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l NT RODUCT l QN 

' .. 

, I �tudcnts �f mJnln� eng1Geerfn� schools wl•h to'obtdin 

���p,,oyoH�n.t d4rJng th(1.lr: �upmer v�c�t,on$ !>o.t lt s·e�m� tq 

bu rel�tfitiV dtffl�uft for th�m to IQhJ�ve that obJe�ttve� 
,•, 

t4 tl r I Y. I .o t h � � p r t .fHJ o f t 9 4 0 
' ' 4t h:mptc� �o -�ecurq o 

' . '.� '· 

. . � ,� c � . ·r � v 1.t c �� · J n \·1 �a t t· con$. I de r � d a n a I rnp � t · d � fl n i. t e pro-

.:.mts0 ··of ·a Job.· �lc;>w�v�,f� my trlp. wa�,,. frvitl�$� and' Vl()S 
,, :'I- 1 . .. 

. 
't 

• :1 . . 
' ' 

_. .. r: t.� I fl 
.
. :tct b�o I o. 11 ru �d t iJW � u-: The rn·� na g.er cif . the mf o�. tl:\f d m� 

I . \ ;· � . .. ·n�·ver to nl�rltlon that I �.f�� a �tu�ent b�c�u!iq suc;h a st.d� ... 
I ., ' 

· .. P'l .. �n.t wo�l� .P r � v. e n t my be�ns hlr�d_," TIHI for�m�n Qf·att the 
r.ni·JI�$ Vi �I ted a��<?;d for m�n who h�o . e:: �p e r i �n�e. Th10! t"hree 

''·,'. . . . . ' � 

, rnc.nth·s irutr�,;tJof'l ot :.�c�ool lo dri I Hng and l>JastlfiQ-.,. 

��cond��v to the mine �urvevins-�can not G� terma� experJ� 

qnc� In th' true sen�� of the word. 

A i t u d � n t <r o u I d t e I I a 11 � o <; k a n d b u I I 1' � i· o r y a t h (l v f n g 

1o1orkeq lll som� min�$,. hPPins th<d tiH� for�m(ln wouJd not 

chec� h�� r�.f.�r�fl'!.�� !t.vj s,_.,:;:h � pro�tic:e l$ cl�ttHIY oppos�cd 
·• • I ' 

f() ·the �thJc:; ·tht!f· $hoqi<Lb�. ln¢·u)c.;lt�d In 1d I mirtino eogi'!!' 
, . 

·n,e�r""� 1,1s ��t f rt� Jn.' � � uMlinval. for St!JcJ�nt A�spc;fet<l:s . · � r . 
. tnd Attllt�t�d �tQ t etJ��" �u�JJ�h'd by the lo�tltut�. Th� 

memb@t'ff �t th �ll�tltute wh� �r� Jn chqrg� �+ ;ffi�n.e=s Gc;:c;n ,fo 

p�es�nt a par�dox be�•�;e'fh�Y 'xp��t 1tudertts to h vc htoh 

@thl.�$ bvt WJl�A th�V· :t.,t:�'V t.�- ��t Jobs QS fowty rma:k�r�, th�y 

�re �lmost f�teed to m��� qv¢atlo�abl� $taremeot$ if th�y 
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<sre f9 b� �Jred, 
:• • J 

. � ' � .. : ... · 
·
§4retv.ther,e ll)u�t b�. � .:;.oluf(Qrt to th� t�l�tte�" ��.nv 

. :. ; \ ·• ·'" -, , � 1 1: ! it· 1 • • • · ' � 1 • 1 L ; , 1: 11 1 r. · 
· 1 , • • , 1 . , 

. :·,.·:��� j' . a r.td -� ,·, compo rd� �G hav � �qqpt ed � .PO I i �v Qf emp f QY in g :'·,;;-�� .. . �:·-:,).�- ::.�_-.""�-.:· · :1-• .. , !
·
.·t · � -;1 ·

.,

�-:{r �, •:;.·: ,.,� , . . ·,·.� , . . ·: ! . . _, · ·:. · � .! , ._ ·  
. 

:.:i_fq9e.�t� c;hu::ins.,t��Jr', l!mm�r v"eatJon�. bvt f�! th�

·

·P't$� ot 
· .. ,r·

�; ,
, . ·;··r 1 :. ; , • • 1 , . • 1 , . .

, . • , 1 ' , �- 1 J .(· ••• • 1 • - • 1 r· \ . · . : 1 
! •. ' ,' � 1 • , 1 . :, • ' ' 'f 

I 'I ' 1 • I i · '' 1 • ' • I I 1 1 , , t I 1 ,' 1 , t 

.,;)il:Y, ,. �.��.'J�-�0�
·
. 

fh� .. J'll���l.•mt,nJno .comp"ni.ea hav<? not.·��tt.t.'tuted 
· <(.:'<- \ ··. ··.:· ·: .. ·,·::·' ·�· .. ,

·
_, 

I t .I . ' I (t . t I • I ' , • • • • I ,· '
·
. 

