


o

ghsisTE i st SR







—————

;
&
3
5

7%

— RESRERTUIIER ) 5 0 , BRI

¥

Pzso
—7H777




*é‘*vfﬁ-v—ejy~ﬁo/-¢r¥%ﬁﬁ% P S ¥

% e 4 ’
lrresy - AOZ%% %77/4 by
/ /%/Z/Z(ZFZ// (LA Aot s M/ﬂ/ S fﬁ/% /égfau/é‘
geres |
iz, é«é W 2zl ,Q/Z%A&(/ Qﬂ/hyzw "M/" &

Lt~ | Pt
L= 4P o

2‘////// DI 7777 77,

Z\x

%z N
. e ¢ Q D .édo,()\ﬁ-a\\i‘,_

)




L%;ff ?i?z/i/ L2292l i Zj/
oo it G2 2 o
cocrt s Lovee M/oﬂﬁ Cojny

S

7426)
77~ 0 g2 ?[,ﬂo

(5 /ﬂ~26~ ?%00

02 29 ST T oo il - ks

45

' ; - %6/'7%”‘ %///z.fﬂ,
| 77%/ Lb’% zz./pgm/

oo

ALY // ul/ > 25~
7 /‘, 7 :
v 1
< L

wds

7 <
e POO G~~~ — s




;S:g;:yié‘;yf: U/T;Wz‘/'éﬁ/v‘ 1 ZHO'/( ;3@ .
o — //// ) ‘ /2)7 )
=L e e Zine 7;/
e

%ﬂz’c ’ /755/4'({// 2 P —ss 4/z<>
Tz %//jé/,@@/ (AR Ay
«%%7//%//@«%%/ //4@16\ &

F=
<9}ft>;;%zz?%y éfZ?%gm

//éi;égQKM@ZQZ%kJQ%;Q

PECEERERT

)

B B 0 A, =0~ - |

[ | N
z\\.\s\&\\t‘x\g\x M

| Z//// 2

\—»\S

=




CovrdSe

S o /ffj/
/ 7' A %/awZ{M ﬁ/ )7 =4

e
S0 é{"
HO. 00 (K/ /kﬁ’/}

oz

F&r /5~




A
SEFTEy oA SR Ao AT

K/&% Z/M/ffé’

g e
e ¢/’7/ / 2//4/

%‘/;E:’ | =
/4 /fj(/ Z'/g {Of‘j{ /l/ér/ 7/»

(7=« 7 SO 5D -
vro6~ gz =\ T -
It

. of 2 L0 A5

(#¢-72

(#7¢ 7 =2/ 2. 5D

————— Y300

ARt t 1‘372?41

kJ/éy
7, A -
(7 %/@/ﬂéif A i///j//’// ;f/{f’/ 2

K. I, Z?W

#E / f?&Q




Strrrep ot Yot Ao FFS

=
C@ﬂf /fﬁf/

e ﬁé /{?D/// /i?//’é) fy. z//’;z“m,(
&/ /.a%/ /W ////, %(/ K”//@ Aoivrg T

. -m —~— 200,00

ND
S
%=
|
i

N

oz |
N

E//@/ 25 Jpos

'7’,""{/ / { //:7
,M/Zfé“%(pg/ s

7. “/2’55 2 227D a’?&(&& /ﬁ// Y Z/if

ol

J

e
2
1

TN

“o. |8a.5e

!
A\
\
M
¢
{
{
g

__,‘
{
|
1

{~ — m— 2R /g: T




§:¢¢L4;M,£Ty;o/ A2 Ao oS ZES

Cj’// >
Tt = 5" S EG
"> £
-
/ L . -~ 200. |G- > o COPPER THCI.

