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J. D. MASON
PROFESSIONAL ENGINEER

4730 WEST 2ND AVE.
VANGCOUVER 8, B. G.

TELEPHONE CA. 4-6021

Hovember 3rd 1962,

Dr. E. lle Pennebaker,
P.0e Box 817,
Scottsdale, Arizona.

Dear Dr. Pennebaker,

George TFreeman advised by phone today
that you did not receive copies of the assays on

the last composites. I am sorry but thought
you did, as Jacobs was instructed to send you
copies.

The following note was received in
answer to my enquiry as to his assaying methods:-

BTucson Lime,
I\TI'Q Jo :D. IL:ELSOIL

Calcium silicates (Amphiboles) are
not soluble in acid treatment that
we give your samples. Calcium re-
ported include calcite - Ca in
dolomite and probable some gypsum
and if any calcium in scheelite
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The Colorado School
quite enthusiastic on the vurning tests; less than

of llines seems to be

. . 0
4% dust loss and the lime calcines at some 300-400
1ess than the average temperature. Their report
ig expected within two weeks.

. There were only the two vertical sections
made as surface assays were only taken at these two

points. Although the surface slopes were only
surveyed in these two sections, the other areas have

a similar slope.

Enclosed please find assays of the last

compositese. .
_ Yours sincerely,




E.N. PENNEBAKER

POST OFFICE BOX 817
CONSULTING GEOLOGIST SCOTTSDALE,ARIZONA

" DATA ON
HELVETIA LIME DEPOSITS
~ PIMA COUNTY, ARIZONA
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The limestons deposit is located ten miles socuth of Vail sutm‘
on the Tucson-Benson highwasy scme twenty~five miles southeast of Tucaom,
Arisona, The railroad, main gu transmission line and thru-phuo power
1ine pass near Vail,

_ When the property is developed a road will be rehsbilitated to
Sahurita on the Nogales highway., This will save some tmt,y miles on
: mm‘owtm various mines in this ares,

The property eozuintn of nine unpatented minaral ohiu ‘nth
hu been checked. The claims are held under an option agresment whareby
minimum annual royalties of $5,000 are payable, Royalties are due at @ =~
rate of 20¢ per tom of finished product until $50,000 hes been paid, The
rate shall be 10¢ per ton thereafter. The agresment ruas for 99 years,

‘ The limestone deposit is over 200 fest in width and consists
essentially of pure, white, recrystalized calcium carbonate, The foot-
wall contact is composed of a dioritic porphyry intrusive, A tunnel “': b

partially cross-cuts the deposit 80 fset below the surface outcrop. -
Many millions of tons of highgrade lime ars indicated by surface mml £
and the undergreund work. A modsst mapping and drillirg program is =
necessary to estsblish continulty of grade, Mining of the deposit

presents no problems. Drilling costs and powder consumption wonld

be low and extraction can be made by open-pit or glory-hole methed,

The terrain is such that & gravity plant could be installed.

SAMPLING snd METALLURIICAL TESTING:

Channel sarples taken in drift 80 feet below surface uuyod as
follows:

Samples commencing near face and proceeding tmrd- Mﬂ._ﬁ it - .
MASON FREENAN ,,' ML

Width Ca0 # Fe g% 8100 § width . Cab £ t‘ tpﬂwk"g'

27.5"' 54,3 ° 0.3 2.5 49t 53.8

~2' 520“ ’0035 3-7 22' 53.5 [

u6! 54,0 0,35 | 2.4 530 3 v Bal

The sbove are chanrel samples, On a 1500-1b, bulk

..Colorado School of Mines obtained iron assays of 0,
Mditiaul iron determination is necessary.
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A 1500-1b, bulk sample taken aleng length of drift assayed, after ' "“;*.- z
caleination, at the Pacific Foundry's lab, in San Francisco as followss '
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Calcium : : -
. Oxide % Fs § 5102 # Mgo £ Al102 % coz 3

M9 0,32 o PR T, O, o ()1

A surface sax .mwmmmnmnmm,-muuotd., .""
assayed 52, Ca0, : G LN :

_ Calcine tests by both the Pacific Fowidry nd the Colorado B
School of Minas Ressarch Foundation returned consistently high results,
averaging a 54% Ca0. (Paul's Lime Co. sversges 49-50% Ca0). Further = o
tests show that the caleine product slakes rapidly in water. Impurities s
are negligible. The hydrated lime is white in coler and would be

acceptable to the building trade. |

. Tests conducted at Kingmen, Arizona, show the rock crushes
readily and does not produce an excessive proportion of fines, (Dis-~
cussions have been held with the smelter people at Ajo and they have
indicated they are willing to purchase the crushing fines).

MARKET STUDY»

A preliminary study of the market for' quick lime for me gical
purpeses has been made, The mine managers in the Tucson ares have beem
contacted and without exception they are dissatisfied with their present ¥
source of supply and would enter into contracts. The wines in Tucson ares

are paying $17.00 per ton for bulk quick lime delivered to their plants.
‘Some $2.50 to $3.00 of this is made up in haulage costs,

There sre three suppliers in the State of Arisona:

1. Psul's Iime, located in the southesst comu; of the ﬂtat'o.
some 150 miles from Tucson, , .

2. U, S, Lims Company. located at Peach Springs, some 330 miles
. northwest of Tucson. s

5. Hoopes Lime Company, a small producer, loutcd.mr;h dm
on Highway $#88, ¢ R
. " ¢ .I' g

It should be noted that Paul's Lime produces an inferior
with obsolete squipment. Their production is pretty well tied up
~ the major mines in the Blsby and Douglas areas. Hoopes Lime sel]
total production to Miami snd Glebe. The U.S, Lime produces a gead
but the long haul to the Tucson area makes the product costl . Ao
* attached map for location of lime plants and nearby mines).
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. The tonwing mines are in the immediate area of the deposit “ “7*
a lldnmuntlotptin-rketdut«othotactthatthhd.pattlﬂl £
produce a superior product with substantial uving: in troim and

: haulage:

- Banner Mipes: Use 1,000 1bs. per day delivered in bulk Mh
by Paul's Iime, (Plan on increasing tonnage sub= -

stantially).
Use 20-25 tons per day buying in bulk; have contract

with Paul's, two years to run, Pay $17.00 per ua de-
livered.

Duvalts

Pimas 'Un3to¥tmporuy;pnrcmotru0.8.u-;
mtu.vsmm.tuu;mum.cm

B, & K

up-ndofyur.
Ks Use 1,000 1lbs, per day.
lake Shore Mines: Initially will use 1,000 tons,

Silyer Bell: Use 12 to 15 tons par day. Contract expires in less
than one year,

Christeas: Seven tons per day. Produetion stu-ung.ul 1960,

m 2.5mofwamn~pcrdu.m1n¢m.oon
ton landed.

Amnhn started by American Smelting & Refining
cﬂpﬂv \ﬂ.nhoinpmdnotimbyn&mdnnuo
20 to 30 tons per day of lime,

P e )
.|'.1
five or six larges mines northeast of Tucson where the r
will be competitive as to haulsge distanoce and ohﬂll

otthobuinoudutothonpﬂwm

St mmuuw.munamuom-w.
mulmltholnutd-pait. m.mxmmm.m

M are numerous towns of up to 30.000 m’p " T




sxtreme whiteness of the lime, which is uncommon, 1 o
ﬂnﬁﬁlmmuu'wuhﬂmdunnnn Thhtrp.‘

k testing period is necessary toprovothtullﬁlhﬂ.uv
limestone for this use, mnd_l,yittypom i

Mb. X
’huﬁu- 10, 1959,
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OPERATING COSTS LIME OPERATION, MT. FAGAN AREA.

100 tons lime production per day, 8,5 milliom b,t.u. per tom of 1 n,
Mﬂﬂdﬂlﬂlﬁﬂ”ﬂ“‘l’l‘”',

‘ 180,00 : 4
’.Oj.‘ :

Caleine fuel costs, 8.5 million bet.u. =
® 38¢ x 110 . 355,00
Caleine power, labor & maintenance & $1.50 per 150,00

Total Daily Direct Costs; $ 845,00
_

Per tom of Lime, S45 = $ 7.70 .
: 110 .

Indirect Costa: '
Management , supervision and acoounting
Taxes, insurance, postage, stationery, ete,
Amortisation of plant over 5 ysars
Repairs & Refactary Lining Maintenance @ 50¢ per tomn

Selling costs, estimate 204 per ton

Total Indirect Costs per Day

$ 60,00

30,00

15,00
, 55.00
Royalty payments, 20¢ per ton : 22.00
—N

$ 204,00

TR

' fotal Costs for Produsing 1 Ton of Bulk Lime = § 9.60

-u-gmomuupumun.mm'm uwm;m”
ton more for begging and thers would be 50¢ per ton extra delivery costs
to the Tu _ s

. Hydrated lilovouid also have an added cost for hydrating and bagging.
m.ﬂ&mwmhmmuww.

$1,00 psr ton should be sdded as a contingensy.
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Tests -on Mt, Fagan lime show ignition loss of ik, This compares e
sbly with other limes, which average closer to 50%, v
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lud Construction

A ._.uu_ Proyu.tuu
~ Water Tank & Facilities - Domestic

' 8ingle Phase Power
r&aa.-a«gosm

(o) GALCINE PLNT
‘Kiln, Purchase & Erection - Assume

' Batch Hydrator & Crushing
Storage Silos, 3 Steel
Bagging Flant & Storage




Allow breaking 4,000 tons of ore (under contract) t.b.ooo‘
Kiln Labor, 6-man crew @ $18 per day, 4 months 10,800
Bags ; i 2,000
m.mm-ssowmdvosw-zm. 16,000
Fusl, Power Flant - allow 2,500
Automobile Operation 200
Supply Purchase 2,000
Deposits and Rentals s 1,000
o T SN | 2,000

W o 3,000
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WISSER & COX
Consulting Geologists

November 30, 1959
MEMORANDUM FOR: Mr. J. D. Mason

Sabado Limestone Deposit
Pima County, Arizona

I visited the limestone deposit south of Tucson on the
Sabado claims on 11/29/59 in company with George Freeman.

The limestone occurs along the southern side of a small
diorite intrusion which has an errgtic shape, generally trending
eest and west in this erea. No detailed maps are available. From
cursory examination possible without mapping, it would seem that the
diorite more or less follows the bedding of the limestone, but be-
tween the portal of a lower tunnel and an upper shaft, cuts to the
south across the bedding. The limestone is a white coarse marble with
very little in the way of argillaceous or siliceous material, only a
few scattered grains of silicates, and & very intense white color.

