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RM NG F=29
ARERE DIVISION OF FORESTRY

MAP SHEET

40505 sec 32 Twe/iE R

AREA _, . MAGNETIC DECL.

COMPASSMAN ESTIMATOR
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Level - , A Sand : " Free

Distance of slope stake from side or shoulder stake for any width roadway, slope I to 1, If . E
ground 1s nearly level, the cut or fill at side stake is located by the double entry method In left : Gentle slope - . Sandy loam . Stony
column and top row. ‘The number in body of table in same row and column glyes distance from wmeenanns
side stake to slope stake. It ground is not level estimate the difference in elevation between the . .
gide stake and slope stake, lower target by this amount if cut, elevate if flli, Add this amount to Steep sl ci o
cut; or Al and find distance in table. Set up rod at this point, and line of sight should cut target. . P sicpe . ay loam . Ve r‘y~-s+ony
1f it does not make the slight adjustment necessary. . ;

Mountainous . Peat Rock outerop

Special use if any:




SEC TWP .. R

TIMBER VOLUME OTHER PRODUCTS
CORDS {[COCRDS

BD. FT. POLES [MATURE]| TIES | POLES|[POSTS

SPECIES

VOLUME

TIMBER

HARCO

FRABE MARK HEDT

A~

. CONDITION OF TIMBER: Thriffy_ Mature. . Staghant.. . Decadent

Insect 7% .Diseose e % Fire

WINDFALL: Light____ Medjum....._ Derise Location:

REMARKS :

NUMBER PER ACRE
SPECIES T =

REPRODUCTION
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Tasim II
TRIGONOMETRIC FORMULAE

LA = ZMOP £B = ZPON = ZOPL
R=0B=c¢c=1

=a =cos B =LP

b = gin B = OL

0Q =csc B = 0Q

OT =se¢c B = OT

LM
vers A ——OF—-LM = covers B #
covers A = -P—I—:O——ISP—I—,— = OP—LP = vers B

exsec A = PQ = coexsec B
coexsec A = PT = exsec B
sin%A:Jl—-—gosA OOS%A=‘/1+208A\
sin 2A = 2sin A cos co8 2A = cos? A——sgin? A
sin A -sin B = gin C1
B C
Law of Cosines c? = a?+p2—2ab cos C
+b tan 14 (A4B)

:?
Law of Ta.ngentua___b = wn %5 A—B)

Law of Sines




Tasve: II—Continued ' TasLe V.—Rapi, Orp D
TRIGONOMETRIC FORMULAE (continued) e ) TDTTITRS P mmmoToms

In any triangle: ]
Given a, b, C; to find ¢, B, A. : Mid. | Tan. | Def. Mid.
o Ord. | Offset | for X Ord.
Use Law of Tangents. . 1 Foot
Given A, B, ¢; to find a, b, C. '
Use Law of Sines.
Given a, b, ¢; to find A, B, C.

a+b+c=sJ(s—M 8—=b) 56— _,

[
oo o>

Let 5 ,

cos 144 = J_g{s_;-&_a_)_

tan YA =

et ek el
NN

85— a

DO DD LD
© 0=

T
tan 4B = Y

tan 4C =
—¢

Ares of » triangle:
Area = 14 ab Sin C

Ares, = +/ B(s—a) (s—b) (8—¢)
PRISMOIDAL FORMULA
) h
Vol. = —g—(B+b+4M)

0.
0.
1.
1.
1.
1.

h = altitude; b B = bases; M = midsection

Tasim 111
Minures IN DmcmMAaLs oF A Dmermm

P e e

oW W Www
Tooome e

.507
.653
.798
.943
.088

DOWARN AW D2 =t
? DD

pa

ettt
SR

.234
IncuES IN DEcimals or A Foor : : .379
(524

% 3

¥ 45 % >
.0156 | .0208 | .0260 | .0813 | .0417 1669
5.814

DO btk ek i
DB D

4 5 6 7 8
13333 | .4167 | .5000 | .5833 | .6667

te. Chord Deflection =2 times tangent deflection.