CEMENT vy gy

-~

|
|

{

{
ho 1
0,
N
N
f

A e

scopp G‘Q Y mexs

s /
Ceesnat B e a0




Q-%fh%ey =/ Loehdo Ao —FFF
s ot/ | &

HFAIA TI. SE ) 5
yAZRe

Y T7C SRS P




tS%&L/«\//ef 0/4”/91/ eblo 40%7 JJ?

e
//7 25 57
L Coo' 0 oG AP %{/
alee Py O TFeca - 7 F

5709 }/ D= 5 su

/’ﬁ///(, o //:/,

/,004

7 o (8

A T

7 3 Z
jpél/r;f//fj"" >

G S F

‘«fy'z_\

Ls? bl -

. i :
/ . {
2 |
| rF. | Fsd0 82 ~—
4/ yeary
s - | ' v o GRROE.DTHKE

E] o COPPER
PLe THeK,




c?wﬁ#ey I a// Lopca gl blos L T var

/T & . .
L2 %’r/ 7///‘{ 74/

ey GTi55)

oz |

= L /
27 é¢.

: Cesfe e a Az A2
CHl2 £\ 72 2207 | =)/ XK\ 2 N sae
4 . W ) 2,

> / <

B A . / 1 ¥ F2.33 pprats 22007 2277 21 77 1y
P8 6% ;A= : ‘ ;
/- S \

s |
Zz4C Crr10027r00y (297

F o . - £ p
o L e 2P f 4




.@//h/cu@ & 0/4 Al e bl G




. 7§/ LA | TR 5
%&//{/‘WW &zv/ (L2922t 27—

¢%/W{/g7% e

— Z

PN

Cotoreetl) o Slonsr Wt v

L —PcO.0C

<_»_ et




| ‘S‘U/“V‘f/ 6/ Poetldo Ao~ J’/A“ L M\/%W/X /f?éf
St et &EE (77t

§
| b
{ . Q |
4
| o

a7 A2

g '5[/// SOST oo

1
5D & oz |/ s 4!L (Jf%

Loetor & 2 RS | 1732

TEIH, 720V @) Fouiit— 173,
S, 7

|22l

%megﬁ7 Az osias |
/MW TBLA) 150 2T

@//é% 4%7/7(7 Ccls

/2F5EIT| f7L8TP
2, 2057 S45T | g0

A2, 70 Sz 80 | /2 J0
L N A 2, /0

/70 7o 770 20 7 20.56
VAR Y} & o oo
/0 2o A5z e Firp
Gl ZSo Zro

32, o, | JLZ 5o
Az.so | fZes

/ 24/} /%f/‘?a /"Zé /&;/gy&




=2 d=Z

e a2 /2 £l 5z
LS‘WVK-J 0/ S Y i

k- ol %Z( r0—rr—r2 J2IA A




'\‘7,7,/&,,7/“/ 2 et P S

v 8P

/ - o= ,,f,f, s :C/ V4
=7 e A At &7 R
_ ez ley _\5/'/// 6(//;,/527/ Azt // N 2 /

L | iflertand W//gw(
‘7‘&{//ié?«/;—'r?*iffz-z/f: R fjﬁt/g Cete > 7%
/m ) e ety Hopn— ,
= E f/{%ﬁ/éf Jf%é%/ﬂ ,0//72///4//40
7




Su%yej 0/[ Pvep/o LoP~ /2

}%6‘4/?%/
|77 L, o P T

| 'Qo?,}}%z;'—;a@a%

W //Z/n—zW'W

P 4 r
/v ﬂ P 4 N »
: 72t %/ g

: /5‘: ‘0o T

S

S

%9
/L

=

N

/
/// N

N
§
N
N
S
N
Ny
N

LTI

SN

NN

%

NAENSSSNY

7z

N/
T %
7
//////////////////

SN

’
200 22




. /{?7 E2 27 |

e

el
'//,/{7//{(7/ T

7

{{[,/

Q
N
A\Y
W
N
i
R\




O v re i -
j 0/ [T T mvfk—azy/

: 9 IS s

; Syl NS

0+ O 62 | fre o
s C ] s 76 /6] F2

LAl @ /C.56. [C6.LE

TN W E s 28 ﬁ”%i

/7.5 IE 2z

Vo2 Ay A~al
‘/g%%ﬂ . Q//QI/JC /QZ;z 2 il




BREZL

|

:
:

