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PREFACE

There is a scarcity of information relating to the solution of three dimensional
angles as required for bevel corner angles for tapered bins, hoppers, chutes,
towers, spires, masts and other tapered structures, and for hip and valley roof
framing angles, and practically no prepared tables for ready reference

This book is designed to supply such information and to present the subject
briefly and concisely and to publish for the first time diagrams and tables of
beveled angles that will supply a considerable portion of such angles without
computation. Formulas are given for angles not previously included, and new
formulas for hip and valley framing angles easier to use.
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GENERAL NOTES

Bevel corner angles for tapered bins, hoppers, chutes, towers and other
tapered structures are dealt with in Part | and hip and valley roof framing anglesin
Part I1.

PART | provides diagrams and formulas for finding the pitch of the bevel
corner angles for tapered bins, hoppers, chutes, towers, spires, masts and other
similar structures. The diagrams furnish the bevel corner angle directly from the
side dopes for rectangular bins, hoppers, etc. The formulas provide the means of
finding the bevel corner angle for any shaped structure.

PART Il provides sketches of various roof arrangements, sketches of typical
hip and valley roof framing connections, formulas for finding the horizontal
position of the hip or valley, formulas for the hip and valley roof framing angles,
tables of hip and valley roof framing angles for various roof slopes and hip or
valley positions and analytic proof of the formulas given.

The sketch of various hip and valley roof arrangements indicate the valus of
the horizontal locating angle for hip and valleys for different combinations of roof
dopes and intersecting angles.

The sketches of typical hip and valley roof framing connections illustrate
typical purlin and rafter connections and locate the several bevel framing angles
used for making such connections, including angles for cuts, clearance, locating
from top or bottom of purlin and other required triangulation.

The tables of hip and valley framing angles are given for 23 roof slopes, the
even inch pitch roof dopes of vertical and horizontal pitch. For each roof slope the
pitches of the twelve framing angles are given at even degree positions of the hip
or valey, asindicated by 51 positions of the locating angle D from 20° to 70°. The
pitches are given to the nearest 1/32" of pitch. This arrangement given the pitches
close enough together so that the pitch for any intermediate position of the hip or
valley can be found by interpolation, for the slopes given.

The formulas are given for the bevel framing angles for the solution of the
angles for roof slopes not included in the tables.

Analytic proof of the formulas are given for students and others interested, as
the formulas are new. These formulas are based upon the roof slope and the
horizontal angles between the ridge and valley, for valley framing angles, and
between the hip and eave for hip framing angles.

~5-
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PART |

Beveled Corner Angles

Tapered Bins, Hoppers, Chutes, Towers, Spires, Masts, Etc.

USE OF DIAGRAMS

There are three diagrams covering the full range of slope combinations for
rectangular tapered bins, hoppers, chutes, towers, etc., that is, for corners square in
plan or horizontal section. The Typical Bin Sketch shown on the following page
indicates the slope combinations covered by each diagram.

For a particular problem select the diagram that includes sides with slopes
corresponding to your problem. It is only necessary to find the correct pitch for
one side along the side edge of the diagram, and follow the line to the intersection
of the pitch line at the top of the diagram for the other side, and at that point of
intersection, the curves show the pitch of the resulting corner angle. The examples
given on the page opposite each diagram outlines the procedure more in detail.

All pitch lines are shown at 1/8" intervals. The pitch to the nearest 1/16" of
pitch can be read by interpolation.

Note that the diagrams are for corners SQUARE IN PLAN only. To find the
bevel of corners where the sloping sides meet in an acute or obtuse angle in plan,
see formulas page 15.

Note that the bevel of the corner for any two sopes is the same whether they
meet right or left hand to the examples given.

Hip corners for tapered towers can be found in the same manner as for bins,
as the corners would be the same as an inverted bin with the same slopes.
Similarly the beveled corners of any tapered structure such as chutes, masts, spires
and the like can be found by reference to the proper diagram.

[contents] [previous page] [next page]
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MARTINDALE'S
VALLEY CORNER ANGLES for BINS & HOPPERS

TYPICGAL BIN SKETCH
( WITH CORNERS SQUARE IN PLAN)

Valley CASE-3 Valley CASE-2
See Diagram -3 See Diagram -2
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CASE-2 { } see Diagram -2
Slope of other slde wnder 45° ( Pitch wvertical )
CASE-3 Slopes of both sides under 45° ( Pitch wvertical ) see Diagram -3
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EXAMPLES
for
DIAGRAM NO-1

BIN PROBLEM

Given abin corner, square in plan, one side with 6" horizontal pitch slope, the
other side with 4" horizontal pitch slope, to find the resulting bevel angle at the
valley.

In diagram No. 1, select 6" pitch line on Side A, follow to the intersection
with 4" pitch line from Side B. This intersection point lies between the 1 5/8" and
1 3/4" pitch line for angle C7. By interpolation the pitch to the nearest sixteenth is
111/16".

TOWER PROBLEM

Given a tapered tower, sguare in plan, both sides having a2" horizontal pitch
dope, to find the pitch of the resulting hip corner beveled angle.

In diagram No. 1, on Side A select the 2" pitch line, follow to the intersection
with the 2" pitch line from Side B. The point of intersection lies between the 1/4"
and 3/8" pitch line for angle C7. By interpolation, the pitch to the nearest sixteenth
is5/16".

[contents] [previous page] [next page]
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Slde & Slope between 45* A& 90°

]
Side B Slope between 45 & 90° | i #{<
! &

MARTINDALE'S

VALLEY CORNER ANGLES for BINS & HOPPERS
CORNERS SQUARE IN PLAN

VALLEY CONDITIONS
GASE-|

ELEVATION

Pitch horizontal 1o 12" vert,

Pitch horizental te 12° vert,
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EXAMPLES
for
DIAGRAM NO-2

BIN PROBLEM

Given abin corner, square in plan, one side with 6" horizontal pitch slope and
the other side with 10" vertical pitch slope, to find the resulting bevel angle at the
valley.

In diagram No. 2, note that Side B is for horizontal pitches and Side C is for
vertical pitches. Select 6" line side B and follow to intersection with 10" line from
side C. This intersection point lies near the 4 3/8" pitch line for the desired angle
C7.
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MARTINDALE'S

VALLEY GORNER ANGLES for BINS & HOPPERS
CORNERS SQUARE IN PLAN
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EXAMPLES
for
DIAGRAM NO-2

BIN PROBLEM
Given a bin corner, square in plan, one side with 10" vertical pitch slope and
the other side with 8" vertical pitch slope, to find the resulting bevel angle at the
valley.
In diagram No. 3, select the 10" line side C and follow to intersection with 8"
line from side D. This intersection point lies near the 10" pitch line for the desired
angle C7.
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MARTINDALE'S
VALLEY CORNER ANGLES For BINS & HOPPERS

Part |, page 13
CORNERS SQUARE IN PLAN

Martindale's BEVEL ANGLES
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MARTINDALE'S
VALLEY GCORNER ANGLES ror BINS B HOPPERS
FORMULA

CORNERS SQUARE IN PLAN

WA Y RNER AM
[Section normal to Valley)

Given angle A = 90° in horizontal plan

ISOMETRIC VIEW SinGT = Cos S « Cos 55

CORNERS NOT SQUARE IN PLAw

-
+ R 53
Q\ X a =
_____ . b
2 ! s 5 >
. 0 = =
3 AEe  Sida W 'u EE
= -
] o
I = b
=N 1 _¥r = .qg“ An =
- 4 o
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VALLEY CORNER ANGLE

1
PLAN VIEW OF VALLEY

|

|

|

: Section ¥-¥ normal lo Valley
|

|

|

|

Given Angle A = Any angle in herizonial plane

Find CB from C8 s C6 + CG'

Harizontal iPIune 1

P Section X-X Tan C6& = Tan D - cs¢ RI
Elevotion Side N Elevation of Valley Tan Rl = Tan 5 - sin D
Tan C&' = Tan D'+ csc RI
Ten RI = Tan S5- sin O

Mote — Tobles pages 40 to 62 gives values of CB
— 15— for some slopes,
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PART II

Hip & Valley Roof Framing Angles

COMMENT

The following Formulas, Hip and Valley Roof Arrangement Sketch, Typica
Connection Sketches and Tables of Hip and Valley Framing Angles, have been
prepared to assist in solving the bevel angles required for Hip and Valley roof
framing as usually framed.

The Hip and Valley Roof Arrangement Sketch page 19 isto aid in finding the
horizontal reference angle D used in the formulas and tables.

The Typical Connection Sketches pages 20 to 31 incl. are to aid in locating
the bevel angle marks and the position of the bevel angles.

The Formulas page 18 are for solving the bevel angles not covered by the
tables.

The Tables of Hip and Valley Framing Angles, pages 40 to 62 incl. are for
finding the pitch of the bevel angles directly from the roof slope and horizontal
reference angle D of the hip or valley, for the roof slopesincluded.

The Analytic Proof of the formulas, pages 32 to 37 incl. are for reference of
students and others interested.
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Martindale's BEVEL ANGLES: Part 11, page 17 Page 1 of 2

HIP & VALLEY ROOF FRAMING ANGLES

USE OF SKETCHES, FORMULAS & TABLES OF ANGLES

To use the following sketches, formulas and tables of hip & valley framing
angles, the user should be familiar with the arrangement of purlins and hip and
valley rafters assumed as the basis of the formulas. This arrangement is described
basicaly under "Notes on Formulas' below.

Because the formulas are based upon the roof dope and the horizontal angle
between the ridge and the valley framing angles, and between the eave and the hip
framing angles, the first procedure is to find this hoizontal angle to degrees and
minutes. This horizontal angle is marked D and is used in the formulas, sketches
and tables

Sketch #1 shows several hip and valley roof arrangements and locates angle
D for each arrangement. Formulas for calculating angle D from the two meeting
roof slopes and the horizontal angle between the ridges for valeys, and between
the eaves for hips, are given for each case.

The twelve connection sketches #2 to #13 show six pairs of hip and valley
rafter connections for the same purlin. Note that channel, beam and tee purlins are
shown, and that connections with clips above and below the purlin are shown so
that types required for ridge and eave purlin can be selected. Connections with
flange clips and bent plates are also shown. Connections using both single and
multiple punching are also shown. The connections are detailed for punched and
riveted work. The working points have been projected from one viwe to another
and to a diagram of the roof, to assist in following the working points from one
face to another. The small triangulation incidental to calculating the drop of hip
rafters for clearance, for making cuts and for locating from top or bottom of purlin,
are shown and el aborated.

The purpose of the connection sketches is to locate and orient the several
bevel angles and to indicate their use for cuts, clearance, etc., as well as the bend
and the bevel of the connection. Angle marks for other types of connections can be
located by comparing with somewhat similar types or from the location given with
the formulas.

Having located the desired angle marks the pitches can be found in the Tables
of Hip & Valley Framing Angles, provided the roof slope you want is given, and
by use of the formulas for other roof slopes.

NOTES ON FORMULAS, PAGE 18

The formulas for the Hip & Valley Roof Framing Angles are based upon the
roof slope and angle D. The twelve bevel angles formulated and given in the
tables, cover al the bevel angles formed by two members with web and flange
faces meeting in a three dimensiona position from each other, when framed as
follows-

1. All framing members have web and flange faces square with each other.
2. Rafter webs arein a vertical plane.
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3. Rafters are parallel to hip or valley.
4. Webs of purlins are at right angles to the roof line.
5. Purlins are parallel with the ridges.
6. Theridge and eave are level.
7. Angles A and D arein alevel plane.
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MARK
R1
R2

R3

P1

C1

Cc2

C3

C5

C6
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FORMULAS

HIP & VALLEY ROOF FRAMING CONNECTION ANGLES

S & SS= Roof Slopes

A & A'= Horizontal angles between ridges and between eaves.
D = Horizontal angles between ridge and valley or eave
and hip. Marked D, D', DD & DD’ for different roof

arrangements shown Sketch #1.

B EVEL

LOCATION
Pitch of Hip or Valley Rafter.

Angle on Hip or Valley Rafter web
locating intersection of Purlin web.

Angle on Hip or Valley Rafter flg.
locating intersection of Purlin web.

Angle on Purlin web, locating inter-
section of Hip or Valley Rafter web.

Angle on Purlin flg. locating inter-
section of Hip or Valley Rafter web.

Angle on Purlin web, locating inter-
section of Hip or Valley Rafter flg.

Complement of the acute angle between
Purlin web and Hip or Valley web.

Complement of the acute angle between
Purlin web and Hip or Valley flange.

Angle between Purlin web and a plane
perpendicular to both web and flange
of Hip or Valley Rafter.

Angle on a plane perpendicular to web
and flange of Hip or Valley Rafter,
locating intersection of Purlin web.

Angle between Roof plane and Hip or
Valley Rafter flange.

Angle between Roof plane and Hip or
Valley Rafter web.

CONNECTI

O N A NGLES

FORMULA
tanR1=tan SsinD
tan R2 =sin Scos S cos D cotan D

tan R3=sin ScosScosD csc R1

tan P1 =sin S cotan D

tan P2 = cos S cotan D

tan P3=cosD sin R1cosR1sec S

tanCl=sinPlcotan S

tan C2 = tan R2 cos R3

tan C3=cotan D cos S

tan C4 =sin R1 cotan D

tan C5=sin R1 cotan D

tanC6=tan D csc R1

Analytic proof of formulas given on pages 32 to 37.
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MARTINDALE'S
HIF & VALLEY

ROOF ARRANGEMENTS
LOCATION & FORMULAS for ANGLE D

z
) =
x . = CASE = |
¥ Ridge & = Roof Slopes alike
o - e 2 o Angle A = 80°
2
B ¢ 5 73 2
- W
Slope S """_—,;I-—Euu or T
i
ROOF in PLAN ; 2" Angle D = 45°
Ridge I RI
i 12" e
S 8 Section ¥X-X
______ [ “Eave | HIP or Valley Slope
SIDE ELEVATION
_CASE-2 _CASE-3

Roat Slopes alike

Roof Slopes different

angle A= 90*

Slope S

@"‘ Angle A=ony angle
(0]
lopeSS @ 'a
5 3 : a ‘
£ S N
Slope SS Tanp = '_1.[:: 555 Angle 0= 72
Tanpp=J0 S _ ‘Angle 0= 53—
Tan 55
bb
L e ga $e¢ E — bb tan E
o - bb
LSE'__‘ Tan aa sec E + bb tanE
Roof Slopes different g o ten E
Angle E = ony angle Tan DD = aa
Tan DD'= bb sec —! an
Slope 55
L. ag
SKETCH = |
-19-
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MARTINDALE'S

VALLEY CONNECTION SKETCH ™

CHAMMEL PURLIN — BEAM RAFTER
CLIF ANGLE ABOYE PURLIN

1‘@1

'zk TOP FLANGE
F|

L]
oy
S~=_
—~—_P3
PURLIN WEB
| (Section Z-2)
| |
| |
£ [ R AR, =
e I T<Ridge 1
s I ‘eq\_h
s 1 |
i ||
/ | |ROOF IN PLAN
| |
I
L

S=Rool Slope

R ——

SMALL TRIANGULATION
W = Depth of Purlin = tan Pl

ANGLES REQUIRED

Tan Rl = tam S sinD

TanR2 = sinS cos S cosD cotan D
Tan R3 = sin S cosS cosD csc R

Tan Pl = sgin S cetan D

Tan P2 = cos S cotan D

Tan P3 = cos D sin Rl cos Ri sec 5
Tan C2 = tan R2 cos R3

— 20—
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MARTINDALE'S

HIP CONNECTION SKETCH 73

CHANNEL PURLIN — BEAM RAFTER
CLIP ANGLE ABOVE PURLIN

RAFTER DROPPED TO CLEAR PURLIN

Tan RIl. = tan S sin D

Tan R2 = gin 5 cos 5 cos D coton
Toan R3 * sin 5 cos S5 cos D csc RI
Tan Pl.= sin S cotan D

