


' KEUFFEL & ESSER CO.

DRAWING MATERIALS

- SURVEYING INSTRUMENTS. ;
NEW YORXK.

CHICAGO. ST.LOUIS. SAN FRANCISCO. MONTREAL.

TABLES FOR EXCAVATIONS AND EMBANKMENTS.

DISTANCES FROM CENTER OF ROADWAY FOR CROSS-SECTIONING.
RoApway 18 FEET WIDE. SIDE SLoPES 1 To 1.
: ForR SINGLE TRACK EXCAVATION.

““Copyright, 1895, by Keuffel & Esser Co.”

b

9.6
10.6
1156
12,6
135
145
16.5
16.6
175
18.5
19.5
20.5
215
225

OO WN O
OO THR W =O

e
-

b
25.5
26.5

29.
30.6
315
32.6

33.6

345
3b.5

36.5

37.5

38.5

39.5

40,5
- 415

42,6

. 435

44.5

455

Calculated by Julien A. Hall, M. Am. Soc. C. E.
For Keith’s Railroad Curve Tabels see end of ‘book.







2.6 p P )

5oy

‘W .5’707 TZ/ o

/

e

1

A e e e b

o

2.

S HFIT A Pl

CA-

V\3fpo

B743 3799 3fs

7 642 >

Cres fm

v
7 ;3~M 247

T ox o

34

S 549

J%]J

éa7f

5‘(:“'??‘1

TS e e &
\




S v 100

0.9/

<2,

R et
i 78

ot

T3

i M//

3,900

PO e WY 4 res

>

E ;P ——
Vspan rp || drey

C‘Kb(: 1 sIN7

By~
Wiy Lol G lhtn

R | g1t |

HAsled ,(Z/?

13
sdbsl gr
WL E
i
\s2pa

oA

Sk
"
4 )14/

WS BT | 5 2

o | >

=07
2oy
% LA P3 _pallah
SE i /,)132 AP L
L/

$08 244 é./‘(7
SN
s




|

iz 22 ] ld 8
o2

333/

rieaihe (o laas

BV A

eg L1a ARV CHIR I

L‘""’ Silg 1 6‘//6‘( Pl

|
|
(/,ikyv

:
i
i
!
|

504

v 72.85

T

/
i

s g 00

;o o fJ7’¢ W\jﬂ?{y |

9.4/,

LI I o) pv




I I ")

D sl wure A




C AR
5733 1

&;’fs/

|
|
|
|
{
|
|
I
|

|
N
17 ) i N 2N

I

Rer 2 5?,7{7 3 J‘Z,a

G SN 57 X

£82
oo

5
|

Ne, vﬂ/.:v
Sidlalh
I

Al Oa e

C M Ply CosT Pla




)i e e

N BN N capl
|
|

|
1
4

‘ F 3 deo b e e
.‘ [l a8 { 2% ﬁ{r 748 Ty 1"
| o i 3 : 3% SR L R AR &
“ BRI i Fory | 7333 72728 290H e _Tdaq P
| 7 o R
IR0 L I e s A

‘ B0

TV Y

bLovow 27

S LW b w2eF 2
I & e LGP j
L AN A o L L )
i 1 27 F2IT
VI T b0 civ #0155 Rllize <
S PR P
H e
Lyo3 | o B
5 v <t
|
i
[
| vl 5 = 3
+ vy e A
odle Lznbg | 549k slvel 175y
7049 | 7/Aco 24> 7 2128 743z 3 e

2 | ¢
oLy Laokg Gt 4737 Git9D 6109 e vid

ll !

O VI SR 477 % S e P

€7, :q‘

e e




Al e i el

el

{
i

z }7
i

19 77
! /A_J///\“,
e

f&

ISR B
Yy e

,l/mf SINIA

W s0.2L s0p%0.

v 17| 7.8

wy s g ?5;

7233 70 ]f
)

-/

o’ LC o

4P 1 ¥ad 43¢

ko | 1ieo0 1458

c
A
7 o0 | 2thrp 748 74|
4 i

Y
gy

oy

24 YRS 1428 1433

.;3:. 10,84 1|
we 22 o







TP Wil b

Voo G2

.6 @

AGFE

4.0F

29

«./67

AR

u. 2

Eas

'

A WA fof AT
S5 267
o W3

{

- 1 AR
)
















o, /74‘

Lhor N VDo v

AL/

7

27

I WS




-7/

4\ 78

)

N|

_‘v“x':\

Yyr

i

w7k

2

Yy

=

"l
w1

s

oY

I

¥

%

A

A e s
74

o
&=

/o
Vsl 78
wor 22

2
wé3 > ,:7
/83

77
s -l»
¥Ze.'2.3

w‘l
e B
G| g
Lbg | ¥T
Ha)- v Y
|
7N 1k
S
s
s
oA

Ao Dyar







Aolpoor |
/




§ N

52

Lo

ek

Ty

pth (Y5057

/7‘/6 £Lane Dey

+ Dob

Eas




=T

x
O

-y

Sl

@0.6







1652
f \b\ﬁ
\’ﬁ’o

..l‘lr rl.l ¢ —
& Ssccd >
LG
i .

1650
3\ 6
Nl
N ¥’
0

AT ‘F

==
- =




m m
| (1))
| |
| | |
eI % AR
O N N 3 \
TS T
HIR SRR < % P (9 e M
A - Q. o, o
- ®,
TR % ® % S
/ o 7 T b \.\ x
7.4 ya
—_—— { !
L5 , |
Q! | ~ | f
0| 7 5 \m
o | | e
L3 e | G
| | | | }
i i | = t i i
| # | b | i !
{ | | { {
H | -
| | M e
1 Q. _ ST BN
S m,M klnv

|

i




I



S 7 TR 76/

o e Lt
P A, Lol day

Th2al b heb 7767 hlae lquial 77 pse, ||| (79%e
{ \

tog o7
[ (20
ur i ik

A
7““7er 7667

778

7673

76150

it 7606
2%,

ez

5y

¢ %
3 5] 04
$rs B 2208
oy

o gi2e | 7491 7;,“/7"
ile 20| 74EF
A vl e |

Sy

Ve

7 (¥4

i i

Lokt Gobd , LA L tip) | Lage teiks
e 9
.A,,‘;“_r

Ko V.

