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THESIS
FOR THE DEGREE
OF
ENGINFER OF MINES

AJR.VASH

7 2444

"SURVEYIRS PRACTICHE"

June 1910
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Field Notes of the Survey of
Ramgey Canyon Pipe Line
and
Reservoir Sites
off the
—————— ~rmme-we-= Cattle Company,
Huachuoa Mountains,
Cochise County,Arizona,
By
E.R.Wash.
Surveyed Oct.l5~:Nov.3,1910.

Survey executed with a Young & Sons ¥ountain Transit(8855)
provided with a Smith Solar Attachment.

The horizontal circle reads to single minutes of arc.

The courses were deflected from true meridian as determined by
direct solar observations.

The diastances were measured with 100ft. and H00fL. stecl tapos

Purpose of Survey: To Obtain the Benefits of the Act of
Feb.15,1901(30 Stat.790) entitled%An Act Relating to Rights of Way

threugh certain Parks,Reservations and other Publis Lands".



Reginning at initial point,2 crces(x) and I.P. chiseled on a
imestone outcror above a large cut from which issues a spring of
water: thie 1s statiocn 1.
Whence:
1)} The approximate center of the spring bears N.7°21'VW.20.6ft.
2) The i} Yor. between seca.0-10,Ewp.2%5,,R.20 E.,bears

N.E8°09'E.,110C % ft.

Ft. Thence N.210l1%'W
147.2 Tc Sta. No.?2 "  K.21° 12' ¥
12.5 " " "3 " N.68°47' B,
49.3 * * n 4 "  N.81°B2'E.
79.4 " " w5 " N 7x°B50'E.
lee.2e M * "8 " K.74°57' E,
12¢.9 " " L4 " N.78°37'E.
1%1.7 "M " * 8 . N.78°04'E.
22g.7 " " "9 " R.63°54'E.
l161.3 " " " 10 " N.B6°32B'E.
14,2 " " " 11 " N.B85°46'E.
71.4¢ " " . > " N.55600%3'E.

127.5 Intersect line between Secs. 9~10,Twp.23S.,R.20E. at North

515.5 ft. from 4+ Cor.

129.3 To Sta. No.l3. Thence N.35050'E.
00,4 " " " 14, " N.31°21'E.
z8.3 * " " 18, " N.41°68'E.
ee.8 " * v 1g, " N.43°27'E.

77.1 " %« 17, " N.43°15E.

176.7 " " v 18, " N.41°14'E.

32,3 " " " 19

b 1

N. 4b5°23'E,



Ft.
81.9 To 3ta.No.20 Thence N.Z8°ER'E,
167.¢6 n % n 23} L N.37°27'E,
2.2 » " * 22 " R.61°10'E.
56.0 " " " 28 " N.88°45"' E.
lig.5 " " " 24 " N. 61°51'E.
gg.e " " * 25 " N,.B3°33'E,

114,32 " " " 26

.

Whence a tap to pipes bears N.B54°34'E.-9q 6T,

Thence N.b4obqrlk,

147 .2 To Sta.No. 27 " N.60°02k,
lie.6 " " ¥ <8 " N,41°26'E,
21,2 " ¢ 29 " N.49°26'E.
214.,7 #onon 20 n N.47036' E,
253.,7 nonon z1 " N.40°5b'E,
174.0 oo 32 Whence

Meter and branch running to house bears N.38°30'E.£6,2 ft.

Thence N.38000' L,

118.2 To Sta. No. 33 " N.38e38'E
79.8 "o " 34 " N.B0°20"'™,
£33.6 Peno. 38 " N.EZ°C1'E.

123 .5 Int8rsett 1fne betwoen Becs. %~10 at S89°59'W,-455,9 ft.

fron 4 Cor.

£240.7 To Sta. No. 36, Thence N,40°09'E,
220.4 n o, 37. n N.BZ2c44'E,
194.3 " won 3E, " N.B0°09'E.
229.0 " woo 39. " } N.36°40'L,
230.0 " "o 40, " N.31°56'E,
160.7 " L 41. " N.,B3041'E.
201.2 " "o 42, " K.B4°09'E,
382.,0 " "o 45’ » H.82°66'K,

320.6 " "o 44. " K.28°44'E.



Rt.

%54.9 To Sta. No.
2b5.,0 " N ®
145.6 * " "
518.3 " v v
107.3 * v °
77,1 * v "
321,8 " " »
160.1 "
213,6 " " N

45
46
47,
48.
49
50
51
62
53.

