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~do all whom it Moy ooncer??;:-t_r PR | lndlcated in F1g 2 drops from the conveyer o
~ Beitknown that I, Rorra C;CAI{PENTER,: | upon the sta,ggered slides D *,arranged, asin-. -
L citizen ates, and a resident dicated, in the ooolmg—towerD’ofthechnl\or-.. -
of Ithaca, in the. county lof-Tompkins,-‘ State | cooler D, This -clinker - cooler is supplied.
- 5 of New York, have invented certain new and | with air from the fan D4, which forces air into |
- useful- Apparatus for Makin, Cement; of | the cooler through the pipe D® and causes it
goatmn taken': ‘to circulate in proximity to the hot clinker,
-, in connection with the accompa,nymg draw—" 80 as to be heated thereby. The tempemtur_e_;[
- ings, forming part of the same. | of this air for sup; bustion in thy
Thls invention relates to apparatus for | ki
~ making cement, and is espeomllya.pphc&ble to
" the making of cement by the rotary process.

o ‘which the following is a speci

. To. .

o .-_._tlon gl 1S a partlal vertlca,l sections]
U vlew of t
- tional view. showmg another portion of the |

20

. sectional view.of the cement-heater. Fig. 6 | Thefuel, w .
T Iga longltudmal sectional view of the same. | similar material fod f orward in a blast of air,
o Fig.Tisa detaﬂ showmg tho method of heat-— 1s supplied through the pipe B%, and this pipe
.25,

- the same reference o aracter refers to similar
parts in the several figures, Figure 1 ig. a plan
- -View showmg an. embodlment of this inven-

-—

Apphoa.tlon fled Ootober 17. 1902, Baria.LHo. 127,647..‘ ol

10 ‘the accompany Ing . ra,wmgs 1in which

¢ same., Fig. 3 is g similar sec-

a,ppa,ratus Fig. 41is & sectional view of the

The means for hea,tmg tho kﬂn 1s mdloa,ted

6o

and up the clinker - chute (', so that - it. A
“highly heated as it enters the kilmA: Itis -
‘of course  understood ‘that this partlcular. L
‘means of heating the air need not ‘be em- 70
| ployed under all condltlons although it is de- - ST
{ sirable that the air for combustion, be sup~-
plied to the kiln j n.a hea.ted condltlon and .-
under foréed: dra * SO
75
i detail in Fig . 7, which is a partial axial sec- =~ ,

- boiler and mountings. - Fig. 5 is a transverse | tion through ‘the kiln and adjacent parts.

ich is preferab ly powdered coal or B

’.':80-'_'--" o

m ‘the kilns, - , '.commumoates , by means of the flexible joints. ..

In‘this a,ppa,ra,tus two rota,ry kllns A are

‘B?, with the t’_ssro;_-bumer-_-tub,esB. B, which

- ’mdlca,ted codperating with suttable clinker- .elf_l,f?er- the casing C, as indicated.” Thesge. L

- 3¢
7 driers after passing through a suitable boiler | g djusted as L
-SRIt s understood, how_ever,'_thatany de- | part of the kiln, although 1t is understood
. sired number o_f*_‘,lg_llhs_ may be employed co0p- | that other rheans ofsuppfy
N :_g?tihg with-a,-eorresponding,equipment_of! heatmg]the kiln may be used in SoIe cases,
7 As indicated in F 1g. 2, the rota kiln A is | the upper end of each of the kilns are direct- - _
Inounted so a De. ?e _.mto_tho.pa.ssages E, which communicate .
swtable driving mechanism A , which. coo£ | at the point B’ with g _boiler, as indicated, .

B erates with the gear A’ sooured to the kiln the heat’ of these gases bemg utlhzed m th1s-'-'_'95f o o
1s indicated, this kiln is formed .W1th_a,-_-_conﬂ-_-'_t way. As is shown in the drawings, this. SR
. ,-I'strlctedu per portlon A3, althoy h it may be | boiler may be consttucted with the water-

- This kiln is | drum Fs. N commumcatmgl with the steam-
mounted 111 any suitable ‘ wa, ﬁr 80. that its | drums F® by means of t
y

tight joint | Suitahle bri gFo-walls or pa,rtltlons of refrac-

40

 made cy drical, if d esu'ed-._

- within & similar casine ,'S0 88 t0 ma easub—'

50

. lower end makes g substa.ntla.
with the - casing C, while its upper end fits | tory materis]

sired by | ed

The highly-heated gases which issue from

are formed within the boiler-
housing F, so as to direct the heated gasesin
stantially tight joint ¢ eremth The:casing | a zi Zag ‘manner through the tubes to thor~ .. "
- G, in'which the b burners B B’ are mounted, ougﬁl '

terrmn&tes in the chute (¥; Wwhich leads’ the | preferably provided. with-an a,umh&ry fur- 1.

