Multiple files are bound together in this PDF Package.

Adobe recommends using Adobe Reader or Adobe Acrobat version 8 or later to work with
documents contained within a PDF Package. By updating to the latest version, you'll enjoy
the following benefits:

- Efficient, integrated PDF viewing
- Easy printing

« Quick searches

Don’t have the latest version of Adobe Reader?

Click here to download the latest version of Adobe Reader

If you already have Adobe Reader 8,
click a file in this PDF Package to view it.



http://www.adobe.com/products/acrobat/readstep2.html


b

3 . . . .. .Y ) .
DMA Form 1 . /4&9
Lrs v ° —,

-DEFENSE MINERALS ADMINISTRATION
Control Slip

CONTROLLED DOCUMENT

DMA Docket No. 2733 X

DO NOT DETACH THIS SLIP

Action on this document is recorded and
controlled in Reports and Records Branch.
Any movement of this document between di-
visions or offices of DMA or movement outside
DMA must be reported to the Reportis and
Records Branch. Actions taken that affect
status of the case must also be reported.

This document has been recorded as

 Any action taken to change the type of
request for assistance must be promptly
reported to the Reports and Records Branch.
Use DMA Form 2 for submitting these reports.

| EXPLRATION
\
|

Routing Slip
To: JRON & FERRO ALLGE;Déte“’ 11-17-51

To: I::L-&‘\&&MAL// Date {{~26 =5 |

- To: Q%Qwézéé . Da /2-2/-57

23,”,./3.\’367
To: Y ate /’/ﬂ;//__g)
To: @'PC—Q—-—\/V Date . é?:i?
To: Date
To: Date
To: Date
To: Date
To: Date
To: Date
To: Date
To: Date
To: Date
To: Date

DO NOT DETACH

CONTROLLED DOCUMENT

INT.-DUP. SEC., WASH., D.C. 08868





o K -

! ‘ , R 4 o SURNAME:
N UNITED STATES . . |
DEPARTMENT OF THE INTERIOR

7.
DEFENSE MINERALS EXPLORATION ADMINISTRATION » ~Xqle.
 WASHINGTON 25, D.C. | ? d
4(/@ ' _ RN S :
- Ke I% L

I

Mp. Howard I. Yeung, Peputy AMaiznistrater , :
Defense Materisis Proourement Agemy = e —
Oensyal Serviees Adninfictwation mmu
Veshingten ts. D. O |
| o . ‘ _
\ : : - BEes Dosket Ne. DMA 173X ~ lIrea
: - Vhitoduak, Inscsperated
Sabanich Ceunty, Veahiaghon

Dear Mr. Towmng:

i _ ' Mudmmmofuwmhhmﬁm
(exr 109 predessssor DHA) and Whitesbusk, anud. m Veo$ 195th
Btreset, Beattle ”u W’

Anmvul uummnmumu. msm
spplied under date of Juas 13, 1951, for aid for am expleration
projest eevering iron cesurring ae nagnetite in Sachemish Cowady,
Vashingten. Althoogh the same spplication omitied even swoh essendial
{uformation s the amount of aid requested, it wes not wadil April 1k,
1958, that we reeeived a yeply (dated Yebruary 19, 1952) to our letters
.f“”’a Qﬂmlnn-hr “; 195, mwuwh
frem the muuat. ' '

Both Martha 3. Garr, U, B. Oselogionl Survey, and :nhin N,
Peubes, U. §. Puresn of Nines, % vhem the dagket was referred respec-
Sively on Apiril 15 and April 23, 1952, noted thad YVhiteslmek's pyo-
posal wae & production rather than an supleretien prejest snd suggested
Mas the fiadd team bde consulted. Asvemdingly, undey date of May 29,
1952, the dsadet was oent 0 the Rmseutive Offieer, Heglea II, vith the
ouggestton that the applisant be ssmtested be mm mt uplmtm
aseivtanes wes desired. ' ,

Shat Mr. R. C. Robisson, Chalrsma of the Beapd, of Vhitesduok had
stated that he wves mwot interestad in murntm u-um Yas enly
ia a Wm lm






' Ve are, thorttbr-. rniarrinc the fb!ll'inS»‘bﬂhlt to 7‘“
foy eonsideration. :

swymu.‘
g\~£
- : : ; C'z O & nuwendor: ('
Defonse utnnrala nupxcrutiqn
mmwm '
|
r

Paolosuyes

¥ilartin'ls
8/1/s2

ect  Admn. Reading Mle
v+  1-Decket
7. M. Porbes, USBM
Martha Carr, USGS
Fleld Team Reg. II
6. 0. Selfridge
¥. 8. Martin






| . » o ‘ - FuE cort™®
. . . - SURNAME:
UNITED STATES "
DEPARTMENT OF THE lNTERlOR

DEFENSE MINERALS EXPLORATION ADMINISTRATION
WASHINGTON 25,D.C.

______________________

N». R. 0. Rodinmen C . ’ . ' w ) ) :
Vhiteotuek, Ine. , _ _ V .

220 Vet 195%h Btrect ‘ -
feattls 77, Vashington

So: Deskst Ne. DMA 1735X - Irem
Vhitestnek, Ine.
Sauk 1 4o 7, indlwsive

Snahentsh Qeunty, Yashingbon
Dear Nr. )ﬁhuﬂ | | | -
Beferense is made tt m sonversations sarly m- mth
regariiag the subjeet prejost with he mamdbers of the Defense

Ninerals Hnplevation Muinistvetien Field Tean for Regioa xx i th
Mqurm- at Bpm Veshington.

Ve underetand t2at you are mot Anterested ia wplmun
aseintanse dus oaly ia & yrodustien leem. Assordingly, we have
reforred yoor application, aad sepies of our sudssquent eervespond-
e, to m Mm Maservials Presursment mw Loy cmi«mﬂu.

Slaserely yours,

e 0. Mlttendzor"‘ ( 7(""“’3 4\\

Asting AMdainistrator -
Defense Ninevals nqloutim
Mnuintstration .

WSNartin'la

8/1/52

cel. Ldnn Rnding l‘ile

' Docket '

J. N. Forbes, USBM
Martha Carr, USGAS o
Tield Team Reg. II
G. C. Selfridge :
W. S. Martin ‘ l






STANDARD FORM NO, 64

® o |
Office. Memorandum - uvNiTED sTATES GOVERNMENT

TO

FROM

SUBJECT :

R. F. Adams, Administrative Officer, DMEA DATE:  August 1, 1952

Attn.: Docket and Control Branch

Iron and Ferro-Alloy Division, DMEA /4&/

Docket No. DMA 1733X - Iron
Whitechuck River Deposits
Snohomish County, Washington

The ebove docket is returned herewith. Also attached is
& copy of a letter to Defense Materials Procurement Agency from the
Acting Administrator, Defense Minerals Exploration Administration,
transmitting duplicate copies of the correspondence in the same
docket and explaining that since the applicant is interested in a
production loan rather than exploration assistence the matter is
one for consideration by Defense Materials Procurement Agency.

/ﬁc%

Ge Ce Selfridge, Chief
Iron and Ferrc-Alloy Division

Attachment

koo
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‘ o F | ‘ -~ FILE cow®

\ . o : - Lo " SURNAME:
UNITED STATES. ~. - .~

DEPARTMENT OF THE lNTERlOR a0

~ Attn.: Doeket and Contypd Fapadh oz o c. R T

Iren and Terro-Alley Divisiea, DNRA R [t v

Decket No. DMA LMK - Irem - e
Vhibdeshnak River Deposites - _ . . [ S ——
Snohomish County, wunms.. e | R S —

m above A«ht is ronnol hevevith. Also atdtaol
8 oopy of a letter to Defense Materials Procurement Agendy from Ahe
As¥ing AMministrator, Defense Minerals Expleoration Adminisiration,
Srensmitting duplicats copies of the sorrespondsnse ia the same
doeket and sxplaining that since the spplicand is interested in.a
predustion losa yather than expleration assistancs the matter is
one for consideraticn dy Defense Materiale Procursment Agency.

V4 "Eéo’fg@@ @qwmam ‘
$7 ,

G. C. Selfridge, Chief =
Iron and Ferro-Allay Diviaion

asmnt

VSMartin'le
8/1/s2 =

‘cc:‘ Mnn. Reading l‘ilo
: _.DPecket
G. C. Selfridge
¥. S. Mardtin
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UNITED STATES
DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS ADMINISTRATION

TON 25, D. C.
Spalmne L, Jaghin:ton

Juiy 26, 122

e ile e FOMIngom
filtechucl:, incorxxatod
22 Jest L5th Streot
Soattle 77, ‘oshinton

Doar e obirgons

e o fip inglli of Lhe U, S. furomi of [dnus condacted
you with raforonce to your hitechuck iver dewsgits, ¢ statos
that you e not intorested in explar-tion sssistuwre, it only in
a productlion Lowi, L oam anclosine borewltli the nocessaxry Sorms to

aidy T o omotvretion Loan on tho woparty,

Sincaral ;o yaurs,

fe o aelassniiorn
ecubive L9409
Tield Toms, fordon i

anelaaures

[ 2 R
OMEA s






UNITED STATES
DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS EXPLORATION ADMINISTRATION

WASHINGTON 25, D. C.

So. 157 Howard Street
Spokane L, Washington

Jdly 26, 1952

Fren e
,,‘r

.

Memorandum
To: Operating Committee, DMEA
From: DMEA Field Team, Region II

Subject: Docket No. DMEA-1733X, Iron, Whitechuck River Deposits,
Snohomish County, Washington

In reply to your referral on the subject docket, the
appllcant Mr. R. C. Robinson, was interviewed by E. A. Maglll of
the Bureau of Mines, A brief memorandum by Mr. Magill is attached
which states that the applicant is not interested in exploration
assistance, Application blanks for a production loan are being sent
to him,

By DMEA Field Team, Region II

0.0 Ruioet s ron

A, E. Weissenborn, Exec, Officer
(U, S. Geological Survey)

« E. Volin, Member
(U, S. Bureau of Mines)

Enclosure
gt
cc: USBM Cory.

'R

‘ /"L’(A N /
B






So. 157 Howard Street
Spokans L, Washington

July 26, 1952

Tor  Operating c'mm.tt,ee, DMEA =
Froms . DMEA Field 'rm, Reglon II

&xb,ject‘i -uocket No. DI%-J.TB}X, Iron, »Jhitochuck R:Lm Depasita,
I Snohomish Cmmty, Waghington -

In reply to your referral on the gubject docket the .
aoolicant, Mr, it, C. Robinson, was interviewed by E. A. e'ﬁasill of
. the Dureau of Minss, A brisf{ memorandum by Mr, Marili is attached’
. whieh states that the applicant is not inturested in exploration

! asa:utamm Application blanks for a yrodmtion doan are beinr aexrb ’

5 T By* B .memd'T‘ea::, m;ion'mz -
o o v
_ (U. S. Geolo:*ical Survey) :
4M. 1—1. Volin, Hmm‘ :
(U, s. Buroau of : .lnea)
Bnolosure . ,
ooy USBHM

" AEW/iml






M, E. Volin, Member DIEA Field Team, Region IT U galy 22, 19%2
E. A, Magill, Mining Engineer, Bureau of Mlnes S

Docket No, DMEA 1733X - (Iron)’ ' :
Whltechuck River Deposits, Snohomlsh County, Washington

} The spplicant, Mr. R, C, Robinson, was contacted on July 7,
1952, in regard to the intent of his application on the subject
property; He stated that he was not interested in exploratlon
a351stance but only in a production 1oan. .

