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GRANITE BIME1ALLIC SA M PLE TABULflION 


No of Averqe Average Assa 


Level Sanioles Width u	 Ag	 Pb Zn - Cu 


1100 23 8 6 0 05	 2 18	 0 21 0 32 0 09 


1200 20 77 003	 404	 013 018 005 


1400 23 8 0 0 03	 2 06	 0 05 0 27 0 02 


1500 42 7 9 0 035	 3 06	 0 10 0 13 0 01 


1600 17 6.6 .:.0O	 0.7.3	 No 0.05 Tr 


1700 51 7 2 0 032	 3 54	 0 09 0 29 0 02 


TOTAL 176 7.7	 .	 . 0.037	 2.84	 0.10 0.22 0.03 
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3/2/66--Handed to D. R. MacLaren by Kenneth Davis of 
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.	 wsh-wate.	 These operationa may become so tedious in some cases We take from the superintendent's report for the year endLng July 81st, 	 . 
tbat much time will be lost, and the number of. tanks will have to be 187, the following particulars concerning the mine work. 	 , 
increased.	 In order to obtain clear solutions, it seems to me, the trough Prospecting work done dunng the year was: 	 . 
system will require as many, if not more. tanks for the silver leaching- . TunHe1, cross-Cuts, and drifts . 	 3.801 feet.	 • 


" 
. plant alone than the ordinary method.	 Hence. double, or more than 


.	 . double, the number of tanks may be needed, including the basemeta1
.	 WIizes and raises .	 910	 . 


In No. 5 tunnel, shown on the map, the length of the main ore .body	 ' 
feet	 barren leaching.	 .	 . .	 . .	 6th. Finaliy, I will point out a disadvantage of a chemical nature. 	 The


infirst-class ore is no less than l685feet, then 510	 of	 ground,	 .. 
when a new ore-body, consisting of manganese, black quartz and streaks 


swift stream of hyposuiphite solution in the silver leaching trough causes of oxidized ore, the whole varyrng in width from . 1 to 2 feet, was en-
. an additional exposure of surface of the solution to the air. and, in con- tered, and has been opened to a length of 161 feet, the face of the drift 	 ,. 


:.	 sequence, a more rapid deterioration of the hyposuiphite salts. 	 This will being still in ore. 	 Some ofthis ore assays from 10 to 55 ounces. 
.	 be especiallythecase withcalcium hyposuiphite solution, to the use of 


be
Tunnel No. 6 has beenproductive its entire length, 2372 feet. 	 There. 


and treated.	 The width	 • are chutes of soft oxidized ore, easilyextracted which Mr. liofmann tenaciously. clings. 	 Covering the trough would 
of no benefit., since the rapid current causes considerable suction. of this variety is from 4 to 8 feet.	 Alternating with these are chutes of 	 • • 


if Mr. Hofmann succeeds in explaining these objections away, I shall ore showing hard compact quartz, arsenical iron, iron pyrites and fahlerz, 
be the first one to endorse trough-lixiviatlon, because the principle upon and mixed with these are seen ruby and native silver. 	 The rdinary 


. . .	 which the rapid solution of the silver chlOride is based is a novel and width of this variety is from 2 to 5 feet. 	 Occasionally chutes of ore are 	 • .
correct one.	 .	 .	 ..	 c. A. STETEFELDT: seen with the two ldnds of orelying.side by side.. 	 ,	 , 


NEW Yok&, Dec. 4, 1887.	 .	 .	 .	 .	 .	 .	 . RUBY SIIAFT.—ThiS shaft, which is the principal outlet, has been con-.
. .	 -	 . tinued below No 6, for a distance of 160 feet, making a total depth from .	 .	 . .,	 ,.	 THE GRANITE MOU.NTAIN NIIUNG COMPANY	 .	 . . .	 .	 , .


the surface of 488 feet.	 '	 . 
.	 In the eastern end of the Midland claim and about 50 feet west of the .	 .	 -- .	 . 


.	 . .	 .	 :	 • Granite Mountain Ex. claim the " Gore " shaft . has been sunk.	 It is 191 -	 . 


. We illustrate herewith the map of this magnificent mine, the heaviest feet deep from surface, and 100 feet below No. 6. 	 In the bottom of the 
dividend-paying mine in America to-day. 	 During the current year to shaft the vein looks very well, being 4 feet wide and assaying from 150 
date the company has paid $2,000,000 in dividends, and though only six to 175 ounces.	 .	 .	 .	 .	 • years	 old,	 it	 has . already	 paid	 its	 stockholders . $3,600,000. 	 The During the year there was erected a large and powerfu) hoisting plant, 	 . 
history of such a mine is well worthyof record, and we giveiL as follows fully equipped and capable of developing the mine to a depth of 2.500 
from official sources :	 .	 .	 .	 .	 . feet. It consists of a double cylinder, double reel, Corliss engine, 20 x 60, 	 . 


The property was orLglnally located in the autumn. of 1872, but was provided with 4 steel tubular boilers 16 x 60. There was also erected one . 
. allowed to lapse from time to time until July 6th, 1875, when the claim . Ingersoll.'straight line air compressor 24 X 80.


• '	 known as Granite Mountain lode claim was • located by MesBrs. James • There was aLso added to the pumping plant a Knowles' improved corn- 
w. Estill, Eli D. Holland, and Josiah M. Mérrell, and recordedJuly 14th, pound duplex pump, 10X•18 inch.cylinders. 	 . 
l8 ? 5 ; and the claim known as Granite Mountain Extension lode claim .	 KIN	 •	 .	 .	 .	 . , was located November 80th 1878, by Drwid Simmons. and recorded Feb- .	 .	 •	 .	 . 


During the year there were broken and raised to th 	 surface the fol-'7th, ,, ruary	 1879.	 By deeds dated October 18th, 1880, Charles D. McLure 
acquired title, and by power of attorney dated November 1st, 1880, he lowii.ig amount of ore: extra first class ore shipped to smelters, 	 tons 
granted.to (Jharleb Clark the right to sell all his interest in the property. 4433; first•class ore treated in the mill, 14,9015; second-class ore stored 


. Up, 500, or a total of i5,844S. "good . . Until Mr. Mcture acquired the title the claims were thought to be 
. ,.	 prospects," but inaccessible, and consequently but very little develop-


.	 .	 .	 .	 .. 
The average costs for mining operations during . the past year are 


, mont-work was done prior to the autumn of 1880. 	 Mr. Clarkwas able h:gher than they were during 1886, owing chiefly to the fact that the 	 . 
. . to interest the following gentlemen as the syndicate to demonstrate the ore this year had to be raised through the shaft, and in 188$ it nearly all . ., 
:' : value of the property viz. : Charles Clark, Louis Duestrow, Au guste B. 
. Ewing, Oliver B. Filley, Samuel Gaty, Edwin Harrison, Jesse 'L. Jan-


went Out through the tunnel.	 ,	 .	 .	 .	 .	 . 
The average cost for breaking ore, sinking wiuzes, tunneling, etc., . . .	 nary, John R. Lioriberger Lewis M. Rumsey, Moses Rumsey, Augustus


. including superintendence, labor and supplies of all kinds (and proper-
..	 F. Shapleigh, and Charles Taussig.	 These gentlemen completed their tions thereof) amount to the following : • 	 :	 .	 . 


For breaking ore at per ton, $6.06 ; for tunnels and cross-cutB at per 	 •. orgftnizatiOn as a syndicate December 24th, 1580, Mr. McLure retaining 
.	 .	 "	 .


.. . linear foot, $12.44 ; for winzes and raises, at per foot, $17.34. 	 .	 .	 •. . .	 the largest interest. 
To date of the formation of the Granite Mountain Mining Company .	 •	 •	 . .	 MILLING DEPARTMENT.	 .	 . .	 (September 3d, 1881), the sijndicate expended $50,000 in the purchase of


. 
During the past year a forty-stamp mill was erected, of the following: : • 


the property and development work. 	 After the organization of the dimensions :	 • , .	 company and until August 4th, 1883, these gentlemen (and a few others . Length of crusher room, 42 ft. 10 in. ; width of crusher room, 84 ft. 
. :, who had become interested) advanced money as needed, until over $40,- length of dryer and roaster rooms. 255 ft. 3 in. ; width. of dryer.