Thence N.28°19'k,

L]

N.25°4¢0'E,
N.2503n 'K,
N.2B8034'E,
N.50°0858'E,
N.60°42'E,
N.730101E,
N.8B8032'K,

5.83041'E,

51.5 Intersect 1line between Secs, 2~% ar North 0° 01! W.~300.9ft.

from % Cor.

864 .56 To Sta.

2118,0 "

"

No.

54
66

Thence

3084008 'k

S.840020'E,

2388.3 Intérsect liie between Sees. 1-2 at S.0°01'E.-24Z.,.ft. from % Cor.

2fmgq .0 To Sta.

Whence:

N.41°28'¥W.~354.4 ft,

No.bé6.

1) The % Cor. between Secs. 1-2,Twp. 23S.,R.20%. bears

2) The point of discharge at water trough bra. S.84°20'E.36.0ft.

B M G e o e W S T e W e bt G g G e W B (- G S e e e W e W G Pt s e

Reservolir Site... ...t

Beginning at Pipe Line Sta.No.b8.

Whence;

1) The % Cor. between Secse.l-2,Twp.23S.,R.20E.bre.N.41008'%,

354.4 ft.

2) The point of discharge from pipe ocuts troughs brs.S.84°20'E,

36,

oft.

Thence Kerih

466,6 Tt.

466.6 ft.

To ¥.%. Corner

¥ N.E.
P S'E'

" S.W.

Cor.
Cor.

Cor.

Thence East

" South
" West
* North
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283.3 ft. To place of beginning, containing five(5) acres.

Tombstone,Ariz.
Feb,,16,1010,

E.R.W./K E.
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HOTES
OF THE
SURVEY
OF
DRAGOON TOWNSITE,
BY
E.R.WASH,Engineer,
TOMBSTONE,ARIZ.



. I
DRAGOOK TOWNSITE,
Boundary~
At the § cor. between Secs. 1,-80 Twp. 16 S.R.8ZE.
Thence run due north.

1220.0 Set temporary peg for the S.W. cer. of townsite.

2640.0 " "

3960.0 " .

5293.6 Find peg for the 4 cor. between secs.18~19. This shows that
this mile is 13.6 feot long.Go back and move the first peg set,
north 3.4 ft.;the second peg 6.8 ft.,and the third,10.2 ft.
north and set a permanent stone in its place,for the N.W,
corner of the townsite.

Set up over this corner and ran N.89°49'E.,1%20.9 ft.,this
«9 f't, being the amount that each quarter of a mile is long
in this east and west mile. Set a stone for the ¥ B, corner of
the townsite.

Set up over the rock set for the S.%. cor. of the tomsite
and ran N.89°40'E.

1320.9 set & rock for the S.E. cor. of the townsite.

S8et up over this S.E, cer. and ran due north.

2183.0 Intersect railpoad on curve.

B646.8 strike rock set for the N.E. cor. of townsite.

Back to the S,%, cor. and ran North,869.6 intersect the rail-

road.

Location=
This locates the tommsite definitely in the S.W.4:N.E.} and
Ho'ﬁ%"ScE.* Sec. lg,T'Polﬁ sc—Rag5 E.

Operatione

Arbitrarily,the S.W. edge of the depot platform was taken
&8 the N,E, eide of Black Prince Ave. Get on line with this edge of the
platform in the center of the R.R. track. Thenc at right angle to the
track,messure meuth 46° 24'E.,200 ft. for the right of way limits,and then

70 ft. op the same course for property line on Fourth street. Set a 4"x4"

peg.
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Set up over this peg.

Thence at a course parallel to the R,R, track,set pegs for the
block corners at their respective distances.

And set pegs for the K.E. nide of Black Prince Ave.

Using this line as a base line,set the block corners for the
remaining blockson this side of the $tack,by setting up on the corner
pegeon this base lire and running lineas at right sngles to this line,
on both sides,setting pegs at thelr respective distances,

The intersections of the townslte boundary with the irregular lots
were made mechanically in the field. For example; with the instrument
at the S.,W, corner of the townsite and oriented along the south
gsouth boundary of the town;itc,an agaistant by means of two flags,one
set at the south east cor. of Blook 20 and one at the ¥,E.cor. of
Block 26,1ined another assistant so he was able to drive a peg on each
gide of this line and by means of the transit,] set tacks in these pegs
on line with the south boundary of the townsite. With this same set
up, two peg were set where each later intersection would c¢ome on this
south boundary. Then by means of a string stretched between the centers
of the tacks set in the pegidby weans of setting the instrumenton the
block and alley eorners ,along the south east sid‘ of Fifth Street,
and at a ceurse at right angle to this street,was able te set the
intersection peg,eactly by the lines furnished by the transit and the
string,stretched between the tacksin the peg.Then measured in each case
the actual distance,between the last block or alley corner and the
intersection peg.This similar operation was performed for all of the
intersections.