Although the property was not v1s1ted it is reported by
members of the Washington State Division of" Mlnes and Geology that
the deposit does not contain any greater percentage of magnetite than
other sand and gravel deposits, When questioned on this suBJect -the
anpllcant stated that he had no reason to believe that it did,

It is suogested that the docket be referred to. the Defense
Materlals Procurement Agency for approprlate actlon.

. E. A. Hagill.

Orig., to files

cc: Wash, (2) - -
UsGs (1)
Albany(l)
EAM (l)
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M, E. Volin, Member DMiA Field Team, Region II . July 22, 1952
E. A, Magill, Mining Engineer, Bureau of Mines

Docket No. DMrA 1733X (Irom)

Whiteomick Fiver Deposits, Snohomish Counsy, Uaahington

The applicent, Mr, R, C, Fobinson, was contected on July 7,
1952, in regard to the intent of his application on the subject property.
He atnted that he was not interested in expleration assistance but only
in a production loan,

Althwgh the property was not visited, it is reported by
members of the Weshington State Division of Mines and Qeelogy that
the deposit does not centain any greater psroentage of magnetibgthan
other sand and gravel deposits. When questioned on this subject, 'ohe
applicant stated that he had no reason to believe that it did,

It 1s suggested that the docket be referred to the Defense
Materials rrocuremont Agency for apprupriate action,

Or:lg. to files
cc: Wash. (2) /

USGs (1) : B. A, Fagill

Albuqi
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M. B. Volin, Member DMEA Field Team, Region II July 22, 1952
B. A. Maglll, Mining Engineer, Bureau of Mines

Docket No. DMEA 1733X (Iron)
Whitechuck River Deposits, Snohomish County, Washington

The applicant, Mr. R. C. Robinson, was contacted on July 7,
1952, in regard to the intent of his application on the subject property.

He stated that he was not interested in exploration assistance but only
in a production loan.

Although the property was not visited, it is reported by
members of the Washington State Division of Mines amd Geology that
the deposit does not contain any greater percentage of magnetite than
other sand and gravel deposits. When questioned on this subject, the
applicant stated that he had no reason to believe that it did:

It ia suggested that the docket bde referred to the Defense
Materials Procurement Agency for appropriate action.

E. A. Magill






UNITED STATES
DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS ADMINISTRATION
WASHINGTON 25, D. C.

M. A x. Voitmh!’l
Exetutive 0ffteer, Region IX
South 157 Hevard Sireet
Spelane 8, Vashingten

m?%&jgﬁf

Re: Decked No. DMA 173XX - I
- Whiteshuck River Depeatts

Moo
FILE COPY
SURNAME:

yd Y

‘ | fneheuish Gounty, Washingten

Deay Mr. Veissenborni

Vo are seading yeu & deciktet ex the above stated yrojess, in
vhich an applisation hiss been nads for sxploration assistanse.

Thiv appliesnt makes ne wpseifis proposal for explering the .
. In fost, all the data sudmitted indisale that & pre-

properyy :
duetion loan e desired vather than an exploretion lemm.

Ve suggeet that you centast the spplicant and find out 12
he denives ewploraticn sseistsncs snd, 1f so, the amoumt and type

of woyie he wishes.

If the qipnmt desives & produetion loan, refer him te
the Defense Matorials Prosurement Ageney and suggest that he with-

dyew his spplication for suplorstion assistanse.
Sineerely yuur_s.'

ce

(#igned] ¥RANK ', J@mssa;; 5 _57 N

Chalrman, Operating Cesmittes
Defenss Ninerals Ixploretion

Mainistyation
Enoclosurves TL.Chapnan'lm
o 5/26/52
Apprevedt. .
- cc: Admn. Reading File
s:‘qr:' (218 .\‘.“@d ~‘§ ‘ ' Doek.t
‘ e ( J. M. Forbes, USEM
Member, Buveau of Mines Martha Carr, USGS

, Field Team Reg. II
) P : Operating Committee
z&%dm /36/ G. C. Selfridge
Membey, Geologiocal Survey T. L. Chapman

N






: Moo
. _ FILE COPY
® Q | SURNAME:
UNITED STATES
DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS ADMINISTRATION

WASHINGTON 25, D. C.

}WW 28 fope, S

¥r. R, 0, ”‘m“ .
Yhttesduek, Incerperated
225 VYesd 195%h Strest
Seatile 77, Washingion

Ret Docket No. DMA 173X - Iron
mmm ntnr mttl

Dear My. Yedinsen:

Your npplualica foy assistanse in esiplering the adove
neted property has been. yeviewsd by the Iron snd Ferro-Alley
Division of the Defense Minsrals Mupleration Mzliaistretien. Ve
ssanot find shoers you have msde azy spesific propesal for an
suplervation project. Kenee, we are referring 1% to Mr. A. R.
Veissondern, Rxecutive Offiesy, Begion II, South 157 Howard Strees,
Spokans 8, VWashingten.

The Regional Offies will natutmnanmhuhu
regerd %o your desires on the project.

Singerely yours, - A
| R
.. Miktend 'L % WV) 747
Aoting Mainis
Defonse Minsyals Exploration
Maintistyation
TLChapmant!lm
5/26/52

cc: Admn. Reading Tile
. Decket _
J+ M. Yorbes, USIM
Martha Carr, USGS
Tield Team Reg. II
Operating Committae
@,  Ce Selfridge

T. L. Chapman






UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES
WASHINGTON 25, D. C.

BEPARTIERT OF THE Lyiemisy May 16, 1952

Dsfeass et Ll Giistration
J!yauuh.g

Memorandum MAY 191952
To: _George Selfridge - D. M. E. A,
From: Jachin M. Forbes, United States Bureau of Mines

Subject: Review of Docket No. D.M.E.A. 1733=-X (Iron Ore) Whitechuck Inc.,
Snohomish Co., Washington.

I have reviewed the information comnected with the subject
proposal which was forwarded to me under Miss Carrs' memorandum to you
of April 23,

As noted by Miss Carr, the proposal requests no assistance for
exploration, and the question of claimant agency is not clear. Aside
from that aspect of the proposal, the following comments are offered:

Mr. Robinson and his associates have done what must appear to
them extensive investigation into the possibilities of exploiting an
easily mined mineral deposit. The idea of developing complex mineral
deposits, and especially iron production in that area is one that I
would like to encourage. However, the information eessembled thus far
in this instance is inadequate and unreliable as a basis for the expendie
ture of the fequlred»funds. It is possible that :the scheme would work
out, but it is not possible to judge the degree of risk involved with-
out a detailed study under profe331onal guidance with respect to both
economics and technology.

In order to justify activation of the proposal, preliminary
investigations should be made to determine the average analysis of
magnetic concentrates. The documents submitted with the proposal ine
dicate that the average iron content would be less than 50 percent with
over 25 percent silica plus alumina plus titania (acid gangue to be
slagged). The 72 percent mentioned by Mr. Robinson must refer to iron
oxide content and would indicate a low grade ore after concentration.

Additional studies would be indicated only if a higher grade
concentrate is assured. These would include experimental runs in a
commercial size electric furnace to determine the cost data and chemical
analysis of the pig iron produced.

_Copy, retained 400






It seems fair to assume that acceptable iron could be marketed,
but the evidence indicates that the pigs produced at the University of
Washington were high in silica (light color and high smelting tempera-
tures). High silica or silvery iron has a limited but premium market.

If it is decided that D.M.E.A. is to continue an interest in
this proposal, I recommend that the field team be consulted on the
over-all aspects of the proposal. It may be that the Bureau of Mines'
Northwest Electrodevelopment Laboratory at Albany, Oregon would be
interested in the possibilities. I am forwarding the docket as re-
ceived from Miss Carr.

w

Jachin M. Forbes






UNITED STATES G-HD-MC

DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
WASHINGTON 25, D. C.

April 23, 1952

Memorand um
To: George E. Selfridge, DMFA
From: Martha S. Carr, USGS

Subject: Review of Docket No. DMA 1733X
Whitechuck, Inc.
Snohomish County, Washington

In answer to your memorandum of April 15:

The aid required by the applicant appears to be of a DMPA
rather than a DMEA nature. His answer to Question 21 under the
Exploration includes the building of a separation plant, an’ electric
furnace plant, and a charcoal plant--and refers to no exploration of
the property to prove his estimates of reserves (5,940,000 tons of
magnetite iron).

As the only information available to us concerning the
deposit of magnetic black sand is that furnished by the applicant, it
is recommended that the application be referred to the field team for
verification of the data and an understanding with the applicant as to
whether or not exploration aid is required. This suggestion is
dependent, of course, upon an affirmative decision by Mr, Forbes of the
Bureau of Mines that the titaniferous sand is amenable to present
metallurgical methods--and that the project appears to be feasible from
a commercial standpoint.

The attachments pertaining to this docket, together with a
copy of this memorandum, are being forwarded to Mr. J. M. Forbes.

Copy retained 400

. , . IN REPLY REFER TO:





‘ ‘ IN REPLY REFER TO:
i ) AT
Lt

UNITED STATES

DEPARTMENT OF THE INTERIOR
' GEOLOGICAL SURVEY
WASHINGTON 25, D.C.

CAppiY 23, 1952

sexorand um
Yo Leorge L, te fridge, DiMA
From: Maxrtha S, Cary, UGS

SubJest: lisview of Docket Ho, I¥A 17331
¥hitec!uek s Ine.
Snvhomish County, “achingtom

In answer to your mesorandwm of April 15:

The aid re~ulred by the ap licant appes:s to he of a DM“A
rother than a U'F° nature, His ansver to uestion 21 under the
‘xuieration includes the *milding of a separation nlant., an alesirie
furmace plant, and 2 charcozl plant-e-and refers to no explopstion of
the property to prove his eati: atas of ressrves (5,940,000 tens of
mgnetite fron),

As the only informtiom avalishle to un ponsceming the
deyosit of ma netic black &nd is that "umished 'y the nuplieant, it
is recomrended that the »p lication be referred to the rield team for
verifieation of the datz »nd an understanding -/ith ths appliecant =8 to
vhether or not gxpioratl g aid is reruired. This sugsestion is
de; sndent, of course, ucon an sl immatdve deeision by Mr. Forbes of the
Bureau of Hines that the titaniferous sand is snenable te prosent
vetallurgieal mcthods—wiand that the projeet appesrs to be feasible from
a1 commerclal standpoint, ' :

The attrch enta certzining to this docket, topether with s
copy of this werarandur, are bsing “orwanded to My, J, ¥, Farbes.

Attachments:

Copies to: J. !, Forbes

' Director's reading (4212)
Branch
DMEA File .
Ferrous Metals File

MCarr:mw

G: 4/23/52






N b ‘ : ( ' ' FILE COPY
bl - SURNAME:
UNITED STATES ’ :
DEPARTMENT OF THE INTERIOR

‘ DEFENSE MINERALS ADMINISTRATION
WASHINGTON 25, D. C.

Mrs. Martha Carr, U, S. Geological Survey April-145,-1952

Iron and Perro-Alloy Division.' Dafense Minerals Exploratiod-Adainistrdtion
Review of Docket Xo. DMA 1733X |
Whitechuck, Inc.
Snohomish County, Washington

Attached is the application received from the abdove-referenced applicent
on June 25, 1951, together with a letter of February 19, 1952, which gives further
data to supplement the original loan aspplication. The applicant has furnished us a
tingle set of thres maps and two pages of photographé, which are also attached.

It is requested that you review the application and other material and
furnish us with your comments to supplement those siven in your memorandum of
Fedbruary 7, 1952, which were based upon review of the original application only.