' 000 more had been Expended In development. 	 .	 :	 . . and roaster rooms, 37 ft. . ; length of battery room, 71 ft. ; width of bat- : 
This woik had.passed through a chute of 406 feet of ore, averaging tery room, 3	 ft. ; length of cooling floors, 184 ft. ; . width of cooling 	 . 


.	 about 50 ounces in silver per ton, and then through 115 feet of barren floors 37 ft	 .	 :	 • 
. grounduntil November, 1882, when the Bonanza Chute was struck in Length of pan room; 104 ft. 6 in.; width of panroom, B'Z ft.; height . .	 tunnel in No. 2.	 . .	 :	 •-	 .	 S from pan room floor to crusher floor. 69 ft. ; length of engine room, 34 , 


.	 . At this point it will not be out of place to show how the property width of engine room, 20 ft. ; length o 	 boiler room, 46 ft. ; width of: .. 
has been at all times fully under the control and management ot the boilerroom, 35 ft. 6 in.	 :	 •	 . • • 


.	 directory.	 .	 .	 ..	 .	
0• • The mill throughout is a splendid structure and provided with all the . Up to May 1st, 1881, there had been expended for development about modern improvements, and gives eminent satisfaction.	 .	 .	 .• 


. . . :$7760.	 On April24th, 1881, Prof. Joshua E. Clayton visited the property The following amount of ore was treated for thyear : in mill "A," 30 
.	 in the employ of the syndicate as an expert.	 . 


Of date April 27th, 1881, Professor Clayton telegraphedas follows :
stamps, '7559; in mill "B," 40 stam ps, 7342. or a total of 14,901 wet tons, 	 •• 


. "A," 172906 or 14,366dry tons. 	 Assay of ore mil	 ounces; assay of tail-, .	 .. .' Uranite Mountain (a) true fissure. 	 Vein four to six feet wide. 	 Course ings "A," 10638 ounces; per cent saved, 94.6 per cent; assay of ore mill • : 
;	 nearly east (and) west. 	 Average sample assays forty-four 	 ounces. 1457?8	 ounces;	 assay	 of	 tailing	 '.13,"	 8607	 ounces;	 per 


,. (Property) worth $75,000. 	 .	 .	 .	 . .	 .	 . . cent savec, 94847 per cent; number of Doré bars produced, 1627 bars,.. . 
.	 .	 Which was followed by his written report. 	 . containing Troy fine ounces, ag., 2,181,92F75 ounces ; containing Troy in 


I	 At that date, No. 1 tunnel had been driven only 186 feet ; tunnel No. gold .10229 ounces.; "A" niihin service 328*days o124 hours "B" mill. .	 2, 448 feet (tapping the ore chute at 800 feetfrom the mouth), a shalt 114 in service, i63 days of 24 hours ; " A " mill crushed per day per stamp 
, .: feet deep connecting Nos. 1 and2, and a drift 90 feet m length, half-way tons ;." B" mill crushed per day, per stamp 1117 tons ; " A" mill 


between the two tunnels.. On this telegram (showing $70,000 net in cost of milling per ton, $14.06 ; " B " mill, cost of milling per.ton .
8if/ht, for $7700 expended) the 87Jndwate made the hrst payment (of 


bond due May let, 18131.	 The	 and	 of the
$11.92 ; average cost both mills combined $13. 	 • 


;	 . $20,000) on the	 quantity	 quality into	 24,- .	 There are cut in the woods and ready to deliver	 the yards,	 .. 
ore. having steadily improved, on August 1st, 18s1, the second (and 067 cords ; and in the yards there are 3,891 cords; . 


,.	 'last) payment ($20,000) was made on the bond, and the. syndicate • 	 Superintendent Plummer says : ' In the various statements of costs 	 . 
. .	 owned the property and proceedea to organize the company as pre- furnished, some of the items may appear high,yet when it is taken into 


viously stated. 	 The marveloUs tales arising from thestory of the tele- consideration the high grade of the ore treated, the peculiarities of its 
. ... . graphic order to stop work (in November, 1882) being crossed by a composition, and the care necessary in its manipulation from the time it . . 


.Luessage announcing the discovery of the bonanza chute, maybe setat !' is broken from the vein to its final exit from the mills in the form of : .	 . rest by the simple statement, that, at no time during the history of the . ,,	 syndicate orcompany hayethe management in St. Louis been either dis-
tailings, the costs are fair and reasonable." 	 • 	 ... . .	 . .	 . 	 : . ... . •• 


; 	 . 	 , 	 . 	 ...	 . 	 . 	 . 	 . 	 . 	 ..	 . 	 . 	 . 


. 	 couraged or doubtful.	 .	 . .	 ANALY9S OP COSTS FOR iEATIN9 ONE TO4 OF ORE IN THE !iLt. 	 : .	 . 


The order to discontinue driving No 2 tunnel was because theie had '.	 Amount ---S i.	 — Amount 
been a luck of intorrnation at the home office for three weeks previously Superintendence	 $OOO	 $1O . 5 caJgs 
regarding developments and prospects (the work being in the 115 feet of MiIIwrIghLs	 155	 270 Vrought iron	 012	 181 
barrcn ground, as mentioned above), and the officers wished to be able 9e	 105	 440 Lubricants	 '	 128	 131 
to give to the gentlemen contributing the development funds some Crusheimen	 208	 265 Charcoal	 040	 115 
definite infoimation before asking them for moze moiey Dryerrncn	 28	 .94 QuickiIver	 6.17	 5.'18 


During the summer and autumn of 1883, 1485 tons of ore from the .................ioasLerrnen 87	 .350 shovels..........': : ...... 	 .010	 .000 
.	 bonanza chute) were milled in the Algonquin mill, from proceeds of .	 352 ChcmiaIs............1	 . :158 .	 . sales of which the treasury received $274,000, as reported in tile Annual Battery helpers............077	 . . . .......................... 


Salt............................. 	
4.122	 4.140	 . 


Report of 1883.	 .	 .	 . ...............Cooling floor .	 .339	 . .	 .344 Fuel	 2.183	 2.090	 ' 
Ibeproduct of the mine to July 81st, 1886 as sold and ciedited in bank 


first	 the	 October
376	 289 


.............
Backsn,ithaccount	 302	 390


. ilacblne shop account................in St. Louis, is $2,170,000. 	 The tools were	 sent to	 mine Dustiiian , ......... . .1U 
............... Sundries ...................149	 •	 .263 . ,, 8th, 1880, and four years and six months thereafter the company 'corn- Retortmen .	 .]29	 . .168 


menced paying dividends, viz 	 on April 8th 1885 , and to and including i'bo 
December 10th, 1887, paid 86 dividends aggregating $3 600 000 Laboratory assistast 	 082 


The mine is a very remarkable one, the length of the pay chute being 8torekseper	 0b4	 009 
Watchman	 057	 lb


1 


enormous and the reserves of ore in sight immense in quantity 	 No 
words can gr've as good an appreciation of this as the map of the under Total	 $4 535	 $4 966 Total	 $8 465	 $8 7n4 
ground workings, which we.illustrate herewith.	 .	 .	 - .	 :H	 .	 .	 (COfltflU6d o,i ptge 432.)	 . . 


.
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. :TBE DEVELOPNET OP TBEAMERIOAN CHEMICAL INDUSTRY.' 
5, 5
	 5 . I	 •	 By Dr. Pranois Wyatt.	 .'	 '	 .	 .	 S 


,	 .5 5 . ,. . 	 .	 S	 (Continted front Page 41.1.)	 .	 • 
S '	 . MICHIOAN-(SALT). 	 . 
S The bhief centers of production in this State are the counties of Sag-


maw, l3ay, Huron, Tasco. Manistee, and Saint Clair, and the first success-
ful boring ior salt brine was effected by the East Saginaw Manufactur-
ing Company near the village of East Saginaw, in the Saginaw Valley, 
about the year 1860. At a depth of 660 feet they obtained a brine which 
marked 90 degrees of the salinotneter, and from that time down to the 
present the salt production of Michigan has been so steadily increasing 



	


that last year it reached the figure of abut 00,000 tons. . 	 S 
The first source of salt brine is found in the coal measures, im-


'mediately above the white and, porous Parina sandstone, which serves it, 
in the capacity of a reservoir. The second source, some 200 feet in 
thickness, occupies a Iosition between the carboniferous limestones and 
r ho Napoleon" sandstones at the base of the carboniferous system, and 
is called the ' Michigan salt group."	 ' ,	 .	 , 


It is estimated to extend over some 17,000 square miles, and is a mass 
• of argillaceous, gypseous, and pyritous shales, with thin streaks of arena-
ceous i.nd magnesium limestonés and large beds of very pure gypsum. 