.·: ',· :' 
· . ..: : �.qc h ·-!It · pf"9Gram,. .ls t��t an Jnd.le�tion. th&t thc;nH!'�PD,lP olec; · · ·;; · - , ;.; ::r � �; .' ' ·_,· 1 ·, , ', ' . · 1• · ' 1 • , • • • , ' • 1 · i · , 1 : • I • 1 0 : 1 1 ! • /.. ' . , ,i ,: 

• 

:·',:�·ciQ . . :.:nol want Qr�quaf<�S (pf mJnhtO sc;hoolsV .',' :·,,1,11'·!·, 'J • ' 10 ·. 
1 ! 1 ' 1 ( • ,· < , • 1 I ,,' ::, 1> I 

:·:.:: .
. :: ·: ::''.Jt, m�.Y ClPP�(I,r that �tvcl�ntG W43rd ,Job� h(tlgie�i fo them 

.· · . I ! ·,_ I , . ,,; . \ I  . • ' '! ! ,, . I .. I • •  , • • ' . •• • • . ' • 

. :.: :�:�
·

�:j r�

·

� p(ov.�.r�f.td �:jl tv�" Pl11tt"'rf4 but �4Qh J& �.�·t. th�·· c<tse. 
. . • • • . . . . l • : j ! .• . ' . I • I . • I \ : I I \ . \ . • I , •• � f •• ' I I I ' . ' ' I I ' ' . . '. • 

·
::
'
:�J�1 · Jh�f ·��$· 

.���.�d .1,�: iJ: f J ��.1 � ���Q.v,r;ao�.��n,t. ���· pr,����t _ 
.�·::�hoit��e ,

·
c:>f ski I led J4�Qf · du.� to the ��fense proorc1m m4y '': 

. .• :·I . . 
.
� I : I I .'· : : I ' \ • . . I ' � : '

. 
' • • l ' ' I t ! . ' • I • I l I I . ' • ' • J ' 

'}.��l?.?.r.��Hv alhVI�t' �hls 
.. 

�ollt.iJtlqn bvt after the pr�grl!lm 
•' ' ' ' I

· 

I • 'I ,• I 1 ' I , , 1 

. } . �; }�tpmp � � t �� ,'-����ntf ���ba�ly w,r � � ,oo� pe. abl� _t?
. 
?�1��Jn 

��mmtr �mpfovment ln m•t•f m�n11 unla$s the �omp�nl�s . ' . �\ • l·. , ' I \ l ' I t. ' ! j I .: . I_ • 'I '
. ' : i ' . ' ,I ; • . . 

: qttans� th�lr �ttttud<::. 
• I• j ' ' ' ' I ' ' • ' ;J, • 1 

.. , 
. 

.,..A�t�r 
·
� �t?rlt� �nd. � · _IHdf ot. trvi}I0S.s 11n1stllns'�• . . � : l' ·. ; ; . . ' I • I : • t . . . ; ! I I I 

obt�lh�d o. Job Qt th� �eoton �ol� mine throuah t�e fnflu� 
' • • • '· • l I f 't I I • I :  . . I 

' 
t, ) I '  :. ,. 

' 

e.nol". ot � tr1end� MQ�t !of tne ln�t..Htn�tto� tormi�R th bcuf� 

of this paper was gatnc� w�r le w0r�fn9 th�rc, 
I , ! 1 1 , 1 1, I • , 1 • ' . I � , / 

A�; t ex,p��t to.sr�t�uat� In t�lay, 19.41. I �1.Jll JH)t aoait"� 
' ;· •, I f '• {' I J I ,, I :' ' 

b� ln. the . Po lJ I tJqo o f � stvd��t ii!l:'�klng $urnm�r <aropJovmGnt 
.'\ t I • • • i ' ' I I ' : ' I ; . I I �. l I . I � •• ' ' ','4 I . . I. \ ' .i I 

• I 

.. 1�U,.� .. ��t��¢.� .�flJ4en't�1\tfq �.� �n� uJtJ�tP•:t�� c��dt,t;�o·n �·,s. 
r��'�;��df ti��Y will .h��� tp�.-.$���-,<U(P;��·�eoc.�.�G.I did. 

' l . I '{ I 

• • : . ; 
I ' 
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; 
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G.�PfQ't.9�J�., P.rrJ !=.• q,. _,s�.�ra9er tor t�eJr o.Jd� Than�li ar� 

. parti�t.d arly:dUill·S.u erlntend�nt"Yf�Ungberg. fot.permfssfon . 

. h? .wr l"t e a[)ou.t · i· h0:·m1 ne � .. · · , . · ·::. 
' ·, ' I  

: :" � I ' ' 0 ' I • , . •  j \ · . · t.OCATtON .-: . , 

· �  •; · ·.T�c:e�nton m�n� is •ftuatcd Jn · tha Mt. ·Reuben di�trl�t 

·. 9 f t h G· S 1 s. .k J �w v Na t ft.l n � I f � r � s t , t h Q: • c; J d J m s :u h l c h c a n � t f -
·.;. . . ' . ' . 

·u���.thc�eenton orgup refound Jn section� 22, 2�, and 27 

,;�:;.:
·
T 33. S, R ,8 W.�· JQ$�phi!H� Co·Jnty,. Or�oon • . (�eG .PJat� f) 

• (, 
' 

. . I n the P�$t 

. ' . 
' 
' Ii i (' TORY· ' · , .·� .,, ' ' 

. I 

th� df99' hd:; be.�n 

! 

