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UNITED STATES

PATENT GFFICE.

HENRY 8. SPACKMAN, OF ARDMORE, PENNSYLVANIA.

CEMENT-BURNING APPARATUS.

No. 9§20,784.

To all whom it inay concern:

Be it known that I, HeneY 8. SPAéKMAN,

" @ citizen of the United States, and & resident.

of Ardmore, in the county of Montgomery

and State of Pennsylvania, have made s cer-.

tain new and useful Invention Relating to

. Cement-Burning Apparatus, of which the fol-
" lowing is a specification, taken in connection
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- Portland cement clinker.

ot

30

40

. 45

~by the flue 18 with the base 19 on which the |

55

.substangial
*to supply highly

with the accompanying drawings, forming
port of the same. . - -
This invention relates to cement burning

apparatus and relates especially to apparatus

. -umits each comprising & rotary kiln and an
.air preheating rotary clinker cooler

_ gmfer—
ably fa’ranéged below - the kiln, and

v air tight connections therewit

in of sufficient intensity to properly burn

'

. In the accompanying drawings showin

& somewhat diagrammatic manner an ilﬁzs-
trative embodiment of this invention and in.
whieh the same reference numeral refers to

similar parts in the several figures, Figure 1
is & vertical sectional view of one unit of the
apparatus. Fig. 2 is an enlarged vertical
seotion through the air chute and cooler con-

tional view through the hood and kiln con-

nection. - Fig. 4 is a transverse sectional
“view showing the hood end; and Fig. 5is' s
05 18

plan view showing a battery comprising
three units of apparatus. '

Tn the illustrative embodiment of this in-

vention shown in the drawings the rotary
kiln 15 may be constructed with a metal she{l
81 and suitable refractory lining of the ususal
character, the lower end of the kiln being
preferably provided with an inwardly pro-
jecting lining ring 59 so as to maintain a
more even distribution of clinker at this

oint. The upper end of the kiln may as

indicated be provided with a reduced.neck !
beving a substantially air tight connection |

with the metal cased dust chamber 17 joined
stack 20 of the desired height may be mount-

of such large size as indicated, a large pro-
portion of the dust i deposited at this point
and by reinforcing the 1[)1&(:]( work lining of
these parts with a substantial metal casing
their injury. hy gas explosions is obviated,

' Bpecification of Letters Patent.
- - T . '}
_ Application filed March 13, 1908. Sexial No. 430,973,

svihﬁ_
_ | throug
‘preheated air for combus- |
tion in said kiln and-producers preferably
located adjacent to and substantially in line.
with said kiln to give a luminous flame there-

Patented Moy 4, 1908.

1t is; of course, understood that the dust may
be removed from these parts from time to
time through doors which may be located at
the points indicated-and. elsewhere. = This
-rotary clinkering kiln 15 mey be mounted as

the bearing rollers 35, 36, and may
by the erown gear 39 supported on the flange
40 secured to the shell of the kiln and en-

e gearing 42, 43 by the pulley 44, so that
the rotation of the kiln combined with the
feeds the raw material su?plied-thf,ough the
feed pipe 16 and the resulting
the kiln il a reguler manner.

85 so that the pesition of the hood with re-
spect to the kiln end may be readily adjust-

made between these parts by rigidly sugpo;at,-
ing the joint ring 63 on the kiin end: by.the
kitn shell 61 so as to maintain the joint rin
in proper alinement (see Fig, 3), the interna

‘At the lowerend of the kiln'is the hood 14 -~
which may be movably mounted on,the ear- -
riage 64 whose wheels engage suitable tracks-

ed. A stbstantially air tight joint may ‘be

reinforcing me.m?)ers 60, 62 secured to the

60

usual on suitable tires 37,..3&;,sup£0rted b}; P
e rotated

g%%ed by the pinion 41 driven through suit- -
)

very slight inelination at which it is mounted -

clinkér down

80

reinforeing member 60 also serving as indi- - -

§;cated to support -the lining ring. 59. By
1

| until the rev’,olving
i able.seat for itsel

mn

facing on which the hood deor 56. provided
with asuitable peep hole may be hinged.
aperture may be formed in the hood face to-
ward the sscending side of the kiln to accom-