The material most commonl y passed through in boring for salts in the 
Saginaw Valley appears from a careful examination to be as follow: 


Feet. 
Alluvial end drift materials............' .............................100 


•	 Wooclvhlle ssiidst.one," brown anti coarse.............................65 •	 Coal measures, consisting 01 shales with some sandstones, lime-






stones, and coal.............................................136 
Parma sandstone," white and porous ........................... 	 115 • 


	


Carhoniferous limestone, often highl ? arenaceous, generally so 	 • below..........................................................75 
Michigan salt group..................................................17(1 
Napoleon sandstone," light buff, rather cdarse and porous..........110 	 . 


Totaldepth............., 	 ....................................... 
The lattr is underlaid by red shale.	 .	 : 
The third source is the Onondaga or Sauna group, found more than 


7C feet below the second, and it is this formation that has yielded the 
rock salt in Manistee and Muskegon counties, on Lake Michigan and at 
Marine City on the Saint Clair River, as shown in the following table. . 


	


TYPES OF MICHIGAN BRINE WELLS ANn SALT DEPOSITS. 	 . 


Name of well. "	 Material traversed.	 Feet. 
Mason well, 	 '	 S	 •	 •	 S	 ,	 ' 


	


• Muskegon. .. Surface sand, clay. etc..........................225 	 • bray limestonn and shale.................... 
BhLIe shale in loosestreaks....................... 
Solid blue shale.............................. 


red". .............................. Lime rock, shale streaks....................... 
Salt bearing rock, with streaks of sand from 


1 to4 feet. thick.......................... 
Light color'cl lime rock and shale........... 
Dark colored lime iOck................ 


yosum and lime............................... 
Lime rock............' 
Various, ending in loose, porous lime........ 


Total depth................................. 
Surface sand, etc............................... 
Ltma.......................................... 
Shale and lime , 
Shale........................................... 
Black slate........................................ 
Yellow marls................................... 
Black slate......................................... 
Lime.............................................. 
Black slate......................................... 
Lime............................................ 
Brown shale (caves)............................ 
Rock salt.................................... 


Total depth........................... 


Clsy......................................... 
Soft rock. w.th soapstone and shales........ 
Porous rock, with mineral water and about S 


feet yellow sulphur........................ 
Haiti rock, sIr aked with soft rock............ 
Hard lime rock................................... 
hock salt.......................................... 


Total depth.................................


The general ' average composition of the brines and salt produced 
• i 


throughout the State is given on the following page, and it will be ob-
served thatthose dei'ived from the Parma sdndstone and marked ± differ: 
'materially in their chew ical composition from those that come from the 


• 


.. Napoleon" sandstone or " Michigan salt group" especially in tbatthey 
contain a smaller quantity of the chloridesof calcium and magnesium.' 


Diapersed over the various counties are no less than 130 inanufactu-
rers of salt, operating between them from 100 to 150 steam, and from 
250 to 300 " l'" blocks.	 ; ..	 • .	 • 	 • 	 .. 


There are few solar covers, probably not more than 5000 in the entire 
State, the local conditions being essentially in favor of artificial evapo- , 
ration, owing to the vast quantities of cheap fuel supplied in the waste 
material, sawdust, slabs, etc., from the numerous : impdrtant saw-mills 


• 


in the immediate vicinity of the wells. 	 • 	 • 	 • • 	 , 	 • S 


A specimen ' steam block" is a wooden shed 208 feet long, 90 feet 
wide, 10 feet high at the eaves, and 40 feet high at the ventilators, with 
a chimney stack iiing 10 feet higher,	 .	 - S 


It contains two settlers, each 140 feet long,O feet wide, and4 feet deep, 
together with four graiiers, each 150 feet long, 10 feet wide, and iS 
inches deep.	 • S • 	 , 	 • 	 ' . 	 ' 	 • 


in the settlers and grainers there are immersed in the brine 3744 feet 
cf '1-inch galvanized iron pipe, the entire length of which is, however, 
by the numerous counectiois necessar r to make . a working relationship 
imong the pump, cisterns, settlers,' grainers, and boilers, ultimate]y 


	


Copyright by the ScientiOc Publishing Company, 18S7.	 ' - .	 •. 


Manistee well.. 


Marine City 
well...........


An'lysisoflrine 
NaCl.,.. 12946 
CaCl 2 ... 7.774 
MgCl 2 ... 2860 
CaS 4 ...traces. 
Mg Br.... 
U 2 S... . 0085 
El i O ... 76335 


100' 000 


Analysis of salt 
from brine. 


NaCl.... 02305 
had 1 ... '114' 
MgCl 2 . 1 024 
CtsSo 4 .. 3'GS7 
[nsoluble '292 
1120.... 2242 
Loss ...	 '281 


100' 000 


Analysis of rock 
salt. as minen. 


Nadi . 9682 
hsCl 2 ,,, O'21 
MaCl 2 .,. 017 
CsSo 4 ,. )'34 
insoluble O'84 
H 2 0... . 0 62 


10000 


400 
775 
150 
150 
30 


50 
50 


250 
50 


145 
82 


2627 
570' 


45. 
85 


105 
25 
15 


5 
95 


.) &) 


1.00 
34 


1,064 


200 
540 


40 
320 
.j:3 
115 


1,748


1. 
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COST OF MINE WORIt PERL1NEALFOOT 
1885 


For tunnels, drifL	 and crOsscuts..............$15.31) 1886.	 .	 187. 
$11.11	 $f2.41 ...........................For wiuzes and raises 20.40 14.40	 17.34 Breaking and raising ore....................	 4.72 4.72	 U. Assay	 value of	 ore amalgamated, per . . 07............. ............................... 145.71 Percent saved....................................O3.4


. 
170.1)7	 1720 
05.23	 04.6[ ..........................Mill in service, da3's................ 292 .' 330 Ore crushed per stamp per day 1.13 1,.0	 1.47 Cost of milling, lncluWng supplies ...........13.32 13.71	 13.00 ........................................ Total ore milled, dry tons


•5 MIIIA.	 .	 .	 .	 ..	 .	 . .	 I 


REPORT OF TREASURER OF GRANITE MOUNTAIN MINING CO., FOIl TIlE FI1ICALYEAIL ENDING •	 '	 JULY 31ST, Th87. 
Balance cash in St. LOuis as reported to annual meeting 	 . of stockholders August 18th, 1880, viz	 .. 


.....................................At State Savings' Ass.clation
....... $107,319 35 At Boatmen's Saving BatIk ,	 ...........	 .	 .. ..•• . ' .	 .	 20,00t'.uo 


•	 RECEiPTS.
$127,319.35 


. 
Proceeds 1508 bars bullion Nos. 1874 to 3441 Inclusive. 	 .' '. Containing 2,012,009 14400 ounces pure	 siIver, 716 .


,
.	 S 204-1000 ounces pure gold, per N. Y. assay return, sold . 


for.................................$1,670,051 01 
Less express charges.......... .......dJ,503.20 	 . 


........................Less refining charges 6,080.83- o7,o3.oaL.s1,o 12,398.88 .........Proceeds of 385 1515 .2000 tons smeltin g ore 204816.43 , Eeceivcd on accuot of smelting	 rc	 en route 20,000.00 Proceeds of sale of St. Louis city 4 per cent. bonds 51,'784.11 
.................FreIght rebates and discount on mercantile bills.., 465.27-$2,1811,164.O9 


•	 $2,316,784.e4,	 S	 S S	 DISBURSEMENTS.	 •	 S	 •	 ••	 S 
S Montana drnf8 for pay rolls. supply bills. freight., ote. . . . 	 $016,468.60 S


	


	 Supply bills (Home Department purchases). . . • ...........132,875.46 , Insurance.................... 3,577.50 .	 Attorney'sfees..............................................................4,775.00 .	 Home Department-Salaries, rent and expenses ...........12.414.139 S Dividends paid. Nos. 21 to 31 inclusive .................... 1,400,000.00. 2,170,411.25 . .	
5'	 Balance cash in St. Louis, July 3lst,1887............... 	 $146,372.9 


: .	 . S	 PAUL A. Fusz, Treasurer. 
The Granite Mountain is nob only the most profitable mine on the con-


. tinent, but it is one of the best managed mines in the world. The super-
. . . , intendent, Mr. John W. Plutumer, is deservedly esteemed to be one of 


. our best mine managers, and the administration of the stockholders' S	 interests is conducted in a manner that could be imitated with great bene-
fit by our great copper bonanza, the Calurnet & Hécla. The stockhold-


. . . ers know howtheir property is managed and what the work costs, and . 5 ' . they can hav, confidence in an administration that is not afraid to state 
.	 in detail what it is doing. . 	 .	 S 


<. .	 MODERN AMERTOAN METHODS OP COPPER SMELTING. 
•'N\ . The Financial News of London, England, dated November 24th, in an 


editorial about Dr. Peters't book says : " Twenty years ago copper was 
L . .