~cooling app&r&tus and 1n’ conjunction with | bumero'a,ré‘through suitable mechanism ad- .
. these kilns two rotary driers H are employed, | Justably mounted In the casing, so that the 85 |
the gases from the kilns serving to heat thege _'posmon of th; ﬂame within the kiln may be ..

o

sired to sup ply heat to any .

¢ the fuel and of - .

e water-tubes.-F7." -

y heat the same. This “boiler-is . also |

clinker- from the lower. end of ‘the kiln into | nace. As indicated, the grate F/ is formed -~
-~ "the lower end of this ‘chute, where it ig -en- '-directly under the oombustlon—a,rch B2 so . .-

R " i

" ' -

R T gaged by the endless ¢ conveyer 3, preferably | that g substantla,lly inclosed oombustlon- o

o consisting of an endless chain running over |-chamber is formed, within which the com- -

- suttable pulleys (% and’ provided with. buck- | plete combustion of fuel upon the grate may x
ets to carry this clinker up through the i In- i

olosed conveyer—oa,smg C2 ' The chnkor 881 | spont klln-gase entermg through the a,per-j_’ S :

Yio
take place -without interference from the, . .

Ioo s



Q :

*

ture K’ above the combustion-arch. Suit-
“able doors I* are formed in the housing for |

firing the furnace, and cleaning-apertures arc

rovided as desired throughout the: boiler-

ousing to thoroughly clean the boiler from
time to time as necessary. -

The gases issuing from the boiler pass out

“the aperture ' and into the flue G, which

- I0

- vided with the usaal longitudinal stirring--

conducts them by means of the transverse

passages (32, into the hood G* at the lower

end of each of the rotary driers H; these

driers of ordinary comstruction being pro-

ribs H’. These driers are mounted in the in-

clined position (indicated in Ifig. 3) and are

suitably rotated by any desired means, the
driers forming substantm.ll})‘; tight joints with
the various casings with which they commu-

nicate. The cement material may be fed

“into the driers in a substantially liquid condi-
tion by the pipes H? and the driéd material
falling from the lower end of the drieis may

~ be removed from the housings by the serew

" conveyers H-.
drying-furnace is preferably provided to fur-.
“nish additional heat to each of the rotary

5
35

40

(Indicated.)

driers. This furnace, mounted in a suitable
ing suitable firing-doors K* to supply fuel for
combustion upon the grate and below the
combustion-arch K2 The bridge-wall 1° m-
dicated directs the gases in a circuitous route
about the rotary drier and into the passage
G+, which cominunicates with the housing
(®, as indicated, so that these gases alter
heating the drier by passing around tne out-
side of the same, as described, pass together
with the kiln-gases through this drier. The
gases from the drier are preferably received
in the hood L* and are led therefrom by the

" housing K, comprises the grate K/, there be-

passage 1t into the inlet L? of the fan 1/, by
“which they are forced out through the stwek |

1, of any desired construction. 1t 18 of

~ course understood that the passages and aux-

43

50,

55

00

63

iliary apparatus through which the kiln-gases

circulate are so proportioned that any dust

that may be deposited: from: the kiln-gases
may be readily removed fram time to fine
and so that it does not interfere with the op-
eration of the apparatus. -

TIn order to warm the cement material and
economize the fuel required Yo dry the same,
it is desirable in some instanges to employ the
cement-heater O, which may be constructed
as is indicated in detailin Fles. 5 and 6. This

“heater is substantially a surface condenser,

in which the cement material, preferably
a substantially liquid condition, circulates
through the tubes OF within the heater-shell
(). The: cement material, which 1s foreed
into the inlet O3 within the head () 1s direct-
ed across through the tubes by the transverse

division-plates OF within the heads at erither |

ond of the heater, so as to circulate in a zigzag

manner through the condenser, emergmg

An auxiliary

815,680

at-the outlet Of which communicates with

the pipes Ii* to convey this material to the
driers. “The cement material is heated with-