Tasre VI.—TANGENTS AND ExTERNALS TO A 1° CURVE ; pupre VI—Tawemnts avD ExrmrNars To 4 1° Corve

tral Central tral Central . Central
.CAe:llgle Tangent| External Allllgle Tangent| External C:]!:lg f: Tangent| External Angle Tangent| Kxternal Angl Tangent| External

568.53
576.95
585.36
593.79

602.21
610.64
619.07
627.50
635.93

WCWEooo~ ~I~IRCmO;t ORI R WW WNNNN R e

B0 N DT 00 O G0 e 89 67 B RO e i e ek B 8O GOV RO T 5 O RO GP OO TP DRI GIGD | et RD D Tt TTCD B R D M D Tt
NRWH00 POEEDN mMOO000 OMMDNG RO-G00- DHDORE NORRDD DDPONDO WTmDOB 000 Ih
WP I DORTTod ~ITHWOD  HIBDIO WP TONOT PHNOWT HOTOBOE ORORT BODDOMR DO T D




TapLE VI.—TaNaants AND ExTERNALS TO 4 1° CURYE ' Tastm VI—TancenTs AND ExtrnaLs 7o 4 1° Corve

Central Central ‘ '

Tangent| Externalll Angle | Tangend Angle ‘ External|| Central | Tangent| Bxternal|| Central External
‘ : Angle Angle

8375. 7i° 81°

101° . 3278, 131°
1

P ONBRE N O®0

WRWOBT RROTOS
D fot G et

o HRORWmD

B R

DL DO OH@RON
WOWTDEO 0D

Moo oo aT 00
NHoORme GO0

3@ bo ik

N
BENWE D OWIRID  GrEd e bt bt

RSN S
LooOoM

Dw NNDG
Swe i wwkoto

B wOMGND

Wwhor®

O 2O
00 ot @b L0 Ga IR On

S e Bt iy NRODH®  HODODN  BRONNN  OTBN® CroNne woox
P OO DHODME BOHMPON SOR®m B0 Comwme B

D oD GRNO0 BTRRR R ROGONO ONRNOND GRS
Do b DHODRN NRERON NRONOO KNONGO PNOIDED NESH

oD RN NOONM S NHENOR BOTREN . NRODNO

oo Rl MWD . ONODS ORDIRDO IR
AR BaNMAIN DRMOND BNRORG RNRONE ON®oe B
Dt OROR DO NEDRNH DDODRN ROONDD RORODW®

b RN BOe O RPONE. N BRND®N R oo

-3
© 00
(=3
(=]

et o DRk SAmDOD ONGORD GRNNNG CRbdaND B

8310.8




Tavre VIL—CORRECTIONS FOR TANGENTS AND EXTERNALS
These correotions are to be added to the approximate values, found by dividing ¢,

tangent, or external, for a 1° surve (Table VI) by the degree of curve, in order to obt i

the true tangents, or externals. Intermediate values may be obtained by interpolation,
For TanemNTS ADD

Dueren or CURVE

A3 O H £ Y G

O PO NNRIN e bt
200

WD RIS iR
RN Y TS

00 ~FrOts RO CIBILIDD DD et e et et
w0~
=)
Mo

Rl e
G h R NN
O RN ROROND e
O B WM e e
D OURBRD W NN
NSRRI RN

DD, ROl b bk

For ExTeRNALS ADD

Daerur or Curva

" pLE

VIII.—CorrecrioNs ¥or Sus-CHORDs aND Lone CmoORDS

rOR SUB-CHORDS ADD Excess LONG CHORDS
of Aro

per
100 £b. 400 -

399,
399,
399.
398.

308.
397.
396.
395.
393.

302.
389.
385.
.25|380.
290.21{376.

.961287.941370.
196.32{285.441364.
195.63|282.71{357.
194.87]279.76|350.
194.06|276.59|342.

193.18/273.20|334.
192.25|269.611326.
191.26|265.81|317.
190.21|261.80|307.
189.10{257.60[298.

187.94{253.21|287.
186.72(248.63(277.
185.441243 . 87266 .
184.10{239.93|255.
182.71|233.83|244.

ok b ok ok p bk bk Pt
Tk o o e bk Fad ol

1.
1.
1.
1.
1.

oo “chord of less than 100 ft. is used the corrections given in the above
shbulgv}ﬁznacald‘édoio the nominal length of chord to get the length which should be
order that the 100 ft. points will check with those obtained by’ using the standard
ohord. Thus in locating a 14° curve by 25 ft. chords measure 25".06 for each chord.
chords are useful in passing obstacles.