e e e e e




! it I kel AL AL
! J | _?V{q aﬁ/{z R
oo | 9400 » 17‘;,33‘7343 obob_gdlsgfre g2 93671

L3g pi
| Lo b odrs |
2271

| e

' (WA
G317 EYid 7%67

(o) 27
gabe| O i

g3 4| ‘ ' 75175

7300 Py 93,579

el 3 : : 7306

A | w2y,
881 | ! - A
24 /r"y 0 | e 29

R I 552 Yo B . 2.gakeol
12 M 9LTs | 72l | LA

i i a
[
9103 |glus |- 9r0b  Fapt gre | 949) ol

L2&  G¥ite "

M e ’7/,’9

9178 PR Ol A 2 g

[@r o 20
g Bl

7y

§

Lo /| P

b
L. b7 | Tk s 7438 7e94
7b:33 4065 | 7.6 2.5 -4 7640 70t
/ |




il _Cég’q/ = A

B 7
e L
T fP
F27
VA
7 '

|
1
|
Vi !»7,83

iq,;/ .
7
__._i_;i;?' 7 VAR

189,75

| J0966
L | 7
i
[\ |
g s ofief! &
pe’
b
ofige 110
7.8
10].

T og

| CEDA R /oo oo, 957!

10,20 0. 73 p/,E

78/

35

.87

32| goe Ls K3
S &bs | %
bl A |

e
4367 Gl 7

M PAELER /A, P

|

/9_57 1048 ,0,17

| Jo.0
LT
st

7. 93

2
5>

£ 7o
135

10?47’

s

|

(72 Xt SN R O (O 77 & L]

TQT,Z

Fet s ESe

bl
(34| G 7;(7/4
Z’y\f 74 7/ Lo 7844 73”

yrara

ovr
%)
8-




& S Pl bt = o Koo Sl ¥
i /|

Wlee

94" f;fl
’/7‘33 “1&;,7‘9" 20.38

1 | }

|

<

TR

e

s

3

U985 1pac
|




3100 J Sl dZ L 1y,
S A7
Fere

! 7 )

| Zod

L | 37‘.(57/ 3fatr 138
Z$x- 3745 2b06 3%

3707

Y, 4
/78

gesTs 1 3b3o

i

'.J_JJ j

33

19

T

3457  |3¢6¢

j.
|

Wv C \(fc/
P3| 3407 |37¢9 |
20 Jifoe | 37.65 sl 13804 1% 200

s
3 (L Y
T

37,/\f

3 2

Fear seus

i
%,
’/',7/‘
S s
Py
¥agt

. 7 P71 36 PR VAN e Y N 1 R
o G = 2 o S M B R P

33

'L!.LE‘ T

|2 4o
|

7—?0,

AN N e

22l rrad




/D/,i/‘/ VA e

sl

Al sy
Riso7 4

s
. goketiod 'Y,
S s

Y AT

‘J)‘/;\
U?{ T2

IRV

L3k
03,577

gy

AN e
& /0'5'
= 1 ; 447 “fa’m I
oe: > | 1 B4
up e S P
Rchiods serl sgorl) | oo
e ey I (JZ/, J’*ft"[ gl

e

_J]‘;?‘

vt X
33 | 3607
2 | 34206




:yﬁ Lisdph 1. T

oo et

el (e | {
{

¢ o p7E

EelaRE
B
E" ‘
10
‘{0
ﬁ
3

[ o A
oc - /€300 ,;/;.73 vl rbinel b bt gl _
= MR A £ - X ? i
‘ e 1 ' AT | :
) Bl ok " S IN
e | 2
gl 4 AW : o N B
2 2%f | i) }7_7 2
i &
| gl
! | pr.q8
jodtys
VYR R T s ik S AT 74 | s> | g o
1=
kX e
| | Yo g0
i | ‘ e
| ‘ } |
PR
| J 1R
i e - -~ s 5 3 7935 ale! q.‘?J‘, | g Y i
e e e i b
N i R q.jd.(/" | i
o o 5 | 33 7 9. 7997 |70% 97 | 2008/ 2861 FouTPAS it shis Jor]
i ﬁﬁ‘” 1 7eke i qﬁjz- ;?[77,/ 72137755 7 190 7,,:/:& 2947 7 1 78080
! b | Wi A Ly
g TR 3 3 -t : ) PR ; O R A e R ey
| {17 i i
: 00 i e | st el 4 e 7
| 7 ‘ {
R /
|

t ‘ / ‘
———t = < 4 A i v/d’“ 7 #ooo
i T 7
o \ { 1 | }N
( N IR I : | .‘__ t\» ¢ AL | 1D
. " A\ A |
Uy
1 | i V| |
& e i i | asel :
: - . G e
‘ i
b I : f )
vy ‘ | =4 L
| | N ‘ i
| ip AE e O 2 ; = | Ll | 7 8 S A S 4 S0 e 2
! i i 1 N B ‘ I 3
T Wil Jid i § NG b b 0 O !
TR T El ‘
! ¢ ‘
\ |
e | {103 R |
LoRt7 | Lio¥ {iba0) | ; \ |
% ik oo 3 e A e :,y‘-‘ ¥ s Glivr s/ g eieEl ,
e | i fil o1 b {
[ 8% e Pl | Vrgorea i 1
i SR £ s el Rt i
{ s, | | AL |
| [N
S SN H ) 5 Bk g M6 3 et
A S




G W AL A

el a/’y,.s’f'

i =T

|
ol | 7 ) ‘
Vi )]

by

g L i
Bt gt &Py
G ' 4
09 bt g T ! afes :
fr/.”{rw3 i
qhi"’-————;_/‘.\,——-—
il | !
| 7496 f
!/54;,77 gy LT3 7 !
I
; 1 o8 I
Woyrs  gras | ‘7 i
N |
7§ B TS B L G I iy o
AWTHO R 75700 o 1) zi‘,_)a‘ 7 4 gat 7<3° ST i
ol 97k
warsy gy 1
Koasils ok s {
; ‘ﬁ' I ah 7t u .2 gl 1
1 i P lag
dl | goes ga4t| 443 ool 2 xS0 A I W GRS
T T T, e )
g
. i ¥ ¥ : S
I | 19400 ) Gubrd / P (‘{MJ/' 37 ’dv‘i’ at? ‘/77«,.;o 19 gase
bl | o il / 17')_)4%' PN 2
| 4 [
1 9707 4 |g356
‘_ {
|
g
g0.67
i
|
} ‘ l |
‘ | ! ehzs
i { | . Z7‘ 5 %0 uth
| | i f)
f | 2 I
b ; 7
I PATE]
T |
I
i |
| |
1
|
[
|
1 'y
! 4 9 4% ~ (5
bt T %3\0 e hotl i e
|




ST avy ///qrv; P A /77/.7 PO

7|

Lo ).