	


	 hardly known in the United States, and vez'y few people would have

thought of going there ksr instruction in the art of copper me1tiug. 


,, To-day America has some of the 'finest copper mines in the 

. world, and its methods of treating copper ore begin to be recognized as 



both ingenious and eëonoinicaI. The great variety of ore found demands 
.5	 sitill and originality on the part of the smelter. The produce of the



Montana mines differs as much from that of Lake Superior on the one 
. hand. and of Arizona on the other as to be almost a distinct mineral. 


Each mine has its own peculiar difficulties as regards flux. On the model 
. of a furnace may turn the question whether a particular mine can be 
made to pay Or. not. The methods of cmelting are as numerous and varied 


S	 ' as those of mining. It is in circumstances like these that the inventive 
S ' : genius of America excels. . The surmounting of difficulties creates new 


.


	


	 power, and fresh problems are the5 life of science. It i not surprising; 

therefore; that theAmerican copper mines should not only have added . ;	 largely to the copper production of the world, but should have given birth S	


a now generation of metallurgists. Among the latter is Mr. E. D. 
S


	


	 Peters, Jr., late consulting metallurgist of the Calumet •& Hecla. He 

has been connected with, some of the most important mining enterprises S • , j fl the States, and his practical skill being combined with a very fair 


., literary faculty, lie is able to share hiS wide experience with men less 
:'	 pr ivileged. For many years he has been a close observer of all the 


;5,, ? improvements in American methcds of copper smelting, and the fruit of 
. his observations was lately made public in a series of papers communi -


cated to the ENONEERING AND MINING JOURNAL, of New York. These 
have now been collected into a well-printed, well-hound octavo volume, 
issued by the Scientific Publishing Company. English engineers and 
metallurgists will, we doubt not, be glad to hear that this iniportant 
work of Mr. Peters can be obtained in a permanent and handy form. 


• . Though specially American, it has a great interest for many people in 
this country, to whom the American copper supply IS a matter of vital 
consequence. Such vague and bewildering ideas prevail among us, not 
only as to the capabilities of American copper mines, but as to the char-
acter of the metal and its applications, that an authoritative exposition 
like Lhi8Willbe welcome. As a text-book it appears to beas trustworthy 
as it is exact. Our own mining literature contains nothing exactly par-
allel with it. Naturally it is much more modern in character than the 
standard svork of Dr. Percy, and, with all deference to his admirers, itis 
more practical. ' Mr. Peters is an engineer as well as a smelter, and he 
'descrioes not only the mere, process of smelting but all the secondary 
operations. He has made, in short, a most interesting and valuable 
addition to the literature of hi profession." 	 . 


• • New Use for Electric Lamps.-Experiments with the incandescent 
electric light at the torpedo station at Newport, B. I., developed a novel 
use for those lampe. With lamps of about 100 candle-power fastened 


• on the ends of poles submeiged in the sea toa depth of 20 feet the water 
is so illuminated that ob)ects in it can be distinguished within a radius 
of 1O feet. It is believed that by thisineaus a boat might counteirnine 
an enemy's field of spbmarine mines by cutting their cables or sweeping 
them to one sldL 


_ 'v'	 ''.'w''''. 
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t,ute; Canton Vs. Nason, • of New, York, and	 H. H. Westthghouse, o to consider the whole subject herein referred to, and to report the result 
• 


S	 Pitt$bllrg.	 •	 .	 .	 S	 • 	 • 	 • 	 , 	 . 	
: 	 • 	 • 


PPC1S \VC'C	 at the morning session a follows : By V. Dsve1s :	 presented
o1 theirlabors to the next meeting of the society. 	 , 


On Thursday evening there was no regular session, but complimentary 
. haiivcrs-Dcry, of Liege, Belgium, . hoiorary member of the Society: tickets for the American Institute Fair had been supplied to members, 


S	 " 
Tables of te Properties of Steam, their UseiiStudy of Steam Eugin 


By Professor H. R. Tliurstan: 'P1ii1osophy of the Mu1ti
and many of them paid the fair a visit. • 	 •	 •	 -	 S 


On Friday it. had been intended to make a trip On the ferryboat 
. . 0 	 Experiments." 


.	 S	 • 
Cyilnder Compound Engine, its Theory and its Limitations." 	 By EIorac 
B. Gale: "Theory and Design of Chimneys, with Criticisms on the Corn


" Bergen," but on account of a slight accident havthg happened to one of 
its boilers, this trip had to be given up.	 Instead of this the steamboat 


.
mon Theory and Expeiiinental Data." 	 ,	 .. . . .. ... . . I 


lJncler the exëeflent rules of- the Society •all its papers are printed in acl
Laura M. Starin," the same that was used on Wednesday's excursion, 


was secured, and ar trip 	 made to the works of the 	 i nger Manu-	 • . . .	 . vance of the meeting, and sent to those members who have signified . thei.; 
being	 and only five minutes• is allowed for the pre intention of	 1)rese1t,


facturiiig Company, at Elizabethport, .N. J.	 Lunch was provided on the 
boat by the liospitabilit	 of President Henry Morton, of the Stevens Insti-


S	 sntation of each l)a l)er by abstract. • This ailows time for the discussioi 
. and none of the papers have to be passed over as "read by


tute of Technology. 	 The Singer Manufacturing Company's wQrks are 
notable as being the largest sewing machine factory in the wor'd, with - 


of each l)al)e1, 
tit;lc." . The discussion on each of these three papers was quite vigorous 


by no ]iI&I.US cornpiiLnentaly.	 The mechanical engineers are no 
S	 and


the exception of the one owned by the same company in Glasgow, . Scot-
land. . The Singer Company, both in America. and 	 in Scotland, mann-


given to flattery of each ether's papers; • and if . a . paper ha 	 any weak facture in addition to . sewing machines, the well-known . Babock & • 
points the) l.1e apt to be se eiely cuticIsed 


The	 session was devoted to reading and discussion of papers afternoon
Wilcox bodei 


The majority of the membersieft for their homes on Friday night, but . . some intended to iemain ove' till Stuiday, to visit the steamei	 City of 
a . followb 
. By Prof. C. H. Peabody, two papers : " F1owof Steam- thiough Ori


"
Paris," vhich had been thrown open tcrinspection: 	 •.	 '	 S	


• 


lices	 -ncl	 Eperimentd Study of the Diffeient T\ pes of Caloi;meteis ___________________________ 
13y L S Rnc1olph	 Cost of Lubuctmg Cai Jouinals ' 	 By E F C 
D wis	 Steun Pipes foi Cotheiies 	 By D	 K	 Nicholson	 Rol1in OFFICIAL REPORTS 


•	 •	 S	 . 	 '•	 ,•	
•, 


' . .	 Steel Rails."	 By C. J. H. Woodbury	 " Mthods of Reducing the Fire •
S 


. 	 . 	 . 	 . 	
S THE GRANITE MOUNTAIN MINING COMPANY 


Loss "	 t 
.	 .	 These p.pei's proved more aejtable than those of the morning; as 


they contned hew data and were less devoted to theorizing and specuL
We accompany the following abstract of the official reVort of the • 


Granite Mountain Mining Company with a -map showing the workings • 
lead-.


lation.	 The pa.l)er of Mr. WoOdbury ii especially valuablein giving quite 
the latest methods •of	 mil1 buildings 


. S a full cicsóription	 of	 protecting
and condition of the mine, which will be of especial interest to our 
ers, as5 in 1887.we illustrated it in the same manner. 	 •.5	