BRLES p BIPE L/




| &
%75/4) a//m\@%%@ .
| 0
| &
A

J

H
ARTEY
il

N {

§
3

R . U [ £ 174 15 mim i P L —_—

R g |
:\\\\\/ﬁa./a\\\i} S)O\v E
aé\
e 2O 2 O~ —
= ooy
A

7




D S Y N

& ao (8009, «
aasSSSSr

Ne

N

L &)

N

7
e PGS

///////////////////
LIS L1 2L 1121

72

NSNS

G = = O D ey

>
" R
| X
|

Z2 4

¢ 7
A4

/
y
o 4
A LA

SS—r 2 73,4/4 i

b llevcn ]
et ot oa il sy

s




/27 | goz7
yo-27 c?/z/"

O.2¢4 | FL32

2. /9 cyu"f'

//,/%&\3;73.7%/
y&z

VAR
SLoz7 712
422 o
F6¢C

“ s s

§
]
R\
%
;3;
{

s : & \%ﬂ%’w gz /;ZZW




T 7. .00 Vs iz77 077 M 3,0 ©

; (% | % /:’ / v‘”ﬁﬂ/
_wﬁ 76/ %/6?5‘,/1/

225 / ;/‘5‘/,26
4

|
%

¢

o

i 1H 3.
1




Y 2

IR 2 3@%’4@0 el

(f,lﬁ’-f 702 o &
s NV F YV

dﬂff S00.00

g, a/o f/’,wa

IO 2. & O Forriitr Fooeo

o o s
£
77 ‘5,—15/f ;3

s Sttt for/ B7F Miottsiog
| 77/@92/7«@&&/M '

éa/%é«/ %W %M

| L
|
2G5 ozae 3

S
N

TIPS 72 7 4&/ ¢z.60 N

/a/ oo t
!

LLLLLLLL /’/,/é//

{
\\\\\\\\\\\\\\\\\\\\Q /00,80 v

G asZé ‘p\\\\\\\\\\.\Q\\\\ <

o .
%




s

£ 74

Ao

/e B0

22

o




(//;? NS _—/f T

® V /
o Lemmr200/—-=—==-> - opt A




. RS A 8 S
,A{((I (ll\“\*\\m

Ve
SN\

7
2z

e
00
/////////////////
Al

AN

10—

|
M
|
|
|




@?/ﬂfﬁy |
@4“*@2 e
p@/«ézf TR 25 2. Fftre

‘Z/W%V/%%W

Bt |EC (isirr)

Ly /’Z Joo

2,4/ K

S 25 L2

N, LN
PALEC;

7330 /eFRST  Jig S 7
/‘3'0 este Segaa

T B/ /, 2d

44,%74/@// ity




%%%—%Mwé_lﬁcf

//297 2, oz y

%ﬂz{f&(/ﬁf PR -2 Y -y
W /fz/ Y/ 4 S ety e/ ;6&:74&1’ ! ; )// i

L fapy Coke it llary

142 0.0 G0 IEE 7o

70,50
‘Lo 0e

/8gs0
/6000 /5700

/586018700 | 158 S0
L /S5 2,00 15550175400

N
N
DA

Qo+ ¢

DN

[~/56.60 /54,5 250
/5400 15250 /57 Co

%
N

’5F5 0 [EYT | S5 2y

Ey 4" 7L, 55 8 -

%3 —tCe Sy
Ao

Q

v 2 AN g A DAL LI WY e v

| /S0

llo 4o /EF. ga SS5ETE 8
fo2 e Yor 70 0 /48 oo

(

I5F o 16500 | Arpup )
& P £ é 1/ e

200

/Lo.00
'l BT i L
[ |C¢ - b.lo |
|/¢o.0u 16940\ | o 0
ISP o0

[ 2%

1

= 2 . 0n |
Janst & |£2.66
: A 15880 |_—
T i 1EASD
| i
“\

Nl Adzes ‘
|

AT 42,3

1 /¢o.re r$g30 |
i tst b

o

| rswuy L ;
I R oo i e i) TR M actits AT po ot
A54.co R el 2 %{{7/;(/ :