Ay

]

TS yg

\Y
&

e | 20504

| HAWTHORHN

o

£

,b‘“
I

w%‘rn 14/0 W

VU
gt
4les 455° I;'f i

vd;rff/J,,(/ b

o

wf.l‘T.

! —
PP 77 O T e A R /A R

i

57 qi
7138 9918 7_&3'

(ret /0 2 YT

C =

ks FAL 01

/}y’.‘\fo

174.29




v

\

A

ks SRS v, \:

B T i

Wk

@ |2y daY




o 5 ar,
K S 5%

7o

P )

o/
yz/l' v | ke RUSNAS

e
o 48 ¢+ susletTe

it

7.0

787 )(é'gqo e g0

Vo g syl e qansntd sgtals1S A DY S

W

LhaBo 6B bo (65t £ 5>

f';/b

Fat

77
5’7 07:7

Ty

29,

I sq06 SN 120 s 70 favE 7y T3
3 o Z/r/W Z’«ulﬁ"— o e

Gulkr i} .,17

|

l

‘a*mnﬂ 512 W8 5ot ﬂ«"/}“‘m‘” 7 snl

b\

=
7,)2 G5

FP36
/

A il
ﬁay

f7,7\)

2yp 80 |

o
6®
7

T i el w,’fi};ﬂ s L e

‘;u“-.ﬁo il
~tud. ¥y ‘Hi"’

jhdL0. N

qw].w??o
A2

¥927 1IN




71"2a x"rc/ e/
19| 9 =
17 leg | 260

|

e 2
£ol_z4iy 4

R l};\{ﬂa‘a o7l e 1k

|

Ty 5

Tr0o

T T

o T o1 A B
2% o) 10-_“7"170!4,, 747

|
|
L

Wil ke

y2os

B e A 7
geylperipd




7, )(
us 3
27
427
AV

PG

[ AT

o

TS

|
. ,;“/4/ i

J,
vy
g Vi 2 e
W T (
fyy.l‘{s" g L4 7|
e P da §783
! 57, 73 u]M,o
S T T
77
2787
b
TP P ! 748 |
‘ SEE I 472 T g YATS
7t |
. F6 [
45
Gio ﬂr),?o
P Cyr  Flue RN
1 <8 ¢35 e
57, D% B A R 2] qf
ﬂm] ‘ p(ﬂ KUR lpe7e 1672 Esy ﬂ,; g i
| o §Lieg L-Cor EPE Z 3 3
w047 ',w M& i B i
w' |l |we) e 1 fT e 5 |
| o] L ,,.\L A ‘
e 3 |
oL :
| #&_Is&“ 2 iz | kaas|gy7s L
n Y o

Sz A
)

Ve

Al

_/’/‘,f’a.
y,

i
g
z wtins
/] W el s W
4 09 143 vaq re2l b

A |

1 W
b5t ooy Fradle Tk k(g £ [ I = DS 97

250

Jo3.5 %

,»mf-a/vy{_

7 Fioo

158

o




1.
7 I 1 i‘
8 y;" '.
Ll R AR | 9821 sohiy “o'oo____._______ ol s i
\ i
q.rt I\ it
i R A L - \‘0'50 r
— A O i 7 | i
‘ 1.7 |
L K707 0" - - o
Gop~
i Wige bglz
| P2 ¢
757 ;[2/1‘ k Fi 3
¥ 2dpy ) : |
5 i dar 1. ;- (o2 : nja et
AT Ry i it Tpe [FR020\ 290 708 789 w5 | Eie gt PR
/o P09 2 ) i B i 4
) ¢.r C ‘L N | ) ’
EAR £ | % i
T T K R ' e ol ‘
g i3 il |
| o
l‘ e P : i s g
I 4 i o
i M Lo oo fozr] f ‘v 4 2 \OQ?
'\VJ = = > [ T3 L'-‘;—-VM;_ |
I s o I o]
i ¢ £ J ¢ 4
il i \‘; P‘j/a’ ol | ST Lsz :;r tpez-b) i
R e e a0 o
72 6 T B B A I AR 1 R ol B 2les
x :
| € ; ]
+ Ly0d 7
o f !
{ ; ) .
! PPEES
X {
n r
£ bz7e] |
o
Ly
kN
o -
AL
4 o,
S IR e o W 2 A e
bl %0,/ W/ | A o (177 ge3Y | b
B ;zi 225 r;_;, I asd ey erdk 8§42
b i'vf a4
57
[2ia s <4
oeech ot 1F



¥ ] ! EREm
Dk i |G N :
d ¥ RIS Ll
/ g
7 I Lot {
/i 2 i /1 HiHa )
: L
7 ¢ L
AN S IS N -t iy 14
- 2ty );-:7 ’”'” 1340 | Man| Lo dobo 1107 /f3e| s a7y L
o 13 3 |
[Psal ! ! et 6P
e og ‘ 201V s el N 0 IS 4
5 677} ] Va7
.17 {
| byl
] 2
| ’ :
I Ay |
,,w,,;r‘_‘:q, 1390 1302|132 | o7 [t Pl oo
e e P G to | Utor
7 S ¢ 32 =
e ST
3 2 ST ’ 4
- TRV N ] i
Y91 o) /373
! ~Fe a8 Ay 2 { 02°
4 i L 2 Sl it (e ut a0 T S R NSNS S
R a7 2l i b AT
e ; NG ‘ Pt
3 Tl RN 7 (TS SRR A \”HM 29 Lo lage lsas od ko0
/ 5y = 'V’/ e D i whes 1t Jvdes A} L 37 ‘A 1R 1301' = T
\ ) 3.9 i |
SUE S LS A S A I\
br 3 A AR R N | I |
Sl AT
_77777/7/;;6/%—] IR 7T 7 | 1 v{l
ot CHOGIOTY i ~ N s ’71«&,/444 147
2 ARE] ¢ N 9 [ AN ) T
PGt i LY ] et
S 2 3 < £ ‘3; ! :-) !/
; g | B
LN o . £ il £ }Y (4 o o liogit7a L g 1l \,,55,41},1,47 UG T ST TR
: t 1 ¢ (A | I