A few bleck dikes and one skarn zone cut the limestone along the
general bedding trend, but they do not constitute any large quentity
of impurities and could easily be wasted in mining.

I am most impressed with the beautiful high reflective
white color of the limestone and 1ts apparent freedom from much in the
wey of impurities. It would seem as though, if a substantial quantity
of the rock can be developed, that uses such as glass, whiting,
fillers in the paper and paint business, and in the rubber business,
could be developed since there is very little in the way of useasble whit-
ing on the west coast. It certeinly would make a good quality lime.

One of the questions which can only be answered by explora-
tion is the shape of the diorite contact below the limestone. As
exposed by natural erosion, it eppears to be very steep. However, the
fact that the limestone is converted to & coarsely crystalline marble
for a substentigl distance horij,ontally from the diorite outcrops,
could be interpreted to mean thet diorite underlies the limestone at
a2 very shallow depth. It would appear that, assuming 200 tons a day
operation and 20 years life, that somewhere around 1,500,000 tons of
high grade limestone should be developed. This could best be done by
first, detailed mapping, probably with a plane table, and second,
perhaps $8,000 to $10,000 worth of drill exploration and open cuts,
actually drilling end blasting in a number of places and meking cross
sections of the deposit by horizontal and/or vertical drilling. I
doubt that the tonnage can be proved up for less than $8,000 end I
don't think it would cost more than $10,000. Location of the drill
holes and their depths, etc. would have to await detailed mapping.
This mepping would probably take ten days to two weeks with a two-man
crew of plane table operator and geologist.

Respectfully submitted

/s/ M. W. Cox
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m. T A. (}oodnight
Valley Hational B mk

‘Emlﬂsed are four cﬁpiea of my report on the
~Sebado limestone property. I would epprecilate
'ydur:,di“stributing these copiea to those who e
"»ahould recelve t.hem. %

"‘."my»s,mt’mnt in duplicate ia enclosed.
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FOLLOW=UP REPORT
Ol THE

MT. FAGAN MARBLE DEPOSITS
(SABADO LIMESTONE DEPOSITS)

PIMA COUNTY, ARIZONA

== Submitted to Tucson Lime and
Chemical Company

January 12, 1963

E. N. Pennebaker




The writer has done the following things with respect
to the further investigation of these deposits, also known as
the Sabado limestone deposits, and described in his report dated
Januwary 17, 1961, _
| 1. In company with My, J. D, Mason the core obtained
@ from seven exploratory diamond drill holes was examined.
| 2, A trip was made to the property with Mr, T. A.
Goodnight in oxder to verify the drill holes, their
locations and attitudes,

3. In the office rough estimates were made of the
tonnage and grade of material that might be extracted

from two different quarry designs.
4 Data from the experimental caleining operations
conducted by the Colorade School of Mines Research
Foundation were studied,

These various items are discussed in the following report.

2AAM0ND DRLLL UQLZS
Seven diawond drill holes have been put into the so-

called "Northern Deposit®, These are along five profiles spaced
at about 200 feet, Three holes are along profile A-A; one each
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are along the others, Thus a strike length of about 1,000 feet
was tested. The holes are of BX diameter and excellent recovery
was obtained,

The holes, with one exception, are pointed southerly at
a minus angle of about 40 degrees. The exception is a flat hole
drilled southerly into the face of the old tummel. These holes
are shown on a plan map prepared by Mr. Mason, and four of them
appear on the two cross-sections also prepared by him, The writer
has constructed three other working sections for the reserve estimate,

The geologic logs of the holes were made by Mr, Mason and
were judged to be properly done. The sampling was generally ade-
gquate, although in places the sample intervales are rather long.

The chemical analyses were made by Jacobs Assay Office
of Tucson, Arizona, a laboratory with an excellent reputation. All
samples were tested for Cad content referable to calcite (also to
dolomite, gypsum and scheelite if such were present, which is very
doubtful), Tests for impurities were made on composites for intere
vals selected by My, Mason, These do not cover all of the better
limestone in all of the holes, and further tests for intervals fale-
ling within the tentative quarry profiles would be helpful,

The analyses made available to the writer were mostly on
compilations prepared by Mr., Mason., The original reports by Jacobs
were not transmitted.

The writer was not present during the drilling of the
holes, but the drill hole locations were inspected on November 18,
1962, and the drill hole collars were verified,
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The slopes of the profiles above the drill holes were
also checked by Bruntom at this time, along with the bearings of
the holes and their inclinations,

Ionnaze

it is obvious that more limestone of good quality has
been outlined by drilling than ean be conveniently and economically
quarried, because of the configuration of the ground with respect
to the shape of the limestone body., Consequently, in order to
estimate a reserve tonnage, the writer has set up two tentative
quarry outlines and has estimated the quantity of rock within them.

Quarxy A. This tentative excavation has a steep south bank

about with the inclination of the bedding, ranging from 70 to 50
degrees to the north, The north bank slopes southerly at 60 de-
grees. This quarry is about 1,000 feet long with a width at the
top varying from about 100 to 250 feet., 1Its floor is at an eleva-
tion of 4,400 feet above sea level. The vertical heights of the
steep south bank varies from 200 to 250 feet.

The tonnage for Quarry A, using a factor of 11.5 cu. ft.
of rock in place equals 1 short tons, is as follows:

Total CONNAgBesccccescnccone 1.“3.500

Less 10%ceecocscssvocaccnese 184,350
1,479,150
The 10% subtracted is an arbitrary figure for waste mater-
ial (dikes and chert) to be cast out, for near-surface dirty material
to be discarded, and to compensate for the drtil holes not being
parallel with the block margins,
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Suarxy B. Inasmuch as the south margin of Quarry A, above,
is very steep and it may be found impossible to mine to it, another
quarry outline was tentatively set up with a south bank slope at
60 degrees. This lifted the floor to an elevation of 4,450 feet
above sea level and gave the following results:

Total EONNAg@essssccssssssasees?’0,000
Leml0% soeoscvocccscaccccseces 97,000
873,000

The above tonnage estimates were made from five vertical
cross-sections showing the shapes of the limestone body and the
outlines of the quarries. Two of the profiles were obtained from
Mr. HMason's cross-sections. The other three were determined by
the writer using a Brunton clinometer., Consequently the profiles
are approximate and they yield only a rough estimate.

Limestone areas within the quarries, as shown on the vere
tical cross-sections, were determined by planimeter, These were
multiplied by block lengths within which each hole (or the three
holes on Section A-A) was considered to have an influence on tonnage
and grade., The volume so determined was divided by a factor of 11,5
to convert to short tons in place.

Cross-sections and maps do not accompany this report,
However Mr., Mason has prepared a plan map and two cross-sections,

and the writer's working sections are available upon request.

Sxade
The grade, or chemical content of lime (Ca0), was averaged

over various interval groupings for the individual holes, This is
a "weighted average", and those intervals falling within the quarry
outlines were used to derive the grade of each block. Where analyses
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from surface sampling were available, or where several holes fell
on a section (such as Section A-A), a general average was deter=-
mined, Using the tonnage in each block, a weighted general average
was then obtained, with the following results:

Q“.t” A ([ EX R R RN R AT NN N 520061 c‘o
Qum B cessscecoscsase 52,08% Cal

lepuxitics

The general average amounts of the impurities present in
the limestone are more difficult to estimate because the intervals
analyzed do not fall neatly within the quarry limits. Probably
the best estimate is that obtained by a weighted average of all the
core analyzed, regardless of whether it is within or outside of the
tentative quarry outlines, This is as follows:

Silica - 510, 2,92%
Ferric oxide - F-203 0.19%
Magnesia - g0 0.05%
Alumina = Aly04 0,25 to 0.60% (?)

The writer believes that the above-noted amount of silica
(2,92%) may be somewhat too high and that a figure of 2,50 to 2,75%
is probably more correct. However, some additional sampling for this

fmpurity would yield helpful information,

The foregoing estimates should be considered as “"probable"
tonnages and ;éudc's rather than as "proved", This is because of the
various reasons already noted and also because most of the diamond
drill holes cut well below the quarry floors and their information
must be projected up a considerable distance, This is partly offset
by two profiles sampled by ir, Mason at the surface, but from such
iupltu it is difficult to obtain representative samples of the
impurities present,

On the other hand, the evenness of grade obtained from
all sources is definitely reassuring.
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Test work was conducted by the Colorado School of Mines

Research Foundation, Inc, Results of the work are contained in
a report dated November 28, 1962, a copy of which was made availe
able to the writer on January 11, 1963,

A brief summary of some of its conclusions are as follows:

Seed folnts

1.

2,

"The limestone feed to the kiln calecined normally as
compared with the high calcium quicklime of commerce".

"Material as represented by the limestone sample should
be able to be converted to quicklime in a conventional
rotary lined kiln under conditions which should render
the quicklime product economically competitive in its
market avrea®,

Previous tests, reported in 1960, "indicated the sample
material to be a good grade of high calcium limestone
which upon calcination would result in a quicklime pro-
duct meeting the ghgmical specifications for a high
calcium quicklime”,

The limestone decrepitated in a mamner that makes it une
necessary to remove quarry screenings prior to caleination,

“The dust loss resulting from decrepitation was surprise
ingly low".

Exoblems

1.

"The quicklime product is definitely off-color as com=
pared to the normal white high calcium quicklimes of
commerce, However, this should not impair its usefule
ness for applications where color is not at a premium”,

it is suggested in the report that “dry air classification
might considerably upgrade the appearangs of the quicklime,
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2, The material tested by the Colorado School of Mines
Research Foundation was somewhat higher in quality than
the writer's determination of the general average tenor
of the deposit,

CSQUCLUSIQNS
The foregoing point should be particularly noted., The
following is a comparison of analyses:

Material Tested Average Grade
Ccad 55.16% 52,07%
co, 43,20 (40,93, ealculated)
$404 1.13 2,75
Rg03 0.26 0,19 (Pey03)
¥go 0.05 ' 0.05
Hy0 0.10 0,25 = 0460 A1,04)

Nevertheless, the quality of the average feed can probably
be improved by careful quarry practice plus hand sorting.

Air classification tests should be undertaken on material
of gvexage grade to determine if improvements in both color and
chemical quality can be made, (This is contrary to the Foundation's
conclusion on page 15 of the report dated November 28, 1962, because
the tests were made on material that turned out to be purer than
the average.)

An added safeguard would be the drilling of several addi-
tional exploratory holes that would plerce the limestone within
the suggested quarry outlines.