�nown as.�Zitlter ·t J •. � 

!3\'ltlce, t·A�rlto, GJ�ndc!�.l.:: 9r·P-o.ouq::J�tv�r dldrl¢t • . Frc. 
! i 

. 

' . . 

I a �· .4 t 9 .J 0 90 t h e . m J n I n g. (! o n s ' s l e. c:J o f p I � c. c r · o p � r 6 H o n s , 

.s I n � e t h <d . i: i m � q v <1 r t a: v c t n s , h (I y � b e e 11 · f o u n d ..:1 h I c h \H:: r ({ 

prpb����·the· source 9f the QQI��J The Mt� �suben d1$trJct 

·cxperrcneed actlvltv·b�twe�n J09t ond 1907� The J.C.L. eod 

a�nton·el�lms·wer� dcvetopsd 
I, ·, .· io, 

l9�7.�ort\ WS)" resumed wfth? pr·ottt�bl�. output o.f 45 tons 

p�r doy �.hl�h Vfp�·· t9 !'�v�· b�.::�· ir��r�a$�d to .ss tons ��y a 

,rnlf'· �qc:llt.IQQ' Jn thq -ll�.thtmo o·t J.940. 

' I I I< 
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GEOLOGIC MAP OF .AREA 

AROUND TH� BENTON MINE 

0 I .5 ol J.' '"' t ( f c q 

./11rd�.l it: f.?n�6NJ !i'uks 

rm��� 
· tfw,-,·fi.,.,HJ Cr�,d Pt�tlr"" c,j;,� J�'/Mf,-.,� f.ntt/,·1• 

�##"mil },;,n �'�"'"'/,;'! 
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R9�v� �·�Y:�t.r:.,s.the.m4f� str�tl.l:fl qf, th�. ,o(�a. and flows Into 

th• Pa�iflq Oc•onJ it�ha� qut.�-���rp vafley ·into ths ro;k 

but ther� aro ptac;�$. �lon'o .l1· .s e?.tJ,rse, where .. 1t h1.1s torm"-d I 11 1 I ' , , 

� �,roa:d �t�r�am b�£;1. a.� .... �,.��-�ult .ot..�to dn(J o.ver . . so.tt. rock$, . ' )h� B�n�·on �·tll l l\l� �r�; �� .f?r:a,ln .. �r1ek wt)lcn -r·.IQws .1,1'\to 

Wt11§k.Y, Cr�e� ��� i'h�. l�t.f¢t•1p(lqse.s.tt.lroyotli'f)(�.�Mnp,. 'fh� 
,;· I ' ' ' ' ' 

tn·,t.�� boHqrn. of a, U.ttt�: v�.l lev". 

Gt'.OlC.XW . 

. l.rt th� Mt- Rc�,tl';t11f'� dl.�trl�t Jyr��slc; ��d.lme.nts twv('1 

. b•en tn truded by� gre�nstQne �hiGh ts,p�oba�lY � tonoll tc9 
; ' ' '' . ' ' 

s�r:·p�nttn�. hall be�n .. touno.t� cut.thf: rna���s qf,tona.lite ond 

s�em to �av� qe�t �rt.in�pQft�ni-.fa.ctor In 1-h�.ore d<:.po�Jtton ' ' . 

,�the tcHlal1tQ; b11t th�.�erpenHnte itself hold:; little oold. 
' I 

' 

. ·' ,, .. 

T,h<t .l rJn e� u � .�ctJv,t_y ,l.� J�t".ff.,s�m.�<J. t_<.>., t1�ve 0���1rred bd·J�een 

th� Jura !i!� I c �no .G r � t � C1 �o o s pc<!r. J qc.)$. �Geneqd IV�: 1· �e ox i-
' '  . 

" '. 

cii��H� zon_¢ I$ fOO ��et f4�;¢R,.,HbP,!.tOh 't·.muV b� ur'!oter than 
1 j • I lt' I I .  

200 teet .� 3 '. ..
· : .· . 

Th� · �hearJfHJ.actton W(l,�; o�n'.?.r.a I a�q prvdvc�d narrqw 

fJss.ur�s In .t�� Qr(�t�n�.t�Hle_b�r vctrv.ott�n c�o�c.ed vpon r �ach• 

l t:� � t h � �� o R t "' � t b � t w e � r� t h � t . r, o � k l1 n q , t h �: .. � q: r p e n t ! n � • T h � 

gold i" th� .vcip' probs�l.Y �ame from the Sl�kivou bathollth 

•1hlc;h ts south qf th� Q.istrl<;:t. 
' ., 

. , ... T h � s t � f � � q t . t 11 �. v � i n. of t h � n e � ton � I �. � r. � f o I. I ow s 

the ·dlr��tfqn,o�, th� �h�o·� b�i:lt �nd v�rlr.s from N fOQ� to 
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N-40��; th_E; dtp ll$ 709. tP tp11; ��ndw�u· d, Oo the. w��t :.Jde 

.i� ·& grQqodlorl te. Qtl:d tQ the. ea$t i.·� fovo<;i iii 4tor.l h por� 
... ·�i! I I ' • 

rihvrv� Tb� gr� Qqcuri J� bvng�e, whleh ts·pot un�$ual for 
i' � 

I ·' 

' .. 