¥ith the instrument at the point set in the center of the R.R,

.

track on line with the N.E  side of Black Prince Ave.measured N.43°36'E
670 ft.

Thence at K.46024'W, aet a peg at 250 ft. for the: fer—the S.F.cor.
of Block 9.

Set up over this peg. Thence at the same course at 120 ft. set peg

for the alley lire and at a course parallel to the R.R, set the pegs
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for thé N.W. side of Third Street.

Set up at the peg at the S.W. cer. of Block 10,and set the pegs
on the N.E. side of Centurlon Ave., Used this as the base line on this
side of the track,and from it set the cornersof the remaining Blocks.

The intersections of the townsite boundery with the irregular lots
were made,as stated above,in the same manner as on the other gide of
the track.

After all of the blockcorners were set,by means of stretching
& long tape beiween the cerner pegythe lot pegswere driven at thoir

proper-distances apart,the regular lotz being 25 feet wide.
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A PRACTICAL MINING PROBLEM,
BY
E.R.WASH,



Equations Given.

1. Tunnel courae N.63°B4'E,

2. Btrike of foolt wall of ledge N.saozo'E;

3. Dip of fcot wall b3°.

4. Approximate rise of tunnel 1E.61 feet.

6. Elevation of station deslgnated as 3rd. drill is approximately
797.%3 feet above statiom 1;

8. Elevation of point on foot wall,from which: observations on the ledge
wore taken,is approximately 17:15 feoet lower than the station
designated as 3rd. drill. |

Equatism-8ought.

Location of the foot wall of the ledge at the tunnel level,in respect

to the face of the tunnel,using the crosscut just started on the

course ofS.50°30'K.

Selution.
Elevation ef third drill above sta.l. 797.3% ft.
" * pt. of observation below Zrd.drill 17.16 "
. v . " above sta. 1. ;éérui; .
Approximate rise of tummel 15.61 *
Elev. of pt. observatiom above tunnel level ~;;;:g; "

Use 76865.0 ft.
By solving the trismgle,

(1)log.7656.4 log.tan.37°z log.A.
log.766z 2.88366
log.tan.37¢% 2.87711
log.A. = 12.76077
A.8Quals 576:5 ft.

(2) |
108.765“10&- 90‘057°g log.B‘

108 0765,’. 2.88366
log.c08.37% 9.,90235

12, 28131
log.B. =

B equals 957.92 ft.
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In the triangle ABC( found on the plan of the point of observation),
we hgve tha line BO perpendicular to the tunnel tangent and angle (b)
" equal to 9°52' with the relation of,
AB sin (b) - AC.
AB OO!.(b): BC.
log 382,42 2.58262 ‘

10&038204= 2.58252
log.sin (b)- 9.83390 '

—————— log.cos.(b) = 9.99253
11.81642 = ememaa —-
ACz 6b.5 ft. 12.57605

BC= 376.75 ft,

Since BC in the same figure fepresents a line in the foot wall
projected in the same horizontal plane as the tunnel level and per~
pendicular to the tunnel tangent,and equals 376.75 ft.: BD-OD

and since BD: 676.5!
then CD=z BD=3wg,.785- 199,.8 ft. q

In the same figure,let CF be a line drawn through pt.C and
parallel to the presumed strike of the foot wall.

From actual measurement AG- 348 ft. and from solution of triangle
ABC,AC= 65,5 ft. Then CGz 413.5 ft.

In the triangle GUF we have the angle at C equal to 4°24!
] " F: " »gQ°
" " @& " gpozg!
Then by solving the equation,CG sin angle at C,equals to Fa,
log.CG= 2.61648
log.sin C:8.88490
log.FG = ﬁfiiiée
PG = 31.72
In triangle CDD*,we have CD' drawn parallel to GF and equal to
CD cos.C =199.2
iog.199.8+ log. cos.C = 1992.2
10g.199.8= £.30080

log.cos.C = 9.,99872

12.29932
@Fg 199,28 ft.



And from the figure we see that the distance from point,along
line GF extended,equals to CD'4 GF 5 199.2 ¢ 31,7 5 230.0 which is the
distence that the crosscut GF will have to be driven to stfike the

foot wall of the ledge.
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PRELIMINARY
SURVEY

OF THE
MINING CLAIMS
OF THFE
HAZLEWOOD&YECKLEY GRCUP.
OWNED BY
THE
CICERC SHITH MIRING CO.
SITUATED IN THE
TEVIS MININ@ DISTRICT.
Ag surveyed by,
E B ,Wash,Engineer,

Tombstone,sriz.