Following your review of the attachments, it is requested that you forward
them, together with a copy of your memorandum, to Mr. J. M. Forbes, Bureau of Mines,
Room 3517, Interior Puilding, in order thet he too may let us have his opinion on

this application. Gearme C. Selfridza

G. C.Selfridge, Chief
Iron and Yerro~Alloy Division

Attachments

LScott

cc: Docket
Admn, Reading File
G. C. Selfridge
J. M. Forbes, USBM






AARD FORM NO. 64 ‘ %/ ‘
/

Oﬂice Memomnd%m e UNITED STATES GOVERNMENT

TO :  Mr.Robert B, Adams DATE: March 26, 1952
Attention: Code 230 -~ Docket and Control Section
FROM Iron and Ferro~Alloy Division, DMEA

SUBJECT: Removal from active file of: Docket No., DMA 1733X
Whitechuck, Inc.
Snohomis” County, Washington

We are removing the subject application from our active file because the
applicant was advised by letter dated December 14, 1951, that it was being placed
in the inactive file until we had further information from him.

G. C. Selfridge, Chief
Iron and Ferro-Alloy Division

Attachment






» e

UNITED STATES
DEPARTMENT OF THE INTERIOR

Mr.Robert . AW SE MINERALS ADMINISTRATION March

Attention: Codec2ifm %;20& and Control Section
Iron and Yerro-Alloy Division, o ,

Removal from active file of: Docket Ho. DMA 1733X
Whitechuck, Inc.
Snohomis County,Washington

FILE COPY
SURNAME :

We are romoyr'ng the subject application from our zctive file
applicant was advised by letter dated December 14, 1991, that it was
in the inactive file until we had further informstion from him.

be ihg Prace

“vecauEd thp

3

6. C. Selfridge, Chief
Iron and Ferro-Alloy Divis on

George C. Selfridge L&
. _ 313\,

Attachment

GCSelfridge:ls

CC: Admn, Reading File

J-BotEst

G. C. Selfridge

b
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. 3[25/s52 R
Mr, Selfridge: . |

Cen this docket be sent to Mr. Adams? We have
kept it here pending advice from the applicant, but — T T
on basis of Mr. Jojnson's letter of 12/14 /51 to
Mr. Robinson that the application was being placed T
in the inactive file "until we have further o -
e information from you", perhaps we can "remove!" the _
docket without a further letter to Robinson???77?
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WHITECHUCK INC.
(Formerly) UNIT COMPANY INC.
. 224 WEST 195TH ST.
| SEATTLE 77, WASHINGTON

OPERATION

DEVELOPMENT EEB 1 @ ?@52 MANAGEMENT

CONSTRUCTION

LERARTET o T"' £ ?Zf; 61

' Dofeass |
Department of the Interior ol L

Defense Minerals Administration
Wgshington 25, D. C. ‘ AFR 141952

Re: Docket No. DMEA 1733X
Whitechuck, Incorporated
Exploration Project Application

Gentlemen:

We refer to your letters dated December 14, B51,
August 22, 1951, and July 3, 1951.

In your letter of July Brd you requested that
questions 17 to 23 inclusive, of Form MF-103, be answered,
with answers to several other points to be covered also.
It was necessary for us to carry out a great deal of work
to properly answer the points brought up in your corres-
pondence.

We were surprised that more work had not been
accomplished on the benefication of the low grade Minnesota
ores, as the writer while remodeling a cement plént in
1920 in St. Louis obtained informetion on the work then
being carried out. At that time D. C. Jackling of Salt Lake
City employed the Hardinge Company to carry out the mill
tests on separating this low grade ore. It was found that
this separation could be done but, as Mr. Jackling stated,
they were twenty years too early.

In addition to answering the questions raised
in your letter of July 3rd, we are enclosing copies of the
following letters: our letter to Mr. E. W. Davis dated
August 33, 1951, note the first paregraph on how we ob-
tained the magnetite ore; copy of Mr., E. W. Davis letter
dated October 29, 1951, to which was attached a report from
H. S. Taylor to H. H. Wade dated Octeber 1, 1951, you will
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Defense Minerals Administration Whitechuck Inc.
224 West 195
Seattle 77

note in this report the silica content was high (poor sepa-
ration of sample on our part) and that the TiO percentege
of the feed was 9.84, all previous tests show a percentage
of Ti0z ranging from 9% to 10%; a letter from Reserve
Mining Co. dated August 15, 1951; and a letter from Nichols
Engineering and Research Corp. dated August 6, 1951. We
further had a test made of our material run through a Ding
Separator at Milwaukee, Wisconsin by T. Make of the Dings
Magnetid Separator Co., copy of the test is attached.

Following are theamswers to questions 17 through
23, as per your letter dated July 3, 1951,

Mine is not in production.
Proven metallurgical process of extraction of iron and pumice;
Pumice to be screened out,
Magnetic iron removed with Ding Magnetic Separators.
Cost of plant complete - $52,700.00 .
Prepare site & building - - - - - - 7,200.00
Feeder, washer, generator, etc. - - 28,500.00
Megnetic separators - = = = = - - = 17,000.00

, . $52,700,00
Cost of operating plant 24 hours per day
POWOT = = = = = = =« = = - = = 24,00
Gas, oil, repairs, misc. - - 180.00
Labor, 10 men @$18.00 - - - 180.00
Overhed =« = = = = = =« = = 120,00

Royalty = = = = = = = = = = 60.00
Depreciation & interest - - 75.00
$639.00

Production per 24 hours
Magnetite Iron Ore - 259.2 tons
(90% to 98% pure ore)
Cost of Iron Ore per ton extracted
$639.00 divided by 259.2 or $2.46 per ton

(e) Magnetite Iron Ore was a water bourn deposit in a former
lake. Interspersed with layers of magnetic iron and sand,
are strata of pumice and sand.

(b) See attached maps and assay data.

(¢) Based upon the exposures now existing and holes camcavated,
there are five hundred acres with an average depth of fifty

{eet, resulting in an estimated 5,940,000 tons of magnetite
ron.
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The magnetite or "blacksand" in this area ls a concentra-
tion deposit in pumice, scoria, and a silica feldspar sand
deposited in an nold glacial lakebed by the Whitechuck River.
The pumice and scoria originating from Glacler Peak volcanic
action and the sands from disintegration of valous igneous
rocks cut by the Whitechuck River. ,

The magnetite occurs with the silica and feldspar sand
and generally is consistent throughout the deposit from top
to bottom. There are many exposures on the sides of the deposit
showing the full depth. These faces have been thoroughly
sampled along with some two hundred test holes.

Mineralogically the magnetite is relatively pure, phos-
phorus percentage being 0.02%, sulphur negligible 0.003%, and
titanium 5.10%. Iron content 72% plus.

In addition to the vaious assays and tests attached, a
reduction test of the magnetite was made at the University of
Washington. A small pig was produced using an oil heat fur-
nace and another pig was produced in a PCE furnace, using
propane gas. The iron was high grade. The reduction of mag-
netite (Fe30,) iron ore requires more heat, but 1f the ore
contains sma&l amounts of the elements sulphur and phosphorus
it reduces to a high grade iron. With these elements being
present as stated above the reduced iron was a hard, dense,
light-colored iron of extra fine quality. In reducing the
iron no coke was used, only charcoal. Charcoal was used to
obtain an iron product equal to the famous Swedish iron.

This iron can then be developed into the highest grade carbon
steel, high speed tool steel, stainless steel, or special
alloy steel. ‘

The cost of pellatizing or sintering being so great,
note previous costs submitted, it 1s felt that immediately
treating the magnetite iron ore in an electric furnace and
producing pig iron would be more economical. We are advised
by personnel at the College of Mines, University of Washington,
that the titanium would go off in the slag. We are further
advised that high grade pig irom would have & ready market,
both from steel mills and foundries, in theimmediate trade
area.

Cost of .Lectromelt Furnace, installed complete:

"OPT" furnace, electric sub-station,

and control equipment . . . .+ . . . $150,000.00

3 - 10 ton bottom pour ladles comp. + . . « 10,000.00
Freight on furnace, 6tCe « « o « o o o o « o 6,000.00
50 - 12" 8leCtrodeS ¢« « o o o .5 o o o o o o o h,500.00
Bullding, 60 feet by 120 ft. « « ¢ « ¢« &« « » o 90,500.00
2 - 15 ton traveling cranes « « « ¢« « ¢« o o » £40,000,00
Runways, foundation, etc. e e o o o o o o o 35,000.00
MOldS . L] L] [ ) [ 4 L [ ] L L ] L ] [ ] [ ] L] o . [ ] [ ] [ ] [ L] ' 25 ,000000
Laboratory, office, bins, etee . . « « « + «» 35,000.00

Total ¢« ¢ ¢ ¢ ¢ ¢ o o o o o $3@5)”00.00
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(Continued)

With the pig iren plant located at Darrington, Sno-
homish County, Washington; charcoal can be produced from
waste material now left in logging usable timber.

In the reduction of magnetite iron ore, experience has
shown that charcoal is superior to coal coke in the pro-
duction of high grade iron.

In the manufacture of charcoal, the costs in this report
are hased on the process described in the April 1949, Vol. 1
No. 2, issue of The Trend in Engineering published at the
University of Washington. This article was written by
Bror L. Grondal, Professor of Forest Products and Piotr Zencsak,
Regearch Fellow in the Engineering Experiment Station.

In the production of charcoal in large quantities, commere
¢ially important by-products are obtained. To obtain the
required amount of charcoal, there will be extracted sixty
tons of distillate. The further processing of this distillate
is a subject that is of such scope and magnitude that it
should be taken up as a separate report.

A steady market for mill waste and timber.not suitable
for timber products will be made available by this develop-
ment. Much of the timber now wasted or left standing, due
t0 1t's non-commercial suitabllity, will assume a good commer-
cial value. This timber which 1s now a fire hazard and a
tremendous waste of our natural resources will, when utilized,
mean - more Jjobs, value in place of waste, a supply of char-
coal, and a supply of valuable bysproducts.

Eighty tons of charcosl will be required each day. This
will necessitate the charring of 175 cords of fir, hemlock,
or alder per day.

Yield in charcoal is 40% plus by weight.

Yield in distillate is 30% by weight of which 10% to 12%

are phenols. This distillate would be stored in pools, for

future use in markets would develop once it was known that
silzeable quantities were avalilable.

Improved charcoal from wood with a greater yield of con-
densable distillates would be produced in the pyrolysis of
wood in a process which includes immersion of the wood in
kerosene, with a steel retort as a container. This retort
is equipped with a condenser and receiver. The kerosene
is recaptured and re-used with slight loss. Only 8 hours,
instead of the 36 hours under ordinary conditions of dry dis-
tillation, are required to complete this process.

Plent, equipment, and productions costs using forest
waste:

Electrieity 1s to be used for power.
The raw wood is required to be reduced to cubes
of 4" or smaller, to chips, or sawdust.
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19. (Continued) ‘ .
" Cost of wood producing plant and
equipment, including 4 hogs with
jndividual 125 HP motors . « « « » o $125,000.00
Cost of charring plant, 3 retons
with necessary equipment . . . . . . 360,000.00

$4,85,000.00

Cost of producing wood and
delivering to plent . . . . $5.50 per cord
Cost of grinding wood . . . 0.50 per cord

At 40% yiela: |
Cost of raw material per ton of charcoal . . $13.00
Cost of charring, per ton of charocoal . . . 8.00

Cost to produce improved charocoal per ton . $21.00

We are further advised that the distillate would sell
for further processing at over $200,00 per ton or over
$12,000.00 per day.