|

|
| Py It
= iR | sot bt | vz |t lnabenlpgh vEr e )
| )3 |
S TN
R ’ ‘ / L | i e Lx_“__....p I
j T S ,,ﬂ,,: n n-z] pITUNT] g pE vsoel 34 =
| 2 v
[ | | s | ey
+ad B ; 1 ; 4 vaz) uas! uee “ PRE AV A ST A MRS LY ROV
i { i Mo
i } ‘ i |
T 5 W = J‘, 21052000 % ol nga Ngrl s linae 1307 s 194 y L\ ]
| | i i {3
- - il | “olf e
1l o) i o
| | By} 3
(o Al ) > g b 3
RS 2 —l
e ; il
! N o
1 ! | A
T okt A g i it e 4 & 18 . L | el '/ i o ! \\0-oo
= | et S i o g
ae® bk ] ! N $°
] : i i e R id! o0 it B e
| | | |
. ] ; (
i A
3 ‘ <4
¥ ; i ii‘ Ceday i a1
el ¥ N )




,// E
i - e/
|
i 4 ‘
1 \w s 3'7«7 ol Giu7 344’7 :W ,bq,KD
I 17;7 :97 WJJ”‘ \37,-;6? 29445 ;7 >7 ;7»0\ ¢
(2] i\
vl 8 i ,‘f‘/’l' 19.¢ Kj WJ'\ /h%qo ;1
Jrq" A7 T J‘,, - \? )
we ] it 39,45 | - ‘777
L kg gl : |
‘ J e f
| 4
vy }l
| 3pu7 | 36l 4 ‘ “‘
e | i i
g | ik
!;\YZ 3D 3510 | 350 P st g 287 | o sty 3 |
i . i
vy | fy
370 | 3 Aot : )
i
3120 3791 |
1 Ty 7.40 |
T30 il
N e 3 {272 ;77-,‘ \36'00
\-z'{;u e 70_0 e
3t-pa 3709 ITHe uft 371k 314@ 739 Juw 5l47f\'b45
BT 3707 7 NI P70 (1 s ]
. n/ LS A R Y i
o
i 3
i g L s
| \
| )
| | L
i LY
| \ |
| | X
| N -
| i i
| 103
! I ;
| v 6
| L i
| & il
|
' : SR
| |
a |
o? el g
12 ) | *
| i - LA R ED 1‘07 .30 /4.1 W
f ' 0P
Dlate St ;



L*;'fp‘:,_m awy b
i e
15, [
a {
+ LA N L
| | AN e
L¥qL | 1',’);1/»"‘“ (78] S [
‘ (3#5 PPV E R LC) e
o | | At i B o |
Y At c ! 253 !
L Lav ,1';‘ o G ke i
5 P da |
t ! 40
S gt e ERRRIECL A IR RS el
| | R R “:7 bis7oRG | B =
\fet [ ; [ 4
i ‘L\ ‘ i/ ,//)?_o_:pa | Jt
‘ P BT o o A b - 73 o y i
| | [ BT
; 2 USR8y | ol i ; | ’
185 4
| to:h 29l a3 c«»w‘.’u,l-:ﬂL L”"’L’onﬁ LgR g 3z 3 763/’ i
{ | 1 | J
bk il 18 i ot b LA Fid 4
y Ly
o 4 ALANIN )‘/; s plr S IARLEVIEY ol c/,a7 208> G = 37 Sd {
1 ‘
i i !
| L ) | Rl Rail |Grade {
! : XA { i
| ‘ # " |
i 424 . I !
TR |
| s B\ N |
LM Sis| | | ; I
i o 8- i
| | 1 { N RS ‘ ’é( \ i
¥ 1 B ‘ 8
| i 5 i
{ f XN i
| e ! ! ;
‘ + -
| f I
| f “
| #
| |
{ i
| | i
| i
| | i
e i
| R B = A P A | i
s i T s R ¥ T »© | |
! ) E ) HVe 1943 362) "ﬁ SPUEIL IGES St WRT 1 E IAST s T




3 Z;‘I’Q/PE 3

3T

i 273 L
| Lae i
14 Lo
1 /! | |
ol i |
A R
b
l |
L
il ) ‘
et t

/
/¢ .
&0 iz
PNl |
{ |
A A ': b o
A { |
R L
LACIER b M AP s
SR N\ ey Y
n dalel o}
paly |
R sl
ST '703?;’ 685" | T1p |
(4] | (i

g 22 b2l
| e 1 o)

905,35 | ge7
5 ,,f“”_ Lyl 6974
cone gt | ol

iy ‘
P80 B | BT/
el

A5

Q

es74y i -

o

* 7\ 1
L a3 209
glf\ L Lo PE
R r

,77,;aa LL _,zﬁﬁ_‘MiL ,;Zﬁ; 4
| 74183 ,,":Z E&78 e
R {

o
i |
|
i A B pEELE
d"’_ 0T Fnge 774
28 7L77 j'cre‘f rm} ot A
P IS 577 S o |
» Jead | a@s€f -7 1/ |
hioo 70‘0‘}\3 Ses tatz xafi
| i /
!:‘?:’ A‘/’ﬁ | g o1y /
43 701 VI'M ;5&7
L | lekiso |
| o\ 3 |
¥ Al {
4 Lol |
Coas \eislidgr d )5 Mo !




e

=9

\

P L7

e
e

i e

SW#J%\TQ ST Y :
[ P S ma Vﬁw,‘(

| [
el - &
e = e
W= f=2) x
= S

VS ZE S

£3.0/

ez

5
0t 00r3d So

=




72%9.! Vad L £

/o Z 4//49»;