v £ V%

LT 70 tad L7




A oo A

‘ . e O/T /S e plo







Ly B i

| Q.5 F IRk 5y HTreas

W
LY 4




011,. y/) V) A % . |
\= VfVC(/ 0/\ 74 V@ﬁ/a A, O~ 22-7#

%ﬁ Ve

e 75 %;Zg%m f/[%?/w/
2L ) WA

A ZP

& e W N R

L e O e == g

oo, Taeke  wre | Lot




‘; ‘.46‘0}#/@‘% ojﬂ Lihefolo |\ Ko 22/

Tl

| P it

|

\ 14% /_’:‘/ PP oL

@%7«/ Aottee s2v0 Soiil
| Zﬁ G/ g2k,

J/%M




TR

J NN /////////.a.

/’//’//////

NA
W
SNy
NA
N

7 S\ V/////,//

D o N

W//////////////
N

Wgse

 Sreis

//////Vﬁ/

el v vis

5 2ots Brvreae
9

i loses) ity B

LJ:

%ffzéw
s 2 M(f—&

¢ g2 sy
CFriatemitd) | Zototidyee -

o 07{7@ T

@///

(&

A
4W§

<7




2 Jat 2 yol 7 Z £z
L Vk-y y 7/ T RT70 A oM

| kf%—p%’ Aititen s
Z///(Q%%/ VAN %yf//ﬁ?
=5 eve %74&&/ %{//Qg¢zjé(/ ﬁ@cw ALe o / Fé /




@7/4 rey aJ«” Aot A—Fro A 2a
A 24 Set Ly |
@{g% 7

GFC v ) P

Ltz e, /éﬂ/
rm ”/&WW

6274%1/ Q/ o /@m/y
meﬁbﬁﬁ/%&zy/mﬁy






”
CoF 57 1570

ety Coost W et
‘,&%K‘Z/L, %W%ﬂij /é %@2 y\?f/ﬂ’ﬁﬁf%/ZL
}%// Jep é%/ &mf//

& S=0 7/,\5‘7 Gl.co

‘ -8—_1,/,1'\ ey s
il J
‘

s MY 2  GC AT

Ve o=l o 3. g éé,d/

L/f'?D/g'/% 6;,/3 S w e/ Ae) 7%
Yrpcs
/77?,7%@%




4

7%%%/75%?5

) ptiorontecspon ofs hrailh







TR 7 vo TP aticat—

T & Mt |
< | VL A 7

oA &

2 A
¢ UL A
RN,
G
o | b

Yacr




%:7/»77;@ 5P

7+ /gﬁj — o JiZ (T4 ogmﬂ/ Crcizecle

| 2t Bl Lo

(/fz\/%g %//;4/»
Lefpfoo Wi teiog Gy




sf 3

ANZS Prr sl







Serpep-oF—Poeple Lot 2y

9@&6// Lazd







‘S‘EE" 2 £) . . ir
= .VC‘]" (:/" 77 O AT

ol :‘5\—7? 7
‘7. &12;5255/
Crer oz 9(4/«/%

ﬂ,Ziaétzg/

\ﬁ/ rz%fn/f/

%74 2.0 &

TTIN 22515 ay;£w¢@ Yy




7\
\/
7




‘ @é/h#é’l}/;(cff A2 s @l o Zog

P

AW Iy
/ng/ / %WM/ Ty

)| A 72:'% &2 a0

6= VYBg o)
(

¥ 4

il 5= T
T e,




| %/(/ ; &%ff’/ée/ -
4

9 L s 7
ﬁ/ ﬂ//%ZZ// 2 @’%J — '“ = ////////// ////// '
Mg&/ | ( ! 4
ZMK\//M e . , ; ;
P / : ; /;
: Brez1so s

W 77{7 / /4 Ve
/
’ - 7 | AL ,/“\

s Z




A A (TLIT | o i /;«

Borsirrsmseis

f’é@% V(//CW // 2t &/0 : //

oy

\ /




| ey 4
STy 0/‘ A7 /{a% i S

Gt iR

ﬁﬂ&‘: = K//Z Tzt L ﬁ%ﬂ; e »2//41* 20 z¢ — é !

| -C %0%

g

Z
> /7/// //////Ké




@%% )
GV TR e /Q .