Tan P2 = cos S cotan D

Tan P3.= cas D sin Rl cos RI sec 5
Tan C2 = foan RZ cos R3

Tan &5 = ain Rl cotan D

£a
n
[} ] ¥
m
-
m
=
=i
5 g
= '._ - =
2 |2 z s
o 5] o
< e A A B e )
m |32 = |
g & —m—m--ex .
_I 2 1
L]
g ¥ = I
. E i
E L rooF INI
z |
m \ﬁ!
| I ; ’
_________________ | JEave Liney ANGLES REQUIRED
a a i | c
|
I
|
|

SMALL TRIANGULATION

f = '.vﬁ flange
n = f x tan G5
P = nxifan RZ PURLIN WEB

n | Section Z=T)
e cos A2
¥V = bk x sin Pl
$§ = bk % cosP|
W = Depth purlin x tan PI

—91—
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MARTINDALE'S

VALLEY CONNECTION SKETCH

CHANMEL PURLIN — BEAM RAFTER
CLIP ANGLE BELOW PURLIN

PURLIN WEB
{Section Z=2)

.,.-Lual Plane
ELEVATION of VERTICAL PLANE

I
i
[ ', W
W 5 Ridge —
|
P L
ra I 1
i b PLAN §
s | |ROOF IN " ]
| | c
i o o
R i i it -
T o
,.E_. P :n
= e "
S —=
&
-
D ) e
4
SMALL TRIANGULATION
W = Depth of Purlin x tan Pl
ANGLES REQUIRED
Tan BRI ®= tan S sin D
Ton B3 = sin 5 cos 5 cos D csc R
Tan Pl = sin 5 cotan D
Tan P3 = cos D sin Rl cos R| sec 3
Tan C2 = tan R2 cos R3
Tan RZ = sin S cos 5 cos D cotan D

—0
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MARTINDALE'S

HIP GCONNECTION SKETCH *5

CHANNEL PURLIN — BEAM RAFTER
CLIP ANGLE BELOW PURLIN
RAFTER DROPPED TO CLEAR PURLIN
]

— s a=s

T 3un|d [asa

g =ado|s jooy

ANYId IWILHIA 40 NOILVAITE
Vartical

ANGLES REQUIRED
Tan Rl = tan 5 sin D
I :' | g Tan R2 = sin 5 cos 5 cos D colan D
Tan R3 = sin 5 cos 5 cos D csc R
Tan Pl = 5in & coton D
Tan P2 = cos S cotan D
Tan P32 = gog D sin BRI cos Rl sec §
Tan C2 = tan R2 cos R3
an C5 = sin Rl coton D

T —— T — — — —

SMALL TRIANGULATION

t = Y% flonge
n = § x tan C3

f = nx lan RZ

bk = fi PURLIN WEB
cos 2 {Section Z-2)

v = pk x sin PI
s = bk x cos Pl

W = Depth purlin x fan PI

BOTTOM FLANGE
— 9%

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

MARTIMDALE'S

VALLEY CONNECTION SKETCH %6

PURLIN WEEB TO VALLEY RAFTER WEB
HOLES SQUARE WITH CONNECTION —SKEW IN BEAMS

PURLIN WEB
"'I Section Z-F
c | h___ __ = b
I*~Ridga
| e
| RooF IN PLA
I
- -~
: =2
| % [ TP, @
. ]
[ = £
X i |
% ]
=
L
=
k]
>
L

SMALL TRIANGULATION
f

l.l = — -
sin D

ns=vwv x tan P3
ANGLES REQUIRED
tan S5 sin D
sinS cos 5 cos D cotan D
sin 5 cotan O
cos D sin Al cos RI sec S
sin Pl colan S5

Tan RI

Tan R2
Tan PI
Tan P3
Tan CI

-

—_0
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HIP CONNECTION SKETCH *7

PURLIN WEB TO HIP RAFTER WEB
HOLES SQUARE WITH CONMECTION — SKEW IN BEAMS

ANY I WDIILHIA Jo NOILTARN3

SMALL TRIAMGULATION
Depth of Hip Raofler

th =

PDF created with pdfFactory trial version www.pdffactory.com

;var'ricﬂ Plana

cos RI
th = sin PI
tbh & cos P|
f
sin D =,
v x tan P3 ! & [F
F
—

PURLIN WEB
Section Z-2 LA T

o

Purlin Bofttom Flange

— 25—

ANGLES REQUIRED

tan 5 sin D

s$in 5 cos 5 cos O cotan D
sin S5 cotan D

cos 5 cotan D

cos D sin Rl cos Al sec S
gin Pl catan S

Tan RI
Tan R2
Tan PI
Tan P2
Tan P3
Tan Gl

=
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MARTINDALE'S

VALLEY CONNECTION SKETCH *8

PURLIN WEB TO VALLEY RAFTER WEB
HOLES SQUARE WITH BEAM — SKEW IN CONNECTION

e

PURLIN WEB
W Section £-2

“~Ridge
(2%

ROOF IN PLAN

R i s s hnia i

N\

Roof Slope

]

;—Level Plane

SMALL TRIANGULATION
w e Depth Purlin x tan Pl
¥
sin D
n= v x tan P3

¥ =

AMGLES REQUIRED

4 Tan Rl = tan$ sinD
Tan R2=* sin S cos 5 cos.Dcotan D
Tan Pl = sin 5 cotan D
Tan P2 = ¢cos D sin Rl cos R| sec 5
Tan CI = sin Pl cofan 5

—_—0f —
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MARTINDALE'S

HIP CONNECTION SKETCH 79

PURLIN WEB TO HIP RAFTER WEB
HOLES SQUARE WITH BEAMS — SKEW IN CONNECTION

ANYTd TVINLHIA 0 NOILTAITE

I
I
o E I
o = I s
= = 00F IN 'PL) o
o 3 " PLA il
3 = | I s
’
) i Lo ! | ’
| |_'|-:u“ Line — ,r‘f
e e e a 1 I [
(|
I
1ol | 1 ===
I I L] — 1 L]
I: i i R2
b
b 5,
L <
SMALL TRIANGULATIOM
w = Depth Purlin x tan PI - 2
|
F3
PURLIN WEB
Section £-7
| ANGLES REQUIRED
Tan Rl = tan 5 sin D
B Tan A2 ® sin 5 cos S cos D cotan D
\ Tan Pl = sin S cotan D
Bottom Flange Ton P2 » cos 5 cotan D
Tan P3 = cos D sin Rl cos RI s&c 5
Tan CI1 = sin Pl cotan 5

— 07—

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

MARTINDALE'"S

VALLEY CONNECTION SKETCH *l0

BENMT PLATE CONNECTION
TEE PURLIN FLANGE TO WALLEY RAFTER FLAMNGE
RAFTER RAISED FOR BENT PLATE

PURLIN BOTTOM FLANGE
Section Z=2

z

|

|

|
T

|

5 * Roof Slope

rLI'H’!l Plane
ELEVATION of VERTICAL PLAMNE

Vartical F‘?ﬂnl

. . e s s e — — —

SMALL TRIANGULATION
=2, L
sin D
n=f x tan C5
j= =1
tan RI

ANGLES REQUIRED
Tan Rl = tan S sin D

Tan P2 = cos 5 cotan D
Tam G5 = sin RI cotan D

—28
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MARTINDALE'S

HIP CONNECTION SKETCH *i11

BENT PLATE CONNECTION
TEE PURLIN FLANGE TO HIP RAFTER FLANGE
RAFTER DROPPED FOR BENT PLATE

adofg Jjool

Lovnig josad

FUDpS FOIIEFEA GO G0 OART
=

Eave Liney

ROOF IN PLAN

n = f

Tan RI =
Tan P2 =
Tan G5 =

Purfin Batfom Flonge
Seclfian F-F8

—_0
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SMALL TRIAMGULATION

x tan G5
n

il_
fan RI

ANGLES REQUIRED

tan 5 sin D
cos 5 cotamn D
sin RI cotan D
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MARTINDALE'S

VALLEY CONNECTION SKETCH *12

PURLIN WEB TO CLIP ON VALLEY RAFTER FLANGE

-] #
Vi
L =20 - o SMALL TRIANGULATION
® w = Depth of Purlin x tonFPi
“ T— — —
¥ = Sin )
™ Send Ling bt o Depth of Purlin
cos P
ch / h = bt £ cos B2
i B J = b x sin RE
I L k= F x tonCs
I 1 7 & ¥
f fan B7
]
| Puriin HWeb
| section £-&
|
1 o ___s >
I \«i&’ :
| q
I PLAN o
I -]
i M u
N
1 E :
__________ g =
Lo
[
- il s
% =
h .
S 5
= [
$ 3
\fl: _______________ (1

ANGLES REQUIRED
Ton RI = tam 5 sin D
Ton R2+ sin 5 cos S5 cos D cotan O
Tan Fl = sin S cotan D
Tan C3= cos S cotan D
Tan C4= sin Rl cotan D
Tan C5= sin RI ceolan D

B
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MARTINDALE'S

HIP CONNECTION SKETCH *I3

PURLIN WEB TO CLIP ON HIPF RAFTER FLANGE
RAFTER DROFPPED FOR CLEARANGE

o
My
& |5
o =
= |2
2
5 | B
8
S la o
M OSSR ]
b b ]
3 & RoOKE ,
- ny 4 i
= o, N 2
o 5 [ AL #
- - | | [ = s
x £
o % | ROOF IN PLAN | p
& - & | [ s
a ad (=2 I b L
Eveymely, Y N/
T T T TTTTT a vt | ¢
I Lo
P!
oW
> N
ANGLES REQUIRED
¥ 2y ;
x ' Tan Rl = tan 5 sin D
SMALL TRIANGULATION / Tan R2 = sin § cos 5 cos D cotan D
w= Osorth of Purlin x fan Py Tan Pl = sin 5 cofan D
s f ‘b Tan GC3 = cos 5 cofon O
7 : ;
nw fx tanCs Purlin Web Tan C4 = sin FIEI cotan D
+p_ D8t _Purlin Section Z-Z Tan C5= sin Rl cotan D
cos P Bend Ling
j=th x sinR2 N
/= L
fan B

] e
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For ANALYTIC PROOF

HIP B VALLEY ROOF FRAMING ANGLE FORMULAS

DIAGRAM

suDjd 19AET

- BwT 04 |DWIOU UDLIIRS
$ -8 ]

qem e i0u—"
|

- FADT

z

[ —— ]

- AT

j

ROOF PLAM
(Developed)

3

PURLIN WEB PLANE

(Developed)
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1-2
14
1-0
&—4
-0
1-2
5-6
64
1-6
5=7
1-7
13-7
=0
330
23
5=31
50-31
=11
5-11
6-8
9-6
-9

-8

ANALYTIC PROOF OF BEVEL ANGLE FORMULAS
Iine values used in formulas on following pages

Mmbered lines refer to Diagram page 32

VALUE
Unity or one for trigonometric functicns of slope 5.

gin S

tan S

cos 8

sec S5 = )
cos 8

R
el o Rl R

6-4 csc D = sin®3 csc D
sin S sin S = sin®3
sin S cos 5
= 5in Hl tan R2
1.7 tan R2 15 b
1-3 sin Rl = 40 Rl
sin D
1-7 tan G5 = sin Rl tan CE
gin D
1-6 _—1'— =
sin Rl sin Rl g5 D
1-3 cotan D = Set@n D - 53n D = cos D
sinD  SIn D
1-2 cotan D = cotan D
l-4 = gin 5
.11 1l sin S cos S

cos D sin Rl cos Hl cos D
511 —1 = _8in 5 eos S
sin K1 gin Rl cosz HL

1-6 —ah = 8in 5 cog S
cos H1 cos RL

1-5 sin (Rl + R2) = sin 3 cos 8 sin (Rl + R2)
8-10 = 5-9 sin D = sin 5 cos 3 sin ii& -I-R_J_?} tan (Rl + R2) sin_I_l
sin F

g 1 _ -8in Scos S sin (Rl 4 R2) tan (Rl 4 R2)
sin Fl sin Fl1

6-8 tan (Rl + R2) = sin S cos S sin (Rl 4+ R2) tan (Rl + R2)

=3 —=
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ANALYTIC PFROOF OF BEVEL ANGLE FORMULAS
Refer to pages 32 & 33

tan S
= d=l) o -
l. Tan R1 13 sii = tan S sin D//

. 5=6 _gin3csc D_sin Scsc D, jﬂi
2. Tan (Rl + R2) 1-6 gin 3 cos S cos S tan 3 cec D = in D

from equation tan (Rl + R2) =1_ta_tnijailn_~1:1tant£nﬁ.ﬂa

- _tan § sin D4 tan R2
gin D 1 - tan 8 sin D tan R2

tan S - tan®8 sin D tan R2 = tan S sin®D + tan R2 sin D
tan S - tan 8 sin?D = tan R2 sin D + tan?S sin D tan R2
tan 3 (1 - sin®D) = tan R2 sin D (1 + tan®s)

tan S (1 - sin®D) _ tan S cos?D

tan B2 = o3n D (1 + tan25) sin D sec?S
sin 3 cos®D
cos S . 8in S cos®D cos®S
sin D cos S sin D
cos25
_ gin S cos?D cos §
sin D
tan RZ = s5in S cos S cotan D cos Dj?
gin Rl tan R2
5-7 gin D . -8in Bl tan R2 sin D = tan R2 _
3. Tam Rd = 7577 = “5in Rl tan G5 ain D 5in Kl tan C6 = tan Cb
sin D
= tan RZ cotan Gﬁi
gin S cos S
Tan R =2=2_ = sgin Rl = 5in S cos Scos D o
o—30 cos D gin H1

Tan B3 = sin S cos S cos D csc Rl/

4. Tan Pl = =% -GtcotanD _ sin®ScotanD . gin § cotan D/

1-4 gin 3 gin S
cotan D
5. TanPE-ﬁ-t 1 lﬂﬂt&ﬂﬂﬂﬂ&ﬁj
0-2 coe S
—34 —
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ANALYTIC PROOF OF BEVEL ANGLE FORMULAS
Refer to pages 32 & 33

gin o
6. Tan P3 = —9=S1 » sin S cos S «58in S sin Rl cos Rl cos D .
3031 gin Hl cos Rl coa D 8in S cog S
-M&M-ghﬂggaﬂlcogﬂgm&//
cos S
6 gin S co in (Rl H2
Te Ta.nﬂl-—'L-sinScnsSsiniR;L-rREEtaniqu-ag_]_Ej.pD-
9-6 gin F1

. gin F1
- in Fl : gin F1
tan iRl+REiainB-t—“;iﬁs+D'tans =

Tan Cl = sin Fl cotan 3/

Ga—34 _ 5a-33 cos RS _ 5-33 gin B2 cos R3
8, Tam G =™ .88 con HZ ~ 585 cos B2 =

TmﬂE-casREtanHz[
8. Tan C3 Il:1I roof plane angle C3 is indicated by lines 7-4-b
7-4 is 90° from 0-3
4-5 is 90° from 0-2
Iines 0-3 & 0-2 are gides of angle P2
S. Angle C3 = angle P2
.« Tan GC3 = cos 5 cotan D//

z
10. Tan C4 =-I=1S 7-15 = 7-40 cotan D = £otan D sin®Rl
1-7 gin D

7-40 = 1-T sin RL

1-7 = 1-3 gin K1
1
- =
1 sin D
: cotan D gin®*R1
Tan C4 = sin D = cotan D sin R1

sin Kl i
sin D
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ANALYTIC PROOF OF BEVEL ANGLE FORMULAS

Refer to pages 32 & 33

in R

it i
11. Tan C5 =3i=T_= sin D - sin Rl = gin Rl cotan Ejf

1-40 tan D tan D
sin D

1-40 = 1-3 tan D

I |
3= gin D
. = tan D
- . 1"*0 BinD

12. Tan 06 = 90° - C56 = cotan Cé6
tan C6&

n

13. Tan D when angle A = 80°
tan HL = tan S sin D
tan Hl = tan 5' sin I
., tan S sin D = tan §' sin D’
when A = 90° sin D' = cos D
. tan S sin D = tan 3' cos D

tanSEii.E_- tan S

cos
- tan 5'
tan D tan 5 ﬁy
14, Refer to e 15. C7 = 90°-(C5 + Gﬁ'g
e s« 8in C7T = cos EE5.+ Co!

cos (C5 4 C5') = cos C5 cos (9" -

Refer to diagram page J2.