Taprn IX ~Mmprs OBDINATES FOR RAILS IN FEET

LENGTH OF RAILS 3 LENGTH OF RAILS




Tasre X .
CURVE FORMULAE FOR SIMPLE CURVES
Comprep BY J. Cavviw Looss, C.E,

(1) c=VIRa  (2) o =/ alfhb?
) ¢ = V2R R—V (R+b) (R—b) = V2R®R— vV RI—b3)
4) ¢ =2vm (2R—m) .
(5 ¢ = 2R gin 341 6)c=2Tcos 151
(7) e = Rexsec 141
8)e=Rtan 34 Itan 141 (9 e=Ttan ¥4 1
(10) b = a (2R—a)

2 2 4
an b =\/(0+“z%)(0“'§1>7)=\/°”“z%z‘
(12)b=RsnI (13 b=acot sl
. alb? e _ a4 o?+4-dm?
19k T2 2a (15) R = 2m 8m
(16) d =v/R @R—V (2R+0) (ZR—e¢)= \/R(ZR—\{4R2—92)

(17) d =+/9Rm (18)d =2Rsin 41 (19 m =37

T
(20)m = R:F‘/(R—i——%—)(R*-%) - R;‘/Rz_% |
(21)m = R vers %I (22)m = Rsin 341 tan 341 (23) m =34o tan J1

(24) a = 5=  (25) a = R—V/ @®+D) (®R—D) = R—VEI—B

(26) a = 2R (sin? 14 1)2 . (27) a =Rvers] (28)a = RsinItan 4
(29) a =btan 41 (80ya =TsenI (B1)T =Rtan 41

321 =-§—X57.295780 (83) R —:;L X 57.295780

(34) L = TR X0.01745320  (35) L Sd; ¢
IR—R?SnI  LR—Rb

(36) Ares Seg. = ) == 5

Tasre XI—CarncyrLaTioN oF EARTHWORK

HEIGHT

SEODs GHIOG GURER S RRGH0 WESNN BONNE HEE
SNNG0 Goont DUGoR RRARD GOOEND BBEND e
FUNNN NS850 SRono GARRR POWSEH WRBNE DREmE =
CRRBHE  NANND GSHOo GoDE SRR RGES WWBN BRBEEE S
COoRe BEINN NGCGs GoGnG RREAS BOBLL LLEEE B
Srooo DE®PE NNNNG IENuo GRRME VOEON PRDRE RS

g
'S
[

ARl el sl s olli et et ottt g

PRRER T ONNNN RN s e e

BRWWR T WWHEDN T DODRR NIRRT s
BRRER 0OOH0 WEWWR NN DR e
COREE RRRAS OOWWR WRENNDE PNOR e

able gives cu  yds. in 1 fb. of a triangle of given width and height. Correotions for
ths of width are one tenth thée values found under each height considering the widths
1 t6 9 as tenths and similarly the corrections for tenths of height are one tenth:the
res opposite width considering the heights from 1 to 9 as tenths. Thus if w=16.2 and
3. cu yds =148-+.0284.089 =1.597 cu. yds. or practically 160 cu. yds. per 100 ft.
- exceeds 40 £t use one-half and multiply result by 2, if both w and h are large use
half of each and multiply result by 4. Any cross-section may be divided into triangles
& following rule. To the triangle of the sum of the outside outs (or fills) =h, and 35
adbed =w, add the triangles formed by taking the distance out to each break in turn

) by the difierence between the cuts (or fills) on each side of it (=h's) always sub-

the outer from the inner.




Taprm XII.. Stapia REDUCTIONS : , | Tasre XII. Srtapia REDUCTIONS
VERTICAL HEIGHTS . , ' VERTICAL HEIGHTS

@
©
[
o
¥
©

30

'S
o

15° 18°

.00
.05
.10
.15

B i el et ol b
e Lo O 0 W
N e e -

coooo
[SE SR RN
W g9 00 o
N =Y

coo0o
[CECHCECET)
N NESES
IR IR R |

0 2 4. 7
0 2 4, 7
1 2 4. 7
1 2 4. 8
1 2 4. 8

9.88
9.94 .64
10.00 .70
10.05 .76
10.11 .81

S
0 0 W N
[ ST
@ ® 0 G %

45| 10.17 .87 . f .
.51] 10.22 .93 . . .94} .18, . . .85
.871 10.28 .98 . . . ] . . .90
63| 10.34 .04 . . . , !