. the gold dOd quart� ' " .t h � V�ln ar� cbal�opyrite, m�rcGslt�� 
·�ph1;d rfte, mc11snetft¢, :J!Hh:it�� .chlorite1 �atcqe, (jrtd 

d�Jon1tte • . C"mminutJon .Qf th� or�':� neC,�$HlfY bec(luse the 

tiofd t� ffnety dfv-4«d ln pvrJte ��ich with th� other sui� 

p�tdcs ·epnstltvt�� 3� �f th1 or�;· 
STAFf' 

Th� c:Jire�tion td th� rn.lnJoo 60Q rIff in� oper.�tlpn1,j Is 

�nder the �vp•rvl�ion �� �. A. Yavn�bers. HJs �ubor��nates 

are G�9rg• Gafe# th� mf IJ i�perJnt�nde�t� and C, 0, Schred�r, 
�ho ha• ch�ro• of th� mJn,no. T�e�e t�o also •urvev and 

map th� mloe, Th� genero� m�n�aer hGI his oftlc� fn Portland» 

Qr�gon. 

E.rnp I Qyme n t 

An �vera�e of tweA.tY•si:t:.m'i!n lrl�Jl/d.inf) the foreman 
.ork �ndergrQvod, Slxt��n Qf thes� �re ens�oed i� dri I I  I na, 

two men ·b�lng att�eh�d to �ach m4qhinc� The re$t of th� 

dov ere,, C:Qo�f�t� qt �o�r muc;��r�� a tr�rnmer;· and a tJmber­

rn�n. Th'il t.att�r. J.� ··nqt '.ll fway� .�mp l oy� d as su(;h but mav 
I • ' . · I · • 

Wqrk 11•' elth�_r o �flfJ�r'1.i t,etp�r,Ql" .a m1.1ck�r. �wh�n�v�r tt 
li neces;arv to operate the dtamond drl I l, two experl�nced 

miner� ara �ofl�d upon to hqndle the ass ignment. Two or 
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,, thr-ee- m�n an: .empJc,yed q-a· mv�k.£1.,$'-on; 'the- nl'ght• $hJt·tJ- ·they 
. l 

-.are the o.o:ly workers I n  th�? m.ln:e- ai· ·Jh�d.·time. • 1, ' I t 

.. - , . : ( ' ' ··: - 0�$.grfpijorr ·,:�·,·. , ,I 
1 ;_ ' 

Befor�· mi•1.Ht9' oper.:tH?r's· wer.e r�sumed in· ·t93 J there· 
• I w�r�-.'s.ooo .fe�t of working�:· w.tllch··hfJVe s'nce be�a' el<tended 

to--12"000 fe.0t ,. · .... ... · , · . ·· , ., 

Tb� tuof'l�h and qr J fts h.�v.e Qe,c-H• �oown by various 
nMne$ fn th� pal#tt t:>.rfglni!!IJv ci� Jen�t'}<;J.py stoteu, ht<!r 

Thl prqq t J ce I$ to Jndt�dte the ' . . 
'I 

·lev�t� ac(:ordlns ·t.� :th�:; �is·t<�n.c.e·.·�och J� abov�. the m In or 

!''' . .  

. 
1020 lev�J, fo.rme�-,y :termed th�el ii<ll'h tJii. I nlah 2 .• H4s trahu 

, �I I 

, I 

' . 
1 .  -�0!?0�·-900, ·-7801 7001. c')fid !300; ·(Ill- ar� joined by rills and 

ra i !i���-·' Th� vpp�rmost:or -500 leve-l, pr·�vfovsfy �I':! lied the 

Texa�� crosQ cut� 300 teet from a�� II side to the· vein 

whr<:f� drifts ar� r�o, The1·900 .anc1 700 ·levels are not ac­

c.��sibf':! qJr.�qt.fy frGm th� $urtll<f'l!i 90.� must �!\t�r ofl� of 

.th� oth�r .i·hr��·-tvnnel� ln orper· to reach either ot the�e 

twq -J�vel$. �Y rn�ans- o-t -� shil·ft wtrlch· l�- us�cl 'terv :little 

·, 13t pr���?nt it (s·poui-bl� to desc0nd to th"! 500 l�v�l from 
.· ' ' 

; · The G�9r-�la. �ro��- �ut, drfv�n- t numb�r of y�ars ago, 

. i� th� .onlv-."or�.Jnf;J }h�f! h�s· n�d' touc:hed orll:� Ofamond . 