. t | this means the hood may be moved forward
" nection. TFig. 3 is a similar enlarged sec- |

85
.

joint ring 63 makes a suit-

the hood lining so as {o°

form a substantially air tight connection at

! this point. The hood fuay be provided with.
a metallic rim 58 and with a suitable metallic -

90

An -

95

- modate the burner tube 13, " Since the lined

| burner tube must be made of large sizé to.

| .
| carry the large volume of producer gas fuel ~
1 g

1 without undue back pressure, it is desirable

‘[ to -arrange: the burner tube eceentrically in
" the hood so as to allow suitable inspection
and poke holes in the hood inside the kiln
lining. . The hood is of course formed with a
| suittﬁ)le refractory Hning through which the

| air passage 57 may be forme

or deflecting surface being preferably pro-
- vided adjacent the upper portion of the hood
. to_ properly . direct alr into the kiln. By
. forming such a defiector above the burner

i tube the air may be directed under the lining

connecting.
| with the air chute below, a suitable arch 67
ed. By forming the dust chambér and flue

100
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ring 59 so that air enters the kiln adjacent
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- erly clinker the material which is of course

. ated is discharged through the burner tube

from. This arrangement of gas producers

“manipulation of the valve

the top of the same in a dirsction subsisn-
tially parallel to the kiln afis and at low ve~
locity with respect to the fuel jet which is de-
sirable for best combustion conditions and
also the air enters above the jet and in sufi-
clent quantities' to form an sir -envelop
around the flame and prevent undue upward
The extent to whick the-
end 56 of the burner tube 13 projects into the
hood aids in determining the influence of the
deflector and the direction and force of the
gaseous currents- entering the kiln. Under
these conditions‘heating by radiation takes
place from the highly luminous hydrocarbon
flame in the hot zone of the kiln sc as to prop-

raduelly hedted in the upper part of the
ﬁll.n by the flame and hot products of com-

A plurality of prodacers 1, 2, of the water-
seal type, or other desired construction, may
be arranged closely adjacent to and substan-
tially in Iine with the kiln so as to have their
gas discharge pipes 9, 10, lead into & suitable
refractory lined gas pipe 7 preferably havin
a strong metal casing mffun which firebrick
or other refractory material is used to form a
non-corducting lining of the desired thick-
ness to econqniize heat. - This gas pipe as in-
dicated may communicate with g similarly
congtructed riser 11 connecting with the
butner tube 13 of similar construction. Suit.
able clean-cut and inspection doors, such as
8, 2, 66, may be used in these gas connec-
tions which, of course, should be kept as
clean and free from deposited material as
possible although by srranging the producers
close to the kiln, as indicated, the Zas gener-

into the kiln without either material loss of
temperature or loss of heating value due to
deposition of combusiible material there-

also allows any desired number of units to be
placed close beside one another, as is indi-
cated in Fig. 5, the burner tubes being con-
nected if desired by a large gas main 70 pro-
vided with valves, such as' 71, on either side
of every burner tube, so that the producers of
one unit may be used to the desired extent to
equalize or reinforce the gas su oply of an-
other unit. The riser 11 may be formed with
a suitable vertical extension below the gas
pipe 7, this pocket catching any dust or other
deposited material and allowing the removal
thereof through o suitable door, not shown,
without interruption of the burning opera~
tion. These producers are of course oper-
ated in a well known manner, fuel being in-
troduced into the feeding bells 3, 4, by the
arms 5, 6§, as un-
derstood in this axt.