This survey was executed with a Young and Sons Mountain Transit
het provided with a solar attachment,the true meridian being detsmmined
by ebservations on Polaris.

Selected & point on the "Joe Bowers Lode"as the center of the
ledge,which was satisfactory te Mre=e-<----,its owner. Set a flag in
the ground at this point.

Set up on a peg on the meridian established the night before,
by ebservations on Polaris,the date of which may be feound on the leoot
pere of this rurmceript.With the vernior clumped at zere and th: lows?>
mo:;ﬂn.%lxﬁpﬂi rm vhe norther}y peg of the meridian,the flag Just set
on the lode line of the "Joe Bowers Lode" bearsN.88°26'W,

Set up on this peg and find the course of the "Joe Bowers Lode"
to be N.B2008'W. The "Joe Bowers Lode"by reasons of its priority of
date of location,holds sway over the claims of this group and for
this.reason,its rights have to be recognized.

Thence S.7°52'W. 300ft. Set a rook in the ground for the 8.E,
corner of the "Joe Bowers Lode".

Set up over this point. Thence 8.51°20'W. Set a peg.

LA " L . 8.63°09'W. to peg set near the
center of the workings on the*Philadelphia¥.

Set up over this peg which is on the ledge of the "Philadelphia
Lode". Whemce; 1l.FPace of open cut bra.S.77°11'W 19.5'(168'x3'x8}1dp.)

2.Mouth of tunnel brs.3.87°30'E.38,7'
3.0pen cut bra.N,8Q°33'E,102'(21'x4'x9"')
ThenceS582°08'E,
450.9' Set a peg.
* up over this peg. Thence same course.
98,8! * peg.
280.2' LI
36.4" " peg for the Bast centoer end of the*Philadelphia."

¥ up ever this peg.Thence N,7°62'E.

E

224,.0' peg. bhence same courae.

3. 0! » '
76.0 rock fo? the N.E.cor. of the Philadelphia,and also make it
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the S.E,cor, of the"HattleLode"(a fraction 281 ft. wide.)

Set up over rock set for the S.E. cor of the "Joe Bowers Lode"
which is alao now made the ¥,E.cor of the"Hattie" and the N.W, cor.
of the "Oversight". Whence;

1. Lone tree in saddle bras.S.4°19'E,
2. X-B.R. brs.N.14°40'E.,13.4'
3. X=B.R.brs.N.g83%°23'W,11.6'
ThenceS582°0g's,
182.0 Set peg. Thence same course. ,
138.0 " rock for the N.C.Ead "Oversight".
Thence same courae '
300.0" " rock for the N.E. cor. of "lersight"..
E.C Ernd Mo e freod
Set up at the ¥siseer.of the "Philadelphia®,
Whence sghaft brs.N.7l°lB'W.1g0.9' .
" up at the East Center Erd of the"Philadeiphia® ”
Thence S,.7°52'W. |
238.8 " peg. Set up over this peg.Thence same course
61.2"' " rock for the S.E.cor.Philadelphia.
Whence; X-B.R. brs.N.37°49'W,12.5"
Thence same courss{S.7°52'W.)
199.8! " peg. BSet up over this peg.Thence mame course.
100.2! " rock for the East Center End of the "Mollie Modenia®
Whence point for work brs.N.82°08'W969'
Thence S.7°52'VW,
300.0 Chlseled a cross on a rock in place for the S.E.cor of
the "Mollie Modenia" and the N.E.cor"Nancy Jane",
Whence;l. Lone tree in saddle brs.S.7°46'2,
2. X-B.R. bra.S.58°51'W.20.7'
3. . X~BiR, Dbra.N.10°08'E.28.5
Thence same course
39.0" Set rock for the S.W. cor."Oversight". And at
300.0" o * » E.C.E, "Nancy Jane"
Whence point for work bearsNy82°08'W.402.6'

Thence S.7°52:W,



300.0!