-drf I I  f nrr ha� pr·ov�cl ·th� t. '_I t· W.Qll I 9 P� i.frul·t·l ��·$' tp �xtend 

th�t croi$· cut- anv -f�rt_h�r-�- ·A ll· ot,h�r world nos 4re in 

profitable ground, 

To date no sinking b�s b�en done; all op�ratJons hdVe 
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upper ore .has b<'len r�rnoved, tt1�£. maJ1·ug'i:m�n-t Plans to e:d<£nd 

th� workfngs below the 1020 1�v�l, 

Two of the ral•�s hove · h o i s t s for handlins.materiJI 

qnd SllppiJo<:�; ther\! ·4f� ·n.P hoists: l,or hoidlos rnen, The 

.rncdn ho i:d �xtend� from the. tO?.O hvel to ·the 7BO lev�l; 

Parke and . . lacva s.tnQiv.�druril.t 8 by 6 ... ln�h afr. enol11e 

·IJfts <1-thr�<?·�ld�d s�fp ln ll wooden sltqe tnclfnt?J ::lightly 

f1•oro th� vertlc�f·· The oth�r erorn��" a l :;o 6ir .;!riven., 
'hoi si's ma tert� I tram thtJ. 780 ·to tl�e 7q_o l .evd • · . R<Jcl�s of 

•' . 

bJ ts,, c�plosive&� and ttrnb<u for· f·he 500 l�!v�l cr<J tn�o�"" 

ported bv truck up li movntatn �roacl t c> · th¢ tvnoel, 
. .  ,. 

' " 

The;; v.zntllatlon �G l'l.;l·tvr.,I;'Jn surnrner the air rnovcs 

trom the upper worklfl$1l <!own to t· 0 e . l OYI� S t level yt � t I e the 

or;mos.l t e I s frlJ'i: �urIne w�nter, !\ t tlm<i!s. th" night crr:\'J 

rnov ilncl I ·t' n ec ��;.H) r Y.. t <? : op '7. 0 an a i r 11 n .. e . I q<ldl no to,a 

he.'ldi ng l n order ···�o r�move pow.der smok� b�fpre . .  mvck,i n�J out_ 
the rovncJ� Notwf'j.trz-h}ndtno th� � .. �c)· that- th� iJJr su1�plv i$ 

• "';d 

turn�d off ,lfft<: r  tb� d,y crt?.VI l�a"'ves_th� mine, thcr� i� 

u s v o I I y e no u Q h a I r u n de r p r e s $ u r e i n Hvz s y s t ern t <, b I ow o u t 

t h � smo k � i n JJ h � v d I o g. 

MJnJpg. Prdc·�l�� 

O�v'!loprn�nt 

At present 75� at the min� operations is oonsJd�red ts 
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I. 
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ro -

��evefopmGot. Th� ma.n�g�m"H!,t: plans to devote 50�� of the 

.. w.or� I n  th1�· futur� to .t ha.t.phell� H i·he mine 1s to c:ont inve 

I n op � r a t l,o n • . · . . , . · 

Pa.rt of tht?. d�?velopmcznt is ��cconwlishet� by m�an;:; of a 
, . 

. dl"mond drt I I;· ho.w�v�r, ·1·t ts not ln :Pr�r· tlon r<.V?.rY dov. ··, 
' ' .  T h '<! ·. o t h 'l r .form · o f .. t1 � v G I o p rn « n t I � d r ·l f tl n 9. � Three 

<; r e )."q a r e con s trl n t I y ell !�a g � d . ' n · s. v c h w or k •. . The con t r o I o t 

this ph<He 1$ �XIlrCi :;.zd.by·•,fl)e<JOS lOf ht<;��· S(ltnp1es tt.tken· rd .. 

t�r .. e�ch round·h<t:J· p0�n bfasf-�d, .Th·� sarnpl1�s ar� n.ot cor­

related .wj th the'mJ.I I, �0ed qec•ll)�e of dl hdfon of- th� ore 

.1 n tl�e qhu t�s·: ·a nd qur :Lng: tr.;� n ;;por tf.l tl_?Jl to the. ml I I. 

Samp.l�s t•r�' taken .jri .the. stope� <dso l:>ut tl1ey are uti tiz�d 

rner.ely 6S ·check� on toe progress. of those· work ings. 

Two typetl·ot. rounc;ls hee FigCJre 11 pdge ll)·.:.tre used 

in drift�, t.e.,, ·the "borr�dn or burn· otd ftncJ the V-cuts. 

The former l� particularly ad�pt1d t o  the VGry hard ground 

that l s som'!tlrn"'s �ncovntered, The drifts <He 4 by '7 fe�t 

<dter pldclng tlmbers, . T h � sets con�lst of po&t, qnd a cop 

on I y ; s I I I s d r e 11 o t us c d.. T i mb e r l n 8 f s not li! x t !! n s l v e I v 
' 

y,serJ bec�lUS·� In rnost p�ace� the ground rraqulr�s no'.'support. 

Th� b'astfng practice Js descrJb�d· in o lat�r section. 