20. Magnetite iron ore, a water deposition in the form of sand.

21. Cost - Time
Separation Plant £52,700.00 Six Months
Electric Furnace :
Plant ~396,000.00" Twelve Months
Charcoal Plant 4,85,000.00 Twelve Months

This will give a minimum yearly production of 52,800
tons of very high grade pig iron. :

22, See Items 18 and 19.
23, ¥iding & Milling for six months:

(a) Labor
10 Leborers @$18.00 per day « « « « « o o $21,600.00
(b) Supervisors
3 Superintendents @$25.00 per day « « . & 9,000.00
2 Office Workers @$15.00 per day . . . . 3,600.00
2 Engineers ©$30.00 per 48y « « ¢ « o. o 7,200,.00
1 Menager @$20.00 per 48y « « o o o o o o 2,400.00

(¢) None
(d) Site preparation & building . « « « « « & 7,200.00

Sub-Total . . $51,000.00
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23, (Continued)

Mining & Milling for six months:

(e)

(£

(g
(h)

(1)

Balance brought forward . . «
Feeder, washer, generator, etc. . .
Magnetic separators . « + « o ¢ o +
None
None _

Miscellaneous materials & supplies
Power, water, etc. @$24.00 per day

Totalooooo

Smelting for twe;ve monphs:

(a)

(b)

SN ey, o
[ad=g el
Vst S s

Labor

3 Melters @$ 0.00 o« o o o '

12 Helpers @$20.00 &+ & o ¢ o o o o -6 o

1 Metallurgist @$30000 e o o o o o o o

Supervisors

1 Superintendent @$25.00 . . .« o« ¢ o .
2 Officer Workers @$15.,00 .+ i o« o .+ &

1l Chemical Engineer 30,00 & & ¢ o

None ‘

Site preperation & building . . . . .
"OPT" furnace, electric sub-station
and control equipment . . . . « . . .
3 - 10 ton bottom pour ladles . . . .
50 - 12" electrodes « o o o+ &
2 - 15 ton traveling cranes .

MOLAS o o o o o o o o o o o @

Freight on equipment . . ., .

None

None

Miscellaneous meterials & supplies .

Power, water, etc. @$1,050.00 per day

Total . [ ) L] L] L L ] L]

e o o o

[ ] [ ]
L] L]
L] L 3
L] [

Charcoal Production for twelve months:

(a)

(b)

.Labor

2 Chargers @$30.00 « & ¢« ¢ ¢ « o o o
20 Wood Workers e$25.00 . . .
10 Plant Operatéops @$18.00 « « o « « .
Supervisors '

2 Chemical Engineers @$30.00
1 Superintendent @ $30.00 .
2 Office Workers @ $15.00 .

Sub-TOtal ¢ o . o o

L
L Z
L )
L
®

L ] . * [ 3

® @ o o

Whitechuck Inc.
224 West 195
Seattle 77

$ 51,000.00
28, 500,00
17,000.00

500.00
2,880,00

. $ 99,880.00

.

4

.

.

$ 21,600.00
57,600.,00
7,200.00

6,000.00
7,800,00
7.200.00

160,500.00

150,000.00
10,000.00
L, 500.00
40,000.00
25,000-,00
6,000.00

5,000.00
12,600.00

.$ 580,800.00

14,400,00
120,000.00
43,200.00

14,400.00
7,200.00
7,200.00

206,400.00
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23. (Continued)
Charcoal Pfoduction for twelve months:

Balance brought forward . . . . . $206,400.00

(c) None
(a)&(e)
Wood producing plant and equipment . . 125,000.00
Charring plant and equipment . . . . . 360,000.00
if; None
g) None '
h) Miscellaneous materials & supplies . . 6,000.00
(1) Power, water, etc. @ $90.00 per day . . 1,080.00
$698,480.00

24. Note Item 21, cost of each operation is shown separately and
the time needed to put each operation in production. The
time required for each operation is based on the ability to
obtain delivery of the equipment needed.

Again referring to your letter dated July 3, 1951,
we beliewve all questions have been answered in the preceding
items. Any data or costs not covered will be sent you at
once.,

\ CERTIFICATION
‘ The undersigned company, and the official executing
this certification on its behalf, hereby certify that the

information contained in this form end accompanying papers is
correct and complete to the best of their knowledge and bellef.

Whiteohuck Inc . M
Feb. 1952 . Chairman 6f the Board
%Date) ' (Title)
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August 31, 1951

Mr, E. W. Davis
University of Minnesota
Institute of Technology
Mines Experiment Station
Minneapolis 14, Minnesota

Dear Mr, Davis:

We refer to your letter of August 14,
1951.

We are sending you under separate
cover about 21 pounds of the magnetic iron ore
referred to in our letter of August 7th. This
ore was obtained by running the sand through
a Humphrey Spiral Concentrator (manufactured
by the Humphreys Investment Co., Denver,
Colorado). The ore was extracted in the above
machine at the University of Washington. There
was available a magnetic iron ore separator at
the University whizh was used in cleaning the
product from the Spiral Concentrator. This
magnetic separator was not wery efficient, so
you will find the sample we are sending you
will contain more silica and detritus than if
the material had been run through & modern
magnetic separator.

Your advice as to whether or not this
material can be pellatized and put into the
proper condition for blast furnace smelting
will be greatly appreciated. o

Thank you for your kindness in per-
forming this research.

Very truly yours,
UNIT COMPANY INC.

/8/ R, C. Robinson
R. U. Hoblnson

RCR:e
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UNIVERSITY OF MINNESOTA 9‘9
Institute of Technology Ri
Minneapolis 14
Mines Experiment Station October 29, 1951

Mr. R. C. Robinson
Unit Compeny Inc.

224 West 195th Street
Seattle 77, Washington

Dear Mr. Robinson:

I am attaching a copy of the report on the sample of
magnetite sand that you submitted in August. This material
did not contain enough fine material for satisfactory balling
and, therefore, it was ground finer.

It was found that after grinding to 40% minus 325 mesh,
satisfactory balls and pellets could be produced, although
still finer grinding--50% minus 325 mesh--is recommended.
Good, strong pellets can be made from this material but they -
are not of high quality, chemically, since they contain 17.86%
Si02 and 9.38% Ti0s. A small semple of the pellets is being
sent to you under separate cover.

A magnetic separation test was made after grinding a
sample of this concentrate to minus 100 mesh., This is a '
stendard magnetif tube test. The results show that the TiO3
is very clos#ly associated with the magnetite and concen-
trates with the iron. Grinding and magnetic concentration
will reduce the silica mateBlally but will not reduce the
Ti02.

If you are interested in the agglomeration of this
material commercially, we may be able to assist you a little
later.

Very truly yours,
/8/ E. W. Davis

E. W, Davis

lo

lo
HJU
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October 1, 1951 P
p4

To: Mr. H. H. Wade

From: L. S, Taylor | |
Subject: Unit Company Inc. Magnetite Concentrate Pellatizing Tests

Sample

This concentrate had been made on a Humphrey Spiral Concentrator
and, consequently, carried little slime. However, this semple con=-

‘tained much gangue, analyzing only 42.91% totel irom, 1895% Fe ++

and 0.03% S.

Screen Sizings

As received Final Test Grind

Size % Wt. % Wt.
Plus 48 Mesh 12,60 0

" 65 23.00 0.30
7100 ¢ 30.61 2.70

" 150 " 20,87 "15.30

" 200 " 6.05 18.10

n 325 L.84 24.00
Minus 325 * 2,03 39.60

Pelletizing Tests

Balling drum tests were first made.on the original sample and
after grinding to 29% minus 325 mesh but even after this grind the
agglomeration was weak and the pellets were unsatisfactory.

After grinding further to minus 39.60% minus 325 mesh pellets
were rolled in the normel menner at 8.75% moisture and gave no
trouble, but the green strengths were a little under standard for
furnace feed. The wet strength for plus 1/2" minus 3/4" pellets
averaged 1.78 pounds and the dry strength averaged 1l.48 pounds for
this grind. This concentrate would, therefore, require a little
finer grinding to bring the pellet quality to standard, unless
some binder is used to produce a highker dry strength. Grinding
to 50% minus 325 mesh should raise the green strength sufficlently,
without an additive.
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Mr. H. H. Wade -2 - October 1, 1951

"1\

Burned Pellets

Pellets made from the test grind (39.6% minus 325 mesh) were
heated in a gas fired furnace to 11000 C. This temperature was |
high enough to burn them to & very satisfactory product. Tested

under compression the strength of the burned pellets averaged

460 pounds. : :

Magnetic Tube Test
% Wt. %Fe %T102 Fe % Mag.s %Fe %1102

—_ Units Fe Rec. Rec.
Feed 100.00 43.50 9.84 4L3.50 L2.295
Concentrate 74.90 56.43 12.72 42.295 97.37 95.83
Tailing 25.10 4.80 1.63 1.205 :
LST;MM
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RESERVE MINING COMPANY
EXECUTIVE OFFICES
GUILDHALL BUILDING
CLEVELAND 15, OHIO

August 15, 1951

4o
I'-4l

Mr. R, C. Robinson
Unit Company Inc.

224 West 195th Street
Seattle 77, Washington

Dear Sir: o ,
This letter is in answer to yours of August 7, 1951.

From the screen analysis given in your letter, it appears that the
concentrate made from your ore is on the fine side for sintering,
but I could be wrong on this point. There are other character-
istics besides the fineness of the ore which determine its
suitability for agglomerating by the sintering process.

If you want to investigate the possibility of s ntering your ore,

I would suggest you get in tougch with Arthur G. McKee and Company,
2300 Chester Avenue, Cleveland, Ohio. The McKee Company are
outstanding in engineering work on sintering, particularly Mr. Morgan
of that company. Based on some figures which are now a little

bit old and therefore may not be too accurate, a sintering plant

with 1000 ton per day capacity should cost in the neighborhood of
$2,000,000 to $2,500,000.

For pelletizing, your ore wuld have to be ground to a fineness of
over 80 per cent minus 100 mesh. You might get by with a pellet-
izing operation with some grains coarser thanthis but, so far as
I know, persons working on developing the pelletizing process i
have had all particles in the filter cake (concentrate ready for
pelletizing) around minus 100 mesh and have not had any coarse
particles in the cake.

Pilot plants working on the development of the pelletizing process
are (l? Lebanan, Pennsylvania -- Bethlehem Steel Corporation

(2) Aurora, Minnesota -- Erie Mining Company (3) Ashland, Kentucky
managed by Oglebay Norton and Company, Hanna Building, Cleveland.
So far as I know, these pilot plants working on pellatizing are
not open for inspection at this time.

The H. A. Brassert Company of Pittsburgh have done some laboratory
work on pelletlzing and may have carried on some work on a pilot





Reserve Mining Company

Mr. R, C, Robinson -2« Auvgust 15, 1951

plant scale on this form of agglomeration.

and consultants on certain steel operations and have recently
interested themselves in beneficiation and agglomeration of iron
ores including magnetite. You mbght want to get in touch with
them to see what service they could render you in regard to your
pelletizing problems.

1.

2.

Now in answer to the four questions near the end of your letter:

The filter cake (magnetite concentrate) fed into the
balling drum in which the pellets are formed contains
between 9 and 10 per cent moisture.

No one has built a commerciel-sized pelletizing plant
to date, However, it is generally estimated that the
cost of a pelletizing plent of a given capacity would
be around 50 per cent of the cost of a sintering plant
with the seme capacity.

I have not seen any reliable figures on the cost of pel-
letizing. I have heard estimates, however, that
velletizing is expected to cost slightly less then
sintering and should produce a superior product for
blast furnace use. .