In general the writer's view is favorable to the project,
The tonnage of raw material is adequate, a quality of feed better
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than some of the other operating Arizona plants can be provided
if proper care be exercised, and the test work ylelded promising
results,

AR e

E. N, Pemnebaker

Scottsdale, Arizona
Jamuary 12, 1963
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AUTHORIZATION

This work has been authorized by contractual arrangement of
October 8, 1962, between the Tucson Lime and Chemical Company,

Inc. and the Colorado School of Mines Research Foundation, Inc.

COLORADO SCHOOL O F MINES RESEARCH FOUNDATION
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OBJECTIVES

The purpose of this undertaking has been (1) to determine the yield

l of quicklime product resulting from processing a large sample of Tucson

|

- Lime and Chemical Company high calcium limestone through a pilot size

rotary kiln under commercial production conditions and (2) to thus obtain

~ a substantial quantity of the quicklime produect for further evaluation.

. These objectives are more fully outlined in a letter of October 8, 1962,

i from C. J, Lewis of the Research Foundation to Mr. J. D. Mason of

Tucson Lime énd Chemical Company (appendix).

COLORADO

SCHOOL

QO F MINES RESEARCH FOI'ND AT IO N
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FOREWORD

Commercial high calcium quicklime is usually manufactured from

. limestone containing at least 95% calcium carbonate. In this respect the

high calcium product differs from dolomitic quicklime which is manufactured

from dolomitic limestone containing calcium carbonate and magnesium

. carbonate in about equal molar ratio.

Practically all commercial quicklime is produced by calcining the

- limestone in direct-fired brick-lined rotary kilns. However, under some

| circumstances, vertical (stationary shaft) kilns are used and in special

cases hearth roasters and fluid bed kilns are in operation. It can be stated
however, that unless special circumstances warrant otherwise, the rotary
kiln is preferred.

When limestone is converted to quicklime, the volatile matter

including carben dioxide, moisture and organic matter is driven off and,

- of these, the carbon dioxide usually represents from 41-43% of the weight

loss. Thus for 100 tons of limestone fed to the caleining operation, only

about 60 tons of quicklime could be potentially realized and this figure

~ would be further decreased as the result of loss of fine limestone and
quicklime in the kiln exhaust gases. On the other hand, the loss of this
- volatile matter during calcination increases the amount of non-volatile

'~ impurities in the resulting quicklime. For example, a limestone feed

-Z-.
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containing 1% silica (SiO;) would result in a quicklime containing about

| 1.81% silica, assuming 42% weight loss during caleination. For this

reason non-volatile impurities in the raw limestone become quite signifi-

. cant in the quicklime product.

In the case of the limestone of interest to the Tucson Lime and Chemieal

- Company, a previous evaluation of samples of this material by the Research

Foundation had indicated the sample material to be a good grade of high

 caleium limestone which upen caleination, would result in a quicklime

product meeting the chemical specifications for a high calcium quicklime.
The only adverse characteristic of the quicklime produced from the samples

| was that of color - - the preducts being somewhat darker (less white) than

the usual high caleium quicklimes. However this was and is, not believed

| highly significant to the potential uses in the market areas involved. These

considerations are more fully deseribed in a report of February 10, 1960,
entitled "Evaluation of Limestone Samples for Production of Lime™".

However, the studies resulting in the aforementioned report brought

out the highly significant fact that limestone as represented by the samples

. tended to decrepitate during the caleining operation. In other words, the

limestone broke up into substantially -1/8" particles when changed from

' limestone to quicklime. Such decrepitation subsequently results in the
| formation of a substantial amount of dust and fine material which is

" entrained in the gases leaving the kiln, thus causing an important materials

5%

|
|

COLORADO SCHOOL oF MINES RESEARCH FOUNDATION
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as indicated, the nature of the Tucson Lime and Chemical material offered ,

|
|
|

- out producing the expected large amount of fines and dust. This fact was
'~ by the samples, to convetional rotary kiln caleination. 1'

-1/8" during caleination, there would be no need to remove fine limestone

' (quarry sereenings) from the limestone feed prior to calcination., As is

loss. In such cases, hearth roasters or fluid bed kilns may be required for
technical reasons and to minimize the loss of fine material. However, in the
studies as reflected in the report to which reference has been made, it was |

determined that the limestone sample decrepitated during calcination with-

interpreted as indicative of the amenability of limestone, as represented

Also, it was apparent that if the limestone decrepitated to approximately

well known, limestone feed to the rotary kiln must be sized for most {

~ efficient kiln operation and quicklime quality control in the case of limestonesi

which burn normally and do not decmwepitate. This results from 10-20% of

. the limestone mined or quarried being rejected as "screenings". However,

the possibility of eliminating the problem of "screenings",

As the result of the foregoing considerations, Tucson Lime and Chemical

Company authorized the work represented herein, primarily to determine

" the behavior of a large sample of limestone when converted to quicklime }

under actual ecommercial rotary kiln operations, and secondarily to thus |
produce a large quantity of quiéklime for possible further laboratoery
testing and maz;kct evaluation.

This caleination, involving nearly 5 tons of limestone, was undertaken in

a direct gas-fired rotary kiln appreximately 18' in length and 16" internal
r.
- i »

COLORADDO SCHOOL OF MINES RESEARCH FOUNDATION
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| 4, Stack discharge sample -~ At the end of the calcining operation a

|
f
|
*
r
|

Lime and Chemical Company. Nine tons of this material was crushed to
 pass a 3/4" square opening. No effort was made to screen out the fine

| material resulting from the crushing operation since it was known that the
' limestone would decrepitate to approximately 1/8" during the caleination.

.~ This -3 /4" crushed limestone is referred to as "feed" throughout this

~ sidered significant in that it represented the first major decrease in velocity |

| 6" square opening were delivered to the Research Foundation by Tucson

SAMPLES

1 Limestone - Approximately 10 tons of limestone crushed to pass a

report.
LB Quicklime - During the caleining operations 5065 lbs. of quicklime

 product were recovered. During calcining, samples of quicklime product

were taken every hour. These samples were later composited into 2 master
samples referred to herein as "product first half" and "product second half".
3. Dust - A dust sample was taken on an hourly basis near the dust

chamber at the feed end of the rotary kiln. This sampling point was con-

of the gases leaving the rotary kiln and is in the normal dust collecting area

of a rotary kiln operation. The samples were composited and analyzed.

|
quantity of extremely fine dust on the roof of the building housing the kiln was

|

obtained, mixed and sampled. This is considered to reflect the stack dis-

charge of the very fine material which would normally not report in the

conventional dust collecting chamber.

!
l
|
|
|
|
|
|
|
{
|
|

s -
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Rotary Kiln Specifications and Operating Conditions

Length
Diameter
Slope

: r.p.m,

| Retention time
Load %
Bed depth
Retaining ring
Feed chute

Feed rate

18!

16"

0.0448 ft. /ft. or 0.537 in. /ft.

3/4

90 min.

10.1

2,4

2" (inside diameter 16")

21/

150 1bs. /hr.

+il
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~ core (unburned limestone) appeared in the product and the feed rate would | ‘
range. On the other hand, the quicklime product began to glaze at around
' lining. The optimum temperature range therefore lies between 2000°F. and

~ be established in terms of the commercial kiln involved.

SUMMARY

The limestone feed to the kiln calcined normally as compared with the
high calcium quicklimes of commerce. The optimum calecining temperature

range was between 2000° F. and 2200° F, At temperatures below 1800° F.

have had to be substantially reduced to produce a quality product in the 1800°F.

2300° F'. thus suggesting over-burning and possible damage to the kiln

2200° F', and the-preferred temperature, within this range, would have to

The expected decrepitation of the limestone occurred and appeared to

be maximum in the hottest zone of the kiln where quicklime was being formed;

at the maximum rate. The dust loss resulting from decrepitation was |
surprisingly low. From the approximately 9600 lbs. of limestone feed to the |

 kiln, 5065 lbs. of quicklime product were obtained. From the inventory of

feed and product the actual dust loss calculates to only 3.9%. It may be \
concluded therefore, that from all limestone as represented by the sample, |

an overall quicklime yield of at least 95% could be obtained via retary kiln

- calcining. |

|
Based on all data and observations arising from this undertaking, matcria.}
as represented by the limestone sample should be able to be converted to quicie—
lime in a conventional rotary lined kiln under conditions which should render |—
|

the quicklime prbduct economically competitive in its market area. |

—7_
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DETAIL OF WORK PERFORMED

| Preliminary batch calcination operations in rotary smelting furnace .

The purpose of these experiments was to gain reassurance that the

' limestone sample would decréepitate without severe dust loss and to

establish a suitable size to which all the large samples should be erushed.

Four grab samples of the 6 inch limestone were taken and were crushed

: and screened as follows:

L -11/2 +1/4
2. -1 1/4 +1/4
3. ~1 +1/4

4. -3/4 +1/4

Ten lbs., of No. 1 were calcined at 2040° F', for 20 min., 4.96 lbs,

- of quicklime was recovered. Running time was 3 hours 45 minutes.

Fifty 1bs, of No. 2 was put into a preheated (1500° F.) furnace.

- Running time 2 hrs, 20 min, The final temperature was 2010°* F. for

30 min, 29.5 lbs. of product recovered.

A screen analysis was made on the two batch calcined products:

-8-
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Wt, % retained Wt. % retained

Tyler screen Neo., 1 No., 2
+ 3 mesh 13,2 5.6
~-3+6 13,5 Il.7
-6+10 22.4 25.4

- 10 + 20 29.4 31,3

- 20 + 28 11,1 13,3
-28 10.7 12.8
Total 100.3 100.1

As a result of these studies, particularly based on observations of the
decrepitation, it was concluded that the sample could all be crushed to pass :
I
!

a 3/4" square screen for the rotary kiln feed. Nine tons of the limestone was

therefore crushed and screened to -3/4" with no removal of dust or fines. |

The remainder of the original limestone sample was reserved for possible

further use. ' i

2. Kiln operations.
A, Start up. '
The kiln was fired up and heated for 6 hours. The exhaust fan was r

turned off because temperature could not be attained. The feed was started ;
in at a rate of 100 lbs. /hr. The first discharge was 50 minutes from start |

to feed. 50-75 lbs. was returned to the kiln because it was not completely

calcined. The feed rate was increased to 150 lbs. /hr. 3 } hours after

initial feed. The initial shakedown lasted for 8 hours before the kiln was
“«Q -

COLORADO SCHOOL OF MI NES RESEARCH FOUNDATION
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] judged to be in a steady-state. Additional information is presented in the
‘ Operations Log.

|
i B, Operation

9590 lbs. of -3/4" limestone was fed to the kiln and 5065 lbs. of

' quicklime was recovered. A dust loss of 374 lbs. (3.9%) was calculated

from a material balance. Additional information is presented in Operations

~ Log. The product was sealed in barrels to prevent adsorption of moisture

and carbon dioxide.