- (i il oA
| 1278

| ! g
i 7
| /Mﬂp

‘ ”“‘7‘ b Z]—a‘
j i I L,/,,f; |

(a7, | e i
e2n
1 ‘ |
106:79 /vk,so ; |
Va7 4R | S8
il |
| dos {
RO 1

‘ il e _/?./;y
j Yita) ol | lufas. ZbEL L EAS | g LA lez7 bate L

VB T

/7

{

‘ L
| |
| W)
T
g
|
|
)
¥ —
[ 7o .0
| |
\ {2
HRER
| ’ ‘

|

| |

RN
N

(3 |

(08 |

[

I

|
|
|
I
|

1
,‘,7%,,,, S

TLpe
| A0 BN

i
1
L

-

5

4 )
a8 ,.‘,
140 e
lZog.st0 | youn 11290
T
¥ & 40 | -
'/uf,u'] '7,)7:
[ ‘
731
| 9.8
3} 52/
2 s Yo HEEY
797 | 98 4 ‘ L 2idd ’ ”//
| /
Poms
|
bl s
= f
AN
Zan <ﬂ)“""' LG l
o) {
| tzel raes | 4
zd)és | LLL}‘ 7 /OZ\N | 7 Yo
‘ - 5y 8
" ]
§ I i
9
NN
[ ¥ 5
| N 3
| N
i
i
L sy 7240 |
1S {
%
7/7&,/?
N




MAS 132947

S
2T

BRREEL

i A 7
SR
IS

s RIS A
SO

Vv o




e ? & i ﬁ e L P g3 16, sp
: . ) o 34 3 G T e 1 1
1/‘/5 Z/— ,/‘/”' Foil S [Treek an 18 27 “‘ P
N 5 i " ;
H : | , an
i ] /
I y i
i ‘{; | i
! |
b ] ! i i
: il ‘ 3 o
)7\ i
i ‘ &
il \
i | e
I &
| L i
"t g .
) l | ik N \
e 2 BEI0 K b L Ao VI A 2
il | 1° N
‘ " IM X | L G { |
| 1S Vil | 221 /31 S Y 0 N |
o 5 SN i ‘
il i I | S0 ol A iy Nl | |
I | Yol |
i | M 4
e e e eI L)
\ “"‘\: 47,» , } i ‘*,;;‘7rpf/./,-
‘ R, @Nﬂwa Eloeliadl J4se by 0
I~ 1S ) Chs iy 3 Kpuiav
A & St B PN ‘/Gl 'tfm/,,u.‘
| e v &l ouprd
{ [ e d | & houp
ey st ‘
; il ’.7 : | ! 4 }
i fiad i ‘
¥ 1C.Bas iy Xhos i; 7 iy 208 { §
1l { i3 !
: | B } ‘ _ ‘ !
£.9 S 3 L Ll e Bl a— S4S Y23 P | 429 g b | Sde
it | | | o
3 551 AT vt !
e R s i 5| i f
. - ‘ G gl o ‘ :
¥ Iy [ uo M | {
: e ; il | b ]
i £ i3 i 3‘
) ¥ L - N - +37 L - b
4 Y ‘
) 9
Bt i g 1 P
e Lok a Al e .
Pt ,’ e bt Lot - F‘ 5)\ 55 ) Lyt of
i (5% o
i : : | CrZl b et ~{s.03
| S
I i 0 |
= DT - - - =1l (9 IR e B
- { L > 1 ¢
A1 - ) s S | i
i L i i | v
. i B s v
L0000 QAL et Al 3 ‘\\i e O IR s L
| HEAE | ]
e ; ‘ R e T
1 \ 5% W W !
B | ;.fb/ﬂk,flw (b iC |
¥t x A pLL — MBI el 3 i i
AL ¥ SOy i iR F T T
if %4
T I 3 ot
: | AL T
S i “' Feeak o § ot i) |



//%7/7//6 AM:), 5—1‘/ 2

{ : - e L
Y I | N 4 & g
15 IR L - AL L .
= e ‘ "Lgﬂ:/?é/oy / =il
B b2 ol D R ) gl T ) ; Rad|.
=P i ‘ - (G syl Mol
S | ady | v ald (s (383 ‘3{7 | e | |
‘ ‘ ‘
. LT AL I it [
1 | 71
| lis!
/ , ]
- g | | \
Gt 27 el | 7S, S A e i i ¢ 26 G b ,/,,:/‘, (I | f
S TR ol =R e lel) s L SRR, s e e T e i ‘ |
S ST R b o A AT e UEES ? I 5 LTS e |
(33 Mo e A, 8 Il 2 i |
:'/304:‘ w729 I 5/ 75 ed il '
2 R S ; Al |
G e | AV A A i Ly :
. , o R o, g : ™ - |
B o epe g LA G TN
o7 S eE o] i Wb - R
o 98 /YT O | e e ek ¥ 9 N
= 0 Y—¢-F ARSI s A ! O\ - a
‘ ‘,/x’jv gt b 1
A . 4% | 7o llas lpas e7l ol | gpg et phal b | L 167 g Ml -
,‘ | i (.3 il 4,‘,—7 Lyl arg 4 l.»f/ ) [,3/ |

LR R RS () Lol LS e T iy .25 | ‘ !
e 555 | LaL e B it L L s Al oty i 75 1l
45 iﬁ%//vz Js Rl T & el us Gl 274 ar 1 i ot
h L |
C i R ? Sl Sl (L . il A4 ede lmesd i aerd
I w97 gt i i
W TN i , e o Bt e 1004 3 - 079 dep 4.0 o A
1 ¥ |
L s Al il
‘
3 L il i |
Rl L f 7r
|&
|
— = 2 - A O R R 77 5 S B 1721
E [
PlRat i) o 8 | LTl o foickey s




WAt ldint

AT

1 Cai’lfofﬁ?-{_jf.a.
Ltpegtl e | gl |,
| i "
B !
i |
i
I
1

ST

O
|
|

fir 10
RS

bi¥
Il

_&vg fe.et

| [

La

S/ b A




st il b
& wid-

.13 2”4/’

5
o}
M,
i
Q
574
Y|
N

.@ ‘ﬁ?/'” !