It appears to be desirable to use adhesive agent in the
balling operation of the pellets to give them superior
wet strength over those formed without an adhesive.
However, very good pellets have been made without using
any adhesive. There are a number of adhesives that can
used such as Bentonite, sodium metasilicate, sulfide of
iron, and a large number of other subzmtances, many of
which are too expensive or are deleterious.

I trust I have given you the information you want but, if not,
Please let me know.

Very truly yours,
/s/ S. L. Kingsbury
Vice President

CLKingsbury

legm

0
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Brassert are engineers
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NICHOLS ENGINEERING & HESEARCH CORP.
70 PINE STREET
NEW YORK 5, N. Y.

August 6, 1951

1ol®

P

Unit Company, Incorporated
224, West 195th Street
Seattle 77, Washington

Attention Mr. R. C. Robinson
Gentlemens: |

Your letters of July thirtieth and sixteenth
have been referred to us, as we have taken over the
business formerly conducted by the Dwight and Lloyd
Sintering Company. -

The magnetite concentrate you mention is rather
coarse for the pelletizing process of agglomeration.
For this treatment, it should run some 75 per cent mi=-
nus 100 mesh and 25 per cent minus 200 mesh. Coarser
matefial usually does not have sufficient adhesion to
form pellets strong enough to stand the hardening fur-
nace. :

We believe the Dwight and Lloyd sintering pro-
cess will be more appropriste. This operation consists |
in mixing about six per cent of fine solid fuel (coke ‘
or coal fines) with the concentrate and burning out the
coal underforced draft to heat the concentrate to the
sintering temperature. The product is a cellular aggre-
gate known as sinter.

The process is described in the enclosed bulletin.
It has long been standard treatment for fine concentrates
such as you describe, :

For your tonnage, you will need our size 42 inch
bt L4 foot Dwight-Lloyd sintering machine. This size ma-
chine, complete with charge mixer, charge distributor,
ignoter fan and motors costs $72,000 B.o. b. Netcong, New
Jersey. The complete plant, including bin, conveyors,
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Unit Company Auvgust 6, 1951

building, etc. will cost approximately $300,000.

Drawing No. 4022, enclosed, will give you & gen-
eral 1dea of the plant required. We hope you will write
us more fully of your plans and requirements so that we
can discuss thme more in detail.

Yours very truly,
NICHOLS ENGINEERING & RESEARCH CORP.

/s/ Reed W. Hyde
Reed. W. Hyder -
Director of Metallurgy

RWH:mkg
Enclosure
cec: Sintering Machinery Corporation

Q
[o]

lkg





c . DINGS MAGNETIC SEPARATOR CO.
= 47,0 W. Electric Ave.
Milwaukee, Wisconsin

¢}
%y
- Date March 21, 1951

TESTING LABORATORY REPORT
Magnetic Separation Test No._880L4
Test Made For___Unit Company Inc.

Address- 224 West 195th Steet, Seattle 77, Washington

Material Tested Sand Wt. in Lbs. per Cu. Ft. 94.7
. Screen Analysis
Plus 20 MeBh ¢« ¢« ¢ o ¢ o « o o o o o o b4 %
Minus 20 Mesh Plus 65 Mesh « « « o » « 59.7
" 65 " " 100 " ¢ o o o o o 1602
v 100 * 150 ™ ., 4 o e 0 o 12.5
" 150 " 200 " . L. . . e 3.0
" 200"..?00-0..6:... 202
100.0 %

Type of liagnetic Separator Used For Test
Crockett Magnetic Separator Type HM

Prod. Wéight in % of Remarks
Pounds  Total Wt. _
A 5.50 15.0 Magnetic Concentrate
B 31.25 85.0 Non-Magnetics (Tailings)
Totals 36.75 100.00

NOTES: The above sample was run through a type HM Crockett
Magnetic Separator having a belt width of 12 inches. The feed
was in the form of a slurry which contained about 60% water.
The capacity was estimated at about 7 tons of dry feed per
hour. The gap between the bank of magnets and the feed pan
was set at 1/2 inch. o

A small amount of non-magnetic material was entrapped by the
magnetic particles and carried over into the concentrate dis-
charge. A second magnetic separator could be employed to
remgvetthe small amount of magnetics remaining in the tailings
product.

Y
0
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PITTSBURGH TESTING LABORATORY B,
PITTSBURGH, PA. &
Order No. SE-485 Laboratory No. Cl09
REPORT 11-22-50
of
Analysis of Sand
For Unit Company, Inc,

224, West 195th
. Seattle 77, Washington

Following are the results of éieve analysis, magnetite
analysis, on a semple of sand submitted to us by the Unit Co. Inc.

SievevAnalysis: ,
Size Percentage of Total Sample

Larger than #28 screen 6.77 by weights
#28 to #,8 screen 27.51 "
#4,8 to #100 screen 47.31 "

Smaller than #100 screen 18.41 1

Megnetite Determination:
8ize Percentage of Size Yraction as Magnetite

Larger than #28 33.9 by weights
§28 to #4,8 Rl - "

48 to #100 L1.0 "
Smaller than #100 4L7.2 "

The magnetite determination was made by a magnetic
separation method, the magnetite being obtained at an estimated
purity of 80%. The percentage of the total sample as magnetite
of this purity is therefore 37.l1l. Approximately 50% of the
magnetite is in the #48 to #100 size fraction. Half of the
gemaining magnetite is in the size fraction smaller than #100
Screen.

If a more accurate determination of the iron is
desired, an assay of each size fraction for iron is suggested.

Respectfully submitted,
PITTSBURGH TESTING LABORATORY

C s/ M. E, Johnson
~0 Istrict Manager
=

I
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PITTSBURGH TESTING LABORATORY —-QP
PITTSBURGH, PA. £y
Order No. SE-485 Laboratory No. C1l1l7

File No. 33961.1
12-13=50
REPORT
of
‘Analysis of SAND
For Unit Co., Inc. |

224 W. 195th Street
Seattle 77, Washington

Following are the results of sieve analysis and
magnetite determination on a semple of sand submitted by the
Unit Company. The sample was labeled "Composite sample of
Whitechuck Sand taken November 8, 1950.%

Sieve Analysis: .
Size % of Total Sample

Larger than #30 screen 23.3
30 - 50 3‘!‘00
50 -« #100 30.6
Smaller than #100 12.1
Magnetite Anelysis:
Size %_of Size Fraction Separable by Magnet
Larger than #30 screen 31.3
50 - #100 22.1
Smaller than #100 29.6

The two larger size fractions are estimated to be
approximately 50% pure megnetite. The #50 - #100 and the
minus #100 fractions are estimsated to be 85% - 90% pure magnetite.
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Analysis of Sand
Unit Co., Inc.

Utilizing the above results, one may calculate that

of the total unseparated sample, 23% is appreciably magnetic.
The distribution of the megnetic material is shown below.

Size Magnetic Material
. Expressed as % of unseparated Sample

Larger than #30 7429
30 - 50 5 . 37
Smeller than #100 3.58

Results of zircon analysis will be forwarded by our
Sen Francisco office as soon as complete.

PITTSBURGH TESTING LABORATORY

/8/ M. E, Johnson

District Manager
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LAUCKS LABORATORIES INC. P
1008 WESTERN AVE, Y
SEATTLE L, WASHINGTON
April 11, 1949 Report No. 105618

Unit Company Inc.
224 Wewt 195th
Seattle, Washington
Gentlemen:

We hereby certify that we have made a quantitative
spectrographic test and a fire assay of the sample of

ORE

submitted to us by you, and we have.to‘report as follows:

Marked: A
Estimated Quantities
Silica (8103) =c--cccomacacaa- mmm== 12% to 1f
Magnesium (Mg0) =-=-cecccccccmcacca 0.8%
Iron (Fe30),) =---=ccee-- meeememeae- 80% to 90% -
Calcium ?Cao) ---------------- ————— 0.6%

Traée_quantities of the following:

Aluminum (Al) Sodium (Na) Cobalt (Co) Potassium (K)

Lead (Pb) Zinc (Zn)  Titanium (Ti) Strontium (Sr)
Copper (Cu) Nickel (Ni) Manganese (Mn) Chromium (Cr)

Value per Ton |

Gold, O0z. Troy per Ton —=ee--- Trace -—-
Silver, 0z. Troy per Ton ====- Trace -——

The elements shown in the above analysis are present
as shown but they may not be recoverable by commercial methods.

Respectfully submitted,
LAUCKS LABORATORIES, INC.

By /s/ F. P. Owens

e
FPO: jk |
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View from top of deposit above original plant site,
looking down the Sauk River Velley. Point from which
picture was taken is 108 feet above the flat in the
center of the view. Road in the center of the view
leads from the plant to the Whitechuck road. Mountain
Loop Highway crosses in the foreground.
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View from flat (looking southerly). Top of bank at
extreme upper right is 108 feet above the flat. Mountain

Loop Highway crosses along the upper center. Excavated
area of the deposit is the U shaped white portion above

the Loop Highway.
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View looking across flat (looking Southerly).
Top of bank above road is 108 feet above the flat, Mt.
Loop Highway crosses along the upper center. ZExcavated
area of deposit is the U shaped white part above the
Loop Highway. Railroad in foreground is not in use,
rails to Darrington have been removed.

w,‘/ﬁp‘lu/\ Ine.
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A g};mg¢nﬂrx FRER ‘ -
(Yoruerly) . R s SRl
A FER 16105 P

- Lagﬂrtwant of the Lnteriar
iafense 'dnercls Hdmiﬁiatz
'qsh}.ngtan 25, “e e -

Re: Lo_eket Noe ik L7330
- walteehuck, Incorporoted ) :
axploretion o jeet Appliectisn

' aentladon:

A %0 refor to your lettcra dutod ‘elﬁu‘EA 14, Eﬁl,
anoust ~£. 1754, snd July 3, 1951,

‘ "; In vour lﬂttﬁr or July 3rd you rexuebﬁcﬁ t:rt
queat&ona 17 %o 23 inclusive, of Form wF«103, be univered,
with answers %0 sever:l other points to Le covered ulso.
It wes necessery fOr us 10 curry out & vrest desl of work
to nraporly snswor the nolnte bxought uﬂ in yaur corpes=
‘pondnnno. , ; _

. Ve wure zurx”isen th&t ao@e work huﬁ Aot Laen
’accom‘lisacd on the “enefigutlon of the low arsde cinretota
ores, es the writer while remodeling a cement riant in |

- 1920 in ..t, Louis ubt@ined iafarmgtion 3 the work then N
‘beldng cnrrigd out, .t that time i, C. Jucklline of ualt Leoke
City eaployed the Vardinwe Compeany to curry out the nill :
teots on mepesnting this low grade ore. o1 wea found tiet
this sepuretion coule »e done bus, as . r._n eniine uteted,
thoy wurs twsuty Jeurg too e:rly. = : . .

In sduition tn ensvrrinp the ‘3¢st*:nﬂ raiaﬁc .
i your letter of July 3Ird, we are emclosins coiics of the
followin, letters: our letter to .r, E. , lavis dnted
Auguat 31, 1951, note the Lirst paragrnnh on how we Obe
tained the magnotite orej copy of Lre b, i, Lavis letter
duted Uctoher 29, 1451 o which wos uttoched & report rom’

-,

H. e ihylor to Helle nua u%tad wntobu) L. 19;1, you wlll





‘-!‘;‘
L]

' uutenao ;»1nemla m&n.tatwtion . | o hltechuck Ince o

- 22), west 195
Seettle Ved

‘note m w.&s nport t.he o.tlm comont wBE nigh (poer WO R
rrtion of sample om © ufhrt) and thet the Ti0o percentége

“of the feed wms 9-3“.
of Ti03 rangiag from 9% %o 10%i u letter from Remerve

previcus tests show o percentage

' Hning Cos dnted Ausust 15, 1951; end @ lettar rrom mm

‘further ha

msimcring and Repoarch Corp. duted August 6, 1751, .
a8 tont mude of our m‘wrm min through a Dug;
Geparator at Mivaukes, “isconsin hy 7. Make of the Tings

M@ttu Saparator Cos, qoBy ol the tnt is sttaghed,

' Following are moaawers to iueatiann 17 !-hrough

'23, au parmrlwwrdamm,‘.,i5; .