The hood 14 is preferably connected with
a substantially vertically-arranged aichute
21 having o substantially air tight conneec-

‘colperating with the !
-rollers 29, 20 so as to slowly rotate the cooler

ith the hood and supported by a suit-
chute frame 22 of any desired construc-
ion.  This chute is preferably lined with

suitgble refractory material and formed st
its

{8

tion in vhich.the clinker may eollect and
form an inclived bed for itself so as to be
discharged without excessive wesr into the
copnected prehesating air cooler 24, a suit~
able curved guide 72 of sheet metal being 75
supported from the flange 45 if desired to

prevent contact of the clinker with. the col-

lar lining. A suitable door 68 may-be pro- -
vided in the aic chute at this poimt through
which an _
kiln may be discharged and access to the in-

terior of the air chute secured for i tion
and other purposes. “The.cooler 24 1s pref-,
erably in tge, }();;Sm of & long inclined rotary:
cylinder mounted on suitable tires 27, 28, 85
_bearing - or  driving

and carry the clinker material up on the-in-
ternal shelves 35 and ribs 26 and allow the
sarme t0 dropback with a considerable free 30
fall, if desired. " In this way, the air passing
through the cooler and air chute may be
highly heated by contact with the clinker
and otherwise so that on entering the kiln
it ‘may,
100G or 1200° Fahrenheit, which correspord-
ingly increases the flame temperature and
the efficiency of the clinker burning opera-
tion in the kiln. "This air may be drawn
through the kiln

draft, althotigh it is preferable to.force the

.air into the cooler by ‘suitable means, such

desired construction

as & blower 32 of any
o large volume of air through

which forces

the blast pipe 31 into the lower end of the 105

cooler. If desired, a suitable cooler hood
may be used at the lower .end of the cooler

a8 indicated so as to substantially inclose

the same while allowing the cool clinker to
fall into the elevator buckets
the rolls 84 to discharge the same. In case
the lovwer end of the cooler is not inelosed in
this way the air issuing at & pressure of g
rwumker of ounces from the eng of the blast

pipe 31 inside the cocler draws additional 115

alr in by injector action and creates an ajr
current through the cooler, air chute smd
hood into the kiln, maintaining a positive
pressure at these points so as to prevent the
entrance of cold aiv at any openings.
however, desirable to have g substantially
air tight connection hetv een the cooler .and
the air chute and this may be aecormpliched
as indicated in Fig. 2 by bolting a suitabls
flange 45 on the sig

curing a collar 47 on the upper end of the -
cooler by the reinforeing member 49 and the
end flange 48 secured to the shell of the
cooler and to the collar 47. 4 suitshle joint .
ring 46 may be

-
e

lover end v.ith s substantially level por- 70

undesirable material from the 8o

if ‘desired, have a temperature of 95.

and cooler by the stack 100

33 mounted on 110 .

It is, 120

e of the air chute and ge- 125

loosely mounted on the col- 130"
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evented by suiiable alining Belis 80 play-
o in slots 51 in the ring.  This ring muay be

you

=8

45 by & number:of springs 54 located in suit-
able recesses in the ring and.engaged by the
screw studs’.55 so that the ring may be
pressed against the fange to'the desived ex-
tent-to msure & subsiantislly tight joint
without vndus fristion levses. R
Hiving destribed this invention in con-
neetiony withi:on iHustrative ewmbodiment
thersof; to- the details of whieh disclosure
the invention iz nos, of eourse, bo be Hraited,
what is claimed s new and whai:js desired

4o be ascured by Letters Pateni is set forth

in the appended claima. o

1. In cement burning appatsius, s robery
Hin, 8 stack, o metal eased dust chamber
snd fye provided with refractory lining he-
twesn e2id kiln end: said: stack, mesns to
feed cement materizl thro@igh said -dust

chamber into the upper end ‘of said kiln, a

25

W Y

o

e
ot

. axis; am inspection and poke hole

o,

50

b1

o
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Kilmand provided ©1

movable hood making a substantially air-

tight joint with said kiln, said hood having.

an sir passage and a deflecting arch ab the

uppser end of said air passage to direct atr.