C. Operating conditions
The temperature ranged from 1830°. F. to 2200° F, but averaged
between 2000° F. and 2100° F. The feed rate initially was 100 lbs. /hr.
but was increased to 150 lbs. /hr, The retention time was approximately

90 minutes.

D. Sampling

1. The feed was sampled as it was crushed and placed in the

-e

barrels. The samples were composited and a screen and chemical

1 analysis made.

2. The product was sampled every hour and the sample was placed

in a labeled bottle. The samples were then composited into two samples,

st half of run and 2nd half of run, for analysis.

3. A dust sample was taken on an hourly basis at the feed chute.

A screen analysis and a chemical analysis was run on this sample.

COLORADO SCHOOL O F MINES RESEARCGCH FOUWUNDATION
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A stack discharge sample was taken at the end of operation.
This was taken from the roof of the building near the flue stack discharge.

An analysis was run on this sample.

E. Design data

The following design information pertains to the pilot kiln used

~in this study:

Length 18!

Diameter 16"

Slope 0.0448 ft. /ft. or 0.537 in, /ft.
P, 3/4

Retention time 90 min,

Load % 10.1

Bed depth 2.6

Retaining ring 2"(inside diameter 16")

Feed chute 2 1/2n

Feed rate 150 lbs, /hr. limestone sample

F. Operational difficulties
The only trouble that was encountered during the operation was
- mechanical. The fan on the stack was too large, thus pulling too much air
and cooling the limestone charge, The speed of the fan was reduced.
| The feed conveyor motor was over the feed chute and the heat caused
motor failure. During the 2 hour period required for repair of the motor,

|
|
\
|

_hand feed was employed. The difficulties encountered were easily solved.

COLORADO SCHOOWL OF MINES RESEARCH FOUNDATION
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ANALYSIS

Chemical

% Product
Constituents Feed 1st half 2nd half Dust Stack discharge
CaO 58%.20 97.9 95.9 55.4 0.9
R;04 0.24 0.37 0.42 0.55 0.64
Si0o; k. 13 1.47 3.46 2.30 2.27
MgO 0.05 - - - - - .- ---;
Cco, 43,20 0.31 0.45 41.0 28,2
LOI 43,30 0.34 0.47 41.1 26.3
Moisture 0.48 nil nil 0,03 nil
Total (minus 100,2 99,05 100.23 99.28 99.01

LOI)

Screen:

Tyler Standard Screen: Feed - wt. % retained

+3
-3+6
-6+ 10
- 10 + 20
«20 + 28
- 20 + 65
-65

Total

54.7
10.9

8.5

100.1

w 1T »
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Dust Sample Stack Discharge

Tyler Standard Screen wt. % Retained wt. % Retained
| + 48 7 S 2.1
- 48 + 65 1.3 7.9
- 65 + 100 13,7 24.9
=100 +:150 23.2 26,1
- 150 + 200 24.8 20,1
- 200 36.9 19.0
Total 100.0 100.1

Dust L.oss Calculations

Feed 9590 1b.

CO; loss 4161 1b. (43.2% x 9590 1b.)
Product 5065 1b.

Dust loss 374 1b. or 3.9%

- Ji§ &
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OBSERVATIONS

The operation proceeded so smoothly that about the only generalized
observation which can be made is that material as represented by the

sample is amenable to quicklime production via the rotary kiln route.

It should be pointed out that the size of the feed for commercial production

will probably lie between a top size of 1 1/2" and a bottom size of 1/2".

~ However, there appears to be no reason to crush any finer than the limiting

top size since decrepitation to about 1/8" will occur in any case. The

 limiting top size is that which will become completely decrepitated during

calcination so that no large pieces of partially burned limestone report with

the quicklime product. While these could be readily screened out, their
occurrence would reflect a materials loss. Based on prior experience, we
believe the limiting top size would be around 1 1/2" .

The quicklime product is definitely off-color as compared to the normal
white high-calcium quicklimes of commerce. However, this should not
impair its usefulness for application where color is not at a premium. The

quicklime product is violently reactive in water and slakes normally to a

~ putty which is whiter than the quicklime itself. The slaked product diluted

' to a hydrated lime slurry containing about 10 weight per cent solids appears

almost as white as the best grades of high-calcium hydrated quicklime. It
appears that much of the discoloring matter reports as a residue which can
be settled out of the milk of lime slurry. This further suggests that dry air

classification might considerably upgrade the appearance of the quicklime

w Tl =
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’ product. However, as may be noted from the chemical analysis, the product
!

| is nearly 98% calcium oxide and it is unlikely therefore, that either air or

* water classification could chemically upgrade the product to any important

 degree.

COLORADO SCHOOL OF MINES RESEARCH FOUNDATION
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RECOMMENDA TIONS

1. Because the lime putty resulting from slaking the quicklime product

' be investigated on a laboratory basis in order to ascertain whether the

| quicklime product might be superior in building construction applications.

2. Since it is probable that the quicklime product will require a further

crushing or possibly an air classification in the interest of uniformity,
crushing, grinding, and air classification of the product should be
investigated in order to determine which route, if any, might improve the

color of the product.

- 3. Since a market for high calcium hydrated lime in bags might be

‘ developed, the dry hydration of the quicklime product followed by the usual

air classification of a hydrate should be examined.

The Colorado School of Mines Research Foundation is presently in

position to undertake studies in any or all of the foregoing areas, including

.~ a market survey.

- 36 -

appears to be unusually plastic to the touch, plasticity characteristics should
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OPERATION LOG
SUMMARY
| Feed 9590 1bs. Total feed 9691 lbs.
: Product 5064 lbs. - Spillage 101 lbs.
} CO; loss 4153 lbs, Net feed 9590 lbs.
Dust loss 374 lbs, *
i % Dust loss 3.9
Products |
Normal product 4764 3/4 1bs.
Special products
A. End of Run 90 1/4 1bs.
B. Ideal Roast 55 1/4 1bs.
C. 2300 Product 95 1/4 1bs.
D. 2100-2200 Prod. 59 1/2 1bs.
Total 5064 1bs.
*Calculation
;
{
!L .17 =
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OPERATION LOG

lbs. Feed
Date Time Cumulative lbs. Product Temp. Range ® F. Notes
Oct. 12, 1962 1810 100 Fan turned on.
1800-1900 250 Adjusted feed to
100 1bs. /hr.
1900-2000 350
2000-2100 450
2100-2200 575 )
2200-2300 725 Adjusted feed to
150 1bs/hr.
2300-2400 875
Oct. 13, 1962 2400-0100 :
: 1 0100-0200 1091 309 3/4 1980-2030 End of shake down.
e
Qo
- 4 Oct. 13, 1962 0200-0300 150 1950-2200
0300-0400 300 : 1800-2100
0400-0500 450 1900-1940
0500-0600 600 1900-2180
0600-0700 750 372 3/4 1890-2010 Product barrel No. 2
Oect. 13, 1962 0700-0800 150 1930-2000
0800-0900 300 '1850-1880
0900-1000 450 1800-1830
1000-1100 600 18602020
1100-1200 750 1980-2070
1200-1300 900 2080-2110

1300-1400 1050 2040-2100
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Date

Oct. 13, 1962

Oct. 13, 1962

Oct. 14, 1962

Oct. 14, 1962

Oct. 14, 1962

Oct. 14, 1962

Oet. 15, 1962

Oct. 15, 1962

i ] | — e

Time

1400-1500
1500 -1600

1600-1700
1700-1800
1800~-1900
1900-2000
2000-2100
2100-2200
2200-2300

2300-2400

2400-0100
0100-0200
0200-0300
0300-0400
0400-0500

0500-0600
0600-0700
0700-0800

0800-0900

0900-1000
1000-1100
1100~1200
1200-1300

1300-1400
1400-1500

1500-1600
1600-1700
1700-1800
1800-1900
1900-2000

2000-2100
2100-2200
2200-2300

2300-2400

2400-0100
0100-0200
0200-0300
0300-0400
0400-0500
0500-0600
0600-0700

0700-0800
0800-~0900
0900-1000
1000-1100

1100-1200

pe—

—d
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OPERATION LOG

lbs. Feed
Cumulative

1200
1350

150
300
450
600
750
9500
1050

1200

150
300
450
600
750

900 °
1050
1200

50

200
350
500
650

800
950

1100
1250
1400
1550
1700

150
300
450

600

150
300
450
600
750
900
1050

1200
150
300
450

600

lbs. Product

359 1/4
350 1/2

325 1/4

295 3 /4

337 3/4

280 1/4

465

424

275 1/2

342 3 /4

326

299 1/4

Temp. Ragg * .

Notes

2060
2060-2090

2040-2090
1990-2030
1980-2080
1990-2100
2010-2090
2030-2090
1980-2110

1990-2100

1910-1990
1990-2110
20F0-2110
1990-2020
1990-2080

2010-1860
1910-2040
1980-2040

2040-2000

2000

2000-1900
1860-1900
1830-1880

1900-2020
2000-2030

2020-1850
1990-2080
1970-2030
2030-2150
1990-2020

2000-2050
2100-2230
2050-2080

2050-2080

1900 -2000
2000 -2080
2010-2050
1910-2010
1960-2030
2010-2090
2060-2140

2000-2080
2050-2110

2080-2120
1990-2050

Product barrel No. 3
Product barrel No. 4

Product barrel No. 5

2325 Feed to kiln plugged
2340 Feed to kiln open
Product barrel No. 6

Gas meter reading@ 0020 hr
920,410 cu. ft.

125 1bs. of reburn added.
0400 hrs,
Product barrel No. 7

Product barrel No. 8

0800 hrs. Conveyor motor
stopped - hand feed .
1040 hrs. Conveyor back on.

Exhaust fan on,
Exhaust fan off, ceoled
charge.

Barrel No. 9

Barrel No. 10

Gas meter reading @z345 hrs. |
946, 100 cu. ft.
Barrel No, 11

Barrel Ng, 12

Gas meter reading® 0620
953,850 cu. ft,
Barrel No. 13

Gas meter reading@ 1040
959,270 cu, ft.

Barrel No. 14. Fuel off.

End of operation g
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IN THE PAPER AND CHEMICAL
PROCESSING INDUSTRIES
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Central Control Panel—7’-0" dia. x 250’-0" Traylor Rotary Kiln.