= 1-40
cos C5 T

140 = 13 tan D

- 1
e sin D

Rl ;ig D/

740 = T-3 t-arl Tan 72

73 =13 cos 1
1
sin D
- —cog Bl
7-40 = 0P sin n//

1-3 =

— 36—
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cotan D sin Rl
tan D csc Rlﬁy

gin C5 sin C5¢

. i
sin C& 740
sin F1
1.7 -
sin Rl
sin D
cos
tan F2 gin D

gin G5 =

Sincﬁxsinﬁltanl’z

cos HL

/
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ANALYTIC PROOF OF BEVEL ANGLE FORMULAS

14, contimued

tan D
gin D o tan D tan Haﬁﬁf
cos Kl cos

tan P2 gin D

cos CH =

* sin g7 = 2o D tan P2 tan D'tan P2' _ sin Rl tan P2 sin Rl tan P2
) cos K1 cos HL cos HL cos Rl

_ tan D tan P2 cotan D tan P2' - sin®Rl tan P2 tan P2
cos2Hl

tan Decotan D= 1

*  oin 07 = tan P2 tan PF2' - sin®R1 tan P2 tan F2°
e costRl

=cos S cotan D cos S' cotan D' - sin®Rl cos S cotan D cos S'cotan D
cos?hl

D' = 30°- D «s COtan D' = tan D

- cos S cotan D cos S' tan D - sin®Rl cos S cotan D sin S' tan D

cos<Rl

cos 5 cos S' = sin®Rl cos S cos S!
cosiHl

_cog 8 cos SIE%% - sin®R1)
cos

(1L - sin K1) = cos®*Rl

_ cos 5 cog S' cos*Rl
cos* Hl

gin C7 = cos S cos S'//

—
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Martindale's BEVEL ANGLES: Part 11, page 38 Pagelof 1

NOTES ON

HIP & VALLEY FRAMING ANGLE TABLES

Where the difference in pitch for any angle for one degree of angle D exceeds
1/16", the pitch to the nearest 1/16" can be found by interpolating the minutes of
angle D. The greatest difference to be found in the tables is 11/16" and in most
cases much less.

For example, given an 8" vertical pitch roof slope and angle D=56° 20', to
find pitch of angle P1. On page 47 the pitch for P1 @ 56° is 4-1/2" and for 57° is
4-5/16". Subtract 1/16" from the pitch for 56° and we get the correct pitch for 56°
20'to be 4-7/16".

Note that in some positions the pitch of an angle becomes less as angle D
increases, and in other positions they increase. The pitch will reduce or increase
accordingly.

Angle C6 is given in degrees and minutes to facilitate adding together the
values of C6 for each of two sides of a valley corner angle for bins, hoppers, etc.
The full inside valley angle C8 for such corners can be found by adding together
the angular value of C6 for each of the two soping sides.

[contents] [previous page] [next page]
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HIP & VALLEY FRAMING ANGLES
FOR ROOF SLOPE PITCH

12" HORIZONTAL TO VERTICAL 1"
ANGLE
1] R1 R2 R3 P1 P2-C3 F3 Ci C2 C4-C5] C6
iN PFLAMN
70° 1546 Ly 4114, b 41y, e 41153 e ey | gRO22'
69° s g 4% Y 4194 g | 4'%2 a 1lh9 | 88°17
68° e S92 | 419 135, | 4275, 1hya | 427ae Ly e 88213
67° %2 %2 5Vis 193 | Shis 4y 5k 2 Ys BE°08'
66° 192 Y16 5%s e 5% Ty 5% S92 133, | 88°%04'
65° 2954 e 5% 853 | 5% Y 5% Y6 13, | 87°59"
64° 92 oz | 5% 1853 | 5'%s 13, | 5'%¢ Ig Tis 87°55'
63° 9y | Taz | 611s ve | 6% s | 6% Y16 e | a7°50'
62° Vi < 6llaz 1732 | 61Va2 1335 | 61laz Taa 1932 | 87°46'
61° e W 68 122 | 6% The | 6% T 1355 | 87°41
60° T Yaz 6% Y16 6% e 62% 2 by Y2 B7°37
59° il 16 7¥1s %3 | 7¥1s e 7% 2 Yy Yy 87°33'
38" 2 16 7'%2 | % 7'%2 | The 71933 Vi 19, | 87°29"
53'“ 2T e | 7% Sy ¥ 892 | 7% Y32 1T, | B7°24"
56 e 8Yis tlys | 8ls a2 | 8Mie %16 %e | 87°20°
55° 13 133, | 8% e | 8% 532 | 8% b1 16 | 87°16'
54:: 1316 e 81 2332 | 81%s 1952 | 8'Vie Ty, 195 | 87°12'
53 136 16 9 3% g by g e %32 | B7°0R'
52’ thae | 1h2 | 9% tas | 9% Ve 9llag | ¥ Ve 87°04°
z 51 242 g 9%lyq 1376 | 9'hie by 92y, s 5 87°00
= 453: ;%a 132 lﬂ;r‘az :T«"az I{D}}}{:i 1}’: lgl ) ;?&2 ;ir;sz gg:gﬁ
z 1 1 T 2 2
cage | 5 | e 165 | Be: | 2ok | % | 0tdas| Tae | thes | seces
47° Y 110 T8y | 11%% Ve 11%2 s e | 86°46
z 46° 235, | gy | 11'Tme]| lae | 11'Taa| e 11% 155, | 1l | 86°32
£ 45° 2355 | e | 11196 1 1% k2| W 112%z2| Y 2%, | 86°38'
: 44° 233y « |*11%s2] 1la2 |*11%6 Yo o |*11%}az| Ja %2 | 86°35
T 43 s 2833 | %11V 1;16 *117%2 g *11%32 1Ty g 2332 | BE°32
5 42° ling 136 (#1007 | 1352 |*102Tez| Y2 |*10%s 152 | % 86°28°
41° g Ya *10Vy 1% 2 |*10%:2| Ve *10Y2 Y16 W B6°25
5
g 40 Bhyp | 29p | *10%s | 1316 | *10%2| Y2 | *10%32| %z | Y | B6°22]
39° % e | w93 | 1l 0¥y 2 «9l¥16| %2 | %2 | 86°19
g 38° % 1 *91%5z] 1%2 | *9'%a2]| o *9lbas| P 2952 | 86°16
37° 195 | 1s | *okas | 1316 | *9lis | }2 *9 Vs b e | 86°13°
36 992" | 1% *8% 1%s *gy 15495 | *8'%e| %l 36 | 86°10
gi: ?'E 1?’3: “871 6 I?IE *ATe 1?’:2 *S?’a i‘.”n ::;‘15 Eﬁ:ﬂ?'
1 * 1 * 604"
TR IO Al IO OO e B I I Ao T I
32:' 199 | 110az | *7'%se]| 1'% | #7'Ta2| 1392 | *7'%2| thae Blae | 85°59
3 g | 11352 | *7% 1%lage | *7 T s ®7% ¢ LT s | 85°56
30° bg 1l =63lgo] 12352 | *6'%e| Tis *7lnz e Ta 85%53"
29: by 1%1s 25llygl 12%2 | »6'Wis| Ths 6%, ¥ e 85*s0'
23‘, 185 | 122 | #6132 1% #6130 13s | #6l2 T Te B5°48'
;g, ;Efa : |1 ?‘; *632 | 1 ;:h 8 | *6 : ;s 2 "'E;&}; fgs 2 ;‘a% gg:ﬁ
Y16 1'¥is *5 V% 2722 *5 04 12 *5 2 16 2
25: LT 1196 | *5% 2 Ve #5 % 3% #5284, Uy 2% | 85°40
24° as [ 232 | *s¥% | 2% 5% by *sTis | sz | %2 | 85°38
23, e | 2% s5ly 21ty | =5l ¥ w57 T 2%z | 85°36
2z s 2% sy | 2'%2 | - e | *4%las| 2%a2 | %52 | 85°35
21 Yy 213, | wa% | 2% | *4% Ty | =423 T 156 | 85°33
20° a2 | 2% *41%2] 2% 4% LT *4ls s 156 | 85°31
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* Angle exceeds 45°, Pitch given for complement.
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HIP & VALLEY FRAMING ANGLES
FOR ROOF SLOPE PITCH

12" HORIZONTAL TO VERTICAL

am
AHGLE
- Puu R1 R2 R3 P1 P2-C3 P3 Ci C2 |C4-C5| Ceo
70° 17 Y 4% 2 | 4% ¥a 4% e Tz e | 8647
69° 17 Yase 4174, /) 417, s | 4'The Ly iy | 86737
68° 1% Y32 4%y o3 | 4205, e | 425 Y ¥ 8628’
5?: 127 S 5 136 | 5las %3 | S¥a2 Ya g T3, | B6°19°
66 1'% 1y 5k T 5%s 0 5%s g 3¢ | 86°10°
65° 1%, ¥ 5l %2 | 5'T42 e 5y Ty, tTh: | 86°01°
ﬁd: 1254 133 | 5% Ilgg | 52532 2855, | 5% Y T 85°52"
'53“ 1285, e [ 1 6laz 136 1 6 1354 2359 | 85°33'
'520 12%: b 6%z 1152 6¥%2 135 | 692 e 176 | 85°34
61 1% 1493 6172 132 6% 2Tae | 6172 154 3lye | 85°%25
'50: 1% Yis 6136 ] 1l 6272 T 61% by 1 85°17
59°  1%%a | s [ 7% | 1% | 72 | % | 7he | 'Tas | 1lsa | 85°09°
53.: 111, tlas | T 172 7% s 74, Y 1ie | 85°00°
57° 1'% MWae | 72hae | 1%z | 7'is | 2%s | % %3 | 1V | 84°52'
56 12Vaq % 6 | 112 | 7' ae 205 | 7154 by idas 84°43
55: 1%lgy oy | 8B 1% B¥az Toyg | 8% Ty | 1l 84°35'
54n 1% tTae | 8% 1716 8l1%s Y9 | 8%16 The | 1%: B4°26'
53° | 11%a | 2%s | 8% 1% | 8'%e | he | 8% %52 | 1%s | 84°18'
32" | 1% %6 1 9%1s | 1'%2 | 9% e | 9%e | W | 1l | 84010
E 51 1%e | 1 9, 1'%:2 | 91%2 | ks | ok 252 | 1% 84°02'
; 50° 11732 | 1V 9% 12la2 | 913y, gy | 9274, 36 | 1%2 | 83°sq’
=4 il 1k | 10% | 1% | 10%:e | 1 10%6 | Tz | 1he | 83°47
5 ﬁm 1}-@ 1% 10% | 1292 | 10% | 1 1013z T4 1%1s | 83°0'
dge | L1k 12%2 | 11ls2 | 1 10292 2% | 11%ss | 83°33'
$ 1% 1% 1134 12% | 11%e | 1 11%3s hqg | 1% 83°26'
o 45° 1'%3 | 1% 1% | 1%%2 | 112742 1 1116 3kys | 11352 | 83°19
o 44° 1% 1'%2 [*11272] 2% [*n1% | 12 *112%q| 1 176 | 83212
T 43° | 1% 1'%z (#1176 | 218 |*11'}52] 1 *111%2| 1he | 116 | 83°06
s 42° |l 1lhay | 1% |*11lhe | 2% |*10'%6) 1 *11% | 132 | 11%: | 82°59'
z 41 1%6 | 1'%ie |*102Vas| 2% [#10'%.] 1 0% | 1% 1V 82°53'
r 40° 1%2 | 1%z |*10%:2 | 2'Vse [*10%8: | 1 +10'%32| 1%2 | 1'%a2 | 82°%¢'
é gg‘-" l;r‘q I;v’a *01%¢ | 2%e |*9Ts 3lys |*10%e | 1%1e 1% 82°40'
5 38 173z 13 | =0 2175 |*9ls g |#9232 | 1The 1%6 82°34°
370 | v | 2he [voly | 2% [s9fms | 34, |eod 1% 11952 | 82°28'
36 1%s 2%2 | *82%; | 22%:: |*8%T4. g |*olye 1% 1% g2°22'
35: 1952 2%z *3l% gl 2136 | *81T4a| 156 | *a¥% 1% 1% 82°16'
34° |1k | 2% | w8l | 2'%6 | 8%z | '%ie | *8%ae | 11Vee | 1202 | 82011
33° 1% | 2k *7s2] 3Vaz | *73%2| 2%ap | *8%3: | 1% 12432 | 82°05'
32', 1% 2% #71 gl 3% 75y 2 | *7% 1133 | 1'% | 82%0°
31 1Ys2 2852 | *7% | 3% *T751s T 7133 1% 12332 | B1°54'
30° 1 2%%e | *7Ya2 | 3'%5s | *7las Ta 796 | 1Y 12%: | 81°49°
29: 3las | 36 6136 3% #6¥ Ty | *7laz | 1V 1% 81°44'
-aan Lo4e | 3%2 *6he | 3% | *6ln Thaz | *62%52| 11Ta: | 1% 81739’
2?.:. %2 | 3'%:2 | *6%2 | 3T AT 196 | *6l2 1¥%6 1%%: | 81°34
26 Ts 3%, | * 4l *5lbhg| 285; | *6Vs 1'%z | 12%: | 81°29'
25: e | 32842 | *5% 472 e5llyg)| 284, | #¢ 1%z 1134 | 81°25'
24° 135 | 4 *she | 41%. | *sThs | % *5253,) 12150 | 1135 | 81°21°
23ﬁ 2592 | 4Ta2 51y 4% #5308 Tlee | *S1Tq2| 11%e | 128752 | 81718
22:' ¥y 4T *5 4Ty t418yg| Tlyg | *5%:2 | 1146 | 1272 | 81°14
21 392 | 4% | *atdyg] 5l ¥qllyg| lyg | #5lqe | 1% 1% 81°11'
20° Wae | Slaz | *4'%2| S'%: | *4Ts | flas | 4% | 1% 1% 81°07"

* Angle exceeds 45°. Pitch given for complement.