17, ¥ine s not in produstions

. Cost of oper:ting pluat 24 hwu pcr Gay

' ?ro&uuticn :aor 2:. haura

Proven mstallurgloal process 61' ntrattxm of z.m mﬁ pmiee;
Puaiee to be screened oub, o
Hagnetie iron renoved !’.ﬁ Dxns Hnmaﬁu o apsmtora. .

" Gost of plant cenplete = ;sz,m,ao

i'r re Blte & Bullding = « » « = = 7, 290,00 ,.
wanher, {vmmw, sto, ~ « 28, 500400
H»@Gdo umtnra I 17,200.&0

352.700.%. .

m“hﬂhwau‘ddu‘ﬁm‘m

Ges, ofl, repnirs, mimes = = 180,00

Lavor, 10 men - Ul6.,00 « « = 180,00

‘Uvmmd - - .- m.oo
T ROYRIRY =« = e = - w o 60,00
| I:epraamtion &,‘intemgt - 75.00 )
. m

mmtlte Iron Ore » 259.2 m .
{90% %o0.98% pure ore)

" Cost of Iron Gre per ton extrngted

18,
S re strata of panioe and send

%6}9.00 divided by 159.:?. or 93.&0 pa:, m

{a) Mognetits I an Ure was § wnm baum &emsis m a tomnr
lake.  Interspersed with uxarn ct M@atie iron and aam. .

: (b)s Lee- Qf«tﬁchﬁﬁ mpa and nauy dat&. _ , ‘--.

(c} Based upon the expawea now. txlstin;r no nelaa sxc.avatot.‘.,
there nre five hunired acres with en avernpe denth of Lifty
Teet, ronultim' in sn eaﬁmﬂbﬂd 5,940,0')0 t.ona af regnetite -

1m.»






o Derenso ﬁinurnls hnainletrution o Whitechwok Inc,
c . R west 195
‘ e S LR ttla 77
19, Tno magnetite or "blackxenﬁ” in tnia arec is s concentra~ 

, tion deposit in pumi ascoria, and a sllicea reldspar sand

~ @eposited in an -0ll Jiacial ltkabed Ly the whitechuok River, |

. The pumice amd scorla origineting frim Olecler Poek volcenlc .

- aotion and the sanda Lrom disintogrn*ion of vadous igncous
rooks out by the ‘hiteohuck XRiver., '

. The magnoetite oecurs,witn the niltca and relﬁspar sand

‘and generslly is consirntent throughout the deposit from top \
to bottom. There erc. meny ezposures on the sldes of the deposit '

" showing the full depth, Theso feees have besn thorougnlg e |
ssmpled nlong with some two hundred test holes. -

- Mineralogleslly the megnotite is relativel pbat-

- paorus peresatage ~eing 0,02%, sulphur. negligib 8 0.0634, and
titsnigm 5,109, ‘Iron content 72% plus. |

' In eddition to ths valous sssays and. tuatn attnohed

. reduction test of the marnetite was mede at the Univoraiéy of
vashington, & smal)l plg was produced using an oil hest fur-
nsoe and another pig was produced. {in & PCE furmace, using
propans gas. The iron wag high grade, The recugtion of Y 2
astite (Te30 t’ iron ore requires more heat, but if the ore
‘eontalns sanll amounts of the elements sulphur and phosphorus
1t reduces to & high grzde iroa. VWith these elements beins
g ressnt a8 stated ahove the reduced iyon was a herd dense,

{ght=colored iron of extrs fine quality. Im recuoinz the
iran no ocoke wes used, only oharooel, Chercosl was used to
obtain an iron product sequal to the fanmous Swedish irem,

This iron oan then be developed into the highest grode sarbon
stesl, high speed tool atoel. steinlens st."l sy Oor epeeial
alloy cstecl.,

' The . gost of: pollatizin or sinterins boinp 5o aront,

‘note previgus costs submitted, it is felt that iumedistel
treating the meznetite iron ore in an sleoctric furnace u =
grodnuxne pig iron woul: be more econemical, Ve are advi.od

personnel at the College of iilnes, University ol yanhtngton,
thut the titanium would go off in the alag, ve are turthor
advised that hish grnaungig iron wobuld have & yeady market,
both from steel mills ronndrio-, in theimmcdluta tradn ‘

. areks . :

- Gost ar Loctromalt Furnnco. 1naua11ad camalatas _

"oPT turnnnoi eleotrio lub-atntion, "‘- ' a OOO'» _
. 3150, a0

. . &ond eontro OQ“ipm.n‘ (I L I R
" 3 = 10 ton bottom pour ledlen SOMD. s s a b 10,000.00-~
' Freight on furnace, etc. . . "oee e « oo 6,000,00
- 850 - 12" elsctrsdos . . & « B W & b % ¥ e e L,SD0.00
- ’!\ﬁﬂing. 60 feet by 120 ft-c ¢ - 8 0 s o s u o 90 900;00 ‘
2 = 15 ton trevelinz OXanes o + v o s « o o o 40, 000.00
Runways, rouncmtion, etc., e e s o v & e w o 35, 000.00
oldB « « v b s vy e s e s s s s R5, 000;00
s ¢ a2 o o g . 35'000000-

vLuboratory. otf&ce, bins, otc.
' -'I'O‘bﬂl l!.l.t"'i.'i'

.@396 630,00
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- T s“ r s :,4 . .b. ] oh ' R i

| Dofonsc vineralo udnunlatration ¥, _”{ E hhinechﬁekilnea’

aza %eut 195
' oettlo 77 “

‘((ontinued) o AR : ' |
- With tnn p&g iron plent laoetnd at Daxrinﬁeon. “ﬂOhv‘ ’

‘homish Coun::x nashingtonj ohersosl cop be produced frod

waste meterial now left in lomeing ussble timber. S
In the reduction of magnetite iron ore, sxperience. haa PO
phown that chareeal 1s superior ta oonl aolte in en. pro-

| duetion of high grude iron,

In the mapufacturs of chercoal, thn coete ln thil rwport

" aro based o0& the process deserided in_the April 1959* Vol. 1

y 3ror Le ﬁrnﬂﬁal Proraaaorwbr
;PQ;.arch Follaw 1n tha “ngin :{ Lxperineat Station.

. p‘ublizhld &

No. 2, izsue rin
319 wes written by

University of Sael v

.In the production of e in large quantitles, dannnru

| winxly important by—proﬁucta ars obtuined, To obtain

required amouit of cheraocl, there will be exirasted sixty

. . tons of distillste, The further processing of this disti latn
. is 8 subject that Ls of éfuch ssope and mugntttde that it
" should be_ toksn up &a & separats report,

A steady narket for mill waste apd timiliqwat ﬂ“ltlhlc 3

* for simber products will bs motde availabdble by this developw .

ment, - iuch of the timber now wasted or left ntanding, due

%o it's ponwcommerciol auitaility, will agsume a good eommaru“
. cial value, This tlmber whioch 15 now s fire hazard and a

pndous wasto of our natural resoupoes will, when ut&lxzod, ’
meAn -~ more jobs, value in plnoo of waste, ©o suanxy of Qh&t*?_

~ e¢osl, end a supply of veluable byeproductm, =~ .

¥ tons of esharcoal ‘will ‘be rejulred each day. This

- will neceasit&ta the onarring at 175 corcs ot rir, h»mlook. o

R or alder per day.

are phennlu. This distillate

"Yield in chergoal 1s 40K na by welgh S

. Yield {n aistillate ia wuight or whioh 10* Q. 12n e
uvuid be. stored in pools, for -

future use fn rrkets would develod anee At wes fenown that

| sizsable quentities wore avalladle,

Inproved charcoal from wood with a groater. yleld of cons>;7

'.,'acnaablt distllictes would ¥e produged in the pyrolyeis of
. wobd in a proocess which includes lrmeraion of the wood in

'waoto:

_kerosens, with a stesl retort sg a contaiuner, This retort S

i equipped with s condenser snd receiver, The kerosene

iz rocaptured anc re-~used with slisht loss. = Unly. 8 hours, o
‘instead of the 36 hours mder ordinsry conditions. of dry $1s~ )
t;lletion% are roquired to pawplete this procens, '

oquipmtn&, und p!uduutlous cante uslng tbrbat

hloetrioiey $8 to b6 used for pawar. e
The raw weod is requiréd to he reduced ¢o eubea
, of k" or amuller, to ohipa. or aawduat‘ SN

Plan

uruat'Prbeuots and ”1o$r Eaacsak L
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Datonaa “1nerﬂls nhﬂvxa trruion ‘-t{ o "*hiiechﬁck Ino.
- RS , EREEE 224 ‘ast 195
CRenttle 77

19, (Lontinuek)
Cost at wood nroduoina mlant ant s
- equimment, inecluding § hog'wlth - . .
AiTIaNsl 125 navars m 1S o -3125.000.00
. Cost of charring plent, 3 retots - o .
with nsceauary aqnlpunnx « « o 60 o 360,000,00
\ o -  £485,000,00

Cont ot prOuucins wood and o o
. delivering to F?lﬂnt " s a0 ‘5 50 per ooxd
- rcas o erindlng vwood LECNEE ¢50 per oord

AG LO% yleld: | | o
- Coat of raw moterial pnr ton ol charnoal PR %13.00.
: Cost of chsxrlng, per ton of oharooal v o« 8,00

cost ta produce lmprqve& ohnrooal per ton . 21.00  ]

: . Ve are rurthor advlsed that tha alstillatc wauld ‘sell
- .for further procsssing at over $200.00 per tan ox ovar
: 312,000.00 pcr-day. - o

R0 Lagnetitc iron or', & wator dopoaition in tha form ar aand¢v

" Sopuretion “lant 452, 705;'00"» | iix tonths
' Electrio Tur.ace Lo |
. Ment 96.300.00 . Twelve l‘onths
- Charcon) “lant : . 485,000.00 - Twelve !fonths -

. Tnia will give a minimnm yuarly “raduotion or 52 800
tons of very high grade pis 1ran ,

22, Bew Iteas 18 and 19, -~
23, llnlns &.Hllling.tur nix nnathn:
(a) Labor

10 Lavorers nm.m per m o o v eieles 21,600,00
(b} Bupervisors : '

.3 Sugerinxnn&ants “P25,00 per nay + e e a ~“9 000,00
2 0rfice ‘orkers i915,00 per ABY o o e & 3,600.00
2 Enginee 8 ’%3‘0.00 par ﬂ‘! Aoa s w s w el 7;200.00
1l &anagor 20.00 D‘r ﬂﬁ’ LI I I I . 8 Tf~,b00.0°‘

o) Nomne : : o '
{2 Slte preharatian & b“ilkins . » e .f@;u‘.g:ﬂﬂh200.00‘

o Sn'b-Tot.al e '_*51 000,00






| .o . . .‘,,'. 6 * ‘ A . ; -
 Defeuse Minerals Almintstration . imj_tqpm Inee' -
Dereass finerels Matnlstmulen oz vest1ss .
. Senttle 77,

