left wacant by its backward movement,
filled by a charge of coal from the hin com-
1)‘111111&11{% nnlmmced by withdrawing the
sliding valve or gate 10 ly which the feed
openmn' in the ton of said receiving chiamber
is controlled, to permit the loose coal to de-
scend by gravity inte the receiving chamber.
By a pa wtial or m*ehmumw advance move-
ment of the plunger 12 the charge of fresh
thus mlmr{uﬁm into  the receiving
chamber 1s brought info contact with the
mass of ceal 1n dd?‘lﬂﬁe of it and with the
surrounding walls of the precoking passage,
and to some degree compressed. In Stmh
preliminary movement, the plunger i1s moved
far enough only to so compress the charge.

The charge of coal so iniroduced is sulJ-

jected to the action of heat from the burning
fuel 1 the combustion chamber 15, trans-

- mitted through the metal walls of the pre-
*coking passage during this compression and
subsequently therem
- %reat wnduchvuy of said walls, rapid super-

By

1 coking of the charge takes p]ﬂ{‘{:’“ In
bubsequent Further adv: ance movement 01 the
plunger tne charge of coal, S}lp&lﬁtl‘ﬂh’
coked as’aforesaid, 1s forced” immu'd}}
fhmugh the* p*"e’leqtmrr passage 3, the mass
of coal 1n advance of the Iast introdiced
correspondingly advanced

tbmuﬂ'h the  said pahmﬁe No advance

mwement of the freshly introduced charge
takes place until the superficial layer of

coke theréin is thick enough to resist the
crushing strain exerted thercon by the plun-
cer, and permit free movement nf the mass
thmun}t the precoking passage: the sur-
remﬂmﬂ' layer of cole havi g the charac-

‘teristics of a box girder in giv ing rigidity to

" After the }M[m ard or return
new charvge of fresh
coal is introdunced into the recelving cham-
ber and is sunilarly fmmd into the preml&

the mass.

ing passage and superficiaily coked while the

portmn of the mass previously advanced 1s

further heated and the laver of coke thereon
s 1picreased 1n thwknm%

The coal in the pre-
coking passage is thus advanced intermit-

tlnﬂly Wi t11111 the latter and s ﬁnall} dehv R

7 will be heated bv heat

reason ot the

S50

Wi

00

<>
Ll

109

10~

120



~ ered to the cokiﬁg oven. The metal walls of
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“that, under usual conditions, by an exposure

(istance of the advance being adapted to the

coking passage with its contained mass of

the coking oven.

A | -7 . 988,851

the precoking passage are adapted to resist
the outward pressure occurring.in the first

or prelimirary movement of-the plunger and |

are so.smooth as'to offer a mmimum amount
of frictional resistance to the movement of
the mass therethrough. The length of said
precoking passage is so proportioned with
respect to the stroke of the plunger and the
frequency of its advance movements that
sufficient time will be given, before the ad-
vance end of the mass enters the coking oven,
to ‘insure the formation thereon of an ex-
ternal layer of coke of sufficient thickness to
insure the mass retaining its form when 1t
passes from the precoking passage inte the
coking retort or oven. 1t has been found

for one hour, a sufficient thickness of coke
will be formed on the surface of the mass to
allow free movement of said mass between
the metal walls of the precoking passage.
The mass will be advanced at each complete
forward stroke of the plunger o certain part
of the length of the precoking passage, the

leneth of the chamber and of the oven. As-
suming, for instance, that the formation of
a layer of coke of required thickness will re-
quire the application of coking heat for
three hours, the mass will be advanced one-
third of the length of the passage at each
stroke of the plunger. _
Figs. 6 and 7 show the walls of the pre-

coal, together with the plunger 13. In Fig.
6, the plunger 13 is shown in its retracted
position and the space in front of the same
partially filled with a fresh charge of coal.
In Fig. 7, the plunger 13 is shown as ad-
vanced to carrv the fresh charge of coal
into the precoking passage and to compress
the same. In said Figs. 6 and 7, A indicates
the central portion of the mass of coal and
B the external laver of coke formed thereon.
The dotted lines «, «' «* indicate the extent
to which the mass of coal i1s advanced by
ench stroke of the plunger. & indicates the
laver of coke resulting from the action of
the heat in first heating period of one hour,
' indicates the thicker part of the layer of
coke at the end of two hours, and 5% indi-
cates the still thicker layer of coke produced
at the end of three hours. The formation |
of such external laver of colke upon the
mass of coal, preparatory to its introdue-
fion into the coking oven, not only enables
the mass to move freely through the pre-
coking passage, but greatly increases the
rapidity of the coking operation as a whole,
beeause shortening the time required for the
conmplete coking of the mass after 1t enters