SV e

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

HIP & VALLEY FRAMING ANGLES
FOR ROOF SLOPE PITCH

12" HORIZOMNTAL TO VERTICAL 3"

AMGLE
D R1 R2 R3 P1 |P2-C3| P3 ci1 c2 |ca-cs5| cs
IN PLAM
70° 213 Tlgy | 474s 1% 4y 15 | 4Ta: llge | 1 B5°15'
69° 214 193 | 4% 1Va 415y, Mgy | 41%, | % 1vs: | 85°1"
68° 2855, e 41154 1532 4235, 1552 4llng 1355 | 1%z B4°47'
67° 2% 1892 | 4'%16 | 1782 41815 | 146 4%%3 The 1931 84°33"
66° 2% 1753 | 5%2 1% 5% 1% 5%z 15845 | 1% 84°20"
65° 2%, Y46 5'3%z | 1'%z | 5T 1V Sldy, Ly 1l 84°07"
64° 21y bry §lgp | 1135 | 5llne | 1% 55 1Tas | 1%22 83°54°
63° 214 ilas | 5% 1'% | 5'%e | 1% 57T %5 | 1'%z | B3%41"
62° 2814, 23y | G542 172 | 6%s 178z | 618 ¥ 1% 83°28'
61° 2%% Y 61%: | 1% 6%z | 1l 6% Tlys | 174 23°1s’
60° 2'%2 | %6 | 62Yaz | 1'%ie | 6232 | 1%z | 62la2 | 23a2 | 1'% | 83°02]
59° 2%s Y 618 | 1% 7 1%:2 6%%2 % 1k 82°49
58° 2% 1644 T¥4e 11%¢ 799 1%e s 1346 191 82936
57° 2175 | 1 7V 1% 7% 11 | 7192 2T, | 11932 | 82°24
56° 2% 1'% 72542 | 13%: | 72Th2 | 1% e 7 299y | 1%14g | 82°12°
55° 21855 | 114 glne 2Vs2 Biq2 1139: | 8lae Y96 | 1'le | 82°00°
54° 2%e | 1he | 8% 2%3 | 81%52 | 1'%4: | 8142 | 1 12%, | s1°48
53: 21350 | 1%e 8lle 2% B 176 8% 152 12532 | B1°36°
52‘, 2% 1% | 9 2% 9% 17 8% | 1% 1'% | 81°24'
3 51 21043 | 1% 956 2152 | 9% 1%z | 9% 1Y% 127 | 81°13
50° 2% 1'79: | 9%Yaz | 2T 92552 | 1'%z | 9%s 1% 1292 | 81°02'
Z 49° 2%s | 1% 10 21755 | 100 | 1'% | 92%2 | 1Y% 1'% | 80°51
» 48° | 2l 1*%2 | 10% | 2% 10" %z 1'%s | 10% | 1%:2 | 13}z | 80%0
4 4r 2%s | 1'% | 10%%2] 2%%: | 10%8 | 1R 101%3z| 1115z | 2 80°29
< 46° 2% | 17%:2 | 1132 | 2'%s | 110 | 112 101%16¢| 1% 2s | s0°18'
§ 45° 2Ys 2 11'%2] 2% | 112%:| 1'% 11%6 | 17s | 2%:2 | 80°07
o 44° 1 2%2 | 2% | 11T |3 *11'%6| 112 112%2| 1}z | 24 | 79°57
I 430 2143 2%e | *11% 3l #11 1V *112% 3| 1% 2% 3 79“4?:
345‘1‘ 2 2%6 |*11'Vaz| 3% aals |1l |a11%as| 1'% | 2062 | 79°37
s 41 1*%: | 2%e [*10"%s| 3% |*10% | 1%e  [e11%se | 1%%ee | 20 | 79°27
2 40° || 1'%46 | 2% |*10%6 | 3'552 |*10% | 1152 |*10'%6| 1106 | 2%2 | 79718
g39: 1% 2235y |*10%6 | 3'%2 |*10ls2 | 1'% |*10'%:| 1% 2%¢ | 79°08'
38 1273 | 22752 |*9%s 3% sgllng |- 1'% |*10% | 1'% | 2152 | 78°59
37° || 1'% | 3 eoly | 3% [*9%e | 1'% |*o¥is | 1% | 2% | 78°50°
36 12%3 | 3la %082 | 4 *g 1%e [*01%2 | 12%: | 21%: | 78%41°
35° 12%3: | 3% 92Tz 4% 82lag| 1%, #9832 | 1302 | 2The 78°32'
34° 1'e | 3152 | #8% | a%s | *8'Vaz| 1'% | #8%a | 2 2%, | 78°24'
33° 154 3l | *8%e | 4192 | *Blas | 1% *3%s | 2Vis 2% 78°16°
320 ll 1'%z | 3%Ta2 | *7Ts | 42laz | #7000 [ 18 8%z | 2% | 2'7%s2 | 78°08
31 1% 43 #71% 0] 4%Tag | *7Ts | 1'%z | *8laz | 2%: 2% 78°00"
30° 1Yy 4l *7%6 | Slae *7%2 | 1% 7% 2% 2% 77°52'
29° 118532 | 41552 | *7 3 6% 1%2 *7ly 2% 21935 | 77945
23: 1748 4llqg | *6% 5l *61%:| 1% +7l5: | 2% 254 77°38'
27 1% 4% | *6'%2| 5235 | *6%e | 1% «7 21hag | 222 | 77°31
26° 1% sTae | *6%e | 5%ae | *6laz | 1732 6 2% 2llng | 77°24'
25° | 1%2 | s¥a | *5%%:) 6l *s2%2| 1% | *6%2 | 2%ie | 2%%2 | 77°18
24° | 1742 | 5% | *52laz)| 61%a2 | *5% | 1}s | *6%2 | 2'%ue | 2%%ae | 77°12
23 1%e | 6%z | *5'%a] 62Tz | *5W | 1% | *6laz | 200 2% 77°07
22: 1% 671e 5l 7¥e .5 1ls #5135 217 | 2% 77°01"'
21 1le 6273z | *4%w | 7% 3, 1Va: s5% | 219%: | 22%2 | 76°56'
20° 1laz | 7% “453 | 8 sl |1 *5ly,| 2% 21%4 | 76°50"

* Angle exceeds 45°, Pitch given for complement.
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HIP & VALLEY FRAMING ANGLES
FOR ROOF SLOPE PITCH

12" HORIZONTAL TO VERTICAL 4"
ANGLE
LB R R2 R3 P1 |P2-C3| P3 C1 c2 |c4a-c5| cs
70° kE ) Ths 4% 1% 4%: thae 4l T 1% 83%47"
gg: 3:?” ﬁ 4;}&: 1:?&: q?fg% 1?;: 4;!&“ :5":: 1?@ 83929
311 Taz | 4% | 1'702 | 41%2 | 1%6 | 4% Ve 1s | 83°11
67° 34 19 | 413 | 1% 487454 | 1% 4255, Y6 1l 82953'
66° 3%l4 tlyy | Slas 1'e | 5Wis 1133 | Sla: L5 | 1% 82°36"
657 3% Blys | 54 12835 | 5% 11855 | 544 Ty 1% g2°19'
64° | 3'%a | % 5% 1% | 5% | 12 | sk Mas | 1'%e | B2°02°
63° 3% Tas | 5% 1154 5854 1% 5%3ng T/I 1% Bl'“'*'ISr
62° 37 T 6 24 62 1'%: | 5%V %16 | 1'% | 81°28'
61° 3ls 185 | 6% 2% | 6%s 1% 672 T 1% 81°11
60° 315 | 1l42 6l 2% 6% 1'% | 6!%2 2954 | 1294 | B0°S4'
59° | 3% | 1%: | 6% | 2%: | 62Tz | 12%: | 62%z | 3lae | 1%ls2 | s0°37
58 3% | 1he | 7 2% | TV 1% 6842 | 142 | 242 | 80°21
57° 3l [ 1% 7%: | 2%z | 7% 12552 | 772 1342 2% 80°05
56° 3% 1l | 7% 2%e | 7'Wie | 1'%6 | 7le 1%2 | 2%: | 79°49'
55: 3% 174 73T | 2%z | Tl | 1%V | 7E%az | 1Ta: 2%3 ?9"33:
54 3%: | 1'%: | 8% 2% 8%z | 1% glys | 1%z | 2%: | 79°17
53° 3% 1% 813%: | 2% 81%: | 1% 8llgs | 1'%z | 2%e | 79°01
23 i1 2 2 1 3 &
52° 3%y | 1% 82%; | 2%4: | 8%%2 | 1%%: | 8% 1'3%: | 2% 78°45'
§ 51° 3l 1*%: | 9 3e | 9 1185 | 8'%6 | 1'%:2 | 2% 78°30'
2900l 3le | 1'%e | 9%z | 3% | 9% | 1'%s | 9% | 1'% | 2} | 78°16
= 49° 3lae | 2We | 9'Whe | 3% | 9%%: | 1%Vas | 9'%A | 1'% | 2% | 78°01
> 48 28145 | 284, 10Vaz | 3%342 | 10% 130 | 9204 | 121y, | 2194, 77°47"
b a7 | 2t | 2% 10 | 30%As | 10% | 1%has | 10%e | 13341 | 2841 | 77033
< 274 21355 | 10% | 32l8: | 11 2 10 | 1'%e | 2232 | 77°19°
-
845 22 | 21%: | 11%2 | 32%: | 11% | 2 10:%:| 1% | 2% | 77°08°
o 44 2285, | 2215: | 11% | 3'%16 | 111%6| 2 11%16 | 11916 | 21316 | 76°51°
T A3 | 2tas | 21%6 | 11%%2) 4l1e [ *11%542| 2 11%s | 2 273 | 76°38"
x 42° || o1l4g | 2185 [e11tlae)] 4lae [*113 | 2 111596| 2016 | 22%2 | 76°25°
4 2% 3% [*11%6 | 4% |*11 2 «11'Ye| 2%2 | 2'%6 | 76°12
(4]
£ 40° 1l 2%¢ | 3%: [+10'%6] 4'%82 [*10% | 13%a2 [*11'ls2| 2%42 | 3 75°59°
g 39§ 21y 315 |*10%e | 41Y1s |*10%ae 13l | =11 2% 3lya ?5“#'?:
38 2185, | 3%  [*10%6 | 42752 |0l 13Vas |*102Ysa| 21142 | 3%a2 | 75°35'
37° I 2382 | 3'%6 [*9% | Slsz |*9'Taz | 13Vsz [*10'Yaz| 2'%: | 3% | 75°23'
36 2114, | 4 *gly slas [+9%6 | 11846 [*10%s2 | 2V 3¥e | 75°11
35: 2% 47 #9089 | 5134. | =8274s| 12%s | *0%dag| 2% 3%2 T4°59:
34° | 2l 4lne | *8'%e| 5% *8'7s2| 12%2 | *9%1e | 2% [ 3V 74°48'
33 2%s | 4%lay | *8 52%2 | *8%e | 1% «oly | 2146 | 3% | 74°37
320 214 42%, | *8%s | 6 | *7%%2| 12752 | *82Ta2| 2% 31l | 74926
31 2% 5la 7l 658 »719%3s| 1135 | *81%32| 2146 | 3% 74°16°
30° 2 5%, | 71%,]| 6% | *7%6 | 12%:2 | *8%s | 2% 31%, | 74°06'
8 1Mz | Stae | *7%6 | 6272 | #7082 | 1% *g8lae | 2% | 3The | 73°57
23‘ 1% 53l | =7 7la =534 1285 | =713 3 ily 73°48'
27 1'% | 6%2 T LT s6Tie | 110 | *7 %2 3% 317, | 73°39
26° 1% 6% 6%s | 7% w6%e | 1% w7114, 3l 3%e | 73°30'
25° 11'hg | 7 s6has | 8% 2529 1'%z | *7% | 3%e | 3'%: | 73°21'
24 11 719 | »s¥s | 81%2 | *s% | 117s2 | 6% 3 | 3% | 73°13'
23" 1% | 7% eshy | 8155 | *s¥ | 1M *6'ig| 3% | 3%las | 73°05'
22‘ 1 8 w5llnal 9134, | »5ly 1%¢ 51532 334 34 ?2”5?|
21 1The | 8232 | *slie | 9% w42l4,| 1135, | *6%2 | 31342 | 3232 | 72950
20° [ 1% [ 9%z | *#'%el 10%s | *4%s] 110se | *6%s | 3% | 3% | 72°43'

* Angle exceeds 45°, Pitch given for complement.
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HIF & VALLEY FRAMING ANGLES
FOR ROOF SLOFE PITCH

12" HORIZONTAL TO VERTICAL 5"

ANGLE
B R1*| R2 R3 P1 |P2-C3| P3 Ci C2 |C4-C5| C6
IN PLAN
70° || 4% | las | 4 1'he | 4%2 | 1% |4 Ve | 1% | 82°26'
69° 4%las | %4 | 4% | 1208: | 4l 1%6 | 4742 %is | 1%}sa | 82°04°
68° 4% 2lar | 4%he | 178 4% | 1% 4% ¥ 1% 81°42'
67° || 4 %2 | e | 4%as | 13%2 | 4l | 110e | 4%lae | 2laa | 11%s | B1°21
66° 4% s | 4T 2%e | 4'%s | 1% 4% *%e2 | 12%2 | 31°00
65° 4%z | 2% | 5% | 2% | 5% | 11%s | Shee 2552 | 13132 | 80°39'
64° 4 %2 | 5% | 2l 5133; | 1% s 23 | 2116 | 80°18°
63° 41%: | 1 57 | 2'%2 | 5% | 1106 | Sll82 | a2 | 2 79°57°
G2° 4 1lye Sl3ng | 2T 574 1%5 | 5542 Tl | 23 TQ"EEI
61° 4% 1Y% 632 | 2%se | 68 2l52 | 6 1z | 2%2 | 79°15
60° 4102 | 172 | 6% | 2%)as | 6l%2 | 2l4s | 6l 1352 | 2'la2 | 78°55°
59° 4%: | 1he | 6'T82 | 22%: | 62142 | 20 6% 1%3 | 2'%sz | 78°35°
58° | 4% 1'% | 6°%2 | 2% 6'%s6 | 292 | 6%%2 | 1782 | 2% 78°15'
57° || 4%e | 1la 7¥92 | 3 7%e | 272 | 6%%s2 | 1942 | 2%6 | 77°55
56° || 4%2 | 1% 7%6 | 3%2 | 7% | 2W A7 1% 2% 77°35
55° 4%z | 1®%: | e | 3%a2 | TR 2%: | Tl 1%6 | 2%%a2 | 77°15
54° |l alss | 12%ap | 72752 | 382 | Blas | 2% | 7T 1172 | 22932 | 76756,
53° 4 11%¢ | Bls 3%, | Bllaz | 2'W2 | 8 1'%2 | 28742 | 76737
52° | 3'%e | 2lne | B'3n2 | 31032 | 8P4z | 2% 8%:2 | 1'le | 2'%6 | 76°18
§ 51° 3% | 2%s | B2Yan | 32302 | 8%lae | 2% 8%e | 1% 3 75°59
* 50° 3'Ta: | 2% 9 3% 9%z 2%, | 82%:2 | 12782 | 316 T5°411'
Z49° | 3%ws | 2%s | 9%is |4 9% | 276 | o | 12%: | 3% | 75°23'
L 48° || 32%: | 2%e | 9 4%2 | 9382 | 2% | 9Tns | 2 3%e | 75°05
; 47° 3%gy | 22%2 | 9%lns | 4% 10%6 | 2'%2 | 9%%z | 2%: aty 74°47
£ 46° 3'%: | 27 10%16 | 4152 | 10'%s| 2'%2 | 10%82 | 2%6 | 37}z | 74°30
o 45° || 3'%az | 3 10252 | 4% 11le | 208 10'Yaz| 2% | 3'%2 | 74°13’
o 44° || 3% | 3% | 11}aa | 4%%: | 11%4s | 2% 102Yaz| 21142 | 3% | 73°56
T 43° || 3'3%: | 3% | 11%0e | 4382 | 11} | 20 10°Yaz| 2%e | 3'7%2 | 73°40°
L 42° || 3tlse | 3l 11196 Sk |*11%%2| 2} 11%6 | 2} 3%s | 73°24’
, 4° 3%z | 310 |*11'%6| 5% |*11%e | 202 113 V5| 2% | 3% 73°08
£ 40° 3%z | 3% |*11'%:2] 5% |*10%%s2 2ln 12 2'%e | 3l%e | 72°52
339“ 3% 4;;;; *11;;;3 5;};;; =1n;m 2% -u;m 2002 | 3% Ezg;
38° | 3% | 4%z [*10%Vs:| 5232 [*10%2 | 2'%: |*11%e | 2%Taz | 3'%ne .
37° | 3%se: | 4¥e  [*10%:z | 6% [*9'%e | 20352 |*11 2'% | 3% 72°07
36° 2'%6 | 4% |*9'%6 | 6'%az [*9'%a | 2Tas |*10'le| 3l42 | 3'%ne | 71°52°
35° | 2% 4%V | *9'%z2| 6'%z | *9%2 | 2'%2 | *10%s | 316 3% | 71°38°
34° | 2'%s | 5l “9%s | 627z | *8%%82| 20 *10%z2| 3la2 | d4}a2 | 71°25
33° 2%, | 5k *82%z] 72 «3Te | 21z | *=0l%s| 3%z | 4% 71°12
32° || 28%a: | 52%s | *B'%az| 73 =8l | 2%6 | *9%e | 3% 4 70°59°
31° 21%2 | 6%ie | *8%2 | 7'0ae | *7'%e| 2% | *9%:2 | 31782 | 4%6 | 70°46
30° || 2hx 6% *73132) 8 7V | 2 wobaz | 3'Ta:z | 4% 70°33'
29° || 2Tae | 6'%as | *7ilaz]| B%e | *7%m2 | 20me | *Bis:2| 308 4%: | 70°21
28° 215y | Thae *7%a 8'%¢ | *62%3z| 2% w81ls2] 3'Vie | 41142 ?ﬂ:UQl
27° || 2%2 | 7' | *TVas 9}'1&; *6% 21;:; 1-8?;:3 3291 4?;,’ ﬁgnﬁ1
26° || 2% | 7'%e | *6% | 9'%s:2 | *6% | 2We | *Blie | 3042 | 47082 | 69
25° || 2% 8%z | *6'%z| 9%%2 | *6}1e | 2 *73 72| 3'%16 | 4192 | 69°36
24° | 2%s: | 8% *6%e | 10% | *S'%e| 13sz | *7% | 4 4Vs 69°26
23° || 1% | ol | +5?%a| 10% | *5'7a2| 12%2 | *7las | 4%4e | 41%2 | 69°16'
22° |l 1% 9% vsvs | 1176 | *sW | 13%82 | *7W | 4%z | 41%: | G9%07
21° | 1'% | 10% | *S'sa2|*11'316| *5 1252 | *7%s | 4702 | 4% 68°58
20° 12352 | 11 *5hie |*11'%z| *4%3453z| 12%:z | *6% 4% 2 45z | 68°49'