{'in this device by steam, which may be con-

veniently supplhied from the exhaust of the
engines operating the plant and which may
be operated by steam from the boiler mdi-
¢ated. This steam enters the steam-mlet
(', and coming in contact with the outside of
the tubes is condensed thereon, as in an ordi-
nary surface condenser, the condensed water
issuing from the outlet 0% As 1s mdicated
in Fig. 5, the spacing of the tubes is such that
substantially the same number of tubes 1s
available for the cement material m each pas-

70

75

30

sage from head to head of the heater, so that -

| the material cireulates throughout the heater

at substantially the same rate, preventmg un-

‘due deposition of this material within the

heater. R |

It is of course understood that many modi-
fications mayv be made in this apparatus by
those familiar with this art without depart-
from the spirit of this Invention.

~ Some of the parts of this apparatus may be

omitted, if desired, aud other parts may be
substituted for parts described herein with-
out losing the advantages derived from this
invention. 1 do not, therefore, desire to be
lmited to the disclosure which has been
made in this case; but | ,

~ What I claim as new, and what 1 desire to

secure by Letters Patent, is set forth n the ap-
pended clauns.

i, In cement apparatus, a rotary kiln, &
clinker-cooler adjacent satd kiln, means to

convey the clinker from said kiln to said

cooler, a supply - fan to force air into said

clinker-cooler to be heated therein and to
force said air into said kiln, a botler mounted
adjacent said kiln, means to conduet the kiln-
cases through said beiler, a rotary drier, a
drier-furnace to heat sald drier and means to
conduet the vases from said furnace around

said drier and then through the same and

means to conduct kiln-gases from said botler
through said drier. | | |

2. In cement apparatus, a rotary kiln,
means to heat air from the clinker from satd
kiln and to force said heated air into said kiln
to support combustion therein, means to heat
said Kiln, a boiler mounted adjacent satd kiln

Lo receive the kiln-gases therefrom, a rotary

drier provided with a drier-furnace and
means to conduet the kiln-gases from sad
boiler throueh satd drier. . |

3. In cement apparatus, a rotary kiln, a
clinker=cooler mounted adjacent said kiln,
means to force air through said chinker-

cooler and into said kiln, means to heat saud

kiln, & rotary driersmounted adjacent sard

kiln, a drier-furnace for said drier and means
to conduct the kiln-gases from sad kiln
through satd drier. '

4. In' cement apparatus, a rotary kiln, a
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. - jacent said boiler, & “drier-furnace for said
.. drier, means to direct gases from said drier-
- .~ furnace through said drier and means to con-
~ duct the kiln-gases from said boiler through. |-
.5, In cement apparatus, a rotary kiln a
~chnker-cooler .adjacent said kiln, means to
force air through said chinker-cooler and into-
said kiln, means to heat said kiln, a boiler and -
15 adrier adjacent said kiln and means to direct
~ kiln-gases through said boiler and drier.
- 6. In cement apparatus, -8 rotary -kiln,
- means to heat said kiln, & rotary drier, a
- dner-furnace, means to direct. the heated
gases from said drier- furnace around said-
- dmer and 'then through the same, means to

.....

: I_O

~ clinker-cooler adjacent said kiln to.receive | -13. Tn cement ap
~ chinker therefrom, means to force air through |
~sald chnker-cooler and into said’ kiln, means
to heat said kiln, a boiler adjacent said kil
to receive kiln-gases therefrom, a drier ad-

N - direct, the h]n_%-ases' through said drier and

- saldgases. .7 .
L --_."__8.;..Inrj"¢ement_&pparatus,'-a;f-roggx |
~ means to heat said kiln, a drier, a drier-fur-

- 35 _
- direct the kiln-gases through: said drier and
© - Ineans to Ifﬁg-ll%
.gases. . e :
0. In ‘cement #&pparatus, a rotary - kiln,
Eiln,a, drier, a drier-fur-
. nace, means to direct the gases from said
- drer-furnace through said drier, and means
. to direct the kiln-gases through said drier. .
- 10. In cement ‘apparatus, a kiln, a rotary
45 |
. gases from said drier-furnace around and"
. through said drier and passages connected