. .5 


• 	 • 


S •	 against los	 b	 fire, including the most approved methods of " s1oc 
"	 dcc duties


S	


• Mr. L. M. Rumsey, the president, reports : 	 . 
Since the dtte of oui last annual i epoi t the trustees s ere fortunate in 


bui nm	 conti uction	 flu e sei vice	 tchmrn s	 nd checks 
. trio alarms and automatic sprinklers. • 	 The paper should be careftffly 


-	 •	 . 5,


securing the services of Mr. Thomas Weir to be 	 superintendent of our 
affairs in Montana. 	 Mr. Weir assumedthe dutiesof his office December 


readby every ñill owner. -	 .	 .	 S.	 •• 


.. . :In theevening a subscription dinner. was held at elarke's, in Tvety- 
' The laige attendance of


. 
20th,	 1888.	 .	 .	 •	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .5	 5	 . 	 S 


His 
iepoits and statistical tables heiewith atti.ched vl1 be iead with thud stieet an1 it wis voted	 giet success 


. .	 :•. ladies was especially noticeable, and the speeches were almost equalto great satisfact.ion,because of their clearness and. promise of. continued 
S.	 tin: tvevge of those Lt a mining engineeis drnnei—a lugh standaid of piospeiity to oui company 


Our fiscal yeai ends July 31 1889 and '-dl the maps .nd ieports of the 
eccllence 


. . 'S	 \\'ednesday vas devoted to a steamboat excursion to Willett . Point,, on officersare up to that date.	 I shall consider it my duty to aaticipate a
- of the.next annual report by informing you of. the existing state 


. S :•. Long Island Sound, where an inspection was made of the torpedo station 
the United States army undei the thiection of Lieut Col and school of


. portion 
of ffui s in our company to as neai the piesent date s possible 


. , S	 N. L. King.	 Lunch was served on the boat, and on the return avisit 
vas rriade to the Central Forging Works at Whitestone, Long Is1aid.


• During the fiscal year ending July 31st, 1889, we have paid out hi 12 . 
dividends $1,900,000. . This makes aaggregateof S6,OO,OQO paid out in S	 :


the foigmg of a heavy sh tft under tle ten ton lmrnei w's s itnessed 
. . Much interest was taken in a noe1 method of counterbalancing the


55 dividends 
To. antioipate a part of the report of the next fiscal year, let me say that 


9th	 Di idend No 59 which will make $7 600 " ei,ht of heavy compound engine shafts, while being turned m Vie 
lthe	 The	 weight of the shaft is caiiied by a cuii-ge with ioll whole


On Novembei	 we shall pay 
000 ietmned to stockholdeis since Apiil 8th 1885 oi 	 19 pei shaie on oui 


eis u Inch is phced undei its middle l)oint and suppoited by L chain capit'd stock, consisting of 400 000 shaies of the par value of &2 
October8th, 1880 (the date Mr. McLure first sent th 	 tools to the.. . .Frm 


; .	 'luicl passes overhead over two pulleys to 	 L box outside:th	 builclitig, 
to counteibthnce the weight of the shaft anci pieent its imne) to July 31 1880 the tot'd gioss sum of expenditures of eveiy kind 


weighted so is 
deflection while bcm	 tuined 


in the eveniu	 't ieception va5 given to the society by the Engineers
by oui company Iris been	 512 29	 This includes the purchase of 
piopeity eiection of buildings and peimanent iinpiovements the amount 


Club tt thcii house No 10 West Twenty nmth stieet 	 good evidence of pud foi supplies and laboi, expended in litigation and foi express and 
i efiniug chaiges on smelting oi e and bullion etc —in slioi t as st'tted the coi di lity wliidi pi e 'uls tmong the diffei ent ci sss of engmeei s who 


constitute the membeiblup of tlu.. club	 This w's laigely aitended above eveiy €penditrne of eveiy ntuie and kind 
Dining the same peiiod oui mines have pioduced and sold 10 0b9 £hiiibday w s devoted entnely to the ieading and discussion of papeis


898?	 07 of puie silver and 6 521f 	 oz of puie gold reahzmg a gioss 
as followi 


By FLLd W Ptisons 	 Indictoi Rigging for Compound Engines 
ByW. H. Bristol. • A. New Recording Pressure Gauge............... :5, ., .


sum of $10 988 800 24 
. : . The total product of our mines at government standard value ($2.2920 S


By D S Ju.,obus	 General Solution of the Tiansmission of Foice in a pei fine ounce) has been b14 335 135 38 while oui tot'tl ieceipts were, as 
stated bove blO 988 800 24 showing that the demonetization of silver by Steam Engine 


By S J	 fcF	 i en	 Stieet Railway Car Geu foi Modern Speeds oui goveinment lvts cost oui company to July 31, 1889, $3 346,335 14 oi 
Piof J Buikitt Webb	 Compuisons of Inclic'tor 
By Jmes E Denton	 The Cards fiom the Pawtucket Pumping Engine


o ei $0 pei cent of oui gross income 
Since July 31 1880 Mill B hs been incieased from 40 to 50 stamps 


S.	 With aid Without Jacket.	 • •.	 .	 . .	 : .	 :	 . 
By J F Hollow	 How to Use Steam Expansively in Dnect Acting


Tfil1 C was completed in i'Iaich, 1889, and is a large structure covering 
506 X 260 feet	 In the thiee mills we ha e 170 stamps	 nd 7 roasters 
Mill C it Rumsey is nos connected with the mine 't Granite by 	 wire 


Pumps 
B) C F Main	 Cost of Steun and Watel Pos ei 


••.•	 Smith.	 Graphical Analysis of Reciprocating Motions.
tiarnw iy S 650 feet long lvii mg a fall of 1,170 feet 800 feet of w hick is 
almosta vertical drop frQm the brow of the Fred Burr Cañon. This tram-S By Oberlin 


The follow ing i esolution was passed 	 t Thui sdy moi nin, s meeting 
American


s	 ti 'mspoi ts oi e and supplies betii cen Runisey rnind C i 'mite it a corn S	 •	 5 .	 .	 .	 . small cost. paratively	 .	 .	 . 
S	 .	 WJ'iEItEAS, There are now .in existenpe four associations of 
; 'S	 representing onebra.nch of th	 piofession, and each serv- engineeis; each


An.electric light plant is.also in successful operation in the mines, mills 
• 


.	 S	 c	 useful purpose ; and 	 ..................... .	 .	 .	 .	 : r 
.5 ' .	 \\TI1Eit1AS Many niernbers of the existing societies are cEesirous that a


and offices at Ruinsey and Granite. 	 .	 .	 . .	 . .	 . . 
We havefiurned, through our tailings reservoirs, the water vluicl flows 


. S •	 new organization should be ' created, which, without superseding or dis- 
be bioadei md rnoie compiehen


througlitlie Fred Burr Cañon, and are thus able to deliver . the water of 
the cieel to the imclies below as pure and uncontrninated is when tuibin, those iliedy in existence, will 


.	 S. •	 sivethan any of them,.andthuSiflOre representative and national ; and : 
It	 believed that the i esult thus outlined ma be accom


leaving Fred Burr lake.	 • .. .	 . 	 . 


We hv e established t Giamte and at Rumse 	 ieding rooms for the 
\\T HFREAS	 is 


S . 	 • 	


1)liShed without any encroaclirneit on the autonomy of theexisting oi'- 
rnind without any impuiinent of thçii distinctive ciruacter


employés, in'which are kept extensive files of newsiapers, magazines and 
peiiodictls	 These ie'cling iooms ii e lighted b 	 electiicity 


ginizations	 ;	 .	 .	 .	 ... ' .	 . ,	 •	
S	 .