* Angle exceeds 45°. Pitch given for complement.
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HIP & VALLEY FRAMING ANGLES
FOR ROOF SLOPE PITCH

12" HORIZONTAL TO VERTICAL A"

AMNGLE
D R1 R2 R3 Pt |P2-C3| P3 C1 c2 |cacs| cs
IN PLAMN
70° 5% 1%: | 3% 1*lae | 3202 | 1202 | 3282 | The | 1%A2 | 81012
69° 51%;: | ez | 4hae | 2h1e | 4ln 1%z | 401 % 11%s | 80%46,
68° 5%s 23y, | 4% | 2%e | 4'la2 | 1308 | 400 e | 232 | 80°21
67° 5”4:: 2h5: | 4ln 2%2 | 4% | 2 'y | % 2! 79°56,
66° st | Ta 4%%, | 2% | 4%%2 | 2%e | 4'hs | 'ae | 27 | 79°31
65° 5% 189¢ | 42%:z | 2%2 5 2% 4% | %2 | 2%6 | 79°06
64° 5'%¢e | 1laz | S' 2% 5% 2%e | Sl Ve | 2142 | 78%1°
63° Slipy | 132 | 5llaz | 2% S1%: | 2% Sllas | 1l42 | 2 78°17
62° 5% | 19as | Shie | 23%ax | Stiaz | 204 5he | 172 2%e | 77°53
61° 5 1%z | 5136 | 28182 | 5%la2 | 2% Sy, | 1599 | 2%lae | 77°29
60° || she | 1% 6%z | 3%: | 6%s | 2%is | 6 1 2% 77°05
59 s%: | 1% | 6%2 | 3%2 | 6las [ 20 | 6% | LoAe | 2202 | 76°41
58° sher | 11%. | 612 | 3T1s2 | 610s | 2%6 | 61382 | 11342 | 21%6 | 76°17
57° |l stax | 1liae | 6% | 3le | 62z | 21%a2 | 6l | L1t | 3 75°54"
56 4¥lgy | 11, | 7 3% 7% 22las | 61%s | 1%e | 3%2 | 75°31
55° || 42%, | 1'% [ 7% | 3% | 7% | 2'%e | The | 12Va: | 3%e | 75°C8'
54° 4% 2 | PVla2 | 3%%2 | T1he | 2% 7132 | 1% 3%:2 | 74%6
53° | 4136 | 2346 | 7252 | 4las | 8%2 | 22%: ?‘2:: 11346 | 31152 | 74°24'
52, 4235, | 294 8lhe 435 Bligs | 278 | 7232 | 1%%0: 37{‘45 ?4:132_
Z 51 4tly, | 2% | 8llgs | 4182 | 82%: | 2%Ta2 | 8%a2 | 2 3172 | 73°40
2 300 4t [ 2% [ 8 |4 |9 2% | 8%e | 2% | 31%: | 73018
49 4175, | 2% 8156 | 4116 | 9'a2 | 28%2 | 81Vas | 2% | 3'lns | 72°57
 48° | 4155, | 2%, | 9%as | 4%Tas | 02las | 21946 | 83l4z | 2816 | 3238 | 72°3¢
3 :gu 4;%: 3};&5 9';’;:: 5’ m% 2;?.5 g}n 2:3m 3?:@: ?::15:
- a%6 | 3%2 | 92742 | 5%e | 10 28153 | 9l 2% | 3'%e | T1°54
>
§ 45 | 4% | 3% | 10%e | 5% | 10%%s] 2%%ae | 9'%s | 21952 | 4 71°34"
" ﬁ, 45{;1 31%: | 10] 5% 112;1 3 10%2 | 2!lAs :%m—. ;;Qg}
I 4% 3% 10%s 5% 11 3 10% 2V 2 .
k 42° | alay | 330y | 117 | SPlar | 11%%.| 3 1016 22%2 | 4%8z | 70°36
; 41 3% | 4%2 | 11'%2] 6% [*11'%e| 3 11 3 4% | 70°17
P 40° |l 33%, | 4% | 12 6'%2 [*11 | 3 11%: | 3%: | 4% | 69°s8’
§ ggﬂ 3252 | 41%, |*111%af 6% |010% |3 111 %2 3;,-::2 41%2 | 69°40
34 | 42745, (*#11%6 | 6% #1084 | 270 | 11%3%2| 3% 4'%2 | 69722
" 37° | 3% 5%2 |*10'%6| 7l |*10% | 23%k2 |*11% | 3'%s2 | 47%2 | 69°05'
36 317, | sllay [*#1015s2] 73 |+0% 2086 |*11%6 | 32 | 4%ls: | 68°48
gi: 3he | % mg?ﬁ: ?:}hu *91%2| 22%1 [+11%, ggﬁs% :i?n ggﬂi;:
334 5%%%2 bt 2l 7 6 *Gie 2% *10 s 2 Yy g L :
33° 3k |6%e | 9% | 8% | *8% | 22742 [+101%:] 3136 | 42152 | 67°59
32° l3%e |6l | solse | 8% | 8% | 2'%6 |*10%s | 3156 | 42%: | 67°43
31° | 3%, |6l | +8%%a| 8i%s | *8lae | 22%: |*10%16 | 42 | 4%s2 | 67°28
30° |l 3 e | *81%a| 9% | *7% | 22%2 | *9'%s| 4% | 5lsz | 67°13
29° 22%;3 | The | *Blas | 9%laz | *7Te | 206 | *9%se | 4T82 | 5% | 66°59
28 2% | 78 | *7% | 10%a: | *7ls | 2 *0%5s | 4%s | Sz | 66°45’
27 22982 | 8193 | +7%0 | 101%a2| +62%2| 21%: | v9%2 | 4%e | 5% | 66°31
26 2 8 | s7e | 11 6% | 21782 | *8% | 4172 | Sk 66°18
25° | 2114, | otla, | 67| 11k | s6% | 2102 | *82la2| 4% | S%e | 66°05'
24° |l 2T46 | 92T | *6!7m2|*111 56| *6 213, | *81bsa| 4234, | 5% | 65°53'
231, 2115y | 10132 *6732 |*11% S'lng| 21042 | *8% | 4'%6 | S1¥%32 | 65%2
22 2V, 11 o515 6| *10272| 51746 2% eglys | 429, | 51099 | 65°31
217 | 285, | 111146| *52Vsa|*10%6 | *S%u2 | 2%e | *72%2| S sva | 65°20°
20° 26 |*11% *5%4 *925% 0| *4% 2% *7% s5hie 5%s 65°09°

* Angle exceeds 45°. Pitch given for complement.
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HIP & VALLEY FRAMING ANGLES
FOR ROOF SLOPE PITCH

12" HORIZIONTAL TO VERTICAL m
AMGLE

o PL“ R1 R2 R3 P1 |P2-C3| P3 C1 C2 |C4-C5)| C6
J0° ﬁi 2 23 2‘ 33 - I aea 5 24 80°04"
69° ﬁﬂ;;a 2}&: g“;:: 2% J'Z:: 2% 2 3‘2,@: ﬁm 2443 79°36
68° 6'%:2 =£= 4% 2%e | 4%s | 282 | 4l Y 26 | 79°07
67° 6% b 4% | 2% | 4%z | 24 456 1346 | 2132 | 78°39)
66° || 6'%: | he | 4la | 2Ve | 4] | 212 | 4A Ve 2% 78°10
o 1 1 28 13 417 97 42y, 1y, | 2 77°42'
gi" g?.::‘ i(" 1";“1: i';‘:: 5! #:t 295 4";:; 1laz 2 ;-'hz ?T:Ui.
63° 6% 1316 | 5k 3%: | S%: | 2% | S 1ls 21%s | 76°46
62° 6ins | 1%2 | Sitas | 3%z | 5172 | 22}a2 | STs e | 2002 76°19]
61° 64 11%: | s%e | 3'%az | 5% 283y, | 5172 | 1%32 | 3032 75752
60° || 6l1s | 1 525, | 31 6 225, | 5% | 1'Mas | 31 75°24'
59° 6 1ﬁ 6 |3 6% 2‘*,;:: 5;@:3 176 | 3%z | 74°57
58° || S'%6 | 12%: | 6%z | 3%%: | 62 | 2% | 6% | 1lTa2 | 306 | 74731
S7° || sia 127, | 6152 | 386 | 6% 20, | 61%: | 1% 31%, | 74°04
56° 513 | 13142 | 61%as | 4l | 7 3z | 6% 1232 | 31782 | 73°38°
55'.:: 5% 2%:2 | 6'%6 | 4732 | Th 3%: | 6%%ss | 1'% | 3% 73°12'
5tlas | 272 | 7%he | 43 1%z | 3%2 | The | 12%. | 32382 | 72°46
53° 5'%: 2;’/’: ;'i:;l -ii:s %6 | 3%e | 7he | 2l82 | 3'%6 | 72°21
52° |I's 21%y | 71%e | 42%2 | 8% | 34 Tie | 214 32%;: | 71°56'

i 31 e | 2042 | 7' | 4% 8% 3%z | 72%e | 282 | 4 71°32
50° || s% | 21%¢ | 8%z | Slis | 8'%s | 3%6 |8 2%6 | 4%: | 71°06'
249 | s%, |3 aﬁ sty | 9 3{2 8% 276 -ﬁﬁs 70°42°
> 48° || 5%, | 3l 8285z | STae | 9% | 31%. | 8} 21752 | 492 | 70°18
3472 | s | 3e | o S | otha | 3e |8 | 21an | 4l | Gooss
2 46° | sla: |3 | 9% | S'he | 10 3%s |9 2%%2 | 412 | 69°32
£ 45 |l 410 | 3106 | 9'%6 | %82 | 0% | 3%z | 9% 2% | 4% | 69°08'
o 447 4Ty 3% 10 6% 10232 | 3152 | 9l 3 4215y | 68%5
T 43° || 425, | 414 | 10%6 | 6%2 | 11%2 | 3% | 9%%s. | 3% | 4% | 68°23
s 420 |l athhg | abae | 1007a] 6232 | 113 | 3% | 10%a2 | 30a: | 4702 | 68700
2 A7 | a1%, | 41%s | 11l4s | 63082 | 11%%2| 3)a 1056 | 3'%az | 4% | 67°39
o L]
£ 40° | 41 255, | 12! T2 |*11%142] 3 10'%3z| 3%z | sl | 67°18
3 39° 4'%13 ; i 112%: ?ﬁ;a *ul,ff“ 312 10%783| 319 51?3 66°58'
38° [ a%ie | st [e112laa| 7% |*10%Taz| 3'%se | 11} | 3')Ae | S%he | 66°36
37° || 4%, | Si%2 |*117%6 | 8%z |*10'%m2| 31%2 | 1113ma| 3'%e | 5%: | 66°16
36° |l aly | s1%s [+11%16 | 8%s |*10%:2 | 3%s | 11'Tae| 3'%as | ST)az | 65°56
gﬁ: 4 6 [*101%n6] 8% | +9%%s| e [*12 :;m g';:f;s gg:i;:
32%;3 | 6'%2 |*10%2 | 8%la2 | *9% | 31042 |*11 Jis)| 471 /e \
33° || atdyg | 62352 (0104 | 9%s | *9ls2 | 3%  |*13%ne | 436 | 5% | 65°00
32° 3t4g, | Ve [*9'%3 | 92152 | *8llas| 3346 |*11%s2 | 4T4e | S!lae | 64°41
are 3y Tlae |*0l 10048 | *8' ez 3% |*10%%s2| 41782 | 5% 64°24
gg: 3l 2%z | *8%%a| 10195 *8laz | 3%4z |*100A: 4lhs | S1he 64°08'
31%;: | 8742 | *8%6 | 102%2| *71%4s| 3% |*101%2| 42%: | 51 63°52'
28° 3%, | 82%s | +8k | 11% | *7% | 3l [*10%s | 4208z | SVlAz | 63736
27 3% 9lg w7186 | 11272 *7ls | 3%as  [*9% %2 | Sla2 6142 63°20'
26° || 3le | 9% «78  [|*11% | *6%%s| 3 *9% 593 | 6%2 | 63°06
25° | 2314, | 10%2 | *7%: [*11%: | *6!%az| 2'%1e | *91TA2| Sl 6%: | 62°s0'
24° || 22T, | 10%%42| *62}sa|*101 %2 *6%s | 227A2 | *9%16 | 5% 6%z | 62°37
23 2034, | 11%¢ | *62laz|*10%s | 5T | 22%a | *9%as | Sl | 6%2 | 62°%4
22° | 2% | 12 s6% |*9% | *sbs | 2'las | *83%as| 51%2 | 6lla: | 62°10
21° || 2174, |*11'%s| *6l1e |*0%s +5ilgy| 218y | *82%42| 52342 | 6'%2 | 61°56
20° || 2'%;: |*10'%ae| *s% | *8%laz| *5hhe | 2% o8 | 5'%s | 6T4s | 61°%4°

* Angle exceeds 45°, Pitch given for complement.
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HIP & VALLEY FRAMING ANGLES

FOR ROOF SLOPE PITCH

L]