e

Ledess L

rro- Blesa

B e e A e T P S AP o




-

- DF

AT
0L D

RS

e

Lt edat s
,, 15 4%/7/;/4:?/&‘0’ ///4&'//’/




/, -—/y]ﬂ‘:y/(z/ 77/’-'5 m, /?’//(’)/
P " - g 27 v
ale — Measore e f,\f;‘;wz‘/ c;//ﬁ/;/mc /%aﬂ ZL_//\ /'Zi

e p bl S e J’W/Uz/), B Sk

__-,.,./&/ f' - i’_g,, TR/ s 2 ‘7"77'- o pls anll  Eomilnt 47z, o ¥ C'*Z;:':/yé E"Z_/e ‘,/[ éﬁ&"}:”'% < =7 r.
WS e G O {ii el Al " | (IR
108 s R R Wl =
i i ! Ul S Sy P27 L
B e 0 (oL 4’4 @ o 1
A __?___Lé{_& i dye wes L a2 5T
1 Cos )
! T etz A
G 70
/«:’,1/\5’_
il A o
2.60 G R b -
PRE
d =
1
i
i
‘ « 4
| < d
| L i
| 3
| I |
| { 1
| | ) 1
| | ! |
a 1 ' ¥
‘ | i
| | l i
o l ‘
i e et L ! et {2 ™
LE A /8,37 7% R : L b
30 i ST iy | | | | { | |
/‘/‘(37}7 4 s B it E e e R
e — ‘ e ] G
i A [Fool, | o lowre7 | arzel loyplo
‘7_/..‘32#‘ s 7","”;\ (7;4% | ey FuE .
-?,"",,5.@ i '
‘ | Grra| | gogs | 77| | Pk 9047 |
| ‘ (‘7‘.47J ‘ ."’o_fé ) 1'7"’7',1,‘ (ge ¥8) E’QQ 42l
bty o B4 2l e ; :
Sl S A rés




ol

Zhavy

)7

Fr

[

Bl L 7 £

09

/

ol ¥ /4;/1)2,/&:/6'}/-7“

/

/i34

L
ks

|
&




LIRET

DL S e P TN IO

j.‘"\ etk ‘T:g“-f("" e




b Dk e

5 h & i | ; LTt

AL L Lok s 18% Fpk Flect e 6] Gt A9 baiill e 0 e E g
$ 7.8 0 »g'?ia:ﬂ i i g ,_5{- L | |

IS P i L o falt PO St g 3 T
4 | O (R |
7Y SRR, 17170 S

2 ‘ol 0w

G Se0

6o n]

: Ty
SRR AR, A

s X e i 3 v I
co.9f proi g ‘ ‘ ‘ ,
(y;/ Vi 14 w7 % AR AT I |olgboly | i

e A IR A ik e | |
c8.7 % M el | ,

e 3 | A8 > Rt & ! A i

i/ il e L . | |
L ey 5 i | I,» ‘ e . Py R | i
gL s o e x S E : L et~ ‘ d Ee 5 5 R P 2 B P it » v
| I ] %o i5 lohot| rege lszcs , ‘
] = i - L see | ldas soios 5089 5en sTf9 B | | |eZ oo il |
e e R | {ers ‘ | ]
T A6 AN TGN 3 jre A = 5 o B 2 I i =1

TSR At A I B e T 4 (SN0 1A £ S i A Lidgy.

s 57.83 | . 31] i
Rty s L LoD & b '}"—‘ - + - —e - b L i e = W = g . ¥/
i BLl | e i EL S0 S
ST R 2 AT ] S T T v ] ‘ |
|
H Al i 1 §T 24 3 ‘ {5
b W 2 b9l e ; i i |
! i | [ 1 .
e R e T I 2l L] o il 1 B A et Ll s ! - I
| L | P oL el |

A L R 0 O ) AL S ] R 1 o (R FE Y N RN (s fa&
)<t i PN, <t S g el B e - ; T 8! = ﬂ'{ RS i

| L homsles |
Fb.po b0

R v.r.ff,z7 (oo | 5oy | c80B woa| | JEIREL 0 o T 1
1 { i i $TLo0o |
[ M




PEes ¢

gt

g

< /5

SELEMC R I Y ¢

Sl

4.3'3 s

7:3 %%Jl. X 217w

54

T DA

i | |

bo $389 a8 s33B
SR
3

g )-JQ

SENST

T alabas

g oo

5=

i

5 L3N N A [ I

b - 5',4/.,.#

széoo AL i

s
B
it S
T B
i

-7#; 3333

N 3b8 3ot/
sty o

ﬁ.s’o‘ VY2

G




A S AW

o

BRIy,

PR

T
LSS S
‘ a7

¢ TO T
Lo §7
Zo

> 9 i
M1, CEEG

7.

¥
”

D,
. WNons

7,_

VAL
1ad
~ L7
T 746

6997

G llisee 2o
e N ACE
A A
4/7(.7 A

AR

774

et

4.3 7

57.1-7_ Sh

boxo]

j;u] o’/’;ﬂ" |

ilyd A

_..ﬂ.;;i_pm §59 | oo m&? TS | ofad

i K77 ST gbe ]

= |
tuad | Ghe

i

o]

) |

[C3 ot Ta)

| { i = 0 B S, >
Ly 2

51 37

STINE | ST T

477 “’7--3!_16700,, 7w

T

i

¥
il




2
_",Z~~V@R2@550
T

.

bRBZOO

28100

2Bapo

@DCI

i

piid

&
i

[Bose

ma’

B L
@

2800

—od s

2

170"

[Pave To bere

284.00

R e

g
1'[ BREC | W Plg 'y
n.4

t

o7 ‘
b e

Gt W ] Y63.9¢

BMe.

YA VAR SIE R




"{fz.ziy—“‘" !

|

HpRRY

488 Heest |

£l32 | FesY .0 Rupr

I V.ﬂ"ﬁ";. i ol
| ‘:J‘AL‘W\_S‘Z_-" i k/_ldﬂj_'_'_

! ,,,.hﬁ,;x;ﬂ}ﬂz, z%pf. £y e e 3
| il

v/ﬁﬂ_lg
19!