68| 10.40 .10 . . . ﬁ . . .00

O R O QB
® 0 ®® 0

HorwzonTal CORRECTIONS ' : HorizoNTarn CORRECTIONS
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Tasre XTIT.—Smes, Cosmes, TanqenTs, CoOTANGENTS

|ein| tan |ein | tan [sin | tan |sin] ten |sin| tan |sin| tan

Deg. | 0 o 107 10" |207) 20' | 30| 30’ [40"| 40’ |50°| 50O’

0 [0000{ 0000[0029| 0029{0058] 0058|0087 0087|0116 0116/0145| O0145|:

1 175 0175/0204| 0204/0233] 02330262 262] 291 291] 320 326
2 | 349 349/ 378 378| 407 407! 436 4371 465 466 494 495
3 523 524 552 553 581 582{ 610 812| 640 841| 669 708
4 | 698 699] 727 729 756 758| 786 787| 814 816| 843 864
] 872 8751 901] . 904] 929 934/ 958 963| 987 99211016{ 1022
6 11045 105111074| 1080j1103| 1110|1132 1139|1161 1189| 190 198
7 219 228] 248 2587) 279 287| 305 317| 334 346 363 378
8 | 392 405] 421 435| 449 465| 478 495 507 524| 536 554
9 564 584 593 614| 622 644| 650 873 879 703| 708 733
10 | 736 763| 765 793] 794 823| 822 853 851 883 880 914
i1 908 9441 937 974 965] 2004| 994| 2035[2022 2065|2051 2095
12 [2079] 2126|2108} 2156{2136 186/2164 217( 193 247} 221 278
13 250 309| 278 339| 308 370 334 401| 363 432) 391 462
14 419 493| 447 524 476 565 504 586| 532 817| 560 848
15 588 679 618 711] 644 742] 672 773| 700 805| 728 836
18 756 867| 784 899| 812 931| 840 962| 868 994 896 3026
17 924| 3057 952] 3089} 9397 3121;3007] 3153j3035] 3185/3062 217
18 3090 249i3118 2813145 314| 173 346] 201 378! 228 411
19 256 443| 283 476| 311 508] 338 b541f 365 5741 393 807
20 | 420 640] 448 873[ 475 706{ 502 739| 529 772| B57 806
21 584 839 611 872{ 638 906 665 939| 692 973| 719 4008
22 746] . 4040{ 773} 4074| B0OO{ 4108] 827] 4142| 854 4176 881 210
23 907 245( 934 279 961 314 987 348[4014 383(4041 417
24 4067 45214094 48714120 522{4147 557] 173 592( 200 628
25 226 663 253 699 279 734| 305 770| 331 806| 358 841
26 384 877 410 913 436 9250|4462 086] 488| 5022| 5141 5059
27 5401 5095| 566| 5132| 592| 5169 617] 5206] 643 243| 669 280
28 695 317} 720 354| 746 392| 772 430 797 487; 823 505
29 848 543| 874 581 899 619] 924 658} 950 698! 975 735
30 15000 774|5025| 5812|5050 851|5075 890(5100 930i5125 969
31 150( - 6009 175 6048| 200; 6088| 225 6128| 250{ 6168} 275 6208
32 7| 209 249| 324 289] 348 33015373 371! 398 4127 422 453
33 446 4941 471 536| 495 77| 519 619| 544 661 568 703
34 592 745] 616 787{ 640! - 830 664 873| 688 916| 712 959
35 736/ 7002| 760! 7046| 783| 7089| 807| 7133| 831] 7i7Y| 854] 7221
36 878 266} 901 310 925 355] 948 400| 972, 445| 995 490
37 6018 536(6041 5816065 62716088 6873|6111 720]6134 766
38 157 813) 180 860 202 907{ 225 954] 248| 8002| 271 8050
39 293| 8008, 316| 8146| 338 8195| 361} 8243] 383 292] 406 342
40 428 391| 450 441 472 491| 494 541} 517 591| 539 842
41 561 693| 583 744 604 796] 626 847! 648 899] 670 952
42 691] 9004| 713| 9057| 734 0110{ 7566 9163| 777| 9217| 799] 9271
43 820 3251 841 380| 862 435 884 490i 905 545] 926 601
44 947 657 967 713] 988 770{7009 8277030 88417050 942
45 [7071{1.0000{7092[1.0058|7112{1.0117} 133|1.0176] 153|1.0235} 173]1.0295

60| 607 | 50" |[50" | 40| 40" |307| 30" | 207} 20¢ |10’} 10"

Deg. 1 0os | cot.-l cos {1 cot |cosl cot |loos| cot [conl oot icosl oot

Tarim XTIT.—Svms, Cosmms, Tanesnrs, Coranamnrs (Continued)

gin | tan
o |0

sin
10

tan
10°

sin
20

tan
20

sin
30"

tan
30"

sin
40

tan
40"

sin
50

tan
B0’

7193|1.0366
314] 0724
431] .1106
547! 1504

660)1.1918
771 2349
8802799
986] .3270
8090] 3764
192| . 4281
290| 4826
387 5390
480] 6003
B72; .60643

660|1.7321
746] .8040
829 8807
910} .9626
988120603
0063|1445
135] . 2460
205| 3569
272 .4751
336} .6051