The completion of the Drummond & Philipsburg Railroad to 	 fllI C, at . . S	 S and	 .	 .	 , 
Wiitiu. AS It s especrll'V clesuible in view of the contempi ited Iritei 


. that there	 be some, organization'


..
Rumsey Ii s been of gieit benefit to oui comivin 	 in e' eiy w ty 'md hs 


repaid the temporary investment of the Sl00,000 which we advanced •well .	 '	 national Exhibition in 1802.	 should	 . 
bLo idly iepicscntttive of Ameiicn engineeis and tlms qu'ilified in then them to etcncl the io d fiorn Phihpsbuig to Rumsey 	 .fhis	 ' td	 nce 


S	 ;5• behalf, to receive and entertain tIle . foreigi	 engineér	 who, it islioped, 
United	 md " ll then	 i'it the	 stths


has beei returned to us as wilibe seen by our treasurer's report. 
it vill be noted th-t oui expenses foi the fiscil 	 e'ii ending Jul) 31st 


Win rtrAs 'ihe c1esii'bzlity 'md feasibility of closei reltions between the 1889, h v e l'iig.e13 eceedcd those of the pies ions 	 en	 This is lu&.ly 'ic 


:	 : . members of the existing organizations were demonstrated by the expéri- counted for by the erection and completion of Mill C and the completion 
of the tiamw3	 The tcconiptn)ing inventory	 ill gie	 t ighnc. these 


utce of those who tool jytrt in the joint excursion of Arneiican engineeis 
to Eui	 fl the sumuiel of i889 o)e


nd in my otlici items of 	 Ii t inht be teimed peih ul)S 'unusual pei 


llicietoie be it iesolved 
S	


S	 That the Americai Society of Mechanical engineers views with favor
minent impioements, but then cost while 	 dl clined i.lp to the	 eu 
188S-0, will result to the benefit of the stockholders in future years.	 In 


all efforts tending to establish more intiriiate relations between the exist- all ])al'ts cf the mine there has been done an . immense amount of tim-
S 


:5	 . 


S	


ing engineeiiflg societies,and to developanatior1alorgaiiZati01I of Amen- bering to secure safety.	 .	 • 	 : 	 .. 


Lug& unounts of 	 Repiesentition '	 oik puielvise	 ncl	 icqiuiement 
can uiginccis 


3 That to 1)iomote this object the.council be hcieby iequested to corn 
the substance of these iesolutions to the officus of the othei en municitc


of neccss'ui	 piopcity togethci 	 i ith unusuil	 mci epensl\e liti'-ition 
Irive 'iJso gietl) helped to cut down diidends 	 I behee the pie eat 


ineeiin. socicties	 mnd to invitc. them to unite in i. discussion of the sul? 
iii	 endeavor to reduce it to proper form for subrnisioi to the


yeu will find us fiecd fiom most of tlwse buidens 
From No. S and below, the ground has been'very much disordered for jeet, and	 an 


onsidei won of the membeiship ol. etch society 
3 That to this end the council be fuithei requested to appoint a 	 om


some distance eist md w est of the shift but the Bon'mzi ore chute e'tst 
of the shaft, continues unb oken thiough 	 ill the le dc	 No 9 E ist h i 


We	 to nuttee ot thee mcmbe	 to iepi.esent this society in any such confiences ing been in good oie	 oi the hst 400 feet 	 e d\ Cr) ietson
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.	 believe thit our explorations at depth will reward us as mirnificently as I • IMPRESSIONS :AND 1ENI1ISCENCES OP THE • ENGINEERS' EUROPEAN 
:.	 the developments eastwardly promise to do, and as those above have . .	 -	 .	 . TRIP,–V11.	 . 


. ., .. .	 . S	 ready clone, and are yet doing. 	 .	 .	 , . .	 .	 .	 .	 ______	 .	 0	 • 	 • 	 • 
. 	 . 	 . 	 . 	 '.	 . 	 . 	


S.	 . ' 	 ' 	 • 	 ..	 By One of Them,	 . •	 • 
. ..	 ,-.-	 REPORT OF TREASURER FO1 THE FISOALYEAR 11NDINQ JULY 31, 1889.	 • . Scwaqe Diposai. Works.—While in London we visited the S( 


.	 Bt1anco	 hand,	 ......... .	 cash on	 July 31st, 1888,at State Bank of St. Louis. $166,4M.61 age-disposal works at Wimbledon and at Kingston-on-Thames, and 
,	 .	 .	 .	 .	 .	 .	 .	 S	 . 	 • 	 •Rcccipes.	 .	 •	 •'	 ,	 '	 .....	 .	 .	 . Wilians Engine 1.Vorks at Thaines-Ditton. . 	 •	 . 


Proceeds 2 0,54 bars bullion 	 containing 3 311 676 89 We h'td an eceflent oppoi tumty to inspect the working of two differ 
ounccspnrcsihcrand3332O43?unccs puiegold	


149 O	 24 systems of sew tge chposi1 	 Full accounts of these 	 oiks have bc.cn p 
A	 Loss O1)1O5B chargos	 $47 45 27 


!•.	 Less refining	 . 36,O4l.6 • charges.....................
hshed in 1flgl?Ue? inq 'md othei English technical papcis, but a brief n 


.	 .	 •	 .	 .	 :	 • . may here be macic of them. r	 Loss ComflU8SiOfl	 3 330 25 MTI1.l)1CCIOfl is a 5111)111 b of London	 with about 2	 000 inhabit'nts 
___ 8682748 O2767 'LiC'L IS 3 220	 cies	 The tot'il lcnth of seeis	 mnd ciruns exceeds .	 .	 .	 . - Not proceeds 67.695 tons of smelting ore containing 44,490.03	 .	 . .	 . miles.	 The sewage disposa' works comprisö the. necessary tanks for 


ounccs si1 cj and 46 184 ounocs gold	 8 356.29 hemivtl tieitnient of the sevige tnd 73 acics of hnd 	 w Inch ire i ProceedsOf saloof $nano:cn Pacific & Montana g ted by t1i p	 tially iuufied evge though	 luch 11nd it percoh .	
5'	 Recoivcd sundry rebates and discounts on mercantile bills.... 	 1,518.8&	 •	 . and finally escapes into a branch of the Thames in a stateof rernarka 


.	 . ..... .	 .	 .	 S. ,	 3,203,601.93 purity.	 .	 ,	 .	 .	 .	 .	 .. 
$337005654 Theie fire six setthng t rnks ec1i )O by 40 feet o 	 a depth to cont 


Dtsburcnec7ee8 6 feet of sevtge oi about 90 000 gallons 	 £he chemiciIs used tie Ii 
Ronn$tcd to Montana Department for pay rolls supply biI1 uicl Spence s	 i1uinino feitic, ' oi su1ph'ite of alurniir 	 in the proport 


................................................	 .	 . - ..	 .	 froights1 etc .	 $962,974.17	 . ' .. r 8 grains of the former to 6 grains of th	 latter per gallon of sewa. 
................................ .	 .. Supplybiils, horno dopartment pnrcha8csl S	 154,110.75	 •	 .	 . During hot weaUier 2 or 3 grains of permangantte of potash is added 


Attorney s foes	 1' 268 40 g'dlon to the c1uified ses ages which iemovcs a slight odor 'wiuch 
Hôrno doprtrnont salaries rent. and sundry expensos 	 17 634 50 othei	 ise peiceptible 


on account	 Philipsburg	
900 000 00 he noimal flow of sewage is 'flO 000 g Lilons per dy 	 The lime u 


Branch Rnilroad	 ;,7 200 00 amounts to 7	 cwt	 costing s Gd	 the sulphate of alumurt to i 	 c 
.......... ..	 ,	 Paid on account of contract formachinery for mill C. 108,000.00	 .	 : costing lOs. ; wages of man 4s. 	 •	 •	 . 


........................:	 .	 .	 'Paidon account tramway ConBtruction contract H,437.70	 • ' tanks Th sewage is lifted from the outfall iito the 	 by a pair of pm 
-S .	 •	 '	 ,	 '	 ,	 '	 - .	 .	 .	 .	 .	 ; .	 '	 .	 .	 .. -r----;----$,2.O,i9.62 iug engines, the mean lift being 22 feet; • 	 •	 •-	 .	 .	 . 