; c’fd/ﬁ/w//w//ﬁ(/%/m{?%%w/
e

o227 25
/

Lgaﬁé/i{m%&ﬂ;@, (f}%i»«g;/




.‘ ésl”‘iﬂ , Q_ ) L g‘
p@/%/ﬂnmw/ |

ﬂ/y/@?/ /e SALT

)

9%

%f 7 24‘{/

\ 4
- &L




Wwﬂygﬁ For Aot so

IR i
(£ .

LLL L

56\ 8.
474

s 57 >
777?;\5“0 7767615 77,; ?;7

,3,0/' @04 ‘9//

Q ”'ffz/(%‘““ '/f/(h’ .




S—é‘ht/f?}/ojﬁ S e oo~




. S g -
N ﬁ/%/c%/ %%%/ﬂag/%w e
R e 7 Sper

\
K

|
|

|
{
|
|
|
|
[
|
[
|
|
|
|
|
1
|
\
1
|
|
|
|

.




f,,\;%;&}:tff:(‘yﬁ;:a‘yﬁ;ﬁ.ﬁﬁéﬁa; 2L O

X/%/ﬂ //~/7//(7,27
’W/»%»WW oG

% ages

\,\ 7

o e 7
e/

Loestict forf E P s




ﬁ#%.y@—%ﬁ%*fk‘*ffa

C%/T/” /57@
ﬁ<//\7/)g/%(jgm¢//“

%g% = “g

Il
\‘
i \

W/@%WM@Z

 efihe, DotiearFioins,

//

/Zm//% %fﬁ%/ A ¢a)%/z 1ty g//m;///f & %
1 IV e//mw/ 4;%@/%;75/

| :<" LA Z(%%?

| Wﬁﬁfm// Dot s St 74

/%“




i A

e s
Al e Fr P o O

Q)’g e7d c/// ek

1 %{;&/ZSL AT Itk e

/4// 2k @'% 450




: | We—é%ﬁ—_zu%ﬁ_i e

‘ C = ’
3‘ ‘ , V4 8 (/Z/zw»/&/,

1 ((Zaﬂé(/% %7% [ égﬂf/(%@é 57
8 ot

Z O |52
b 0 >@W -2 902 /2 . 22




=
/ 7/3/ £, ,Z;’szzzﬁ/

(/75?4/4’//7/% 2L




. RN
AN
SRt

A

244

7 A,&, s

v

-
[y 4 ar A =4

\y

M/

N

Ded

| g
g 2

WZ

<)
790
g
zZZ,

; //7
/
e

/7
VA

e




v¢,~ny a TG T AT AT

4

{{M wfm
%%%7 /34%707 S =t

ﬂ%;%'e atbre~

,__(
o

.

A
N
< o

\




5D X g

TLTTTZL T 4

N
"

R ’ NS

YA V/,/////////////,

— NI
R EAY

%

%Mc,/ s —




% W AR S s sl %”
%ZZVM/%/ _
%'7/ G a7 4

| //
bl




‘ oy cy 7{7 T Fr—Aerf— 2,/ %
, %ﬁ%&/é/ /7//%%4// Cal BT

‘ ‘/%paoé/ M{/TZ? ph ol Tt
| KO EL 722K o) 2

e I

\b\B

#

@/
&
43
A0
&
&L

728
174
,¢
4
/-
v
7
v
v
2
fbi/

/4




7, i
Y7 / )
7 g L7
.éf/r/// ot Sdiv)

Gt Bt I T
P2 Foctiae | czorae’

6/?% 77/ QM/ oA cood
//







\’S‘W‘;’fjf U(/f V2 pe baZo A oA ,ﬁ‘/{

A %%7@’
9/4?25/ Bz AN AT

g‘.