In modern practice it is advantageous
to have closely controlled operation of
the rotary kiln and other units. By this
means it is possible to provide more
productive efficiency, as well as lower
costs for all processes, such as roasting,
burning, firing, calcining, drying, sintering
or nodulizing . . . in the production of
lime, cement, manganese, nickel, alumin-
um, magnesium, zinc, tin, refractories,
phosphates, dolomite or pigments. With
close control of these processes, through
centralized instrumentation, the product
quality is improved, fuel economies are
effected and kiln capacity is increased.
This method of instrumentation also
provides records for statistical analysis.

With Traylor centralized control, all
instruments, gauges, indicators, recorders
and other controls are located on a central
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panel on the firing floor, readily accessible
for the operation of the kiln. Strip charts
or round charts from the recording instru-
ments give a clear picture of the complete
kiln operation at all times. Performance
is shown of the feed, product and fuel
rates; burning zone and exit gas tempera-
tures; draft conditions; air flow, kiln
speed, etc.

Fuel savings and a high uniform pro-
duction flow are brought about through
automatic draft control, with indicators
to show the entrance and exit gases and
automatic adjustment of the stack damp-
er it is possible to automatically maintain
the proper flow of air for combustion.
Typical instrument panels are illustrated
on this and the facing page showing ac-
tual installations in operation.

The Multiple Tube Cooler is designed
with a welded plate steel outer shell
containing a number of tubes which are
sealed at both ends against the entrance
of any air except such small quantities
as cannot be prevented from entering
with the material being fed to the cooler.

In operation, the hot material is fed
into the cooler feed chamber through a
steel spout. As the cooler revolves, this
feed chamber delivers the hot material
into the tubes. The rate of progress of
the material through the tubes is gov-
erned by the inclination at which the
cooler is set, which is predetermined by
the cooling requirements to be met and
the capacity desired.

When the material arrives at the
discharge end of the cooler it is spouted
directly into a housing sealed against
the entrance of air and the escape of dust
from the inside.

The design of the cooler is such that
parts are easily accessible and the load is
so distributed that a minimum of power
is required for driving.

Traylor builds various special types
of rotary coolers, among which are the
Water-cooled and the combination Air
and Water-cooled Multiple Tube Types.

In the water-cooled type the tubes
are of welded heat-resistant steel con-
struction and of a number and size to
suit the capacity desired. These tubes
are attached at each end to a steel
plate tube head which is bolted to the
supporting head. These supporting
head castings are designed with oversize
trunnions which support the machine in
heavy water-cooled bearings. The feed
end hood is fitted with a steel spout,
carefully packed against the escape of
dust, and a dust-tight spout is provided
at the discharge end of the cooler. The
machine is driven by a fully enclosed
girth gear at the discharge end through
a speed reducer.
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In operation the material to be cooled
is fed by spout into the feed end com-
partment and from there it flows into the
open ends of the muffle tubes, traverses
the tubes for a portion of their length
where it encounters the diaphragm units
where it is split up by these diaphragms
into four separate shallow streams, each
passing into one of the segmental com-
partments formed by the diaphragms
with the walls of the tubes. During the
rotation of the cooler the material is
showered from one compartment to
another through the openings in the
diaphragms—this mixes and tumbles the

Nl AN
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material about and exposes all parts of
it to the cooling surface of the tubes.
These openings are staggered, relative to
each other, along the length of each dia-
phragm. The material flowing through
the openings in one diaphragm is in-
terrupted by the next diaphragm, thus
interrupting the travel of the material
between the segmental compartments
and causing the material to move a short
distance forward along each diaphragm
before it escapes onto the next diaphragm.
This insures a suitable interval of contact
between the material and the diaphragms
and helps in the cooling effect.

Throughout the travel of the material
through the muffle tubes it is directly
cooled by the spray pipes. These pipes,
depending upon the design and effect to
be secured, can be located below the
cooler, through the center of the cooler
or above the cooler to spray the tubes
with water properly and help to cool the
material rapidly.

Wherever the spray pipes are located
the water discharges from different direc-
tions against the tubes and as they
rotate out of the range of the water
sprays and complete the path of rotation,
the moisture evaporates from the outside
of the tubes and accelerates the cooling
action. Because this evaporation effect
is important for the most efficient opera-
tion of the cooler, the tubes are preferably
left uncovered and exposed to the air in
order to promote the free circulation of
air into contact with the tubes.

As the cooled material issues from the
ends of the muffle tubes it is directed by
a deflector piece out through the hollow
trunnion and then into the discharge
head. From the discharge head the
material is led off by way of a chute.

Another design of these special coolers
utilizes water, or both air and water
together, as the cooling medium or
mediums.

In operation, the hot material coming
from the rotary kiln is fed through the
spout, which is refractory lined, into the

9'-0" dia. x 175°-0" Traylor Rotary Lime Sludge Recovery Kiln at paper mill in Florida, U.S.A.

Many rotary kilns are operated with an
opening between the end of the kiln and
the kiln hood. However, in order to con-
trol combustion in the kiln it is necessary
that a seal be provided at this point.
The photograph at the left shows a dis-
charge end seal of the labyrinth type
which is used in this instance to control
the secondary air required for combustion.
The secondary air enters the chamber
which completely encircles the discharge
end of the kiln, thereby distributing the
air about the entire circumference of the
kiln. This keeps the discharge end of the
kiln and the nose ring segments cool and
protects the end plates as well as intro-
ducing the secondary air equally around
the flame for more efficient combustion.
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In order to prevent, as much as possi-
ble, the infiltration of air, various types
of air seals have been devised for both the
feed end and discharge end of Traylor
Rotary Kilns.

All Traylor Rotary Kilns are offered
with a feed end air seal, unless other-
wise specified.

Discharge end seals are only included,
when, after a study of conditions, it is
decided that a seal at this point would be
advantageous.

The standard seal for the cold or feed
end of rotary kilns is illustrated in the
top photograph.

This consists of an angle-shaped nozzle
bolted on the housing. One leg is bolted
to the housing and the other placed on the
same inclination as the shell. An angle-
shaped machined floating seal ring casting
fits over the nozzle. Wearing plates are
bolted to the vertical face. The floating
ring is mounted on rollers running on a
track and supported on angle brackets.
The rollers take a wire rope supporting a
counterweight to keep the wearing faces
constantly in contact. An angle ring with
a machined vertical face is fastened to the
shell. This has a segmental wearing ring
bolted to its flange. The wearing rings
run together, the one revolving with the
kiln and the other remaining stationary.

Another type of seal is the labyrinth
type illustrated in the lower photograph.
This seal consists of a nozzle bolted to the
dust housing. A flange, placed on the
same inclination as the kiln, is provided
for bolting a seal plate to it. A labyrinth,
formed by using two annular plates with
a spacer between them, all held together
with bolts, is mounted on the shell. A
drive, consisting of a key welded to the
shell and fitted to the labyrinth, is
provided.
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material-receiving compartment at the
forward end of the drum. From this
compartment the material flows into the
inlet ends of the muffle tube.

During the period of travel of the
material through the forward chamber
of the cooling drum, the heat transmitted
through the walls of the muffle tubes is
carried off by the air by means of a fan of
small capacity connected to the pipe
leading off from the casing, is drawn into
the chamber through the inlet ports and
deflected across the tubes by the baffle
ring. The highly heated material thus
undergoes a gradual cooling and the air
entering the casing is heated to a high
temperature by reason of its passage into
contact with the muffle tubes so that
this air may be used in the burner of the
kiln for supplying the air of combustion
or may be piped to the coal pulverizing
mill, such as is frequently provided in
conjunction with coal-fired kilns, for
drying and preheating the fuel in advance
of its delivery to the burner.

The material, after passing through the
forward compartment, enters the chamber
where the tubes are exposed to the water
spray. The spray pipe rotates with the
drum and directs jets of water in various
directions against the muffle tubes so

that the tubes are showered with water
throughout their entire period of rotation
and the material is rapidly cooled. The
water falling into the drum flows out
through the drain slots into the basin
located below the drum and this heated
water may be pumped to other parts of
the plant for use in boilers or other
appropriate apparatus, or the water may
be cooled for recirculation through the
cooler.
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KILNS FIREHOODS

Operating on limestone,
oyster shells and recar-
bonated sludge and are
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8'-0" dia. x 160’-0" Traylor Rotary Kiln
in paper plant in Alabama, U.S.




ROLLER SUPPORTS
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2 Roller Supports of a 4-support 7'-0"
dia. x 250°-0" Traylor Rotary Kiln in
paper plant in Washington, U.S.A.

Thrust roller mechanism and
drive of a 7°-0" dia. x
200°-0"" 4-support Traylor
Rotary Kiln at paper plant
in Oregon, U

FOR
PRODUCING
LIME

used in basic as well as
in chemical processing
plants. :

2—8'-6" dia. to 7'-0" dia. x 400°-0" Traylor
Rotary Kilns in lime plant in Central Pennsyl-
vania, US.A.

KILE No2




Because of the rapid cooling of the
material in the spray chamber the cooler
may be substantially shorter than hereto-
fore when the cooling was done entirely
by air, thus providing a more compact
and lighter structure, requiring less power
for its operation. Furthermore, sufficient
heated air is reclaimed from the cooler
to meet the normal needs of the plant.

Another form of a combination air
and water-cooled cooler is illustrated on
Page 20. In this cooler the material to
be cooled is continously passed through a
series of relatively thin-walled muffle
tubes supported in header plates. The
tubes are air-cooled throughout a portion
of their length and water-cooled for anoth-
er portion of their length. The air-cooled
portion is enclosed within a housing or
cylindrical drum, through which a stream
of cooling air is passed, and the water-
cooled portion of the tubes, located
beyond the end of the housing, is exposed
to a water spray further to promote the

cooling of the material. The air is
introduced into the housing under pres-
sure through an intake conduit opening
centrally through the back header plate
and removed from the housing through
an offtake conduit opening through the
front header plate. The intake conduit
is extended through the water-cooled
zone of the cooler and exposed to the
water spray for pre-cooling the air prior
to its introduction into the housing.
The water-cooled muffle tubes are located
beyond the housing and open to the
atmosphere so that the outside air is free
to circulate into contact with the wet
tubes and increase, by evaporation, the
cooling of the tubes.

The weight of the cooler, in major
part, is supported for rotation upon
rollers mounted upon a concrete founda-
tion. These rollers engage riding rings
placed on the drum. The cooler is rotated
by means of a ring gear and pinion driven
by a motor through a speed reducer.