12 HORIZONTAL TO VERTICAL g8
AHGLE
D Rt | Rz | R3 | Pt |P2c3| P3 | c1 | c2 |cacs| cs
IN PLAMN
?0: 7' A2 9¢ | 3%s | 2Tas | 3% 2%z | 3%s 2lyy | 2% | 79%04'
69 7158 | % 3% 2%6 | 3*%a | 206 | 3% %3 | 2%he | 78°32'
68° 7 as | 31%6 | 2106 | 482 | 21%a | 3106 | l3s | 2% | 78°00°
67° || 7h e |4 | 2'%s |4k |2l | 4ls | 28 | 77929
66 e |1 4% | 23082 | 4'%a | 21%3 | 4% 56 | 22%2 | 76°57
65° 7V 1%: | 4'%52 | 3%z | 42042 | 204 | 41k a2z | 2%2%2 | 76°26
64° ??’u 1% 423’;3 3y 4:/. Ll 4104, 134, 3 75051°
63° 7% 1%2 | 4% | 3% 54: 27 4102 | 196 | 31 75°24
62° The | 1% 5V 3179 | S%s | 2%sa | 5% | 1% | 3% 74°52'
61° 7 1'%z | s%e | 3'%e | 5'%82 | 3%82 | 5%2 | 1'%z | 3'1s | 74°24
ggn 611",‘-’1: 11%3 | 51742 | 3%%2 | 5% 3% 5l 1'{-’%; 3;5&: 73°53'
i 67 12%2 | 5% 4 6 3%6 | 5'Ye | 1'%8a2 | 3%6 | 73°24°
58° 6253 | 1'% | 5%z | 4%2 | 6Tz | 3%z | 5%%a | 1% 31 | 72°55'
57° 6232 | 1'% | 6% | 4% | 6l 3108, | 6%2 | 1%%a | 3'%6 | 72°25
56° 6% 2%: | 61%: | 4l 6% 3%, | 6%s | 1272 | 3%%2 | 71°56°
55° 6%e | 22 | 6% 4l | 7 3'%2 | 6782 | 1'% | 4l2 | T1°27
240 | 61%z | 21aa | 6% | a%%as | 7l | 312 | 6% | 2he | 4] T0°s8'
53 6113y | 2la 742 | slaz | 71%s | 3% | 61%e | 2%2 | 4l 70°29
52° 6?‘” 284y | 756 | STae | 7% | 32%a2 | Tha: | 2%a | 4% 70°02'
5 51 6z | 2'%s | 7%e | 5"z | 8% | 3% | 7e 21852 | 41342 | 69°34
50° | e! 3 % | 519, | 8 3% | 7% | 2% | 4'%2 | 69°06'
= 49° shas | 3%s | 8%e | 51%e | slhe | 300ae | 7180 | 28 atlyg | 68°40°
> 434 518 | 31143 | Bl | & ] 3ty | 8l 2% 41 153“13‘
447° | s2is, | 3174 | 8% | 6%8: | 9%e | 3% | 8%: | 278 | 494z | 67°a6
< 46" || s 3t%, | 829 | 6%e | 9%la2 | 3292 | 8la 3 5 67°20°
6 45° | stlap | 32%, [ 9% | 62182 | 10 3% | 82%3 | 3 5ba 66°54'
o 440 | she | als 9% 62%3z | 10'%az| 3'%6 | 8342 | 3l T | 66°28"
T 43" | si5y, |4l | 9'%e | 7% | 10'%ae| 3%%: | 9% | 3% | S%e | 66°03°
s 420 53y | 41%, | 10k | 7% 1%z | 3*%:2 | 9%s | 312 | 5%ae | 65°38
S 4 st | 4% | 1076 | 72082 | 111982 4 9llhe | 3% | 5'%ae | 65°14
=] [
£ 40° |l sty | ste | 10%%:| 7'%6 | 112%.) 4 9'%¢6 | 3% | 5% | 64°50
g 39° Slag | S%e | 11% | 8laz |*11215:| 4 10%2 | 3%%: | 5% 64°27'
G 38 |l aite | 51%, | 1102 | 81782 [*11% | 4 10'%2| 4%s2 | 5272 | 64°04'
37° Il a'%e | 5% | 11% | 82Tas [+10% | 4 102Ys2| 4%2 | 5'%e | 63°1
36 423, | 6% |+11% | 9% |+10%2 | 3%l | 102%:| 4% | 642 | 63°19
35° 419, | 61%: [*111ls2] 0Va  |*10%2 | 3% | 11%s | 4%as | 6} | 62°58'
34° | 4155 | 61%6 |*10%1so| 9% [+0% | 32%. | 11746 | 41%2 [ 6%42 | 62°38'
33° 1l 4% 7% [*10%s | 10% |*9% | 3% | 111lae| 42%e | 6% | 62°18°
32° 1 a4l 7% |*10%a2 | 102142|*90 3T | 11'%e| 4% | 6% | 61°58
3 ale | 7% [+0% | 11%1e |*8%Ma2 | 336 |*112%:| 5 6'%2 | 61°40'
30° 1l 4 8% | *9%a | 11'%2| *8%s | 3% |*11%e | 5% | 6% | 61°22'
29° |l 3% | 8% «obny | 11%142| 8 316 |*11%6 | stas | 620a2 | 61°02°
28 3% 9%2 | *813q¢|*111%42] *7 06| 3%  |*11%2 | SThe | 62%2 | 60°43
27° | 3% | ollyg | *8'9%az]e11ls | +7% | 3% [+10% | 5%s | 6'%s | 60°24'
26 3la 1072 | *8%s |*10%6 | *7he | 3la  |*102la2| 52342 | 62%: | 60°06
25° | 3% 102542| *72%|*10% 2 | *6%%s| 31%83 |*10%s | 52%as | 6142 | 59%49
24" | 3l 11% | *776 |*9% “6Ts | 306 |*10% | 6 e | 59°32'
23° g |e12 o7l |+0%s | %6l | 34 |*10%4s | 6l 7% 59°16'
22" | 3 *11%s | *61%s|+8% *sidyg| 3o |*ols 6% 7% | 59°02
21 2% |*101%46| *6% [+8%1s | *517s2| 3la2 |%9%%se | 6% | 74 | 5848’
20° | 2% [e10%s | *6%2 | *7% | esh | 21%s | *9%s | 6'%a2 | 7'1a2 | 5B°34°

* Angle exceeds 45°. Pitch given for complement.
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HIP & VALLEY FRAMING ANGLES
FOR ROOF SLOPE PITCH

12" HORIZONTAL TO VERTICAL 9"

ANGLE
D R1 R2 R3 Pl |[P2-C3| P3 C1 C2 |C4-C5| Cs6
IN PLAN ]
70° 8l%e | %2 | 3'%a2 | 2% 3% 2'%;g | 3Mae | hs | 21%a2 | 78%08
69° 8%z | %% | 3'%: | 2% alhe | 2l 31%; | e | 22l4: | 77°34°
68° 8llag | 7 3% | 2%2%:2 | 3% 2% 3% | aa | 2254z | 77°00°
67° | 8%: 189¢ | 33140 | 3%16 | 4% | 2%%: | 3'%6 | 2% | 22%42 | 76°26
66° || 8Ta2 | 1%a2 | 4% | 3%e | 4lx | 2%0h2 | 4l 1 32 | 75°52°
65° || 8%: | 1ls | 4llas | 3'Yae | 4%z | 21516 | 416 | 1las | 30a2 | 75°19
64° | 8%s | 1A 41%: | 3la 4146 | 3khe | 4l 1%2 | 3%a2 | 74°45
63 8 11142 | 42%3s | 31%e | 4%%a | 3082 | 4l)e | 1 31%;: | 74°12
62° || 7'%6 | 176 | 4%%:2 | 3'%e | STax | 3l |4l | 1llee | 31042 | 73°38
61° 7% 1% | 5%2 | 4 Sts | 3llas | shae | 1'% | 3*}2 | 73°05°
60° [ 73%z | 1%2 | S%a | 4% | SllAx | 3%As | Sl 1'%z | 3%%. | 72°33'
59 7% | 1289 | 5152 | 4% | 5% 3lTaz | sTas | 18 3%%3 | 72°00'
58° 7% 12%: | s'he | 402 6 3'%2 | 5% 133 | 4la2 | 71°28°
57° || 71%: | 2%: | 5% | 4i%e | 6%2 | 3'Vie | 5'%e | 1'%as | 4% | 70956
56° || 76 | 2%s | 6%2 | 4%k 6%z | 3% 6 1'% | 4% | 70°24'
55° 7Y 2%¢ | 6% | Slaz | 6%%s | 3%%ss | 6%s | 2Ws | 4'%az | 69°52
54° || 7%: | 21%2 | 6'%8a | StA2 | 7 3% | 6% 2%z | 4172 | 69°20'
53° [ 7d4s | 2% | 6232 | Slas | 7 | 3%haa | 61%a | 204s | 4llaz | G048
52° | 7da: | 20%s | 6'%1s | S35 | 702 | 4las | 6%%aa | 21%a | 4l%a | 68°10]
E 51 6302 | 2'%6 | 7% | 5'%e | 72082 | 4% | 7 2%z | 42%2 | 67°49
; 5“: 62%2 | 3% 7e 6laz 8l 4% 7% 2%%2 | Slae 67°18'
Z 49° | 6264, | 3%s | 7101 |6k | 8lsa | 4% | 71%a2 | 2202 | S%as | 66749
» 48° || 6llg | 3T%as | 7050 | 61%:2 | 8% | 4%z | 7!%h2 | 27%a | Sh | 66720,
347° | 6%e | 3thas | 8%s | 6292 | 81%6 [ 406 | 713 | 3%z | 5% | G551
< 46 61%: | 3% 8%e | 6% | 9 415, | 8 3%: | sk 6522
£ 45° || 6% | ale | 8'%ie |76 [ 9'%e | 4% | 8la: | 3%s | S | 64754
o 447 16l a%: | 8*Vaz | 7%e | 9'%16 | 4% | 8046 | 3048 | 5H 64°26°
T 43 | 6ls 4l 9% 72%3 | 10%2 | 4%ae | 8%lae | 3% | 5T 63°59'
v 42° |l g a% | 9% | 8 102hss| 41%: | 8% | 3%%2 | 5'la2 | 63°32°
. 4 51%;z | S 92l | 8%z | 11%az | 41%:2 | 9%2 | 32742 | 62 | 63°05
P 40° |l 525, | sk | 10%: | 8'%: | 11%ae | 4le | 9315 | 4 6%: | 62°38'
§ 3970 || 52haa [ slTax | 10fe | 82 | 110 | 4l 9l%3 | 4%z | 6% | 62012
§ 38° |l stfay | S'e | 100 | 9%sz [el1ilaaf 4le | 0% | 4%e | 6716 | 61°46
37° | 5% | 6%: | 11%6 | 9%1s |*11%42 | 4la | 9lsx | 4l%hz | 6%s | 61°22
36 5% | 61%a | 11%6 | 92%2 |*102%2| ala | 10%s | 4% | 6%}z | 60°58
35° |l ss4 | 6% | 11'%6| 10%: [*10% | 41%2 | 10'%52| 4%%ha | 62%m2 | 60°34
34° | slay | 782 |+11'his| 101 %ae|er0ks | 44 | 10% | 41%e | 6% | 60°12
33° |l 42%s | 7046 |*11%ne | 11006 | *0% | 4192 | 10%7s4) SY2 | 7 53°49'
32° | 4%, | 7% |*10'5e| 110 | *9% | 4% | 11%e | SW 7% | 59°26
3 4% | 8% |*10'Tae| 11%%as| *9las | 4%e | 11%16 | S'ea | THs | 5904
30° || 4% | 8% [+10% |e11%6 | *8*laz| 4%z | 11'%ae| shie | THis | S58%46
29° | 4% | odss | *o% |*11%: | *8%s | 4%5: | 113 | s5Yax | 71%2 | 58725
28° || 474y | 91%a | *9% |*10% | 8 absy | 113)sa| 53%a | 7 | 58°00
27° | 4%s | 10%2 | *9l1e |*10%6 | *7%%a| 4%2 |e11liie] 6116 71%: | 57°40]
26 3186 | 10% | *8'We| *9% | *7% | 4 *111%3| 6l82 | 71%e | 57°21°
25" |l 316 | 11%6 | *811ae| *9%s | *7 3t%s [*11'%2| 6% 72%3 | 57°02'
248° | 331, | 211%6| +8 - | *8%6 | *611ns| 313 [*11%n6 | 61%An | 7% | S6744
23° | 3ty |e111Ta2| o7% | +81%:| 6% | 32382 [e11 6'l1e | 71%6 | 56°28'
22 3% *102%:z| *7% s | *8%2 | *6%1s | 3% *102792| 62783 | 8laz | 56°12
21 375y [*10%s2 | *67haz| *72laz| *s% | 3l |*10%has| 7 sle | ss°ss
20° || 36 | *9'Was| *6% | *7%2 | *5'%2| 3'%s |*10'%as| 7%s | 8%s | 55%0

* Angle exceeds 45°. Pitch given for complement.
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HIP & VALLEY FRAMING ANGLES
FOR ROOF SLOPE PITCH