39712.7475
455! 9042
51113.0777
563] 2709
6131 4874
869 7321
70314.0108

744} 3316

781 7046
816] 1446

084815 6713
877163138
90317 1164
92581443
945195144
962i11.430
976/14.300
986119 .081
994128 636

9998157290
60° 1 607
cos | oot

7214
333
451
566

7679
790
898
8004
107
208
307
403
496
587

8676
760
843
923
9001
075!
147
216
283
346

0407
465
520
572
621
667

9853
881
907
929
0948
964
978
988

9995

9999
50"
608

1.0416
.0786
L1171
L1671

1.1988
. 2423
.2876
.3351
.3848
.4370)
4919
. 5407
.6107
6758

1.7437
. 8165
. 8940
.9768|

2.0665

. 1609

.2687

. 3750

. 4960

.6279

2.7725
.9319!
3.1084
.3052
.5261
.7760
4.0611

5.7694
64348
7.2687
8. 3450
9.7882
11.826
14.924
20206
31.242
68.750
50
oot

7234
363
470
586

7698
808
916
8021
124
226
323
418
511
601

3689
774
857
936

9013
088
159
228
293
366

0417
474
528
580
628
674
717
757
793
827

08568
886
911
932
951
967
980
989

9996

9999
40

008

1.0477
. 0850,
. 1237
. 1640,

1.2059
. 2497
. 2054
. 3462
.3934
. 4460,

.6864

1,7556
.8201
.9074
L9912

2.0809

L1776

2. 7980
. 9600
3.1397
.3402
.5656
. 8208
4.1126
. 4494/
. 8430
5.3003

5.8708
6.5606
7.4287
8.55665
10.078
12.250)
15.605
21.470
34.368
85,940
40"
o0t

7254
373
490
604

7716
826
934
8039
141
241
339
434
526
616

8704
788
870
049

0026
100
171
239
304
367

0426
483
537
588
636
681
724
763
799
833

9863
890
914
936
954
969
981
990,
097

0999
30
dos

1.05383
.0013
.1303
L1708

1.2131
.2572
.8032
.8514]
.4019
L4560,
.5108
. 5697
.6319
.6977

1.7675
.8418
.9210

2.0067

. 0965

.1943

.2008

4142

. 5386

.6746

2.8239
.9887
3.1716
3789
.60569
. 8657
4. 16563
6107
.9152
5.3955

5.97568
6.6912
7.5958
8.7769
10.385
12.706
16.350
22.903
38.189

30"
oot

114,581

7274
392
509
623

7735
844
951
8056
1568
258
355
450
542
631

8718
802
884
062

9038
112
182
250
816
377

9436
492
546
596
644
889,
730

9868
894
918

1.0599
L0977
.1369
L1778

1.2203
. 26847
3111
. 3697
.4106
4641
.5204
.5798
.6426
L7090

1.7797
. 8546
9347

2.0204
.1123
.2113
.3183
.4342
. 5605
. 6985

2.8602
3.0178
L2041

7204
412
528,
642,

7753
862
969
3073
175
274
371
465
557
646

3732
816
897
975
0051
124
194
261
325
387

9446
502
556
605
6562,
696)
737
776

1.0661
L1041
. 1436
. 1847

1.2278
.2723
8190,
.3680,
.4193
.4733
5301
. 5900
. 6634/
L7206

1.7017
.8678
.9488

2.0363
.1283
.2288
.8369
4545
.5826
.7228

.6891
L9817
4. 2747
.6382

811
843

0872
899
922
942
959
974
985
903

19998

1.000

10’

008

5.0658
. 5764

8. 1970
. 9682
7 9530
9.2553
11.059
13.727
18.075
26.432
49, 104/
343.77
10
cob
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DisTANCES FrROM Sor Stakes ror CROSS-SECTIONING
Storn 114 701, ROADWAY OF ANY WIDTH
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19
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i
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45
-9
4
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4
‘95
45
;95
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95
4
9
4
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P

./ Distance of slope stake from sidé or shoulder stake for any width roadway, slope. 114 to 1, If
ground is:nearly level, the cut-or All at side stake is located by the double entry method in left

.column-and top row. The number in body.of table in same row and eolumn gives distance from
side stake to slope stake, If ground is not level estimate the difference in elevation between the
side stake and slope stake, lower target by this amount if cut, elevate if fill. Add this amount to
cut or fill and find distance in table.. Set up rod at this point, and line of sight should cut target.
It it: does.not make the slight adjustment necessary.
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