Q

g

. = '
s /)‘ V) 4
4@%@%Awm%g;,
sS4 /s 2L
| SN4

N

mS R

SERNNNNNNNNY

N SN

& >\\\\X\\\\\\\

A
K&

///// Vet




Y

52 Q/ e Loon

| JW;,: @//¢w7§% Q@,/
// f/’/?/ /9%7{/@«-/% % 1 bi}////







s} oy
T A oA

= mﬁv




Q/W/%%/ caral

> a%%f i

7% o

z
2
2
7
7
‘/// |

A

-










Published by KEUFPEL G ESSER/ DT PUGH 4hd 48Win Stroets; New York.
Designed by GEO. T. KE;[TF{, M. Am. Soc, C. E,

Tasre I.—Minutes in Decimals of a Degree.

1

.1833
Tasra II.—Inches in Decimals of a Foot.

ass |
.7000
.T167
7333
7500 '
7667
7833
-8000
8167
-85 |

| 3500
3667
3833
-4000
" 4167
4333
4500
4607
4833
15000

5167
5333
5500

. 2000
L5667 i
\

2167 :
2333
. 2500
. 2667
2833
.3000
. 3167
3333

.5833
-6000
.6167
.6333
6500
6667

O DBID TR BRI
DD et i o o ol e ot
S OBWIADTR WIS
Lo 10 R0 R0 R0 R0 R0 PORD RO
&0 I G T RO
00 09 00 00 0O S0 L0 L0 80
© B WI DT WD =
U i e e S e s e
QUOWEDNCI= W = |
S rGiGiGTGT G e o
SO Wy DT H L0 =

it

% s | x| s | ok 3 %
.0104 _0156 .0208 0260 ‘ .0313 0417 0521

3 4 5 | g 7 @ ey 10 11
2500 | .8383 | 4167 | .5000 | .5833 | .6667 | .7500 | .8333 | .9167

-']‘.'ABLE_\III. —Radii, Ordinates and Deflections.

Mid. | Tan. | chd: | D& ¥ Mid. Tan.

. for Deg. |Radius 3
Ord. Dei_. Def, 1 Foot 2 i Ord. Def.

036 | .145{ 291
073 | 201 582
109 | .436 | .873
145.| 582 164" |
182 | .T27 454
218 | 8713 745
255 | 1.018 036
1,291 164 397 .
.327 | 1 809 618
364 | 1.454 909
.400 | 1.600 200
436 | 1.745 490
473 | 1 891 781
.509 036 072
<545 | 2.181 363
.582 | 2.82T 654
618 | 2.472 945
655 | 2 613 235
1691 | 2.768, 526
727 | 2.908 817
764 054 108
2800 | 3.199 398
836 | 3.845° 689
.873 | 8.490 980
.909° | 3.635 271
945 718 561
982 | 3.996% 7.852
018 071 143
055 | 4.217 433
001 | 4.362 794
197 | 4507 014
164 | 4653
200 | 4.798
237 | 4 943
273 | 5.088
300 | 5.234
346 | 5.879
382 | 5.524
418 | 5.660
455 | 5.814

& 819.
"] 781
T64.
TAT
716,
638,
674
G661
637.
614,
G03.
593.
573.
516,
521.
499.
| 478.

439,
441
425.
410.

528
600
637
673
T46
819
855
892
965
037
074
110
183
. 292
402
511
620
T30
839
949
058
168
277
387
486
606
716
935

OOEEEP--TI-I-TBSBRS D

]
(=
g
S
S
o
=
=]
<
w
&
=
o
|
23
T
L
h
D
5]
)
o i
S
o
B
-
g
2
=1
4]
o
e
=
o
=)
=
<
. g
(=]
P
o
=}
=}
=
&
o
17}
&
fee]
3
=]
&
|
1<}
B
=
D
‘"
4]
=3
>
2
=
€D
D
~
-
@
D
>
@
<
v
=
=
i,
« @
i)
B

333.
370.
359.
348.
338.

¥
ng

302.
287. 374
p 594
262 814
250.
240.
231 .
222.
214
206
199.