Stor.>l no 

T h � me tho d o t m t n l  Cl g J s a c oml,1 I n a ti on of . t he· r i I I 

�dope .and.th� c.vt qnd i111 systems. At J.OO .... foot tntv:rvaltt 

dlong {l level r�ls�?s �re. I:!Xten��d upwor.<;J 15 ·het , Then a · 
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4 by 7 r• f oo i· r t I I · I s be 9 u n i n 1· h � v � i n a f· · q n I n c I i 0 a t I on of 

vsucl!y· tow,Hcl ·lh� no.rth,. Th� rill i$ prolonged·to·· 
I 

t t e n e x t 1 e v e I o b o v � � A � t o p �: i � a I s o s t a r t � d � t t h e I o VHH 
, . 
I <i? v � I ll II d r'l H � r· i t h ·H b ic! � n � n I rH 0 e d t 0 a n il p p r 0 r r 1 d l'e 

··:- s. 1. 2'. e t vu� st '� fr om J h � up p � r I g '! c I · I s b r o u ·- h t i n b v \'J d y o f 

·.latter cn�dhod Is cr.1plov<:d t.· remove th(� or"! in ,., dop�� 

from e�ch round Into a chut� and th�n place the waste a� 

f i ., I I n 0 ma t <: r l il I wt 1' h I <'l t1 1: :; a '1 u c r) v t? r l 1'1 C o v e r i· h e vl u c t 1:! • 

p I a n k s a r � r c p I a c a d o � · f t o o r I n u • I n ��� d t: r $ t o p e � �· - I 0 t o 

T h � r a I s e r. a r � c :d � o d e r.,l, �� p to t h q n (� l' t I y.; v e I (j $ (J r � t h e 
·,,;.,;,I 

ore chutes focoted on bof·h sides of _i'be rillser;. Th� or •<: ,, 
' . . 

c h v i· e s ll. r e o ·f ·f s e t s ! i g h t I y t r o m r h e I <'! v e I t o f <J c i I i t r1 1" c t h e 

tilling of or.e G:H'�· ,� .. �lmple chufe. .. ·ga h� I s  U!iecl; two or 

�oadi ng f.l C<3r1 th�� tramrn�a· .. ,torc�.s th� bol)a·d$ vp tlnd down to 
·.'.t. 

ref)ulcita the �lov�· ,pf. i:}r� ·o.re;:�· i· 
... Jn .-, I J sJqp_�_t,db6v.�.).r� 70o:�·level t�� usuql prcc-tlc<! 

,• ' 

' ' 
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c v c I tJ • T h � � MO c . p r o G <.! d v r �: i � f o I I <HI � o o n i h G?. I o v; e r I ,;:, v '� I s i 

i 11 !;1 t h <? . w � s t � a :; . i d >; t q b l� u s  c d a s ·f I I I • · I -1- o 1:.. i c c .;; o ·f r, r e 
: .. 

, l ,s l o r o � r  th Cl n ' 1 5  . l n c; h {; s · ! q  .a n y ! d l rne.P. :; . i o n , i t  1 s b r o k c fl  

>· :· w I t h {) .c o  u b. I �: w· j 11.\;; I; !hi fMH'! ,: , ·A n y p i '; c e o \· Q r e � mil I I '.\: r I IHI n 

t h.u t � l z e c o n  P (l li li  t,_h r o w s h  H e  d1 u i � "" !Jc d e s  M1 d t h r o u o l 1 t h e 

u r I z z ! y a b o v e , t h � · c o 1l .r s � · o r  e b I n (j t t h e m I l I • 

T h e  d r l l l i n u l �  c a r r i e d o u t b y  m � 6 n s  o f  s i x  Ga r d n e r -

De n v e r  ll t o p c-: q  . ..  f .l g \J f G:  2 ,,- {H U �  1 4  l l l u s t r �d q . t r. e  t vr.· �-: () t 

r o u n d  u � e d i n  s l" o p �: s  il n d r i l l s • . T h '<:  V .- c u i· I n  t h e J a t l· e r ' . 

s k c + c h i �· p a r 1" i c v I r I y · a d  a p t c d t o  v ': i n s i· h a t h a v � . o o J o '.': o n  

� i t h � r 5 i d e !) c c; a u � c t h «>. � o t 1 c I d \' e y rn '-" t -· r I .� I a c t $ iJ s i.l 

J u b r i c IJ n t t o r b r � a k .i n 8 t h e t I r s t v1 e d o e o r s I a b o f a r o u r. d • 

Me r IZ p o �� d e  r I s u s � d I n r � I � � s d n d r i I I � t h C\ n I n o r I f t s • 

T h e  c u s t o ma r y  p r a .; t l c e 1 � · t n  I n s e r t  t h r � e (> f ' t .o u r  5 t i c k s  

I n  e a c h  ho  l .z ;  t h e p r l m � r  b l!f.i n g  t h e s ec o n d f r c rn t h (!  t o p 

w i t h  t h ll! c .. a p  p Q ( r d l n g  I n  i h •� J l r � c i l c> � l  o f  H. c md � l rn tJ ifi  p rJ r t  

o t  t h  c h ll} 8 l •  I n  t h e -p · � t �  4Q;?. a n d ,· ,1 s:{. A t l a s  a n d Dv p o n t  

0 'i:( ,j t I n dvt1 ·:l m I t q · 'J.l � r· ·� 1,1 s e q b 11t i n ; u g •q t ,  I ?  4 0 t h e d·� c i :; i o n 

w (J s . m c) d e  t o  s t .:� cq:l ��. r d i � e  O f\  4 S�·i: D v 1N n l g e l � t i n  ·:1 h l c h i s  d e  .. 

l l v e r � d I n  l.> o x � s  o f  1 � 0 s t i c k s  i n !; t � ·;) d  o f  t h e  u.s � dl I OC p e r  
· ' . 