3h conunm] | A. :
kining & nuning ror six mantnm ,

, Balunea bron;mt roum v oes
(e) Feedor, weshor, generator, etds . o+ »
(f uﬂ‘netiﬂ leﬂltﬁtﬂrﬂ R A N A LS

i i:mllancm mtorialn & mppuea as oo nr m.oo‘ e
"ucr. mter, 6%0, 522..00 per day b . 2 880,00

o Totel 4 e e '. -.' . s o 2 99,880,00
Bmlti.ns tor- twclvo mmm: " L - 3

v(a.)‘l.tm | L
: Edurs P }0000 . % e e
o 3%26000 v s
‘l H‘gﬂ “rgl't w%BOoOO . o0 8 v ¢t 0 ,
{b) Bupervisors = : . I S
1 Supsrintendant *2).03 ¢ 4 s 0 s s hoe e 6,‘)00500
>3 Orticor Workesrs ! 15.00 ‘o8 8 » e y :
L ch.mlO&l }&nglnﬁox’ y30a90 . i" ¢ & » ' .
(c; Noub R : T AR
Uit. preparOtion & b31lﬁin8 e & s e & :g? é'é 160{560'00. ‘
{e) "URT" furnece, electric subestation = '
end control enaipment N R 150 000.00g<‘.
3 « 10 ton bottom pour 1edles '+ + « o « o o s, '16,000.00 . -
50'* 12" electrodes . o« e e - &,500.00 o
2 -~ 15 ton truvel&ng oranes , - 40,000,00
- ﬂOlﬁ' 4 % e s m ee 8 8 & w 25 000, 60»  I
Freight an equ%sment s 0e ¥ QOOeOOg ‘
None -~ R o . o
None i Cel T
‘kﬂ.nconanaoua mxtﬂriﬁla & aupplies « e 6w o 5.000.00 :
,?tmer, wat.or. ezc. \,1,050.00 per day s o o 12, 600.00“:t

. : TOtlI s e % Qi. - a';‘;;; ;% 520‘BQ°'Q°J;“,.'
Charooal Prodnckian tor twalv. nonths:~;,._~ AT SRS

(a) Labur - )
_ 2 Charsor! J“B0.00 “ s e e 0' 

.20 mood Vorkers "dR5.00 .-, .

. 10 Plant Operat‘rn u$18.00 .
{p) rvisors. o .

: 2 Chemigal aninurc 830,00 . ..
1 Qupnrintondant * $30,00 4o
- R ornu “omrs v 318,00

fubr-’i_qm e weae . F06,400,00

I
L
-

» o 8 51.000&00 ' ‘
“» 8 0

e 17.000.00., |
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" noronu liimrala f\dmi umum S ~"'n«muhcmk Ino.

. 22, Yes% 195
' gei‘tﬁﬂ 77 o

(cnnt&mxd) _, __ o
Chnrancl Produotion ror bn:lvo aontha"

TS

mﬂme brouzht rmam Y ;$206.k00¢bo
'vac |
. {a)a(e)}
- VWood prpduc ng phnt nﬂ oquipmnt . ¥ 1)20,000.00 .
Churrm pla am nqnimt s aiee
&} None _
h) mnaouanoous mterln),n a mppnon q.«. 6,000.00 |
1) "mar. water, otc. @ t9o.oo per day v.» 1 060.00 :
%698,&30&0'

‘Note xm :21. oon or' uch oporaﬂon is sbm separatcly and |
m tine needod to put ‘each 5{.:-&?.1@ in production. The
rejuived for sach yperat iIs based on the ab.tuty o

owu 3-111.1:7 ar ttm cqntmt nesdsd,

Lgain :arorrxng to your lﬁttcr daﬁad July 3, 1951.‘
“we believe all questions have beeh answered in the preceding
im. Any dau or coﬂm not amex-od uu hu snnt m o.t o

| m:rrnxmon . |
'rao undora&amod ompnny, and tha atticiu uoeuting - K :
ma cwrzmtim on its behalf, hereb; cortify that the L

fnformation ¢ontained in Shis fors and secompenying pepers is
co:-r-et mc oonpleta to the bnt ot tneL knowleugo nnd beuet.
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Lugust 31, 3951

’_‘Er. i‘-. W. L'&Vi& C

““Unliversity of - inreaota
~Inatitute of Teetnology
"¥ines Experinent station . -
3 Mianoapolls 1%, ainncsata.

‘jinaur mr. avis.

te sre Lencing.YOu nndar separetc

caver about 21 pounds of the. megnetic Lrod ore O
referrsé to in.our lettef of August 7¢h. This
" ore was obtalnet by runplog the sand through- - .
- & Aumphrey upiral Conceatreter {manufgotured -
© by the uumnhrays investaent Co., Lenver,

e

Calorsdo). ‘ihe ore wews oxtractoﬁ in %he abéva

~meenine at Lhe Unlveraity of washinston. There
‘wns avalluvle & sagnetis iron ore saparator at
the University wiilmh was used in Gluaning'thﬁ
. product from the «piral Lonaantretox. - fhie
.marpetic separdtor was not Wery efficient, mo
. you will find the asaple we are sending you -

will gontein more siliea snd detritus them if
the nute lal hed been rnn.through a gooorn

\mgncuc se e t.:r. o

» ..'\oux advicc a8 to ahathar or not thiuf
;mntarlal exn’ be pellatized an¢ put inte the

proper conditlon for bdlest rurnace smelting

will be erectly eppreclated.

Thank you ror yaur ktnauuaa 1n por. 

'foralna this raaeurcha o

Very truly youra,

_omrz COMFANY TG » |

/a/ R. C ;obinaon

mbm

. RCRte T

We.réraé to:yanr}idigerfof»Augﬁétlik;
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| THIVESLITY OF MDWRROTA gg_
VJ"Inititutﬁ'bf'fcchhology ; . 22,,
S "'f %innoapﬁliﬁ.lk . '
CXinos ixperiment Ststion - Ootoher 29, 1951

: ;‘nff.r“ R, Co Ro‘bimn
Untt Compeny Inc. .
224, west 195th Ltreet
Zeuttle 77;-“ﬁfhinrtnn

. uetr hr. Robinaant

T I an attachina u LapV‘af tha repart on the ﬂumplﬁ of .
‘nagnetite gand that you sudbmitted in iugust. This m&terlal .
14 not contain enourh rine s terial for &atiarrcuorv bnlllng

and, thsxerare. it wWas srounc rznor. ‘ :

" It was found thut tTder. grinding to AQR winus 335 mosh,
_wsatlafactory balls und pellets coulé be produceé, although
- 8till finer grinding--50% minus 325 washe=is rccoumended,.

- vooqd, atron¢ pellstrs cun be nade from this zinis. lel but tlLey

- ‘nre not of Ahigh quallity, chemloally, since the; contaeln 17.8G)
5102 end 9,387, T102. &, snall seample of. the npellets is boiug
f to you undor ae;zx tu cavar‘ _

. A angnetic sepry: ii&n taat was male rrtex $;1nu1ng -
ssmple of this concentr-te to minus 100 mcsh, %his is a

‘i;v standard mBznetis tube tust, - %he results show that the “162 L

is wery clossly spoocinted with the masnetite snd congen-
tretes with the 1ron. Gr: nainfland marnetic concentaitio:
will ‘retuce ths allia& mnt«»i y hut will nah raduea che e

o Ir you ara 1ntz4aﬁtev in tho agglom«r:*ign or thia
. meteriel- oomnorcia¢ly, «e &ny be eble ta nasist you £ little
~‘v1’§t‘1‘c o , _ _

4' 59’ /s/ k. x xnvsa fi 
. K E.'n. “avia Lo
BB - e ‘
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Pe1 ir. He Ha %ado >  i

 From: L. S, Taylor

Subjects Unit Compeny Inc. 'mgnetite Cofgentrote rellatlzing Tests

" and, oconsequently, crrried 1ittle alime. Mowever, this samplo ocome

Shined mich gangue, ‘“aleias oaly 42.91“ totnl 1ran, xass¢ Po++
and 00033’3 wa SR v . :

' .Aﬁ-gacetv'b'ff =F1na1 out Grinﬁ

aize o LB¥h e il
Plus gs,aash’»‘,- 12,60 - 0 -
v o5 ¢ 23«00 0030
00 30.61 o Re
o M50 0 0,87 “15.30
Soom200 6,05 7 18,10

o m3am e ek - T gag0
'gmian%QZSl"f’_3*-  2103-, ~gwj,.,', 33:60,_{3'

t el ‘mT

) Balling drum'ta*t» Ve re rirst unde on tne oriainel any éﬂandf
. artor grinding to 2% pinus 325 mesh but eoven aftor this grind tha_,
,ewglamerc*lon Yas. wauk dnd the pallttﬁ Were. unaut Ieractory. -

| Arter gr&sﬁiur further to ‘miaus 39.60’¢ain!-~ 25 mesh aelleta )
" wers rolled in the morwal reaner at 8,75 wolsture end guye no
trouble, dut the green strengths were a 1ltile umier standsrd for
furnsce feod,  The vet strength for plus 1/2" minus 3/L* pellets

o everaged 1,78 po nis nnd the dry strength sveraged 1443 pounts for

. this grind. This concentrete. would, therofore, require a 1ittle
finer grinding o Lring the pallet qunlity to ntandeyd, unless
‘some binder 18 used to pro&uau a highter déry. ntrnngth. grinding

to 50% minus 1325 nesh - ahoula raiae tha graﬁq strength auri¢elen£1¥. :"'

lw{thout en additiva._;f~

This coneantrate hed boen made on A Humpthy Splral Ccno.ntr@tqr','





R He e Undy"

. 75!::32*2211135 - »
; Pellets made from mo twt axma (394.
11002 ¢, .
ATy utlaﬂﬁw
gompression the at.ren{rt.h q»r m bumod pollsw Avqm
WS.

f ,,._“ngnrmaugh to durn them %0 & -

- Yeed
- :coanontnu The90
\ mun; :

| ,.za¢i3& 

-l -

heated in-a oas. fired furagoce .

Qaﬁa

xoe.oo'ﬁ‘ z.so
1!'- 072

56043

35.10 ha80

. ;’OJIR"

" ostober 1, 1951

in t.mnomm weag -
produet.
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" Mr, R, C. Robinson . - .
- Unit Compeiny Ine,
- 23 qemt 19%th Tireet -

SXECUTIVE OFFICES. . - . = |

ugust 15,1950

: sgattlg??, \f»aamnmm .:_’; o

. Dear Bim SR

This letter 18 in angwer o yours of iugust 7, 1951.

From the scresn smelysis glven in yourletter,it appears that ths

. goncentrote nede froh your ors is on the rine side for sintering;

wut I eould be wromg on thic polfit, Thers arc ‘osher ahéraotese =
{sties besides the inegess of the ore which determine {ts

- sultebility for sgslomerzting by the sinterlng process.. .

S I-Ir;.yauxwant' to "iﬁ%:_a&ts&gtitm :th',n-~~§ongzﬁnity.’f6‘zz’ 's;i, ntcrmﬂg ymu' &": . :
-1 would suggest you set in toush with Arthur G. iijee sud Compeny, .
2300 ‘Chester ivenué, ‘leveland, Ohlo. - The loXKee Lonpany are. == -

. outatunding in eagineering work on sin‘erins, partloularly v, ‘Horea

‘of that comptiny,. iescd on some Tlgures which ore now a little = -
| vt vld snd thersfore pay not be %00 sccurete, n dutering plant - .