300.0'

182.9!
118.0

141,32
118.0
385.0

300.0

130.5¢

151,.2¢

148.8

B
Set rock for the S,E.Cor,"Wancy Jane®,
Whencej;lone tree in saddle brs.S,10°02'E.
2.X-B.R, bra.N.27°24'W,.8,3"
3.X-B,R., bre N.73°59'%,16,%"'
Set up at the S.W, cor., "Oversight"
Thences82008'E.
Set rock for the S.C.End of "Oversight".
Thence same course
Set peg. Set up over this peg. Thence same course.
" rock for the S.E.cor "Oversight".
Set up over thia cor.
Whence the point met for the N.E.cor."Oversight bra,
exactly,N.7°52'E,,1500 ft.
And,2.Lone tree in saddle brs. S.1°00'E,
3.,X-B K, brs.N.50023'E,23,0"
4.X-B.R, brs.5,75°04'W,8,5"

Back to peg set on lode line of the"Philadelphia®
Thence N.82°08'W.
Set peg. Thence same course
] L " " "
®* rock for the W.C.End of the Philadelphia.
Whence;lone tree in saddle brs.S5.8°52'E.
Thence N.7,52'%,
Set peg for the N.W.cor of the Philadelphia.
Whencejlone tree in saddle brs.5.17°41'E,
2,X-5.R.,brs.N.59°28'%.5.0'
3. X=B.H," g5.,7°44'E, 22.7"
Thence H.70521%,
Hattie.
Set rock for the W.C.End of the :w+iaialtphia.
Set up over this point., Thence same coursse
Set rock for the N,W.cor Hattie.
Set up at the West Center End of the Philadelphisa
Thence 3.7°52'E.

Set peg. Set up over this peg. Thence s:ime course,

" rook for the S.W.cor.Philadelphia.



e
Set up over-this pcint. Thence same course.
300.0 Set rock for W.C.End of Mollie Modenia.
Thenco same course.
800.0 Set rock for the S.W.cor.of Mollie Modenia.
Thence same course.
%00.0 Set roek for the W.C.%nd Nancy Jane.
Thence same course.
300.0 ft. Set rock for the S.W.cor Nancy Jane.
Set up at this point and ran S.82°08' E. and at 1500.0
Find stone set for the $.E. cor. Nancy Yane.

Data For "Polaria" observations.

Time of upper eulmination of "polaris"Apr.15,1909~-~-= ‘
25hrs 49.3m.

Change for 1 day-----3 g3m.

Equation to be subtracted for Apr.¥;10x3.9%m.--- 39.3m.
Time of upper culminatioﬁ for Apr.25,1909=====c--- »ggg;;:iagja—
Equation of time to be subtracted for E.Elong. k5 " B5 %
Astronomical time _;;';ﬂ-ié-:
12 =
Civil time A.M. ~—~g—;-‘ig~;-

. At 4:30 a.m; on the 26th.,sst the inatrument over a peg
driven in the ground.Levelled 1t carefully,direct the teleseopo on
“polaris".;n the usual manner at the time of elongation,plunged the
telescope and set a tack in a running bourd,firmly fastemed to the
ground. Revolved the instrument in azimuth and repeated the operation.
The two points varied slightly. Took the mean distance and drove a
permanent tack.

Since the azimuth of polaris at this latitude( approx.32°18'N.)
is according to"U.S. Manual of Instructions for the Survey of Mineral
Lands"1°2%2.4'. This makes the course of this line juat laid off,
N.1l9°23'8.and from this the courses of the boundary lines on the claims
were obtained.

In order to more definitely locate thia group and permenently
fix 1t,built a large monument of stones around the "lone tres"mentioned
80 frequently in these note and scribed it "L.T.XBR". The topégraphy of
the country would not permit a measure ment to be made to this tree,

80 by using the Easterly end lines of the claims as shomn on the

accompanying map,as a base line the distance to thig tree and
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and monument from the N,E.cor of the Little Phlladelphia and the

S.E.cor of the Nancy Jane Claims wasg obtained by triangulation, the
solution of which may be found below.

8inl12°11' _=sin 5°43'
/’([?aﬁ, x 1800
5’2/7'22[ FHILEPEL L2417 "
I X 1800 sinl2°11!'
;m"\ #in 59437
log.1800 3.25527

[
log.sinl2°1l' 9.32437
12.57964

oo
N
a log.sin5°43' (8,99830
log.X 3.58134

/§
N :
AN .
X 3813 ,5

A

I
\ 8in.162°06' _sin 5°43'
- "o

X 1800 sin 162°06"
sin 5°43!

! 4
e | log.1880 3.25527
o log sin 162°069.48764
T 1274201
\{:‘q\ .
‘ log sin 5°43! 8.99830
3.74461

X logX
X 6554

LMt Stemeon



Tombstone,Arizona.
Merch £&,;1910.

I do hereby solemnly swear,that the work hereln submitted,
was duly performed, by me,and ag far as known,1s accurately represented

by the maps and accompanying fleld notes,hercin ,raaented.

Sworn and subscribed to before me,this S day of ;%%ﬁabtﬁki\in
the year 1910,

C;/// - . .
My commission expires;ﬁ@i/gggzy‘cég;’zzndqrf,éaéd fi Z_ 2
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