For the purpose of withdrawing from
the precoking passage the gases generated

Fl

in the superficial coking process, the appa-
ratus is illustrated as provided with deviees
as follows: \ gas exit pipe 25 1s connected
with the top wall of the precoking passage.
Said pipe leads upwardly through the coms-
bustion chamber 15 and opens at.its upper
end into a hood 26. Said hood 1s cennected
at its upper end by a pipe 27 with au tube or
pipe 28 which extends across the top of the

‘several precoking chambers and 1s con-

nected by means of a horizontal pipe 2¢

70

with a gas collecting main 30, by which the

gases produced 1n the several coking ovens
are conveyved from the apparatus. »aid
collecting main 30 is shown as connected

with each of the coking chambers by nieans

of a duct 81 provided with a valve 32. Kach
of the discharge pipes 27 1s provided with a

“valve 33 by which the corbection between

any of the precoking chambers and the col-
lecting main may be cut off when desired.
The gases driven off from the fresh fuel in
the precoking chamber by the effect of the

heat thereto applied, are of better quality or

higher in fuel value than those generated 1n
the coking oven itself under the higher tem-

perature required to complete the coking

operation, and for this reason an 1mportant
advantage is gained by withdrawing di-

rectly from said precoking chamber, through

the walls thereof, the gases therem  pro-
- duced, instead of permitiing such gases to

pass mto the main coking chamber and
withdrawing from said main coking cham-
ber all of the gases generated In the appa-
ratus. - | | |

By the preliminary heating of the coal n

. the bin compartments 7, 7, 7, the operation

of superficially coking the coal may be ef-
fected in-a much shorter time than would
otherwise be the case, it belng manifest that
when the coal within said bin compartments
i heated to a point just below a coking
temperature, it will, when introduced into
the receiving chamber, vequire the frans-
mission thereto of only a relatively slight
additional quantity of heat to efiect super-
ficial coking:. |

Tt is to be nnderstood that my novel proc-

ess, in 1its broader aspects, may be carried
out and the more important advantages of

80

a0

95
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110

115

the process will be gained when the heating

of ‘the coal to produce superficial coking
thereof is effected solely in the precoking

 passage and no preliminary heating of the

coal is effected. It is preferred, however. to

subject the fresh coal to preliminary heating

before the precoking operation, because the
performance of this additional step in the
process results in a much more rapid and

economiecal carrying ont of the coking oper-

ation as a whole. B
[ claim as my mnvention: -

1. The process of coking ceal which con- .

sists in applying nen-coking heat to the coal

120
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the said coking retort or oven.
1L

953,351

to be coked, transferring the heated coal to
a precoking passage, applying pressure to
one end of the mass of heated coal while the
same is confined laterally in said passage to
compiess the coal and advance the mass to-

“ward and into a coking retort or oven, ap- i
plving heat to the compressed mass in degree :
sufficient to effect superficial coking of the
~mass before the beginning of its advance
movements toward the coking retort or oven,

“and applying coking heat to the entire mass

after the same has entered said coking retort.

- or oven. | | T
2. The process of coking coal which con-

sists in confining the mass of coal to be coked
in a bin or receptacle, applying to the walls
of said bin or receptacle non-coking heat to
heat the coal therein, transferring the heated
coal to a precoking passage, applying pres-
sure to the end of the mass of coal 1n said
passage to cownpress the mass and advance
the same from said passage into a coking re-
tort or oven, applying heat to the walls of
said passage, in degree sufficient to effect
superficial coking of the mass, before the be-

‘oinning of its advance movement through
said passage, and applying coking heat to.

the entire mass after the same has entered

3. The process of coking coal which con-

»

 sists in applying non-coking heat to the coal
to be coked, transferring the preheated coal
into a metal precoking passage, applying

' pressure intermittingly to one end of a mass

of coal in said passage to compress the coal

and advance the same at intervals through

(-
<

said passage into a coking retort or oven,

applying coking heat to the walls of sad
ficial coking of the compressed mass of coal
therein during the intervals between its ad-
vance movements toward the oven, applying
coking heat to said mass of coal after its en-
irance in said coking retort or oven, with-
drawing from sald coking retort
oven gases therein produced and withdraw-
ing directly from said precoking passage,
throngh the walls thereof the gaseous prod-
uets of distillation therein generated, to
avoid subjecting the same to the higher tem-
perature of the coking oven. | |

In. testimony, that I claim the foregoing
as my invention I affix my signature m the
presence of two witnesses, this 19 day of
October A.-D. 1907, o

' SAMUEL BERTRAM SHELDON.

Witnesses: | o,
A. C. Byaxg,

W. J. Bryan.

passage in degrees sufficient- to effect super-
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