Standard gear guards are made of steel
plate and completely cover both the
main gear and pinion and protect them
from much of the dust and dirt.

Weatherproof guards, which completely
enclose the main gear and pinion, are
offered as special equipment, on special
request.

The standard firehood for Traylor
Kilns is made of steel plate of welded
construction. It is made to size so as to
allow the discharge end of the kiln to
project inside of the hood so that the
material is dropped directly into the dis-
charge opening provided in the bottom.
See illustration below.

In the front face there are openings
for (1) the burner pipe, (2) clean-out
door, (3) observation holes, (4) any other
openings that may be required, such as
secondary air pipe, radiation pyrometers,
etc. Itis also equipped with a clean-out
door at the bottom of the front of the
hood.

An access door is placed in the side of
the kiln hood. This is large enough so
that most of the refractory repairs and
other necessary maintenance to the kiln
can be made through this door. A door
of this type makes it generally un-
necessary to disconnect piping or roll
the kiln hood backwards for normal
maintenance and saves considerable time
and expense.




for proper operation they should not
have to be touched. With an adjustable
base under the driving unit it is easy to
compensate for wear, etc., by doing all of
the adjusting at one point, namely, the
drive base. See above.

An auxiliary gasoline power unit, as
shown in both photos, is recommended on
all multiple support kilns to rotate the
kiln at slow speeds in the event of power
failure.

For rotary kilns or other rotary units
with two supports it is not considered
necessary to provide an adjustable base
upon which to mount the driving unit for
the reason that to keep the gears in mesh
only two supports must be adjusted.
Therefore, this type of drive is provided
with a sole plate which is not adjustable.
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All drives may be arranged for direct
connection to the motor through a coup-
ling or provided with a V-belt drive.

Several other designs of drives are
employed for special operating conditions.

Traylor Rotary Dryers are similarly
constructed to Traylor Rotary Kilns
and Traylor Rotary Coolers. In the fab-
rication of the shell, design and assembly
of the riding rings, supporting rollers
and girth gears, the same care and pre-
cision methods of manufacture are em-
ployed.

Traylor Rotary Dryers are of two
types—Indirect Fired and Direct Fired.
The first named is for use in drying
materials that must not be contaminated
by the products of the combustion of the
drying fuel, or in cases where the gases
of the material being dried, such as coal,
might ignite from the sparks of com-
bustion. The Direct type, which is the
more efficient of the two, is used in cases
where the restrictions mentioned do not

apply.

Traylor Indirect Fired Dryers are of
three designs—(I) with inner and outer
shells, (II) with a single shell completely
enclosed in a stationary housing of brick
or other construction, and (III) with a
number of tubes contained within an
outer shell. In any of these designs, a
firing chamber is provided, under or at
the feed end of the dryer, using any type
of fuel.

In the double shell dryer (I) the
material being dried is contained in the
outer shell, while the gases pass through
the inner shell to its end, which is slightly
inside of the end of the outer shell. At
that point all danger of ‘““flashing” from
sparks having passed, the gases enter the
outer shell, reverse their direction and
flow countercurrent to the material, to
the exit point at the feed end of the dryer.

In the housed dryer (II) the gases sur-
round the single shell containing the
material and enter the shell at the dis-
charge end after danger from ‘“‘flashing”
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is past. Then the gases flow counter-
current to the material, to the exit point
at the feed end.

The tube dryer (III) is of a construction
similar to the multi-tube cooler described
on Pages 20 and 21 of this bulletin and is
designed for handling materials which
might become contaminated by contact
with the combustion gases.

In all of these designs, lifters, set in a
sharp spiral, are provided at the feed
end of the dryer, to facilitate entry of the
material into the shell, and others, set at

a lesser angle, throughout the balance of
the shell, to shower it freely while
advancing.

Traylor Direct Fired Dryers, or those
into which the heat is introduced directly,
are of two general designs—(I) those
having a furnace at the discharge end
open to the shell and (II) those having
an inner brick-lined fire tube projecting
for some distance in from the discharge
end. In the first of these designs (I) the
furnace may be of the stationary type,
arranged for coal, oil or gas firing, or the
furnace may have the form of a portable
combustion chamber, attached to the
discharge end of the dryer with a suitable
air seal. Combustion chambers may be
arranged for pulverized coal, oil or gas
firing.

Rotary units are revolved by means
of a train of spur gears. The main or
girth gear of a rotary kiln is mounted on

an inverted section gear-holding flange,
made in halves and usually of cast steel,
and is fastened to the shell close to the
thrust riding ring, which is located near
the middle of the kiln to maintain proper
longitudinal mesh with the pinion. The
teeth are machine-generated with high
addendum and the gear flange is faced on
both sides, making the gear reversible
so that both faces of the gear teeth may
be used. The main pinion is of cast,
forged or tool steel with low addendum
machine-generated teeth and is fitted and

keyed to the slow speed shaft extension
of the speed reducer or mounted on a
jackshaft connected by a coupling to
the slow speed shaft of the reducer. All
gears are of heavy proportions to take
care of shock load, wear and life expec-
tancy.

The use of long kilns for fuel economy
requires a multiple number of riding
rings and supporting rollers. For efficiency
in operation, provision should be made to
adjust the main gear and pinion without
regard to the level of the kiln shell or
adjustment of the supporting rollers.
Therefore, an adjustable base is recom-
mended as standard construction under
the complete driving mechanism unit.
It is difficult to keep the gear and pinion
in proper mesh by changing the roller
supports as once these supports are set

ms.«ss END
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DISCHARGE END

obtained. With this type of construction
the two bearings must maintain perfect
alignment with the shaft, regardless of the
point on the surface of the roller where
the maximum pressure is exerted by the
moving kiln.

The base of each bearing is cored out to
hold a large supply of oil and is water-
jacketed for cooling the oil.

The oil is lifted by means of a bucket
wheel which delivers it to a distributing
pan so as to flood it over the entire length
of the shaft. The design of this oil well
and the oil distribution are shown in the
drawing on Page 7.

One set of roller bearings in each kiln
assembly is always equipped with a pair of
thrust roller bearings (one horizontal
roller on each side of the riding ring or
tire) to prevent the kiln moving uphill
or downhill. Standard practice is to

counteract this movement or end thrust
by a slight adjustment or skewing of the
supporting rollers. (See below). How-
ever, the thrust bearings can be designed
to carry the full thrust of the kiln with
the supporting rollers running parallel.

The thrust rollers in most instances
are conical to insure true rolling contact
on the riding ring which is tapered on
both side faces. They are large in diame-
ter and have wide surfaces so that the full
face of the roller is in contact with the
tire at all times.

Traylor also makes three other designs
of roller supports which are used on
dryers, coolers and slakers—one is a self-
oiling type—another a grease lubricated
type and the third is fitted with double
Timken bearings—for either oil or grease
lubrication.

O
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In the second of the designs mentioned
(II) the fire tube communicates with a
furnace, or it may be used as a com-
bustion chamber with a burner for pul-
verized coal, oil or gas. The function
of the fire tube is to project the heat
further into the dryer toward the feed
end than is possible without it in order
to aerate and cool the material passing
through the annular chamber surrounding
the fire tube.

Traylor Dryers of the two designs just
described are divided into chambers by
diaphragms, except for a short distance
just inside of the feed end, which is blank
and brick-lined. Lifters are welded to
the diaphragms and the shell is provided
with inclined lifters for advancing and
turning the material as has been de-
scribed previously.

Any Traylor Dryer providing for coun-
terflow of the combustion gases, except
the last one described, may be arranged
for parallel flow, to meet special con-
ditions, by locating the furnace at the
feed end.

All Traylor Rotary Dryers are designed
for use with the usual dust chamber and
stack. An exhaust fan may also be pro-
vided at extra charge.

Traylor Lime Slakers are of the rotary
double shell or drum type and designed
to handle either cold lime or lime as it is
discharged from the kiln at temperatures
up to approximately 1800°F. These slakers
are also designed to produce, in the first
step, a lime putty, and in the second step,
to dilute the lime putty to milk of lime
of any consistency desired. The actual
slaker temperature and the diluting tem-
peratures are mechanically controlled by
thermocouples placed in the lime putty
zone and in the milk of lime discharge.
The slaker not only controls the settling
rate of the resultant particles of lime
but also acts as a classifier to eliminate
grit or sediment, and discharge it from
the system. All Traylor Slakers are built
to specification and to fit the particular
job for which they are intended.

The brief specifications following will
serve to acquaint the reader with the
construction of these slakers.

The main shell or drum is made of
heavy steel plate of the same full welded
construction as all Traylor Kilns, Coolers




in number, depending upon the length of
the kiln. We recommend, for use on kilns,
coolers, dryers and slakers, the “full-float-
ing” type of tire. The special mounting
of these tires holds them securely in place
relative to the roller supports but permits
them to float free of the shell as it con-
tracts and expands. Traylor tires have
wide faces and are made of machined
steel. They are either cast steel box sec-
tion or cast or forged steel solid section.

It is necessary, at times, to replace worn

TRAYLOR © O

KILNS IN

CHEMICAL
PROCESSING .
PLANTS

The efficiency of modern rotary kilns
is due, in no small measure, to the roller
supports on which they run. Easy align-
ment, continous operation and low main-
tenance are highly important for modern

O heavy multi-support rotary kilns. Traylor
engineers pioneered in the design and
perfection of the easy aligning, single

roller supports, used on Traylor Rotary

11’-0" dia. x 100°-0"* Traylor Ro-
tary Kiln in chemical processing
plant in California, U.S.A.

8-0” dia. x 160’-0” Traylor
Rotary Kilns in paper mill in
Alabama, US.A.

O

Thrust roller mechanism which is located near the middle of kiln.

or broken tires. To eliminate the neces-
sity of cutting the kiln shell to remove
the tire, rewelding and realigning it after
the new tire is installed, sectional tires
have been designed by Traylor engineers.
One of these is a tire cast in two pieces
with the abutting joints machined so as
to form a self-locking joint. Another is
made in four pieces, divided into halves
circumferentially, and each of these halves
divided longitudinally with tongue and
groove joint.

Kilns, Coolers, Dryers and Slakers.
The standard roller support is the two-
roller type, as illustrated below, made
with cast steel or forged steel rollers
mounted on forged steel shafts. The
bearing bases are cast integrally and are
very heavy. Note that each of the two
bearings supporting the roller are tied
together so that a rigid mounting is

View of oil reservoir and oiling mechanism distributing oil over
the shaft in a Traylor Single Support Roller Bearing.




Kiln section mounted on cars ready for shipment. Note—riding rings and gear flange assembled in our plant. Shell is

ready to place on support rollers.