- “with 1000 toa ggr day cupaoity should cost 1n the neishborhoed of

192,000,000 %o

£500,000,

Por ;-pdlietizins.'your'bib wuld have to ve ground ‘_t;‘)“u'r;ifnéx'éad of .

- over B0 per ceat minus 100 mesh, Tou might get by with & pellet-

o izing gperution with some gralns coarser tiesthiis but, so far as
~ 7 I unew, persens workins su Qeveloping the pelletizing process .~
. pave had all particles in the fllter canks (concenirate rseady for

" pelletiaing) eround minue 100 mesh end heve not Wd any coerse ..

© Darticles (% the eake,. LS e ML TR
. Pilet plants warking on the development of the selletizing zii'éc.ea'l_“* o

. are (1) Lebanen, Pennsylvanis. =w Bethleher (‘teel Corporetiom .. -
{2) Aurora, ¥innesote == Zile Minfng Company (3} .ishlend, Kentuoky

_ Bo far as I know, thase pllot plants wosking on pellatizing are =

mansged by Gclebey 'iopton and Compsny, Ranne Bullding, Cléveland.

not ‘open for inspection at this tima,

" The B, A, Brassert Conpany of Pittsburgh hinve done come laboratory

- work on pelletizing =nd may have oerrief on some work on a pilot - L






- ores including mngnetitx You might went to set iu touch with

| . o heﬁarve a«inmé: LO&PM.

Mro % C Robiﬁaon. S . 2 - ,v"_f. Aueust 15. 1951

plant scale. on ,hia rorm of agplamerstlan. “rassort erv engincera
ené consultunts on certtin steel operstions and heve recently o
interosted themselves 1n benefioclation and agwlomsrstion of irom

then to see what sarvice they eoule. renmﬁr yuu ln regard te your
pollctizing‘prohloma. \ ,

Now in Lnswer to. the iour quOBtiona nvar tte vnu af your letter:

1. ."ha filter c»ke (mmgnotits concentrute) rad into the
balling drum in whileh the pellats nre rarwed eontpins
bwtsocn 9 and 10 ner aent moisture. : :

2. ‘Ilo one has tuilt = comab:ﬂial»&ized pellazlzlng plant -
‘ to dana.- Nowevor, It is genersliy estirmted thet the
cost of 8 nelletizing plant of = Fiven crnoelty would
be nroung 50 per cent of the cost of & uinterlnﬂ plant
with th str w0 vapecltye " ,

3. I heve not seen any rclieble fiqurcs Oh - »ba coat of pel-
letizing. I buve hLeurd bltimater, haowaver, that _
pelleotizing %o expected t9 cost ulightly. 1&5& then -
sintering anc¢ should nrsduce p supcrior rroduct for
blast Iurnnce usg, : , o

L. It sppeurs to be Ges ﬁruble to use rniilecive spent 4in the.
‘bulling opurction of the pellett to «ive thew puperior
‘'wet etrength over those formed without HL fohieslve. .
- lowever, velry ool pellets have bLeen mede without using
eny cdhesly e. There ers & pucber ol mukosives thet can -

used ‘such. us Gentonite, sodiun setesiiiente, bﬂltide o

iron, uné =z larwe nuaber. of other substancses, mny ar
whloh are z;o expunsive or are deleuarioua. o

I trust 1 h&vn bivan you %nc 1nrcrmmtion ;Ju wﬂnt but 1r not, : R
ploase let me kuow. . o

VGry trul ‘yaqrh, ‘§ w.Vﬂf-~;f o

IXingabury
o , . e , [
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c ‘ .
I A740 . FLGctels hros
&f'x . LN _h’l_lwaul:u, Tisconsin |
e e

| "1 ‘”"”ﬁ LA ,a*’w"‘f’“:*" &“’"f? | _
AR S ‘»k’metio aparauon ‘J‘e't Ro. sggg. o
' Test :‘inie I'or | Unit t(m’mgz In -y '
"'ﬁddmaa | % jest 1956h b

vatertal ’i'eaﬁad and w. m Lb; per Cue Tt I
PR L k:cz ven inalysin S o
- Pilus 20 uﬁﬁh « &8 s e » "o»‘. ‘c e ® @ 6&5 ‘};
E k'im 20 U larﬂh Viun 65 MeBh « v o o » o 5997
R 65 " 00 T o e o eee 4642
4“1‘;" 1 , e ) ” %gg ” » et 0 » . » l“‘.)‘
".'150 v SR B d ¢ » ‘.C * 3’0
" ’300"'-'- X LA I S e s @ ‘. o-., 202
L : , LOO.G ‘}:'
&3?63 o;t‘ iaa"netic .Jepemvar Ufmd Far Tost
IR B rochett mmwtic uepur'xta*' Type B
- Prod., ?.(.igxzt. S,u . ot AR mzzmrkn
A B 5.5{) 15.0 ‘ -‘mmanc Cm:centmto
N o "lms 85.0 - Hom=iagnetles (“‘ailimgﬂ
?otals .;: .?5 | xoogoo

, J"‘m: Tho abov" :;wvzle wes m throum a tyﬂa m cmckott
- fagnetie Ceparstor having a belt width of 12 inches. The feed
wes in the formn of R slurry which contained about 607 water,
The capaclty woy entimnted at about 7.tons of dry feed per

. hour, . The gap Letween tho N&nk or .wmgne t.a am. t.ha reed pan
was set oy 1/2 inch. R :

,l« mll amaunt of none~ernetis mhr:&l was un‘cmpped by tno
. mesnetlec particlcs and carried over into the concontrate &lse
- charpe, -~ second imgnetic seperator c¢suls be employed to
mu:tﬂe smll wmaunt. of nnsmucs rminlnar I.n the teilinnrs
p"}d . . RN . :
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PTTTSBURCH _.r...’I‘I'IG L TORA ‘PO(?Y AR B "ﬁr
PITTOBURGH, i R Lo . | PR ~.»- '
urder Yo, dh«hQS 'a;f.'  ‘} . ~ ,=, | vLéborQ;b&y”ﬂa,Aclo9
| | Wﬁﬁ?oﬁ?’3f f” "!j?' 11;32-50 |
o _ of ; 7‘": | IS
Anmlysis of - gann‘ ' |
For f Unit ronnuny, L§¢;v

234 vest 195th
(1tt19 77, washingtcn

Follovine nro the resultﬁ of siave”anélyaiai ma;netite
nnalyuis, on & sanpla of snnd subﬂlttod to us by the Unit Coe Ine‘

ave A sis: -~ . o

. Size L : Parce. e of Total is
Larzer than /2% mercan 6477 by welights
28 to (48 geroes - L 27.50 0 Tt
748 to £100 sorsen’. . L7.31 S
smaller than 100 ncruan o : 18.&1 .

{te Lete _— |
Larger than 528 . 33,9  uy welahtc
fzs e B2 Yy |
umellar then ;100 - ‘ N *.&?.2 T "

. . The maxnatita dntexaination wos nace Ly a maanatlc
separutlun pethod, the zapnetite bein, o tained a2t an astimated
purity of 80il, The percentage of the totsl asumple. as macnetite
of this purity is therefore 37.1. Approxinetsly 505 of the A
mnagnetite 1o in .the .43 to 4100 sime frection. Hall of the

- reanining magnetitﬁ 13 in tha slvo rrnctian amnller Lhnn IOO

uQ“Oﬂl

' If e morc acourate dotermina%ion of the ircn xa
desired, sn nssey ;r cnoh size fracﬁio" for iron 1is auuaeat‘d.

Reapocttully aubmitted

'3"1"1’*"?""}’ TG Lm;)b? T\) e

0
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PITTSBURGH T: gumt- m.‘s\s, o4 umr ) .LI

Im"‘m‘?{xi, L '

Opcer No, Hlmh85 . . Laboratory Ho, C117

' “ f‘?11G HOO' 3396141
. - 12-13-50 o
;%:;éf?cn'r
o ’ » of
Analyaib'or' ‘.‘~‘ SAWG. o
Yor = . . ,.mt Co. Ines
o 1951

th Street o
~ aﬂttlo 77 dnshinaton

’ ”ollowin‘ are the ralulta Qf sicva analynis and

| ma stite Goterminatisn on e sample of 5 submitted by the

t Coamptny. ‘The samnle was la nlad »omposite aampla of

| hhitoonuok Cand taken %avambsr 8, 1950-

fs . ”‘Loaﬁ_s_.'roaiég_na_

’Lnrger than 33 aarren R »-23.3_
#30. « 250 I 'Y« B
#50 - 7100 o 30,6
wmaller then : 100 ‘ 12,1

*ne b, H

clze

Larger ubna 30 BLI'¢aL 363
?30 - ’59 ST 15,8 .
n50 - 100 2241
dnnllo: than 100 e - :9;6 

Tna twn 1argar nia- rnotion~ “re e*ﬁimateﬁ to ba
apmroximntely‘saf osure ongnetite. The #50 « 100 ond the

minua ﬂloo traetionn are bstinatac to ba “5% o pure magn.tlt" C






i  ” WmeT>' |

‘ 1yaiu or Bepd
unit cv., Ino.

B ‘ Utill”inw'tho ubove rasults. one mny oalnulatl that
of the total unseparst2d sample, 23: s gporeclipbly sagnetid,
“The distributlon of t a mnsnetio mate. lal 10 shown below.

] 3;50,”' . R n;vetle ‘aterinl
Larger tham 430 Lo ,?.29
#30 - 50 . 15 Y
#30 « 7100 o , e 676
_ qmallor than ', lJJ SR o 3.5?

Resulta of zircop spelysis ulll be forwarded by our
Cosen Franﬁiaco orrigr as soon &S cemplvte.~' SR

- Tmf' U‘s'u; LT II'AG ),J‘f“ )4 &K)}\Y

/ ./ e E Inhuaen

.
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LAUCKS LANORATORIZS m,.*f 9‘; L
1008 WiuT N AVE. o e
‘4" .L'rr “’ Pa\iz. n&#q‘l‘” ﬁ ) , : . . )
Apeil 11, 1949  Teort Vo, 105618

Unit Coupany Inc.
224 vwemt 195th
Seattle, Weohincton

Gentlemen!?

e hereby oartify that we have node a quantitntivo
spoctrographio test anﬁ n fira aaeay or 4hn aample or

<on3;
suhmlttoé to us by yvu, an&'wn havc to raport 85 follawn3

%hrked!
511108 (8103) —mcmmmmmmmmsaae REE
. ka”nasium (wqﬂ} ~*~ﬂ0~ann~~-‘~“.7~ o ; O.gﬂ L
Iron (Foq0)) eseeccomonms wawem BOSH to 90%

Calclum Cﬁg‘ e —-_H” ' — 'f*‘ o 0-63_.'
“rnce gunnt;x;av 9; tha rcllowingz »  ” .
 Aluminum (A1) .cdium (Na) Gobult (Co) T-'ramsuam,é 4
Laad (2v) “dne {7n) . Titenfum (”1) strontiun (Sr)
. Capper {Cu) _'icka; {id) Hanganwse (1 Chramium {Cr)
| B ' | *i;v m . T

0016' {}Z. Troy mt .l.on mnqu“ e e
uilver, Oz, Troy her Son -a—«»mrnne S e

' Tha alnmsnta shown 1n tho above enalysis are nresent
a8 ahawn but they nay noe he reoovoruble by aouueruial nﬁthods.

" Respestfully subnltted,
B Iﬁt'f.;:. I.&MR ,,r:\wm 'ﬂ‘v & , '— ?(.‘

Byli/é/»?;‘“}‘5WGnﬁﬂ”
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