._ _4_0

~ adjacent said kiln, means- _ h
- from said drier-furnace through said drier,
... means to direct the kiln-gases through said-
“drier and means to regulate the movement of -

gases. . . S
-7 cement apparatus, a rotary kiln, a |
rotary drier provided with a drier - furnace

means 'to heat said

‘to.‘regu

to direct the gases

§

~ 'nace, eans to direct . the gases from said
drier-furnace through said drier, means to

drier, a drier-furnace, means to direct the

~with said kiln to direct kiln-gases through

..-.f.'f_v.s'aic] drier. ;
. 50 _
"+ to heat substantiall

- having heating-tu

to direct the gase
through said drier. -~~~ . S
12, In'cement apparatus, a cement-heater
- _BQS“‘tO' heat ‘by means of"

. _heated vapors substantially liquid cement
~ passing through said tubes, and a drier to re-
- 0¢ cel R

o 1L In cement apparatus a cement-hester

‘said cement

from said heater, 5&5dﬁef-ft%rnace,gn d means

cetve sald cement from said heater.

{ chain conveyer to

ate the movement of said

| 'Tbllrnel_‘-;tO. heat said

y."_ - kﬂh, |

ate the movement  of said

sad tower. T
-~ 18. In ‘cement &E)ar&tus,__ a rotary kiln, -
‘means to heat said

_ ially liquid cement by heat-
. ‘ed vapors, a drier to receive 1
having heating-tu
heated §
| passing through ary
indertoreceive said cement from said heater. =~ .
L ‘ROLLA C. CARPENTER. =
- Witnesses: - J T T S
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. In cement apparatus, a rotary kiln, a .-
| multiple burner to supply fuel to said kiln, a

clinker-cooler adjacent said kiln, an inclosed

throug

A1l to supply clinker .to said =
‘cooler from said kiln and a fan to force air

65

said cooler and conveyer into said -~

14 In cement apparatus, a rotary kiln, a

casing invlosing the mouth of

u
1-|q-..__.___h-‘

and a supply-fan connected to said cooler to

oiler and means to

,' :

aratus, a cement-kiln, s = =
aln, a clinker-cooler, in~ -
- closed means to convey cement-clinker from
said kiln to said cooler, means to force alr for
‘combustion into said cooler and thence into
said kiln, a water-tube ‘boiler mounted- ad-
| Jacent said kiln, an auxiliary furnace for said
DO . convey the kiln - gases
| through said boiler. =~ 7

| burner to heat suid kiln,-a.clinker-chute con-

AR U A AU bal -.70:-'_"'..: o | )
nected to said casing, : -

g, a chnker-éooler mount-
ed adjacent said chute, a conveyer working ... .
1n a closed casing to convey clinker from said |
chnker-chute to the top of said clinker-cooler. S
| | 001 75
force heated air into said kiln to supply com- -~ .

- 15. In cement ap
‘burher to heat said e
o .

- 186. 'I_n;c_ement--app&ratus,“a','_fo_t'&ry -'kiln;-_a,_ B

P

In cement apparatus, a kiln, means to

and meansto pass-the kiln - gases through
said boiler. - 81563 through
S 08 _
‘heat said kiln, a casing inclosing the mouth of ~
sald kiln, a -clinker-c ute connected to.said
“| casing, a clinker-cooler mounted- adjacent
sald kiln, a tower connected to said clinker- o
~cooler provided with staggered slides, means
‘to admit air to said clinker-cooler adjacent =

_ kiln, inclosed means to re- - o
‘ceive the clinker from the mouth of said kilm
‘and to cool the same, a fan to force air into 90
| sald means to heat said air before it enters -

-said kiln, a boiler mounted sdjacent said kiln

95,

100

saild towerand and inclosed conveyertocarry .

*

19. In cement a,{)pﬂa,ratus, ;) cement-heater
es to heat by means of-

vapors .substantially liquid cement

sald tubes and a rotary cyl-

4 .

ICOLQUHOUN, SRR

- . Ricmarp G. Dukes. =~ =

circulation of air

*,

. ) b K

clinker from said clinker-chute to the top of

I_d5:

ns sald kiln, a clinker-cooler ad- =~
Jacent said kiln, an inclosed chain conveyer -
to supply clinker to said cooler from said kiln =~ ..
| and’” means to cause a -

| -{;{I}]rough 'said cooler and conveyer into said

Irs -
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