1an HORIZONTAL TO VERTICAL 1"
AMNGLE
D R1 R2 R3 P1 P2-C3 P3 Ci1 c2 C4-C5| Ch
M PLAM
70° 9134, g | 3% | 2%%9 | 3104y | 2'%3 | 3% 2%z | 21%s | 77°20°
69" 9:!#: ::’fu 3;-:15 2;;}‘15 3;;,-’::: ﬂf:ﬂ: 3!;;: :":-’u 21%‘:‘ ?E“Hr
68° 9% 8 3% 3%: | 3% | 21%6 | 3 s 2¥%a | 76°08
67° 9% lye | 32%: | 3% 3% | 2'%6 | 3%%: 84e | 3%2 | 75°30°
66° 9Ys 1Ye | 3'%6 | 3% | 414 3e | 3% | 1}a2 | 3742 | 74°53°
65° 9l 1%: |4k 3% | 4% 3e | 4ks 1% | 3% 74°917"
64° 8*lys | 1l 4% 3% 4ly 3% | 4% 1% 3la 73%1"
63° 8%%2 | 1% 4% 3%%2 | 4%%9 | 3%, | 4% | 1% | 3314 | 73°06'
62° 8'%¢ | 1'% | 42Vas | 4%s | 4%%, | 3le 4% 1% 318y | 72°30'
61° 8% 1'%:2 | 4% | 4% 5ks 3% 41%56 | 1152 | 3%3%: | 71°56"
60° 82s | 1%3%: | Slag 471 556 32045 | 5 1%z 4l 71°20'
59° 8% 1”{;5 5%z 4% 51742 | 3136 | 5% 11}1; 4% 70°45"
58° s, 1: 2 5:’:: 4135 | 5% 3%%, 5:?;: 1:;:: 4’? 70°10'
57° 8% 2% 2 5% 5 6 4 5173 | 1293 | 4183 | 69°34'
56° 8%z2 | 2Ta2 | 56 | 5%s | 6Ta2 | 4%z | 5%%a, | 2 41%;, | 69°01'
55° B¢ 2% 6 ¥ 6'% 2 | 4%z 5% 2% 4% 68°26"
54° 8% 2172 | 6% | 5'%: | 6106 | 4% 6115 2% 4% 67°54"
53° P32 | 2Me | 61352 | 5'346 | 6156 | 41lne | 61 21s | 5 £7°20"
52° 7% 22752 | 6% 6 7% 4% | 6% 2% sk 66°46"
5 51° 7% 3 6274z | 6752 7182 | 4)2 6% 2% 5%: | 66°14°
50° 7* 42 | 3% 7 Y16 6% 7%%3 | 4% 6'%e | 2% S'%a | 65°%2’
Z 49° 7182 | 3% 792 | 61%e | 8 4 7 2% 5%16 | 65°10
48° e | 3%s | 7k 6156 | 8% | 46 | 7Y 3ls: | 5% | 54°39
ﬁ 47° 756 3% 7% 7¥%. Bliyy | 43 74 3% 5136 | &4°07
< 46° e | 3%%a | 7902 | TVhe | 8%%2 | 4%%2 | T | 3% | 5% | 63°36
g 45° 7We | 4%e | BTa2 | 7'Ve | 9Tz | 42Taz | T 3% 6%: | 63°05'
o 44° 61% 6 | 41%2 | 8" Ta2 | 7156 | 9'T52 | 4% 730%s | 3% | 6742 62°35
I 43° 61%e | 4% 8230 | 878 | 974 4%, | 8% | 3% 612 | 62905
s 42° |l 6'%e | 4% |9 8172 | 1072 | 41%s | 81142 | 3%%: | 6}a | 61°36'
g g 6316 5y 9%, B2Tag | 10"% | 4%%:z | 81Tz | 4 We 6% 61°07"
240° || 6%s | 5% | 9%e |o%: | 11 4%%y | 8% | 4%z | 6% | 60°3g8’
39° 6% 58lyy | 0T 9y 11% 5 8516 | 4% 6% 60°10'
38° 631 51806 | 10%e | 92702 | 11%54s] 5 ol 4175, | 7 50942
r 6la: | 6% 0% 10732 [*112%] 5 9% | 4'We | 7 59°15'
3e° 5% 6% 10%% 2| 10%e |*111152| 5 917 | 47 7Y% 58°48"
35° 5% 6292 | 117 | 102 Ve |*10 54| 4242 | 92%: | S5k 7% 58°22"
34° sl9se | 7V 11%e6 | 11% |*10'752] 4%Ys2 | 92%:2 | 5Tae 7l 57°57"
33° 5Te | 7% 111% 6] 112%a(*10%8 | 4'%6 | 10%2 | 5% 7% 57°32°
32° 5% ¢ B #1128 bgsl*11 6| *92859) 42% ¢ | 1069s S%e Ty 57908
31° S s 8% |*11W |*11% 20l | 474 10Yq 5% 77 56°44"
30° 5 82T |*10%Tae]*10"3 | *0lae | 41%s | 10Ve| 5186 | & 56"2(!:
29° 427482 | 9%¢ |*10%e |*10% »8llhg| 4% 107 62 8la 55957
28 410 | 9884, (#10lye | *0%las| *RSqs | 4104e | 11V | 6%z 8las 55"36:
27° 4%z | 10516 | *9' Ve *9%e | *7¥)as| 4% 11% 6%z | 8114z | 55°14
26° 4% 107% 0% g | *9% 2 | *7% | 4%z | 11T | 62152 | 8T 54953 "
25° 4% 11'842| #8854 *8% *7%s | 4" 11% 62752 | 8% 54"32"
24: 4lhe #112% 5| *#8% 4 #2110 *#a1%5]| 41l | 11'%6| 7142 Aily, 54“13|
23 389y |%11l4 | *8%1e | 7 V42| 6% | 474z %12 7%z | 8% 53°53’
22° % *10%s 78Ta0) *7%6 | %6596 | 4% #1113 ¢| 71352 B”ﬁs 53°36'
21° 3%z |*10%a: | *7'952| *7%s | %6 4 #1185 71%; | 81946 | 53°18
20° || 3'%2 | *9%he | *7hs | *6'%e| *5thie| 3T |r11le | 7232 | 9M2 | S3°01

* Angle exceeds 45°. Pitch given for complement.
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HIP & VALLEY FRAMING ANGLES
FOR ROOF SLOPE PITCH

12"  HORIZONTAL TO VERTICAL 11"
ANGLE
D Ri R2 R3 P1 |P2-C3| P3 C1 c2 [(c4-Cc5| Cé6
IN PLAN
70° 10 hae | % 3 21816 3% | 2W 3l 92| 22T 76°38°
69° 10% 2 96| 3% %32 3%y | 2% 3% .5 3 75°59"
68° 10% 6 %3 | 3% 3%z | 3'%:| 3 3%, Ve 3k | 75°20'
67° 10l 1 3% 3he | 3% ale 3% Slaz| 3% | 74042’
66° 10Yse 1% 32832 3'%a:z| 3'%e| 3% 3% 1la2 3%e | 74°03
65° B:EM 1% 3:?15 3253 4y 3% el 1l 3%e | 73°24'
64° 9% 1%2 4l 3gg| 4% 3lg 4%y 1%31 323y,) 720°46'
63° 9l%1e| 13 49332 4y 417%3| 3% 41y 1% iy | 72°08'
g2° 923y, 1ln 4155:] 4% | 43| 3% 476 1135 4 72008
61° 9%s 11%2] 4% 4% 4%z 32Taa| 4% 1l 4% | 70°52°
0° 91753 | 12%33g| 41315 4llyg| 5% 3% lga] 4%, 1'% 4% | 70°15'
Eg» 9714 1275:| s " 4T S%46 | 4le 418yg] 12332 4% | 69937
5R/° 9598 1353 5933 5lyg 51Tss| 431 5% 113 g| 41, ﬁEI“m:
57° 972 2Ly silyg]| 5%, s 4% 5k 1186 4% 68°24'
56° oly 2V, S1T3g] S1%agz| 53ae| 41%ma| 5T 2 42%;4| 67948
55° g 2M43| 5%%y| S'lye| 6%s | 41532] S51%a| 2% | S5lap | €7°12
54° 82%3| 2% 52%3] 5%%:| 66 4% S¥h3z| 2% LT 456"35:
53° B2855| 2%y Blie 6y 61lpg| 42lgg]| 518y¢| 2135:| 51la;| 66°00
52° 82la3| 2% 6%z | 6'laz| 62%:| 4% 6la 2% | 5l 65°24"
g 51° 81753| 3lye 6lb3a] 6%s 752 43790 6% 219e| 5% 64°48"
L9 =] T T 11 1 13 2 1 1 2 a L
y ﬁﬂn E{ls 3{"?:2 'ET,-’H EI!-'H TI,.-'_n 429500 6155, 2“,.-“.!5 51%: 15"1-n|1-'1-l
= 49 8N 3'%a2| G 7. THhie| S 6?’: 2353| 51%4| 63 401
> 48° 8 | 3l0az| 7haz | The | 7Vaz) Shis | 61| 3%a | 6as | 63705
3 47° 8%z | 3%zl 7hus ?‘1}'1; 8 | Sk ?h 3 | 6% | 62°%2
< 46" Tilae| 4 Tlazl 7'%e| 8Vlaz| 5% 7o 3133 6% 61959
Ed
5 45° ?;Eu 4}*;: 732 si}:: a;:m 5!;: r;‘m 306 ﬁ:;";:: 53:2;‘_
L 44 7 415, 8 & 954, s¥e 7l 3%, 6'Yge| 60°5
T 43° ?}‘; 4:}-“ B'i'r';: 8llne 9:2-':: 5?;'3 '.-’1!:"14 3%;: E:;.:H Eﬂﬂn:
e 42° Thimel 4'%¢ g il 9 1%l 5 gl T 4lm3 6lys] 50952
S 41° ilas | She | 8% | 9%e | 10%z | Shs | 8lax | 4%e | 7% | s59°20'
[+] ¥
& 40° The | 5'%2| 9 9%laz| 10'%az| S'S%| 8T: | 4% 7% | 58°50
g 39" 62%:| s¥% oly 10Vas | 10%%3| 5183 8% 417y  713%,] sse20'
38° 6284s] 6laz 9% | 10%: 11%6 | 5k 8% 43% 4| 7%s | 57°50°
37e 6% 61laz| 9% 10% 118332 sl A%y, 4 7146| 57°20'
36° 6164:| 6%1az| 10%e | 11832 [*11134] sl B82,| sly, 73744| s6°51'
35° (3T 7 101 Tz 10 %92 |11 %2| 5l 9% 3 sl 7y, 56"22:
34° 6%z | 71%ea| 1008 | 12 *10*133| Sli%a]| ol s¥e | BYs | 55°S6
33° 6 73850 11l |*11'%s2|*10%s | S5The | 9The | 5% 8l | s55°28'
32° Sitaz| 8% | 1l%n *11:';;1:: *102}; sis E:E’ 5;:;&: B:tu soa
31° S5%las aling) 12 =10 Lie| *O 2 5% 9 F Gyaz Bz a6
30° 5:,:; si'm #1119, -mlﬂ -gi’h: 51hgg] 918, ﬁ;m s:lm 54°11'
29° Sllys| 9Tys [*11%e | *92T42| #9ly, Sz | 10l 6lne B;IH 53°46
28° 5533 -;dm 216156 ] *oTe ~sﬂm 5Tas | 10%: 6% Bly¢ 53°22
o7° 5 106 |*10'%z2] *0laz | *2%: 58 | 10T 6¥%a2| 9le 52°58'
2g° 41%4| 11 *10 »g2lgs| *718%16| S5Wie | 10% 7Va: | 9%se | 52°35
25° 421ng| 11% «9 1% 5] *R% | *71%a| 4'Vag| 10284 TW 9%16 | 52°14°
24° 4183g [+11% «glag | #72%a| *7h 4% 10 %] 7'%2| 9Te | 51°53
23° 4%: |*11%e2 | *8'%re] *7'Taa| *63%a| 42%a2] 11%a2 | 72| 9'T4a] 51°32°
22° 4Ys  |*10%s 8% | *7%e | *6%s 4305 111y 7T 9¥lyyg| 51°12
21° 3By | #02Rg. | #glqg | #aldyg| *=6ly 41y 11%; Ry 98y 50°53"
20° 3% | *9'lae| *7ilag] *61%2| #5101 4% | 11'Tas| 8% | 9% | 50°34°
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* Angle exceeds 45°. Pitch given for complement.
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HIP & VALLEY FRAMING ANGLES
FOR ROOF SLOPE PITCH

12" HORIZONTAL TO VERTICAL 12"
AMNGLE I
D I R1 R2 R3 P1 P2-C3 P3 ci1 C2 |C4-C5]| Cé6
1IN PLAN |
70° || 11%: I 3 32 | 3% | 2% 3 2892| 3 75°59'
69° || 11% 13¢| 3ls 3l 3l 3lng | 3l 13461 3% |75°19'
68° | 11ls 2932 a}sz 3T, 3% 3% 3% Ta 3%, | 74°39"
67° | 11'3: 1 3N 3by 3% 3% 3% Mol 3%e |73°58'
66° | 10%Vaz| 1332 | 3'%az| 3%%s2| 3%%m3| 3%e | 31%s| 1l4e | 3'%.]73017
65° 107 1316 3932 3%lag| 3%as| 3% 3%, 1V 3% | 72037
64° 163855 1%, %] 4l 4l Ml 32%:z| 174 3290 71°56"
63° 10| 1% 4%z | 4%6 | 4% 3'%e| 4%e 1896 | 4le |71°16'
62° 101%32] 1% 4% 43 4l 3Me| 4%ax | 1'%:| 4782 |70°36"
61° el 1% 4Te | 4| 4llae| 4l | 4% 175z 4% |60°s6'
60° 10'% 2| 12%s| 4'% 3] 4%%s| 42%s| 4%e | 4'Tas| 1% 4103, so°17’
59° 10% g 12Tag| 4% 5%g 533 45y 4l%a) 1235 41ly4) 63°37"
58° || 10%1s | 2 4ts]l She | She | 46 | 4%Taz| 12Tha| 4%T4s] 67°s8
57° 10Y¢ 2 5332 S1has| 5l7a3| 4%, 5 1'%¢| S 67920
56° 9l%4g | 2 5% 5% 53 4llng| SBus 2l 5%z | 669%42°
55 92782 2'%2| 5Te 51816 5'%1e| 4%%2] 5% 2% 5% | 66°04°
54° 92353 2% 554 6%2 652 | 4% 51842 2% 51%33] 65°26'
53° 91%a| 22%3| S5'%e] 6% 6%s 5 564 2% 58 64°49'
52° 9185 2% 53h3a] 6% (30 5% i3] 2'%:| S'%¢] 64°12°
3 51° 9% | 31 | 6%2 ] 6% 674 5% ¢ Slog| 28| 5134] 63934
50 9% i 6'%sz] s 7l 5%32 6ls 2% 6 62°58'
z 49° e | 3%e | 6'ls| 7B | 7 5% | 6%: | 3 6% | 62°22'
x 48° 820s2| 3% 6%4z) 7% 7% She | 6he | 3%, | 6lns | 61946
4 47° B %se| 31s| 6'%6] T1%s| 7T'%16| 5'Taz| 6'%sz| 3%e | 61%:2] 61°11°
< 46° BYs 4la: | 7h 8he | 8%e | 5'%:z| 6% 3% 6% | 60°36
£ 45° 8ln 41, Ml sla &l 5%haa]l 6'%16| 3% 61%1¢| 60°00"
o 44° 8%zl 4l | 706 | 82%aa| 820aa| 5%, The | 3%ma| 7he | 59°25'
T 43° 84 416 7254 9%: 9%y 4 53haa] Tl 3] Th 58°51"
L 42° Blas | 4% 8 9% | 9%e | S'%e| 7V%:| 4l T1%,| 58217
, 41° 7% stas | 8W 9%, 9%, 5% 79e | 4%e | 7%es | 57044
[}
£ 40° 72%3| 5'%2| 8le 10V 10y S290) 7%%a| 41%g| 7%34a| s7e11’
X 39° 7% (3 BY 101845 | 101849 s5l8qe] 77 42lya| 7T 56940"
§ ig° T?’e 6hs | 9 10%%2| 10%7%42| S%laz| 8lae | 4%Tw2| 8lss | s6°08’
37° 7 | 6% 9%: | 11% 1% s*las] 8%e | slae | 8%e | 55°38'
36° Vs 61%e| 9% | 1110 11 6| 6 8llys| 5T 8l142] s5°07
35° 67 T?n Qg "11}'3 "li:fa 6 Bl Tag 5134, 81%gz] 54°37'
34° 68| 7% 10%¢ J*11%16 [s11716 | & g'le| 5% 8'Ye| 5408
33 6171 7% 101 Tas f*11 *11 53lgal 82Tag| S§V3%¢| 8ETws| s53°30°
32° 6% 8l 10%  |*10%6 |*10%6 s¥lasl o filaz 9 53°10'
31° 6 8%¢ | 11752 |*10% 2 [*10%3 sliqg]| 9% 6 9q, | s52°42°
3o° 6 g 115 #0988y, | +928y,| 5Ty 98¢ 6l%2| 9% | 52°14°
29° S18%4| 9l 118155 ] oY x93y s8¢ o'%42| 6'4e| 9'%2| S1°48'
28° 554 9¥l4 s |e11%e | *0 *9 5% 9% 62%2| o% 5122
27° SYe | 101542 |*11ls | *8% | *8% sihe|l o¥% 7V ¥ s0°58"
26° sly 119 [*102%3] *8% 2 | *8%, 51855] o' 748 9% 50°32"
25° Stie | 112 |*10%e | *72% 3| #7294, sk 10Vag 71%3s| 10%a: | 50°09'
24° ale  [*11%%5| %023, 7% | *7% 5134,] 105, 72| 10%: | 49°47°
23° 4llre|*11%e | *ls | #7346 | *7%6 | S%ae | 10%2 | 8l1e | 10%. | 40°23°
22° 4? *101%2| *9lae | *6% | *6%s | S¥: | 10'3az| 8% | 10132 49°02°
21 4706 [ +9% | =82las| *6ha | *6a 5l: | 10'75s| 81743| 101%,| 48241
20° 4% | *9%3 | =8l *63e | *6% 4% 102058] 8%0ag| 10%Mwal 4g8°21°

* Angle exceeds 45°, Pitch given for complement.
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HIP & VALLEY FRAMING ANGLES
FOR ROOF SLOPE PITCH