Entered according to Act, of Co:
O bt ek e et i e i L L H H O 0 00 0000 00000000000

0000000 ~T ~T-T > O3 O C3 O Gt ST = B~ B B B~ 1 05 00 0 69 00 9 TO hD BD BO BS NO'RO B N0 1O RO 1D IO

1O ~1 2110 00 © U1 00 © H D €O S5 00 ON 09 00 I 1D €O H T 00,00 4 =1 i ~T H 00 G 00 =T =3 1D O0'D 1 00 ©
QOﬁmuumOP»#%WWWﬂ@wwwwwwwww&ww&&HHHPHHEHH

[ERS -
DD G A O ST T 00 00 O8I O3 Ot i 3 O D 60 1 O 1 e 00 O ~1 G €0 H €O 00 60 bo & O i

OV O O ST O U B e e e B 00 0 €0 00 00 G 69 1O KO N0 RO 1O B0 DD I it
e et = B o =
HHEEOOO®®® W60 -1-1-12 0 OO Ot ST I > H= 00 00 00 K DO D MO =

e I e yurpa

R NN
SO WaE O




TisrLe V.—Middle Ordinates for Rails.

LENGTH OF RAILS. Deg. LENGTH OF RAILS.

30| 28| 26| 24| 22| 20 32| 30| 28| 26| 24

* 1.009 366 |. { 5 .200 |.
.034 1.030 [.025 |.021 |.017 .378 |. p D L2138 |.
.051" [.044 |.038 |.082 |.026 400 |. g 3 1226 |.
.068 |.059 |.050 |.042 |.035 .423 |. . 3 .238 |.
.086 |.074 [.063 |.053 |.044 R0 |.445 |. 2 o .250 |.
.103 |.088 |.075 |.063 |.062 466 |. t A .262 |.
.120 1.103 |.088 |.074 |.061 2 |.437 |.430 |. .825 1.275 |.
.137 |.118 |.100 |.084 |.070 .509 |.450 |. 3 .287 |.
.133 |.113 |.095 |.078 531 |. .408 |. .299 |.
L1710 |.147 |.126 |.105 |.087 652 |. \ 3 FSLILL
.188 |.162 {.138 |.116 |.096 B73 |. 44 g .823 |.
.205 |.177 |.151 |.127 |.105 594 . 2 : .336 |.
222 |.192 |.163 |.138 {.118 || . 1.618 |. LATS . .848 |.
.239 1.207 |.175 |.148 |.122 .638 |.
7159 |.131 .660 |.

o
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CURVE FORMULZ.
T=R tan. } I b
T=—50 tan. } I R=T cot. } I Chord def.:ch;){rd“‘
Sin. D R=_50

Sin. D=50 : Sin. D No. chords= } I

R : E=R ex. gec. 3 I D

8in. D=>50 tan. 3 T =T tan. } I Tan. def.=} chord def
T

The square of any distance, divided by twice the radius, w111 equal the
distance from tangent to curve, very nearly. »

Table IV. contains Tangents and Externals to a 1° curve. Tan. and Ext.
to any other radius may be found, nearly .enough, by dividing the Tan. or
Ext. opposite the given central angle by the given degree of curve.

To find Deg. of Curve, having the Central Angle and Tangent : Divide Tan.
opposite the given Central Angle by the given Tangent.

To find Deg. of Curve, having the Central Angle and External : Divide Ext.
opposite the given' Central Angle by the given External.

To find Nat. Tan. and Nat. Ex. Sec. for any angle by Table IV.: Tan. or
Ext. of twice the given angle divided by the radius of a 1° curve will be the
Nat. Tan. or Nat. Ex. Sec.

To find angle for a given distance and deflection.

Rule 1. Multiply the given distance by .01745 (def. for 1°for 1 ft.), and
divide given deflection by the product.

Rule 2. Multiply given deflection by 57.3, and divide the product by the
given distance. d

To find deflection for a given angle and distance: Multiply the angle by:
.01745, and the product by the distance.

RieEr ANGLE TrIaNGLES.—Square the altitude, divide by twice the base.
Add quotient to base for hypothenuse.

Given Base 100, Alt. 10. 102—=-200=.5. 100+ 5=100.5 hyp

Given Hyp. 100, Alt. 25. 252--200=3.125. 100—3. 125—96 875—Base

Error in first example, .002; in last, .045.

To find Tons of Rail in one mile of track : multiply weight per yard by 11

and divide by 7,