Heavy machined steel tires or riding
rings are a very necessary and important

part of every rotary kiln, especially on the
longer multi-support kilns which are being
used to a greater extent in many of the
process industries.

The type of tires or riding rings supplied
with a Traylor rotary unit is selected after
a study has been made of the conditions
under which it must operate. Traylor
equips all of its kilns and other rotary
equipment—coolers, dryers and slakers—
with the best type of tires for the service
which the machine is to render.

The tires or riding rings are two or more

8-0” dia. x 160°-0"” Traylor
Rotary Kiln in paper plant in
Alabama, U.S.A.

7—9'-6" dia. x 250-0"” Traylor
Rotary Kilns in bauxite plant in
Alabama, U.S.A.




and Dryers and is straight and true.
Inside the feed end there is a concentric
cylinder made of thick plates. This
cylinder is rigidly fastened to two sets of
four bent bars riveted to the outer and
inner shells.

At a properly determined point from
the feed end of the shell is a continuous
spiral flight made of bars welded to the
outer shell and extending into the annular
space between the inner and outer shells
a suitable distance. This flight is spaced
at one foot pitch. The height of the
flight varies from two inches high at the
feed end to six inches high at the dis-
charge end.

A feed head, with an adequate opening,
is provided in the feed end. It is fitted
with a drip flange.

The conical section at the discharge
end has an opening at the small end. It

32

is provided with a drip flange to prevent
water running down the outside of the
shell. A continuous conical flight is
welded into this cone.

A series of short lifters is welded to the
inside to move the cones toward the dis-
charge end. These are really interrupted
helixes. All parts of Traylor Slakers
which are exposed to the liquid are of
stainless steel, the outer shell being 109
stainless clad, one side (inside) only.

The drum is provided with a sufficient
number of cast steel riding rings, which
are securely wedged and welded to the
stiffener plates on the shell. The tire
nearest the feed end is beveled on the
sides to suit the thrust rollers. These
tires are carefully turned, bored and
faced.

The supporting rollers are large in
diameter, to obtain suitable bearing con-

()
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tact with the tire. They are made of
cast steel, carefully annealed, machine-
finished and pressed on the shafts. The
shafts are made of low carbon forged
steel, annealed, and are increased in size
in the center.

A flange is riveted on the shell to which
the gear is attached. It is turned, faced
and drilled to templet to receive the
gear.

The drive consists of a girth gear made
in halves, carefully machined and faced
on both sides so that the gear may be
reversed to use both faces of the teeth.
The main pinion is keyed to the slow
speed shaft of the reducer. The girth
gear and main pinion are enclosed in a
sectional housing.

The speed reducer is provided with
outboard bearings for the heavy shaft
and is fitted with a coupling for connect-
ing to the motor.

The motor, speed reducer and outboard
bearings for the speed reducer are all
mounted on a steel sole plate.

The illustrations on Pages 29, 32 & 33
show representative installations and shop
assemblies of Traylor Rotary Slakers.

When rotary kilns are to be installed
close to sea level or the water table level
or when drainage is a problem, such
installations, in order to keep the entire
plant above the water level, would in-
volve massive construction and expensive
foundations to erect the kiln at an ade-
quate height so that the hot material
could be properly discharged into a
cooler or slaker. For installations in-
volving these problems a special hot
materials conveyor has been developed
which is illustrated on Page 34.

From these illustrations it will be noted
that the conveyor consists of heavy cast
heat-resisting metal buckets which move
on axles connecting each bucket. The
axles are equipped with flanged wheels
which operate on rails.

By the use of a conveyor of this type
it is possible to erect the feed end of the
cooler or slaker on approximately the
same level as the discharge end of the
kiln. In this way the excess costs of
construction are eliminated.




TRAYLOR
HOT MATERIAL
CONVEYORS

Traylor Hot Material Conveyor with 24" wide pans in paper
mill in Louisiana, U.S.A.

Traylor Hot Material Conveyor with 32" wide
pans in paper mill in Virginia, US.A

O

tion, Traylor engineers secure all of the
pertinent information about the process
and the product. They study every step
of the process in which the proposed kiln
is to be used. Then, from their past
experience and records of operating data
covering several hundred rotary kiln in-
stallations and the results of the study
made, our engineers design the kiln of the
best type and size which will produce the
right product with the greatest economies
in fuel and operation.

There are also many additional factors
which are taken into consideration by
Traylor engineers in making up the
drawings and specifications. From these
factors are determined such necessary
parts as the best type of roller supports—
the proper drive—the right kind of air
seals to be used . . . either on both ends
or only one end of the kiln, etc. and etc.
Taken all in all, it is careful engineering
from start to finish which assures Traylor
kiln users that they have the best in
thermo-processing equipment.

All Traylor kiln shells are made of
quality steel plate of a thickness suitable
for the service for which intended, with
the necessary reinforcing bars, brick
retaining rings, feed heads and discharge
ends.

The sections on which the riding rings
are mounted are made of heavier plate
than the balance of the shell.

All shop joints are automatically weld-
ed.

The field joints are provided with the
necessary clamps and bolts for aligning
before welding.

Chain of the proper quantity and size
is included for wet process kilns.

In all cases where transportation limi-
tations permit, Traylor Rotary Kilns
are shipped with riding rings and gear
flange assembled (See photo on Page 6),
ready to place on the support rollers.
The shell is shipped in as few a number
of sections as is practicable. The joints
between the shell sections are welded in
the field.




An example is the rotary kiln. Origin-
ally designed for use by and in the
portland cement industry, where it
increased production, produced a more
uniform product and reduced costs per
barrel of cement, the function of the
rotary kiln and the results that could be
obtained through its use were not long
in being recognized by many other in-
dustries, and it was soon included in
various manufacturing processes, thereby
replacing other less economical types of
equipment formerly used.

Examples are the utilization of the
rotary kiln in the sulphate pulp industry,
also in many mineral industries where
they have changed over to the use of
rotary Kilns.

Present trends indicate an even greater
and wider future use of rotary kilns in
the process industries. This wider use
of rotary kilns is due to continual im-
provements made in the efficiency of

2

kilns, to which Traylor engineers have
made many contributions.

With the steadily increasing demand
upon process industries for greater pro-
duction, the rotary kiln offers many
technical and economic advantages. No
other method has equalled the perform-
ance of a rotary kiln from the standpoint
of capacity, continuous production and
lower maintenance.

A partial list of materials processed in
rotary kilns appears on the inside front
cover of this bulletin.

A rotary kiln must give long periods of
continuous service, therefore, it is very
necessary that sound engineering design
and careful analysis of the work it is to do
precede the actual construction of the
machine so that when finally installed in
the plant of the user it can be depended
upon to operate with greatest efficiency.

Before proceeding to design a kiln for
installation in a thermo-processing opera-

A FEW OF THE

TRAYLOR

ROTARY KILN
FOREIGN

INSTALLATIONS

9'-0" dia. x 175’-0” Traylor Rotary Kiln
in bauxite plant in British West Indies.




For fifty years Traylor has been one
of the leaders in the advancement of
rotary kilns and has engineered and
developed a large number of major
improvements.

Rotary kiln performance has been
greatly improved with Traylor Single
Support Type Roller Bearings—all welded
steel shells—feed and discharge end seals
—heat recuperating chain systems for
wet process kilns—improved kiln feeders
—kiln controls—drives and many other
innovations.

During this time Traylor engineers
have acquired a background of unusual
experience in designing and building
hundreds of rotary kilns. Soundness of

design and high standards of Traylor

craftsmanship have won the confidence
of all industries in which rotary kilns are
applicable.

The photographs in the following pages
show many kinds of Traylor Rotary
Kiln installations, also brief descriptions
of the designs and special features which
make Traylor Rotary Kilns, Coolers,
Dryers and Slakers the preferred choice
of engineers and operators.

It is not unusual for a machine, which
has been designed, engineered and built
for the requirements of one industry, to
have its advantages recognized in other
industries and be adopted for use in
processes for which it was not originally
designed.




Calcining—Cement (Wet or Dry Process)—Lime from Limestone, Oyster Shell or Carbonate

Sludge for Paper Mills, Sugar Mills & Chemical Plants * Roofing Granules * Bauxite *

Rotary Magnesite ° Dolomite * Gypsum ° Clay * Expanded Aggregate ° Vermiculite °*
Kilns Manganese * Petroleum Coke * Black Ash * Spodumene * Lithopone * Boron

Roasting and Chloridizing—Gold * Silver * Iron * Titanium °* Potassium Salts * Sodium
for Aluminum Sulphate

Volatilizing—Mercury * Zinc Fuming (Waelz Process)

Sintering—Iron Ore * Phosphate Rock
Nodulizing—Manganese Ore

Rotary
Coolers Cement * Lime °* Alumina °* Magnesia * Petroleum Coke * Slag * Ores * Chemicals
for
ota
R 4 4 Clay * Iron * Frit * Salts * Coke * Tin Oxide * Dolomite * Chips * Antimony °* Sand
Dryers Limestone * Ilmenite * Slag ° Coal * Bauxite * Copper * Zinc Residue * Gypsum
for Ammonium Sulphate * Manganese * Phosphates
Crusl‘nng Gyratory Crushers (Type TC for primary service, Type TY for secondary service)
Machinery Jaw Crushers (5 Types—M * H °* HB * R * S—for primary service)
Crushing Rolls (3 Types—A * AA * Four Tension Rod—for secondary service)

Feeders Apron * Grizzley (Stationary or Reciprocating) * Slurry * Table

Mills Wash * Pug * Rod * Tube * Ball * Compartment (2, 3 or 4)

Scrubbers  Oyster Shell * Rock * Ores
Casting Machines  Circular or Straight Line for Anodes * Cathodes * Wire Bars * Pigs

Furnaces Zinc * Lead * Copper Matting

.NlaChillOl'y for Cement Plants * Gravel Plants * Lime Plants * Sand Plants * Slag Plants * Slate Granule
Plants * Concentrating Plants * Cyanide Plants * Milling Plants * Copper Converting O .
Plants * Lead Refining Plants * Smelting Plants
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VI

Nature of Specimen

Laboratory No.