Baanco cash at State Ban 	 of St Louis July 31 1889	 i29 906 ')2 The sludge deposited in the settling tanks is swept from them mt 
.	 - '. . .	 \	 THE SUPERINTENDEkT'S REPORT MININO DEPARTMENT. 	 . . leservoir, whence it is forced into. ifiter piesses, two of Johnson's 'and 


:	 .	 I	 .	 •	 '	 .	 .	 S	 .	 .	 ,	 .	 ..	 .	 ..	 ' of Manlove, Al]iott,& Fryer s make. 	 One or these machines with 
We irive mined	 nd hoisted to the suiface as follows plates 30 inches in diameter suffices foi pessing the s]ude of sewage 


12 000	 's	 Fiesh lime Ore d)ivcrcd to null A	 g 465 8i8 tons mill •	 ,. .	 ...... .. . .' 	 . peisons if	 oil ed by d'ty only	 is mixed with 
Ore delivered to	 B	 '.	 ............. 16,402009	 " . . : • ,.	 .	 -	 '	 S	 • 11 243 490 sludge before pressing. The resulting sludge. cakes, two inches thick, c 


taming about 54 per cent of moistuie 	 amount to about 2 tons per w 
Oro in loading terminal tramway 	 54 134 pci 1 000 peisons	 Its value 'is manure is w eight for 'weight slmghtly 


•'S•'	 '	 •	 '	 ' '	 .	 .	 .	 -	 .	 ..	 S	 s:	 .	 .	 =-'-:---	 ' excess of stable maimure,	 The working expenses at Wimbledon n 
(	 37 248 596 


. .	 S ,.	 The various'stopes arein good condition, and are producing well.	 .	 .. ' 
' :


'i51niount to 2s	 4d per ton of cal e 
.	 The settled and clariFied sewage is taken to the farni .of 13' acres .5 , : The average co	 of !fliniflg operations .ls increased slightly, owing to distributed b	 surface drains.	 The crops giovn .aie Italian rye-gri , 


.	 : . .	 increase iii depth, amount ot water and . distince necessary to pump it, 
' .mangolds osiers and .vegetabIes the areas devoted to eaclf' being 54, 


length	 hues	 fact :	 , .;	 incrcasecl	 of air	 and the	 that all ore and waste have now 
be hoisted	 heietofore	 horn


o, and	 3	 acres respectively. 	 Five	 to six' crops of rye-grass are p 
to	 while	 a good portion come	 tunnels 


.	 '	 19 followmg	 the average cost for. the	 mcluctmg .is	 year,	 pro-rata of
ducecl	 eirly ind these aie chiefly disposed of in the gieen sttte to c F.	 .	 '.'	 ,.' keepers of the southwest of the nietropolis. . The. avera4e weight of 


.	 , . . . . .	 . .	 ,lioisti.ng. plant, biacksmithing, mitchine shop, superintendent s office, etc. : grass removed from each acre 'per annum is about 54 tons. The mango 
Breaking oro per ton	 $6 62 8


'
pioduced exceed 46 tons per cie 


drifts,	 linear	 : ' S	 •(' , ,'.	 ' . '	 ,	 ' 'FofleveTs, cross-cuts and	 per	 foot................ • .i1.018 .	 The total receipts fbiproduce for one year were. £1,420, or nearly. 
8inkingRubyehaftperlincarfoot P	 acre, and the i oikmg expenses weie 	 91O le'ivmi ,	 o1O to assist in 


,	 :	 .	 '	 .	 .	 '	 .	 .	 .	 .	 .	 .	 '	 .	 .	 .	 ..	 ,	 .	 .	 S.	 , payment of interest Qn •the money boiTowed for. the purchase of land, e 
.'. MILLING DEP RTMENT Llie cost of the w oiLs	 nd Jind was £5 439 on which the annuil 


– Mills 4 and B have been kept runnmg duiumg th	 yeai	 Mill C was fP 


. . . ' . . :	 completed and started up in March, 1889, and is doing nicely. 	 ., . \viiicli deduct the	 ofit'of 'the farm, £510;	 eamg the net annual c . .	 .5	 5.	 .	 .	 ,	 Mill A crushed in wet tons.....................................,.	 9,465.811 . 
............................................'	 , £3 000	 .	 S . ..,	 , ' ,	 ..	 . . Mill B crushed In wet tons 16,402.009	 ,. .	 '.	 ' ' '	 .	 Mill C crushed in wet tons 	 . :	 O,843.495	 '


,	 ',	 .	 .	 .	 .	 .	 ' 
.	 , ahis is equal to a tax rate of 0Thc1. ' in 'the pounu on tue present r 


Tons of salt used	 122 91 0 ible	 alue, and to 2i,	 lid pci lied of the population 
'p	 i	 .	 i	 cru I	 d 0 f	 tons ore an	 sa	 S ie	 3 2 ' 'e	 9eu)age	 Wom h.s at Kingston on T liavies —After lrtving gi 


l6 40 ozs per ton ample time foi inspection of the Wimbledon sewtge woiki	 including 
g	 mill A faim, w e " eie tal en by the ti'un to Kingston on Thtnmes 'vhere 


Per ct.nt sa ed mill A	 91 80 found anothei	 age disposi.l	 oil s of guite a difforent charictem	 It 
Assay of ore mill B	 105 084 o,s per ton an entiiely ne	 oil s	 built foi tie itment by precipihtiQn of 
Assay of tailings null B 	 7 3 
Per cent saved mill B	 92 85 sew tgc horn the town of Kniston contiining 33 000 rnlribita.nts and 


,,.. orenioll neighboimng town of Suibiton ' ith 10 000	 The chief point of conti 
5t	


°	 per ton 
±:	 mill C i.tli the \Vimbledon voihs is tivi.t the Ingston 'w oiLs dispense ' ith 
Per cent saved mill C	 90 76 funi	 't the tieatmemit. being by 1)iecipihtion with 	 liquid mixt'uie of cl 
Number of Dor. bars produced 	 2 115 000 and clrucoil and with	 i solution of 'ilumn	 md piLcipitttion in Fm 


;..	 . . .	 .:' '	 '	 Number of ounces pure silver produced............ 3,395.13821O	 . . . ,	 , .	 ..	 .	 1	 . ' Nuwbor of ouncos pure goldproduccd..........................., 	 3,607975	 ,	 .
tanks.'	 The works were built by the corporation at a ost of £23,0OO. a 
they are operated uiercontract by time Native Guano, or A . B C Co Cost of milling per gross ton In mill A	 $11 


....................................
the 'innuil payment by the town being equivalent to a " thi ,	 .	 5	 . ... .;	 "	 ', .	 .	 '4	 1	 , 9.61 


'	 '	 .	 ,	 ,
penny rate.	 ,	 .	 . 


---	 . .	 ,	 S '	 :	 •	 .	 b	 .	 ' Cost of milling per gross ton in mills A B and C (average) 	 $10 61
.: The sewage. flows from the mmain sewer of the town into a 'siimp-w 


25 feet deep b	 14 feet cli imetei fiom w Fiich it is pumped to a cond 
The assiy of oie wis obtuned fiom battery samples	 The pci cent 1eiding to the t'tnls	 At one point in tins conduit the mitme of ci 


'	 ,•:	 '	 saved was obtained from assay of tailings. 	 It is evident the "per cent. and eharcoalismnjected into it, winch acts chemically on the' orga 
saved " (obtained as indicited) is lower than the 	 ctirtl s't%ingb	 ,, 


Until December 15 1888	 silt rolls weie used and the salt niixe& iftei
nvittei in the sem ige	 Fuithem on the 1um solution enters the cond 
fiorn	 si	 tooth	 crossing it 'it iight inges	 The se	 mge is tim guttei 


the oie 1id Passed the b1ttery	 Since tint time the ore and siltirive 
. , .	 .	 , ' . 'been mixed before crushing in mills A and B. ' Ore td mill Cis cished


adnutted mt2 one oi more of time settling tini s of ' hich there Sire eig 
'each being 8 feet. long' by 4 feet broad. 	 The tanks are deeper at o 


.	 ., .. .5 at Granite, thence it goes over the tramway,' and is mixed with .iiit as it enU than the other, so that the sludge tends to gravitate toward the fn 
18 fed to the thyeis 'it immill C " 1511	 Aftei thoiougli settling Iris tiken pFice time eftluent is illos ed 


The compuativeiy lowei saving in mill C is explained by thd fa t th'tt esc pc fioni the tini do	 a neu13 to the level of time sludge 	 Time efilu 
I	 the oie was of so much lowei grade than that tit.ated in the othei miulls 15 mcmiii ibly c1€,u uid lice fiom ocloi md is s'imd to cont un less tim 


Of the average cost of heating one ton of ore thete is expciided foi per ceiit of time total o'udi7'ible orgmnic nrittei ot the	 ige	 T 
salt $2 73 6 , fuel	 ,1 90 0 and quicksilver, b() '74 1	 '. 