5 0  p o u n d s  • T h e rn a  n a g  e m  e n  t ·I e e I :; t h u I· s t '<: tMn l n g d r I I I h o I c s 

I s  n o t w o r {· h  t h e t i m�? r e q u l r l'l d t o  f l l f  s t �mm l n g b a g s  Yl i l'h 
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·:�!3S.6 d fHJ · t h e ca p � : $ 28 - 70 ,  T h e u t a' s ·t l n g C¢l p ti  4 r'� n o t  t i � d 
t J·t. . . \ . ' 
. : t Q t h c s r I c " 5 0 f . p 0 '11 d � r b v t a r � l f\ � � r t e d i n i· Q G i t h !t , t h e 

� ,_ . ' • 1 '  • . •.  , .  · ,  

· ... �o·� 1.i  o r  l· h �  � i d <? G • 1T h c  h i � �  u u r n s.  ll t  t l • c  :; t � n d� r c r �J t e  o f  ' 
·. .  � r .  . � . .,::,; . J S . J n c h e s p � r  cn l n v t e ., · ' i)u r l n 8 .:J h � s a m e' rno n i· h  1 2 , 000 t � cd  

. . , o t f v. s �  w � r·e u s � d it t il c o �  i. ' o t  $ 7�� �· ao ; · 

7', .� ;: .' C a r b i d <!! ; I d mp $ · p r o v i d l':t I l I u ,n J n () �· i o n i n t h c;; .m i · n � ; <e a t: h 

::; · rnq r t h <3 pp r o x l ml'l hd y :3 5 () p v u n  .. i �  •J ·f c; . a b i d.z a r � f u r n i s h � d  l> y  ' . 
' �·. ' . I ·, .  

,. . · t h e a ornp,:� n y ,  

' 
' ·: . 1\ sa v .g c o t I 8 l n c h e � · I ll v � � d o n  t h � ·. t· r o c  �� t h r o v o I I  o u t 

o s e d o n  t h <:.l I Q w e  s I· I e v � I i · hi o t lu I 1': s w o r �  i n tl d I t � rr1 a t � I v r1 r e 

f o r  · i- h l s w o r k .  A mu l �  �= a n  h tt V I f l v �� l ·�" ... t o n  c a r :.; ,. I f  t h e 

n l u h t  c r <� w  i �  w o r'I; J n v ; n  H' 't l u vH.: �d l '� v c l , c;; (1 c h  rna n tr •J in �  

p o o � t 8 • I t I s e <� $ ' I I y c 1;;, n $ t r u c J � d b y  w e I d i n o  o n  t o a s t c < �  I 

p l <l t e s I i 0 h 1· I y � mll I I c r t h a n  i' h z i· r a d: G a u 8 � hw � h o r  t 

p l  e c � s  o f  r a  I I  ll n d b � v � l l n o o n e  e n d  o ·t � o c h  r u  I J b y  1 11 <.: ·.i n �  



I .  

1 
�·· 

" •' . ,_ , 

' I  

'1 

. 

} 

'•' ' 

... . 6 ... 

' I  
.. .. , .... "';' �· 

· .. �11J I � Ha v 1 a p � . 
:'-' 

' I 

' · · -



n 

. ..  _, '  
.... ;; . . ' � .... . · 

. .  

. I M l';j 



------------...�. .... .. 

I 

I 
I 

. .  

. ...__ -;�;.� .. !"�!.� . .' · ' '  ..,.JJ" 1;,'f'!-�-.J-,;'!..!.A.� 

�:{�{I7.- •. :;f.�t�t· 

....-� .... � ..... _··· .... --· .. 

• ,  

P l '> t �?:  4 



. , · 

· ' · 

.... .,.-, �· ...., .· ···-·· .. ..... ,..._ .-.,... ... �.-,1 .... . -.J. - �. •• ' \'' � 

.... .. J e ,.. 

. , .  

. ,  f 

' · 

' 
· '  



" ' 
' , . 

' . '  
'·  

· - 1 9 -

(I f iJ t: I) i· 'r I n  0 {' 0 r c h J T h c s \'i l t <: h I � · h <: I J r n p I 'i c I! b y  t) p I 11 

. d r i v e n i n l o l h (� � r o u n d  o r  J n t o tl· i' J e . l i  f s · �:: o s i t v 7 h r o � . n 

. \': I t h i· h a ·I o o t , 

l h e r t:: s u I i l n a r c s c r v o I r s ": ,. v c s (� � {1 s o lJ r r. e · o f w o + c r f 0 r 1· h � 

d r i l i s tJ n d  f o r  d r i_ n k .l n (J  p �t r po s •<: r. I n  t .h e  nd n c· . • . l :f i :;  . . . ' . r . · � . · :·.'{ ::. �.�. . . 
p IJ mp e d t o  1· h I? t h r e e n l g h e r  I � v ,_, h: I; u J • f l  o •.1 s b y  o r �  v I t y � o 

· t n o !j  J l o i'J S h· + h {• l.C) �lO · I e.v c:. l l'! n d .1 h c n c t.O l n i () D r il l n  C r e e l: .  