F£o.73 L8 s |

| ~oe7 el i i

L3 fr2d 207 |

i

V&Y o | |

|

{

i

=1

{ |
ik |
| |
aggob | | |

}




P50 1N

2P T

P 7

SRl AASE
—_—

B

-3g/\/:v\-~'
~

[as 7 Lot ® | 4007

R D) A

|

£7 feis! o'l pirgn

|

74l

yaol —a0 o)

Z’/?’Elef?_;_".!’d'ﬁ_.s\z;ﬂ,,.&aﬁis pdyt grsdl

ik
P I
> B &5 By,
;r'ff i
3 ,_\‘.r" ;
;_5.-{\—

so0 !

| |
i
A

Fl.oe

t,.00 Al

- L

o
gt FT

Py 63 i




| o Fo.co #3ay :jv‘ A ¢ 4

| J | Fort 5

leSwall i ! LD e - T 1 L Bt jof o ! S| SR 7880
i v [ i ! | Zrr
P ARESE I i 0 ST sS4l e it || | | [ PE7e
i i A b= | 2%de g”,,‘,/Z/Z

%

b 29915957 | 395
| Y28 2702
e st

30,0 i7foe




“JEEM v PIg >

i Lge e e 4730 ot

Upe g K
S t t

(S0 | WSS ) A2

il
& |
§ |
|
|
] !
1 T BRI |

|

.57

|
oyl cl82

w13
R

Lt

L less ;
ez i
§ (AN

'g?_?} o el .t é‘l's_t
{
, e o | |
L |
LA {
“6.7% i
- G4

o i

gE i
. SHEA |
5P :rv:,;’r’/" ,
{ |

65 2L LA i

7624~ R
<+
iy

+ |
AR | '__,;,

§\\ o7 e e o |

i Lldn T

1
|
|

e ! i

RN &

0. 00 «




|

8171

LS

|

o
b

¢ 3

b

[

X W

N E 152

9 % | : o j

N T R PN
¢ ¥ !

gy e =] g

SN g 1 |

#um e T < M Py

e Qf/‘f,S}f of 18"

7he Ordiremce e




Se 2Lk

o
In €.
‘ . € 633125 5
AF
C N swl Ang

1
Lo |ttt [t 90
2V ¢ Lag) 7[,[3‘

| o
[T AT
(o Lgy Loy L

57 97 ¢,
7;‘ 28 ¢
A A} L] ; 4 ;




357 9 [
3 £ . vkl IS 7L £ M o Rl ¥ (0T SN

Eab i Ve AR -, A
3 7 I

AT 9 viivig B TG v * T

{ #AM3d Aail | 1] 358 senf L




) |
ﬁ—ﬁ
N
< LT
{3' <
("
yel 3‘

e
-

2
By
T4
a
2
;

%
()
i
59
]
fzf\
9l ’




Q
S
=
~

7 v ol

/0.0

oKl

2

wa7

P

(il

¥z

a7

A

0.4 Ny

AR S - B

az



N
~

|

|
N

o (R
}v BTNy O

4

i T S A DS o e O 3
pdsi £ 50 j.ﬂfo

VA5

S . a A

rgr
| :
P e g Bso  8]S

729

L3 et SO 2 285

54 = 3

[*2 {
2y 2hey AR S
sk

7 S
Zpe




- f i 1 i g T N
L §} oy
STy, IME TGNV g oo r{' I > s ST T el X ? “ Lot
. AR L8 } | | [ i i 3 ‘
77 et : : L | b L des— ~~/¢.¢~7-‘~~9,,ﬂ;d~~»:>1#9 e
i ! | fa \[ - A
o e i ‘ 23 SR 13 } * g v.aQ 248 9 24 7.:0_,_1 ‘/Qz/“
’-i‘l' L HL il K ‘ -
- S| o \\de 42K | pg] ! i
‘:‘-l 1 : |
1
il f Kt
|
i T,
i
\
i
i ‘
i : il |
L
i !. 1
“i ‘
| T
B
) 5 Pl |
|
4 e |
L
- ¢ 1 ! | ‘
; WLy
b ‘ | |
I W g e |
} N
i | | 1 |
; i iy st
1 i ‘/}-
v —18 B S .5[:
‘ | g
g il S s et
] : 457 v G 2 ed el
Al a bl S0 §
i e 7’| €oa |
|
!
- it i {
=% — -A.“ — — - - - —— ‘
) | :




e e e
HV e
N\ i




lorREGON

o e G /7,‘:/@/"5/1?‘9"”;;""*" ~Aye: 3 —— i

o _»/‘;‘(-
31973670 .’Z}'L,

| &4 2

1
i
|
|
|
y) A\/

Al
| 250

)
|

|
1
i
i
b
Ly
|

B I il 5 I L
| 1
T ; ,
fl ‘
il I | I i T =it v
| / ]
i e P 0 1 | ; "
| | ,‘ {
‘l\ {
i | |
L ! af i
|
| {
1 I i 4 i
! | f
f
T T i Sl
: ;
i 3 i i B | 1T fors e
| !
|
~ | | ‘
7 EIET i i : — it L {o of
e i |
| i ‘
11 S » | | b
7 . TN i = §i
g il
i |
» VA 3 i (A8 W “y ; B | !
4 L
| i 144
il B 2 il 8l 17 B —o= Eaad
H R AR I LIRS {
I |
Kl i
i
! .




TEEY I
379175 76H
P Ehl T
3775
o 374

s |

N

<

(\\

Helis 5 E. /3/1'5.—{4 s




Ve 2348

P ARNE:
’J-“_-VL\. 340

i 3.63VC Vi f

wpre v 8

/41 Too

4 S 5

L TR

A P

)

prfi gy

7 S

e e

£
s 1‘..7’,,;-‘%" Lt

0 v |

22t ATy 0]




¥3u40 bt

PR s
o o

O
3
)

N
N

B




My & Sdeand S = 1
i

Y,
PR

0/

Bl2f Ao Bart o 1,

: w)—‘z._)_/f‘/;;

i B, 8

a0 S 25 JRe

LAY

7o g en

?"' Feiads

g s A sicid
e g

e

a;}', bl e P

s G/r.ﬁ.7_ S 57

I $3‘.,
B

20 b

#7 £3
17
//’ 72}

S5 40

ks

rf"?.j\f £F.08 /45,47

)

[

Vo | J IS Mg LT GTH

o

.
e

>

zall
=

o

R8s 12
£33

LLoel
4

B4

g
Kl L A el £ LT | |
2bas 1038 3pi68 7{71 fqh‘;)frp:

|

P N ps I

Vi g e | } |

L S Ty

AR 514l el
i = )

il oo el MR (|

il ! !' o
ek s MRSV G
T

4
2 !
u\—r—r—-—..______ N

.