.	 .	 .	 .	 .	
" 


'


Siu(Il	 i' then di i	 ii off by puimips into 't sludge m cii	 fiom w inch it 
hfteqjl iy conipi essed 5iii to the filtei pi eses 	 luch epi ess the fluid a 


'	 .	 .	 .	 ' .	 . -- .	 .	 '	 .	 . ' '	 '\ ' nold"the solid residue into cakes. 	 The expissed water runs . hack ii 
S	 ' 	 ' 	 ' 	 . 	 ' 	 ' 	 ;;..?	 ' 	 ',	 ' 	 .;	 . 	 . 	 . 	 S	 ' time suimip-weii, whence it'is taken with the fresh sewage to the. settli . . .1 ' ' '	 ' . Fossil Trees in Scotland.—An interesting disOoveryhas just beeii.nià'e tanks again. . The filter caka r e put into a revolving .cyiinder, in . whi 


'the'Lothians, ,.	 . ..	 at the Tranent Cplliery in	 Scotlanci, of a small forest Of they are thoroighly drAecl. 	 iie' vapor or ' 'reek" from t.h.is opeFation .	 ' .	 fossil trees.	 Single specimens of sigiIiaria.in a'fossil state, with all the forced by a fan into a closed elmamber. wimere it issprayedaimcicooled, a ' ,. S . '	 S marks U1)Ofl theni,have frequently beeri met with . by minQrs, but certainly flna1lypaetyn) . t1ie external atiiiospliero tlmrough a flue in the boi 
.	 .. .	 nothing like thiit which has been brought to light at Tranent. • Several of '. stack.	 By 1mis means foul émaimations are prevented and the atmosphe 


.	 . time trees have been examined, and are found 'in some instances to be coin- in the.vicinity of the works appears to be quite pure. 
. : '	 . . ' posed of light or clark freestone. 	 In one instance the freestone is found in • After' time. cakes are dried they arc put into a disintegrator amid brok .. . '	 . ,'. . alternate layers about 15 inches in. diameter, approaching to something downuito a	 neearth, which is sold at three pounds 	 er ton to farm 


.	 ,..	 S	 •'	 . like 2 feet' in Imeight, with strong wide-spreading roots at its base.	 In and gardeners iinci	 the.uaiume of "native guano."	 limis	 uano is saic '	 .	 :. ' some cases there is a height of about S feet exposed.	 There are between'- cOntain &8 per óeit. hi amimmonia and 5.0 per cent. of phosphoric'ac 
.	 . ; ' '-tao. and 40 trees ouened out at Tranent; and in appearance some of them, reOkoiied ' as tri-calcc phosphate. . Numerous testimonials are shown ftc 


S	


. ,	


as locally described, are -said to be not unlike time ôalamites that have been ,fai:iu i.s 'and garcleim cl s as to. th. value: of this m.miure in actual use. 
found in some mines, and which belong to the Equistacea, whlch bear a The WiUa	 Engies at the Kingston SelLage Wo A.s —One of t 


have been	 described by ru.it, and	 welj	 Cairutheis ind others most- novel sights at the ss tge disposal works tt Kingston on Thnes 


..,--	 --,-	 --- -	 -	 c '5 '55eic's	 T	 -	 -"5-,- 5- 	 — - '5.-...	 ''5	 ' '
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October 20, 1964 


Office of Mineral Exploration 
U. S Department of the Interior 
Region i• 
SOuth 157 Howard Street 
Spokane 4, Washington 


Gentlemen: 


'this letter is concerned with the Granite Mountain. minerals 
exploration loan application.. 	 . 


The geologic probability f making a significant discovery by 
deep exploration in the Granite-Bimetallic mine Is, in my opinion, very 
good. The Granite-Bimetallic vein is an exceptionally simple, strong, 
and persistent structure. It has been mined for a horizontal distance 
of 4, 500 feet and a maximum vertical depth of 2, 600 feet. Zn width it 
ranged from 1 to ZO feet, averaging between 4 and B feet Although 
the richest ore mined thus far is secondarily enriched, much primary 
ore has also been mined at a profit. It is to be noted here that the 
lower levels of the mine were not closed down because of any marked 
diminution in grade, but because of a break in the market price of silver 
The mine was closed and allowed to flood for economic,, not geologic. 
reasons.


Much of the U.S. Uvez' productioti has come frOm the. epithermal 
deposits of the southwest, which, in general, an considered lees per-
siatent in grade at depth than are the xnèsothermal deposits of Montana 
and northern Idaho; and yet these epithermal deposIts have yielded com-
mercial silver ore from depth over 3, 000 feet. (San yuan region, Cob., 
Tonopab and Comstock in Nevada) To date the ma,dmum depth reached 
in the Granite-Bimetallic Is 2, 600 feet below surface of the Granite 
Mountain mine	 . 


The GraniteBimetallic vein is a msotherznal vein, more closely 
allied to the Silver Belt veins of the Cosur d'Alene district and the Butte 
district. The three largest silver 	 in the United States, the Sunshine, 


OF MINES AND GEOLOGY WAS ESTABLISHED BY LAW IN 1919 TO. PROMOTE EFFICIENT DEVELOPMENT OF MONTANA'S MINERAL RESOURCES BY 
ND PUBLISHING INFORMATION ON THE GEOLOGY, TOPOGRAPHY AND MINERAL DEPOSITS OF THE STATE, INCLUDING METALS. NON-METALS. COAL. 


OIL, GAS. AND UNDERGROUND WATER SUPPLY.
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Ga1éna,. and Lucky Friday, aró all irithe Coeur d'Alene Si1ve Belt and 
have reached depths of 4, 600; 4, 300; and 3, 250 feet below aurface re-
spectively All three are now operating bn primary ore carrying about 
.15 . ounces of silver per ton. The primary ore of the Granite-Bimetallic 
i. said tó.carry as much as 30.. Ounces of silver per ton with by-product 
gold. coppO, lead, and zinc sb*iilar to the Cosur d'Aiene silver ares. 
In addition, Granite-Bimetallic ores contain manganese In the form .of rhodo-
chrosite whereas the carbonate of the Coeur d'Alenè ores is commonly 
siderite.	 . . 


•	 .	 . At. Butte, the silver ores were of less depth than those of the 
Graniti. Bimetallic, Although one mine carried rhodochr.osttsbearing 
silver ore' to a depth of 2,000 feet (Main Range, production over 1000 000 
oz. of.silver). Roweveis , the copper ve1n of Butte are silver-bearing 	 , 
depths of 4,700 feet, and the silver content Is suffzclent to make Montana 
one of he principal sl1ver'-produc1ng states. 


So there Is no question but what the silver mineraliaation of the 
Granite-Bimetallic' vein can be expected to carry. to a much greater 'depth 
than the modest 1.000 feet below the l800-foot level of th. proposed deep 
development 12,800 £V feet below the surface at the Blame (Bithetellic) • . 
shaft and 3, 250 feet below surface at the east ed of the mine). ' 	 .	 . . 


Deep development is also proposed in the footwall of the main . 
•	 Granite-Bimetallic veiü. Showing at the surface north of the main vein	 •.



Is not particularly encouraging,. but the Granite-BIthetallic vein Itself waa 
so lean at tb. surface that the original làcatlou was allowed to lapse. Most 
of,the silver veins of the Coeur d'. Alene district are poor at the surface--
if,tbey reach the surface, but blind veins are present there as well as 
Butte; and there Is no reason to believe that such blind veins do not eiet 
in the footwall of the OraniteBlmetaljlc veIn. As a matter of fact, the 


•	 south veifl, a branch of the Oranjte .. ith$aliic, cannot be traced above 
the 700-foot level--yet the south vein has yielded good silver ore. Pros-
pecUng the footwall by croeCcuts an4 diamond drill holes makes good sense, 
and has a reasonable chance of 	 ..	 .	 . 


•


	


	 . • The probable size, and. gradà of the poterital deposit . cannot, f 
cgurse, be predicted from: present data--this is au exploratory project. 
If the diamond drflhing program. indicates the presence of possible corn 


•	 rnercjal ore at depth and/Or In the footwall,. then a development program must 
be undertaken to delineate the size: and grade of the deposit. However, there 
is .no.reaSOn to believe that the next 1,000 feet of dàpth	 the main veln will

not yield as much silver as a corresponding volume of unenrIched primary
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