-intosaid kiln edincent the top of the same,
El 1 :

€7 Gy
gas

burner tube projesting
eaid hoed below said
g side of the kiln
n thé op-
I door for

a' brick-lined
through the face of
wreh’and on the aseeading i
nosite side of said hood face, a hood d

saidhole, & plurality of gas producers located
clossly adj toand having metal casod gas
compections substantially in line with said
efractory lining and
with clean-out doors leading the producer
gas through -said burner tube into said kiln
without undesirable cocling or deposition
loases, said eonmections comprising a bori-
zonbal gas pipe and verty C
vith said burner tube and extending ahove
and below said gas pipe, an air chute having
o refractory lning and supported adjucent
said hood to make substantially tight con-
nection therewith, the lower end of said
cHute forming a pocket on which a bed of
clinker colleets and discharges without ex-
‘cessive  wear, dizeharge and luspeciion
doorin the lower end of sald chule, a rotary
internaily ribbed air preheating eooler con-
nected with said chute opposite said door by
u substantiaily tight conneetion and &
blower to foree air for combustion into the
lover end of said evoler and through said

SH) N N P G P
snd hood under pressure 50 a8

ent

i eY)
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w
o enfer snid kiln to form o highly heated
air ewvelop sround the luminous gas flame
deveioped therein and heat sald kiln to th
clinkering temperature of Portland cement.
2. In cement burning apparatus, a rotory

tal cased dust chamber
tory lining belvetn g3

351

©12
loy 47 amd-its rotation. with régpect thereio

eid tightly in engagement with the favge’

cal rser conngcted

sans to {eed cemeni |

Nt

1 said cooler and

“eonneete

“therein.

&

material into the upper end of said kiln, a

_moveble hood making substantially air tight

connection vith the lower end of said kiln,
said hood having sn air passage extending
through the lower portion thereof and hav-
ing a deflecting arch at the upper end of
said air passage to direct air into said kiln
adincent and substantisily parallel with the
top of the same, a gas burner tube provided
with refractory lining projécting through the
%’a(ﬁ:e of said hood on one side of the same
seko

pluratity of gas producers locited closely
adjacent to seid kiln and having metal cased
gas connections substantially i liné with
said kiln and provided with refractory lin-
ing and with clean-out doors leading the
gases from said producers to said -burner
sube and discharging the same into said kiln
without undesivable cooling or depesition
Ipsses, an dir ehute provided with refragtory
lining and making a substantially tight joint
with seid hood, & robary air prehesting cooler
with said chute by substantially
air tight connection, and means to foree ar
for combuation into the loyer end of said
cooler and through said cocler, chute and
hood, s0 a8 to enter zaid kiln to form 2 highly

[eredl.

1y

hented air envelop around the luminous gas.
flame developed therein. "

4-

2. In ceicent burning apparat

. P , N e
kiln, 2 hood having o substantially air tight
joint with the lower end of said kiln, sal
hood having a deflecting arch formed in the

per poriion thercof to direct air into said

burner Lube having refractory lining project-
ing through the face of said hood on one side

of the sanwe and below said arch, an opening-

formed on the opposite side of said hood

w said arch, an inspection and poke hole’
in the opposite side of said hood face, a
i ’

win. adjecent the top of the same, & gas’

-

us, a'robary

face, n gas producer located closely adjacent
£o said kiln and having lined gas connections .

leading the gas from said producer to said
hurner tuke and discharging the same mnto

said kiln without undesirable cooling or de- .

position losses, a rotary ¢linker cocler and
air ‘chute connecting the upper end of said
coolsr with said hood and mesans to foree air
into the lower end of said cooler and through
said cooler, chute and hood under pressure
g0 as 1o form a hi

arcund the lu

i gas flame "developed

kiln & hood ma
joint with the
preheating rotar

ing a substantial
S

Tn cement buyning apparatus, & rotary
king a substantially air tight

end of said kiln, an air
cocler and air chute hav-
s aiv tight connection with
id hood, the lower portion

7
}.v
8

of said chinie constituting 4 pocket on which
a bed of clinkey

without execessive wear.