�.\ i n ·� S tw p  

c! I f f e r � n ·t I c n G i' I t  s o f d r 1 I 1 t t � rc: I � 

m 1 n e .r t ::: 8 i v c: n b I i' s I n c t, c k s h ,•t v I r: c t \'I e n  f v M. f I v � I n f I v c 

s u c c (: u c l v e  0 <1 t� p <::s • .1\ t t e r · � q c h u r. '?.  t h e · rn ! n � r r e t u r n s  t h e 

\ 
�" . 

r a c k  o f  b i t �  t a  t h e s ho p  t o o e t h e �  w i t h  D r tpo r t l i s t i n g t h e · 

.o ·t b f i' r. b r o k e n  � .;, n d t h � ·. f o o t  o o e o b t a I li �! d •11. 1 t h t h � r •> c 1: • A 

rc:t c k  c o rd a l n s t h e c o r r e c t n u mb e r  o f  b l  h f o r  d r t l l i n o f l v ·! 
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h 0 I q ·I f $ i )( - ·} {) p ·( d e p )- h • . Hr.) w :� v (! r ' i t l :,; p 0 !i $ j b I (! I I i'h �: 

r i g h t  t yp �  o {·  8 r o. u n d  i o r . rh � m l n \'. 1" o p e r <l i· J n o (J s t oper i·o 

d r i l l  s i x  hr.: d c: :.1  vil t h  a � l l{ - f o v i d cp l· h  U $ i n o o n t v  t o u r b i i' s  

l l h c:: n u s l n (j r} d r i t t e r ,  

n u rnb e r  o f  b t h du l l e d ,;  t h � n u mb e r  b r o k e n , t h e fo o hl rJ i� O'r 

t h e r a c k 1 t h e n u m h � i r.l l r, c ,1 r d e d � t h e d < t c o u t a n d cl.1 l c l n 1 

t h � n il nH: o t t h � m l  n c r  11 n d t h c · r a c k  n u mb e r'  • 

S i x (J <"l V Q (: s  a r e v s e d )  t h e y  f ll n (J e f r om �J; t o  l -5/n 
· t n c h � � , i·he o o v o e!  c h a n o <! b e l n f.J 1 /n I n c h .  E � r: h  b i t I �  u :; � d 

c pp r o x  i rnr) i' c I y s ·l x 1· l m e  s • 

b r q k �� n r c r r o c k 11 s " d  � 1\ I mo s t <l I t q t t h o s c 11 r <: o ·f t h '·� $ mll I I "' 

e s t � l r: e .  

d r ! I I i n D i n h -)  r cl n r a u  n rl • · A p p ,. o x t m¢1 t c I v f 000 b t t G  i! r e 

1'.1 1 L. t 

C r u t> h l n n  ' ,_ 

T h e c r u $. h c� r  p l a n t  � o n �1 i s h o f  a 9 b y  1 5- t n c h  B l a l� e  j a w 

c r q s h a 1 (1 !JO...; I n c h T r 4 v I o r  p v r a � o r  y ,  �� n d :1 b �� I t d r ·1 o c f ·"� u I ... 

t i e r ,  l h �  o r c; · 'fr om i· h e  r l n e . i s s t �> f' � d  i n  c1 S O- t o n  bt n 
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t r orn w h � r i! I t  i. s vd t h J r J v n o n t o  <! · · � lh1 k l. n o s c r � c n  p <J s s i n s 

��· .;.. I n c h . .  l\ mo o s t a t i o n e d  a i· i· h l? . S C. I' � \! 11 ; I,I CH .h J IH! r v.:  d l  d 

. · r e tJ v l .u i· e: s · \· h � r o 1 � o f f � ·� cJ !· o i· h e  · j a vi c r LJ � h '� r • 
' l S c e ;-� I d l e 

. "!' . 
' I ' 

. : o ,  p� 8 '4 30 l '( h c f i n � s. ¢1 r I? c l o  .ll :; i. i· i .-: c.l · b y  a n  E ::;  f.J a r .:1 n � <J 

r i e � I t �.  c r u ::; i l ..! J o r e  'h.> a I ?.  b y  �� �?- i u o i' c y l i n d r l c d l l.> l n  

h .:1 v i n u iJ c il p :J c i ) y  o ·r 1 00 t o t , ,,. 
I ' 

r o I l l  i h : j J w c r u :; L " r i I •; 

o r  � I ::; c is r r i ((! d b y  o b ': I t i' u · · l l:i � T r o y I <..) r iJ y r a l o r  y s e t iJ � 

·� · i n <;·h . T h ·� p r o J u G i· o {·  i-ll � � �:: c o n d.:� r y  c r u s h · r i s  ·l r ll n � -

I 

l h -i: c r u � h � r  fJ i o rd i s  o p ·z r c d � d  o n  i h � cl d y  s h i H o n l v � 

Gr i n J J n u  

, I 
vl � i o h t ;  n <.: v -<: r l· i } �<! l � s :)  i ; � �  �..: l · ·:: c b ; J b y  \ l e i s; ll i n u �l p o r t l u n 

e� c h  h o u r , T h � o r � ·l e d  t o  r l l t� ' r:d l l  l;! u C h  U d Y j ::; . 4 S  o o s  
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