Submitted By
for:

Tests Made

RESULTS

VALLEY LABOIQATOIQIES

Incorporated

REPORT

Limestone Date

| 12-22=60
A60354-1 Date Received

12-20-60
E.N.Pennebaker
Thomas A. Goodnight, Report Telephoned
Phoenix, Arize.
as listed
Percent

Calcium Oxide (CaQ) - 29.12
Carbon Dioxide (COp) 20,10
Magnesium Oxide (MgQ) 11,88
Silicon Dioxide (8i0p) 20,80

Respectfully submitted,
VALLEY LABORATORIES

BT L A P

Michael Je. 1livan

As a mutual protection to clients, the public and ourselves, this report is submitted and accepted for the exclusive use of the client to whom it is addressed and upon the con-
- dition that it is not to be used in whole or in part or in connection with the name of these Laboratories nor any members of its staff without written luthorizahon These results
were obtained by following standard laboratory procedures; the liability of the corporation shall not exceed the amount paid for this report.




VAD

Nature of Specimen
Laboratory No.

Submitted By
fors

Tests Made

RESULTS

VALLEY LABORATORIES

incorporated

REPORT
L tone Dat
5@3%1 Date Rgceived'
E'IHQP ennebaker
Thomas A. Goodnight, Report Telephoned
Phoenix, Ariz.
as listed

Percent

Caleium Oxide (Cald) 29,12
Carbon Dioxide (CO2) 20,10
Magnesium Oxide (MgO) 11,88
Silicon Dioxide (810p) 20.80

Respectfully submitted,
VALLEY LABORATORIES

P o

Michael J, Sullivan

As a mutual protection to clients, the public and ourselves, this report is submitted and accepted for the exclusive use of the client to whom it is addressed and upon the con-

dition that it is not to be used in whole or in part or in connection with the name of these Laboratories nor any members of its staff without written authorization. These results
were obtained by following standard laboratory procedures; the liability of the corporation shall not exceed the amount paid for this report.



VL

VALLEY LABORATORIES

Incorporated
REPORT
Nature of Specimen Limestone: _ Date
' ' 12=22-60
Laboratory No. A60354-2 -~ &6035)4--.5 Date Received:
_ ' 12-20-60"
Submitted By E.N,Pennebaker
for: Thomas A. Goodnight, Report Telephoned
Phoenix, Ariz.
Tests Made
S5i0
RESULTS ( 2)

Sample Markings

ENP -2
ENP -3
ENP -4
ENP-5

Percent Si0Op

VL —— e — e et 570

1};8
4.93%
3.55%
0.75%

Respectfully submitted,
VALLEY LABORATORIES

'f::z;2724{;,?iifiﬁiizf::é?Z;quﬁ__~

Michael J.

As a mutual protection to clients, the public and ourselves, this report is submitted and accepted for the exclusive use of the client to whom it is addressed and upon the con-
dition that it is not to be used in whole or in part or in connection with the name of these Laboratories nor any members of its staff without written authorization. These results
were obtained by following standard laboratory procedures; the liability of the corporation shall not exceed the amount paid for this report.




VI

VALLEY LABORATORIES

Incorporated

REPORT

Nature of Specimen Limestone Date2 .
12226

Laboratory No. AGO3 w2 —w ABO35H-5 Date Received
12«20-60

Submitted By E.N,Pennebaker

for: Thomas A. Goodnight, Report Telephoned
Phoenix, Arisz.
Tests Made
(8103 )
RESULTS

Sample Marklngs Percent Si0p

ENP .2 11.85%
ENF - a 4,90
Eﬁp" 3-5
EEP -5 0.75%

Respectfully submitted,
VALLEY LABORATORIES

Michael J~Sullivan

As a mutual protection to clients, the public and ourselves, this report is submitted and accepted for the exclusive use of the client to whom it is addressed and upon the con-
dition that it is not to be used in whole or in part or in connection with the name of these Laboratories nor any members of its staff without written authorization. These results
were obtained by following standard laboratory procedures; the liability of the corporation shall not exceed the amount paid for this report.



VALLEY LABOQATOIQIES

Incorporated

REPORT

Nature of Specimen Limegtone
M«&

Laboratory No. &60390-2 —_ WSM D;z Received
Submitted By B+l Pemmobaker '
for: Thomas As uaa&:d.ght, Report Telephoned
Phoendx, Ardi

(8102 )

Tests Made

RESULTS

Pereent 5402

+83 }Lac-’%"a‘

Respectfully submitted,
VALLEY LABORATORIES

Michael™J, Bullivan

As a mutual protection to clients, the public and ourselves, this report is submitted and accepted for the exclusive use of the client to whom it is addressed and upon the con-
dition that it is not to be used in whole or in part or in connection with the name of these Laboratories nor any members of its staff without written authorization. These results
were obtained by following dard laboratory procedures; the liability of the corporation shall not exceed the amount paid for this report.




VI

Nature of Specimen
Laboratory No.

Submitted By
for:
Tests Made

RESULTS

VALLEY LABORATORIES

Incorporated

REPORT
Limestone Dfﬁ.ag.&c
A6035%=1 Djenagzgé
E.N.Pennebaker
Thomas A. Goodnight, Report Telephoned

Phoanix, Arize

as listed

Percent
Caleium Oxide (Cal) 29.12
Carbon Dioxide (CO3) 20.10
Magnesium Oxide (Mg0) 11,88
S$ilicon Dioxide (81i03) 20,80

Respectfully submitted,
VALLEY LABORATORIES

Michael J+ Sullivan

As a mutual protection to clients, the public and ourselves, this report is submitted and accepted for the exclusive use of the client to whom it is addressed and upon the con-

dition that it is not to be used in whole or in part or in connection with the name of these Laboratories nor any members of its staff without written authorization. These results
were obtained by following standard laboratory procedures; the liability of the corporation shall not exceed the amount paid for this report.



¥ S

T S=-9938

=

f ir. Berbert Plaxton

| fuite 2108 Svar Bidg.

| 60 Klug Bsreet desh
Toreonto 1, Cancde

et Tuseop ilie
Dear Er. Plaxson?
énelosed is & prelimlnery revort by Jack Ballem, the
ﬂ

engineer that we sent up to Colorsde school of kines %o
observe the lerge scele furnsde Fune

48 you will sote from the report, the "Fllot Vlant™ test
wa® gompietely satisfuctory and the resulte very eancoursglng.
The Qust Losa wes suazingly low, less shan 44, the produet proe
duces was of pod grede, plus 975 g0, end caleining wes
eooomplissed a% & relotively low furasee Ssmpersiure, Ailso
1t wes not nseessary t0 seresn ou the flnes befors furneeing.

o/
=
D : ¥r. Lewie's revort from the Colorado school of Kines will
of coures be muen more in datell snd sore ssnelusive. 1
Knpueht you would be interested in hevisg Bsllewms report wille
sl to hear frow ¥r. lewls. 2is report will probably
ssvaral weeks 10 complete.

Very truly yours,

ek N, J. De Ksson
E L Br. . ¥, Fenanlbaker

Gaf/er




The semple, sxeept for about 300#, was crushed through /4"
screen and head ssmple cut out. NoO fines were not sereensed out
ahead of furnsecing. Head assayed as follows:

cao 55.16%

coe - 4d.2 Loss on iganition - LﬁI
sioz 1.18 43.3%

REO3 0.24

Mgl 0.08 {less than 0,08%)

Cel {(oumputed by igu. loss - C02)

g0 is being rerun by more accurate method, This is ex-
ptionally low for most limestones.

The %20 was on the pulverized heed sample snd is not accurate
or kiln feed., It i1s being rerun on kiln feed sample from a
aled drum,

¥nO ie being rerun &s first semple showsd only treace.

The kiln is 18' long and 16" in dizmeter with a slope of 4.9%.
This is slightly more shen 6/8"/ft. It is turning at 5/4 RPM which
ives & periphisl speed 5.1 ft/min., A 2" dam at the discharge end
ld- the feed bed at about 10% of the furnace eross-section. With
50 ed with density of 1l00g/eu ft, this gives a retention time
o This compares favorably with the 90 min retention tinme
3’tornnla.

n is fired by & netursal gas burner at the disehsrge end,
are evacusted by & variable volume blower. Teuperature
'lose t0 2000 degree F &t the defdorepitution peint wihieh

' from the discherge end of the kiln., Feed rate was
preading & welghed emount of feed along & measured seetion
speed belt. Froduct was gollected end cooled in metal
leh were emptied into tered stecl drums whiech were

¢ nplghed., Product and dust namploa were texzenm hourly end
tclean sealed jars.

No successful efforts wers made to get gas consumption and
effieleney readings se the proper equipment wes not immediately
available énd the results would be meaningless for sny other kiln,
Kost of the dust loss occured where the materilel dropped from the
belt into the feed breeching snd is essured to be aluost completely
uncsleined materiel., There wuas also a small smount of steam at this
point. The exhaust stack showed no visible dusting although & small
amount was evident on the roof ad jacent to the stabk at the end of
the run, 4 sample of this materisl was collected and appeared to
be wostly eeleined perticles. analysis of this dust is belng made.




The bourly product samples will be composited &nd final
apalysis mede., Four samples at different temperature ranges
were run laemediately so & preliminary saterial balance eould
be wade. These ren as follows:

ssmple Tou;rxgnga wC0g
@ 185C - 1880 Q.89
B 1880 - 2020 0.04
¥ £010 -~ 2110 0.06

D 2030 - 2150 0.06

These &ssays are exceptionally low and indicate 8n almost
rfect burn with relatively low Stemperatures. The normal
emperature in commerclisl plants renge from 2200 - £300 degres F
for compliete caleining. This is probably largsly due %o 3he high
dlent heat transfer becsuse of no dusting in the kiln. It was
ted thet the stmosphere in the kiln was clear &% all times,
th no dust clouds %o hinder the transfer of radiant hesat.

In the materisl balsnce, the COg remaining la the produet
y be ignored, as the assay for g0z in the head sample 1s not
agecurate to that degree.

[] Material Balance ibe

Totel feed %o kiln 9590
o product cbtalned 2085
nee (80 - COg = Dust) 4625

«3 x 95690)
nee -~ bDust gég% - 3.9% of feed

on the composit product sample will be more accurate
lassays indicate a produet in excess of 97% Ga0 can be

Er 8 pointed out that thers were no detrimental faetors
appearsnt and several ltems were very bensficicl: %o witj

() Tue dust loss is unusually low due %o %he materisl
breaking down into grains instead of dust.

(b) Tue material esleines at approxizately 300 degrees ¥
iower then in pormal prectlce.

(e) The grade of the product is as nizh or nigher Shan
is normally produced. : :

(af Judging from tiis ore sample, i1t eppears that it will
a0t be necessary to sereen out the fipes, a® is more normally done,
due to the mined ore breuking down to & grandular product rather
then dust. Tols would constitute a substantisl eaving in cost.

A more ovnalﬁnivo\aad detail report will be made by hir. Le<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>