= e

£/

2.
<

.2g




W,./‘/ s >

rma i

|

4 rol C"'/'iy 2]

AR 2




-

.’?,4‘1

S

e

14 2N
R e
7§ ]

T 7"‘17’_' 5
'/’Zg?f}
Al

3.0 7 P

| l

i
£/

g
i
|

|

T4

4‘7_) |
e re

|
AT

Rt 1796

Gl 1163
Codnl 7099 z/
TN Fo_ " PF3
/’:‘k St R
T4, P
23 VI 2 e ’(s_f_‘
743
7.33
733




SROTORIS Aol go a,wVJ_ a 1
Sa /K/z,'/ Pole M= & ¥ i ‘ sl
Sl = | N
;Jvi;?—?— < n - ), )J e ‘/'4“ ¢ '\l)C:/f._} Z &7 i 3 i 1
PR e TR e S < il Z | WA il &
o o . | £ .
TR Hell <4 e il oy 12 il 3 ‘
JE 57 5.8 y.8)e o a | [
& 4?{_ = &g ‘,f b7 R 3 g ELer //4 §’ 7JD T] o & 1 I L[ PSR |
g a;\i/“"f B Y] e TONE L b gt Coe ‘ 1 ‘ [ l, }
i 0 ! . .
R 2 2. o s‘ 3 PR TR T [
ok =P 2-0 Sy N | | | A l
ey T 1 "L'ﬂ 2 s (%] 7.08 3 i} . PG
= ikt o { Al A el b 1
i it J gl Ll e
6. 50 (R (‘L,‘J g L9t L7e| 4o 7|77 |
i S . | |
ks fos 637 o 4 ‘
QB el s el | g ‘ PREE) ‘
et ‘ |
[ e fi lagn] | Silsa |
R MR
Bt = S \‘ 4
{1 I ‘ |
1 s g7
'|._'>_} e 397 435 HTR g | o] D9 enl s e
“,1 | 4 }7 | B ey
S LS
i | fo g o i FEI0L) i
. LR T R = 53 T =
[ i | P35 o
5 Lo § i 12 '}_I_ h.__.__"__// \ i = | £ | &__A..,.,::c___-
i e b T A i o R oy it afs AT ] il |l S
g7 7 o HE a4 R R , ! {/a—/ K I e i
£ : ZUEE Tt Bl Rl DL R S (25 i kL = A S
e R e Sl By - | BB S |
SR A a3 T G 7 L, i _ ~ ,
dol| a0 2 7 de? i by R |
P A | |
& 35 IVESIN[ A ¢ 5 g el OBy > L il |
4o T 3, AT i i i i { T
L s | | | i
oSk | gt 7y g Al | Lol LateT Ly
% | ! | ¥ | |
| | | |
- |
. |
| | i i ;
- Pt el bl | [
: ! [ ! %
| i | 29 il i
( H R 478 |4l 0t ‘/11/]‘1/'1/!4.—-.,_ 7
{ R ' fy ‘ ‘ 747”4 LA
! { i ! | | |t 4
o } T ;
{ ! l { |
Bt PGS G e R 3 1




i be)

{

1
T
|
|
{
|

|
e, |
i i
[

3 :
n S 7 ST |
3 }
2 | EJE . Y E
I
:’ i { { l {
AAAAA b | L e el denl ;‘1/7{ 15)
e %
_ Wok | _dxd 4% Hudst Bt Ay 2

s 7"4;4,‘& { .%ov.fw ! | ocdol | |

TWM
‘ R




QO - " ; ? £ s
W‘/‘.
R s R R o A ¥ 2 EETT e = B
! L !
| ; sidlee b - R A !
g e IS 3 et = o : | B |
| 1
/ = | e T 1
e IS [V S Lot i (o Bl i o e 0T i |
e e e :
{ { | { i
—— i I 3 i —
- == = = R = e = = =y S ==
~ i § § ¥ ¥ i i _ £ | f ¥ 3 i =
i i i i i | | | | i I 2
¢ i i ] | | | 1 | ;i 1 3
, W | , ,, , , |
,V W =y ! e e N
| | | { | | | N
| | | | | | | | i |
| , |
! , ! ! SR g e R
: | , o dteesal
| 1
| | | 1
| 1 , | t | |
| , ! | | W e
, | | ” L | g b o s
| , | ” | M | > _” i “ _, r w .
| | | | { 1 } 1 | i
< il S , e S B W S (ST a1 2 S0 SRS e | Fas 5







I3tace Pole

I;vy W

KEITH'S RAILROAD CURVE TABLES.

Published by KEUFFEL & ESSER CO., New York.

' Entered according to Act of Congress in the year 1883,
. Keuffel & H. Esser, in the office of the Librarian of Congress,

in Washington, D.C.
Copyright, 1902, by Keuffel & Esser Co.

HOW TO USE KEITH’S TABLES.
EXAMPLE,

Wanted a Curve with an Ext. of about 12 ft. Angle
of Intersection or I. P.=23° 20’ to the R. at Btation-
B42-+-72.

Ext. in Tab. IV opposite 23° 20'=120.87
120.87-+12=10.07. Say a 10° Curve.

Tan. in Tab. IV opp. 28° 20'=1188.1
1188.1+10=118.31.

Tab. V. correction for A. 23° 20’ for a 10° Cur.—0.16
118.31+4-0.16=118.47=corrected Tangent.

(If corrected Ext. is required find in same way)
Ang. 23° 20’=23.33°+10;2.3333=L. C.
2° 104'=def. for sta. 542 | I. P.—sta. 5424-73
4°49)'= ¢« ¢« 150 | mgp 1.18.47
?‘ 19%’:___ % LY 543
9749y «« « w  LKo B. C.=sta. 541+§3.53
11° 40'= 43 “ &1 543+ L, C= 2.33-33
'86.86 | B. C.=sta. 543--86.86

100—53.58=46.47x 3'(def. for 1 ft. of 10° Cur.)=139.41'=
2° 194" =—def. for sta. 542.

Def. for 50 ft.=2° 80' for a 10° Curve.
Def. for 36.86 ft.—=1° 50}’ for a 10° Curve

(These tables are published in Field Books of
Kzurrer & Esser Co., New York, N. Y.)
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Natural Cotangenta
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