‘heated air envelop

collects and’is discharged:

5. In coment burning apparatus, s resery
tiln, & hood ob the'lower and of said Eiln; o
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920

a 7
r arality of producers doomv adjacent to |
said kiln, gas connections }mv*z noncon- |
dmt!no‘ hwnr betwcen sald pmduﬁer and
snid kiln to foed ]:mducer gas into said kiln
without undesirable cooling or deposition
losses, said connections comprising a sub-
stantially  horizontal gas pipe connected
with said producers, a burner tube extending
in said kiln, a riser connected with sa;d
bumner tube and extend ling on either side of |

ext

. sald gas pipe’and cleanouts in said rise sub- |

15

20

3

«famm,hv in line }*h said burner pipe and !
gas pipe.

8. In cemene burning apparatus, a plu-.
rality of units arranged side by side each :
comiprising o rotary kiln, a hood at the
lover end of qmd kiln, an air prehesting
rotary ch*\k@r cooler below said kiln and air f
chute ¢ (’tmg the upper end of said |
cooler v zbh said hoed, means ‘(o force air for
combustion“into the lower end of said cooler
and through said cooler, chute and hood
under pressure to enter said kiln in % highl y
heated condition for combustion of the fuel
gas therein, a plurality of gas producers
eloselv adjacem to said kiln and gas connec- |
tions substanuahv in lne with said kiln and.-|
vrovided with non - ondvcting refractory |
imlng between said gas producers and said
kiln to dlsmm"‘e ‘the producer gas into said
kiln without undesirable coohng or deposi- |
tion losses and a gas main joining the gas
connections of the seversl kilns and pro-
vided with v&ives adga,(cnb ea(h kiln con-

nection. :

7. In cement bvlnmg apy auius, a plural-
ity of units arranged side by side 33(*}} unit
cont pnbmg & rotary kiln, & hood at thedower
end of ::31({ rotary I\.ﬂn an air preheating -
rotary cooler below said Klln, means to Pass
air through said cocler and hood to enter
said kil 1o a h}{.rhiv heated condition, a gas

producer closely adjacent to said kiln, gas
conhections betv.cen said gas producer and

'said kiln to feed the pr odcer gas into said

kiln without undesirable cooling or deposi-
tion, losses and a gas wsain joining the gas.
connections of each of suid kilns a1 pro-
vided with anv adjacent each gas con-
nection.

8 In cenwnt‘ burning apparatus, a plu-
rality of units a,rmnﬂed side by side, each
unit (,omrnxmg mta,w kiln, a hood at the
lower end of:said rotary kiln, an air preheat-
ing rotary cooler below said kiln, means to
pass air through said cooler and hood to
enter said kiln in a highly heated condition,

~a plur ahtv of s producer“ closely adjacent -
to said kiln, Las connections befween said

gas producers and said kiln to feed the pro-
ducer gas into said kiln v ithout undesirable
ecooling or deposition losses and a gas main
joining the gas connections of each of said
kilus and provided vith valves adjacent each
gas connection.

9. In cement burnin
rality of units arranged side by side each
unit comprising a rotary kiln & preheating
cooler connected with said kiln and means to
pass air through said cooler to enter said

apparatus, a plu-

: kiln in a highly heated condition to sulpport
combustion. therem a gas pmducer c

osely
adjacent to said klh’l, gas connections be-

| tveen said gas producer and said kiln to feed

the producer gas fnto said kiln eccentrically

‘w uh respect to said kiln axis and a trans-

rersely arranged gas main joining the gas
((mneci,-ons of each of said kilns and pro-
vided with valves adjacent each klln connec-

HENRY S. SPACKMAN.

- tion.

Witnesses:
Harny L. Duncan,
Jussie B. Kavy.
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