11" HORIZONTAL TO VERTICAL 12"
AMHGLE 1
RI RZ | R3 P1 |P2-C3| P3 c1 c2 |c4-c5| C6
IN PLAM
70° *11234, I 22| 3Tae 2% 6] 3l4s 28T, Plas| 3y 75023
69° *11%%, 29e| 3 33| 3% 3%, 3 Yae| 3% | 74°a2’
68° [*11%74, 29y 3’;:; 3%, 3%s | 3%s | 3l T 3154,] 73958
67" *111 %4 1 Jiaz 3% 3e 3154, di;z Ly 3%y 7301g'
66° || L1'%e| lae | 3le | 3'%e| 3'%2| 3% | 3%e | 1laa | 3%%s] 72033
65° || 11% | 1%e | 3'%2| als | 3%%me| 3% | 3%e | 1k | 3196 71°51
64° 11252 1%2 | 3% 4% | 3'ma| 3%%2| 3%%ae| 1%mz | 4%z | 71°08°
63° 1Mhe| 1% 305 41782 4ls 4l 3% 1% 4y T0°27'
62° 1% 1% 4ls 42352 | 4%, 4% 4 1134951 4%s | 69°44'
61° 11184, 1194 435 42% 4 41y 4545 4549 117, 4% .| £o°03’
60° 1110as]  1%%s| 41lsa] 53as 41| 4% 45 1% 4%, 68922"
59° 11% 12752 4ly S5%e | 4% 4%e | 4% 1% 41%| 67°41"
58° 1115 13| 4llye] 5'752| 5he 416] 41%q| 12Ta2| 5% | 67°00°
57° 11 2Vs 427s] 5% 532 41%6] 4% 1*Yaz| Sk 66°20"
56° 101856 2zl 5 53lap| S13%4p| 4'%g] 42%:| 2%: | 5%he | 65°40'
55° 102352 | 21343z| 5% 6 s1e| Shs Shasz 2712 51%s2| 64°59'
54° 101853 2% 5% 6e 529, | 5% 5% 2Vl54| 5Z84.] 64°19°
53° 107 22354 | 51 64| 6 5%z Slly,| 2183:| 5136 63°40'
52° 10%e | 208 5hea| 6%%z2| €llaz| S| S 2'%.| 6% | 63°00
g 51° 10% 2 3 5M 6] 752 6% 5k 554 2%, 6%2s | 62021
* 10%s | 38z | € 7'%2| 6'%e| 5% 5%z 2% (1%2] 61°42°
Z 49 9% 3% 6%z | T'We| The | 5%%as] S5'%ie| 3% | 6% | 61°04°
> 48° 92% 4| 319%, 5'}“:1 73| 7Hhe 516l 6%z | 3%e | 6'%e¢| 60°27'
34'," 9% 329 gllae] ala 7% 5%%a| &M 3llas| 7 5094g"
£ 46° 9% 4 62%3| 81%as| 71344| 6 6%s 3l 752 | s9°11’
£ 45° 94 a%s | 6%%z| 3%Msz| 8% | 6%ie | 6'7s2| 3%lae| 7114a| 58°34°
o 44° 9%2 | 4'%a| 7Y%e | 9% | 8% 6%z | 6'Wis| 3% 7l | 57959
T 43° Bl%s| 4ll4g| 7% 9liqs)l 81Ws| 6Tz 6'%s| 4 71l44] 57922
L 42° 8%, 4186 71%z] 9V%¢| o 62 63 az| 4% 77 56945
. 41° 8'%2] S5¥, 7% 1082 9% Ellae] 7Vs 41,1  Ales | s6°11'
2 40° 8% 5'%z| 73z 10'%a2| 9%Maz| 6z W 41%2| 30a3 | 55°35
39° Bla sy 8%e | 10%8%2| 10Vae 671 71855 42%:| &Y 55‘1:1'
3 38° 8416 6laz 8N | 11516 | 10% e 9az] 7% 4184 8% | S4°27
37° 7 6llas| 8llye| 1123454 10% 6 e M| 5k B2%y2| 53°55'
36° 7' %e| 6%laa| 8'S16]*11'%6]| 1152 61laz] 7%3Taz| she 82%33| 53°22°
35° 7V 7 9%s [*11'342| 11'%2| ol%az| 7%%:| 5'ls2| 0% | 52°50]
34° 781 Tllys| 917 f*10?laz| 12 6!%:2] &l 5;:’4 oly 52°19
33° 7l :r*;:. 9l¥gs|*10% [*11! Va2 €!Va2 B?‘ 532|906 | 51°49,
32° 61%y¢| 8! 10k |*1C%e *ll?u 6!z 81%2| 6% 923’:3 51°19)
31° 6% gllgs| 101 %z *s2 %z |*10 1 is| Gla 8172 6% 928yg] 50°49
30° 6'%92| 82az| 10736 *9M e |10k 6'%2] 82| 6 laz| 9'%e| 50°20
29° Ellgs| 9% | 1172 | *9Yss | *92Ta2| 61%ss| S'he| 6% 10% 49°52
28° 68 0% s | 111%s] *82la2| *0%s | 6%n 8le| 7% | 10752 | 49924
27° 518, 10Tqe | 11212 *8%: | *9laz | 6ae 9l T | 1046 48°56
26° 5% 11 «111752| «71896| *8%1as| 6Vs2 9%ie 75 10% | 48°30
25° 5172 11% |*11ls *71%3| #8302 6Ve 9% 72%,| 10%5% 2| 48°C5’
24° 536 [*11%  |*10%3e| *7l4 T892 6z 9% 6 8% | 16'%16| 47°39°
23° 5%p (*11%: |*10W 65200 717 5%%sa] 91Taz| 8'%z| 1132 | 47°16'
22° 4% |*10le | *9l¥g| *6%e | *7%s | SE¥s2]| 9%lsa| 8'Me| L1li | 46°53
21° 41146 *92%s| *01% 3] «cly 51395 5% 9%y 81%¢| 11% 46°31
20° 41859 | #0llya | #830sa| #51% 4| *61%2| 5% 9% 9732 | 1117%42] 46°00"
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HIP & VALLEY FRAMING ANGLES
FOR ROOF SLOPE PITCH

on HORIZONTAL TO VERTICAL iam
ANGLE |
I R1 R2 R3 P1 P2-C3 P3 C1 Cc2 |C4-C5| C6
IN PFLAM
70°  [*10%1as| 23| 21%ie| 3'ax| 2%%ma| 3%e [ 2'%as| 3hae| 3%a | 74045
69° |[*10%%s| 1%3e| 227ma| 3'7az| 2'%e| 3'Waz| 2'%1e| %%4z| 3%s | 74°01)
68° (*10%033| Vs 2%V | 3%%2| 3%a 3'433 2%z | 3% 3 73°16'
67° |[*107s Way| 3% | 3%%2| 3l | 3% | 3% Tohg| 32%52] 72°31
66° |*10%%z| 1ls | 3% 4V 3% 3%04a| 3% | 1Yz | 35| 71°46
65° *11l4z 1842 3 45 ¢ 39| 31%e] 3% 1 41 71°02"
64° ||*11% 1% 31| 4ln 3% 4% | 3l 172 | 4% | 70°18'
63° |[*117a2 | 13a 32Yaz| 4%%a| 32%| 4 aﬂlgz 1% | 4%2] 69°33
62° [*11%s | 11%3| 3'%e| 42%82| 4%ax | 4% | 3%%a2| 177 43 | 68°50
61° [*11%6 | 1'%2| 3%aa| sk | 4% | 4| 3% 1l | 4hhe| 68°07
60° *11%6 12342 | 4% 55 4T 4'6] 4l 1% 5 67°23'
59° |I*11*laez| 1'%e| 4% 51743 4% 41!65 43 133%2| 52 | 66°40°
58° |[*11%%s| 1'Ma2| 4% 5% 4| 4'laz| 4'lsa| 12Taz| 542 65°58
57° |[*11lhe| 2% | 4llaz| 6 5 S¥%e | 4'%az| 1'%e| 517s2] 65°15
56° 1'% 2%2 | allae| 6%z | 5he | Sl 41%a| 2%e | 52| 64°32°
55° 11%%3| 2% 42| 6'%:2| 5% 534 4%, 2% 5T 63°51"
54° 118l | 2'7ma| 5 61%s| 51%:| sk 47 2% 6Wes | 63°09'
53° 11V 21%5| 5ha 61%e| 5% 5% 5 2% 6l 62°27'
52° 11'Yas| 2872 sS¥az | 7hie | 6 5h 5a 21%2| 6% | 61°45°
2 51° || 11%4e | 3 ste | 7'%2| 6%z | sa 5%z | 2%%a:| 6% | 61°04'
& 50° 1114 3% S19%g] 7%%:2| 6% 6 5'3%s| 2% 66| 60°25"
Z 49° 10%s 3% 58845 8 61| 6V s¥%s | 3las 7 56°43"
> 48° 1016 3% 518161 B%s 6186 E}r'l 51l 3?4: THs 59“'03:
3470 || 10'%2| 3% | 6%: | 8i%a| 7%e | 6lVez| S'%e| 3'lee| 7 | 58°23°
3 46° 10 Yaz| 3%Wna| 6%2 | 8%%a| 7%s | 6%as | S'hs| 3l 7%he | 57%3
£ 45° 10%e | 4% | 6%e | 9%z | 7'%e| 6'Ta2] 6%z | 3'%s| 7% | 57°06
. 44° 10 41%;| 6% 91%s| 7'%6| 6% 6752 3tThs|  7%04e]| s56°26'
I 43° 918 5| 48 6'316] 9% 742 62%2] 6llaz| 4z 8% 2 55"'43:
P 42° 9tlys| 474 7 10752 817a2| 61%s| 6la 473 8114 55°11'
- 41° 91843 | Sls 7% | 10'%2| 82%a:z| 6% 6% 41%:| 8'%:| 54°33
2 a40° 94 5% 71833 11 9%z | 6'%s| 6% 4'%2| 8% | 53°57°
g 39° o9l 52la,| 7ha 11% 9ly 7 (AL 428551 8", 53920:
¢ 38° 8Ys 5'%6| 7%7ms| 11%%a| 9 Ta2| The | 7 5 ols | 52°44
3r° B¥las| 6l Blis [*11%%2| 1072 Tiaa 7V s¥hs 9% | 52°08°
36° 81%32| 6% | 82 |*11'laz| 10%e | 7a T s1%a| 9% s1°34
35° 8 63%a| B'Tagf*101%6| 10%1a2| 7% 7 ¥ 5h 028y 9| s50°59°
34° 8l 7k 828 gle101%2| 11% 73 7V s¥l43] 9%%2| 50°25'
33° 78| 7% b6 [|*10%s 112732 e 7 6% | 10%: | 49°53°
32° 7 % B8 9llag| #0928 |*11' e | 7% 7% 6% | 10%e | 40°20'
31° 135 | 8N 0 by =0ty |e11l 734 7% 6%e | 10%2 48°48'
3o0° rE ST A%lag| 9lBye| =olas [+#10'%16| 7% 8 6'%6| 101%6| 48°18°
29° 6'Vae| 9% | 10V | =31 s|*10% 7 e Al Tlas | 10V 47°47'
28° 6% 9%%a| 101%s| *8%s | *9%laz| 7l 82 71ag| 11146 | 47017
zr 6%z 10%e | 10%Yaz| *7¥laa| *0%e 7 Bllag| 71%2| 11W 46°48"
26° 6% | 107 11%s «7 brg 943 6l6] 8N 7 11%s | 46°20"
25° 6% | 11M%32] 1136 »7%s | *8% 62Tz 8% 8% | 11% | 45°s2'
24° 52T [+112% 5 [*111 Wy | *61%6| *3'Yas| % B¥lya| 8% | 11'%1e| 45°24°
23° s |*11%  [*11de | *6% | *7'las| 6l 8% g | 12 44°56'
22° she  |*10% |*10%%az| *6%s | *7Ve | Gl 82%3| olas |*111%6| 44°33'
21° sl |*10l83 |*10% " *7%6 | 6'%s| 8'%e| 9% [*11%laz] 44°11
20° 4185 | »0%e | *02Taz| #5106 *61%s| 6%16 | 9%az | olle|e11la | 43°a8

* Angle exceeds 45°. Pitch given for complement.

s B

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

HIP 8 VALLEY FRAMING ANGLES
FOR ROOF SLOPE PITCH

gn HORIZONTAL TO VERTICAL 12w
ANGLE
R1 R2 R3 P1 |P2-C3| P3 C1 C2 |C4-C5| C6
N PLAM
70° *9%s gl 2'Tma| 3 2% 3] 2% Mgl 3342 74°06'
69° *9 5, Bi5z| 2% e | 2% 3l 22y, Bonal 3194 73°19°
68° LD IRET Ve 22553] 3% 2%% 2| allne| 2'%e Bl 32%e] 72°32°
67° || *2%s gl 2%2%2| 4lns 3% 31%e] 2% Y5is| 3'%e| 71°46°
66° i *92Tna | 1lae 3las 4%, 3% 4 3l 1 4l 71200
65° *9l5] 1l 3%3 41855 3'laz| 4% 3% 1% 4% | 70°13'
64° *10% 3 1% 3% 3146 3l 4% 1% 1% 414 69°26"
63° 10 11| 3V34.) 429, 31lne| 40333] 31342 1% 411y¢| 68°40°
62° ||*16%s 1%s 31%3:] 5% 3% 4% 3| 1% 474 67954"
61°  [[*10%e | 1he | 3'We| 5hhe | 4 42%32] 3%la2| 1'% SWe | 67°08°
60° [*10M 42| 1%2les| 3'%ne| 5'%62| 4b%ez | 4'%he| 3%%se| 1'%e3| S | 66°24'
59° lle10ls 1243 3'%6] 5% 4% 5343 32%3| 1'We| 5he | 65°38'
58° |*1C%s 13%e| 4las | € 4by 51 aVaz | 1'%e| 5% | €4°53
57° |[*10% 2Yaz | 4%e | 6%az | 4%lsa| 51%2| 4ds2 | 12%aa| S1%ae| G4°08
56° [[*1CT 2%e¢ | 4'laz] 6%z 47 S%e | 4%2 | 2Wa2 | 6 63°23
55° *11 25 4% 3] 6232| Sha: 523aa] 4ldng| 2% 6%e | 62741
54° *11 by 21853 4% 7 5% 5% 4172 2% 6% 61255"
53° *11%¢ 2% 4% 7V 5Me i 4“2: 2135 61%z] 61°11
52° |l*11%s | 2%%3| 4%%:]| 7le 5% 6%2 | 4%%2| 2%e | 6%%:z| 60°28
g 51° *1119%3| 2'%6| 5z 75| 5'%s| 6% 42%,| 2'We| 7 59945
L 50° *11%, 3% 5% Blyg filasg 6T 5lag 22T 7he | 59°03
249°  |ma1'fa¢| 3%, | Shs | 8k 6l 6% | Sk 3 71%,| s8°18
» 48° 117% 3'%3| 5'%:| 3% 61%z| 6'Wis| S 3%2 71%z2] 57°36
1 47° 11'Yie| 3%l42| Sk 8'%e| 6%z 6'Ne| Sk 3%e | 7'hs| 56°55
5 46° 1% 3% 52932 9% 6'%s| 6'%s| sha 3152 3 56°13
g 45° 11%6 | 4% 51516 o'%2| 7M%e W 5 b 32| 8lez | s5°31°
o 44° 11k 4% 3 63 '8 7%z 7THe 5% 3'%e| 8Te | s4°50°
I 43° 102 %2 4le 6% 10%: 7%z 7% 5Ts 4 82lyz] s54°09'
v 42° | 10232 4% | 6hs | 10%%s2| 8 ¥ | 53la:| 4%e | 3% | s3°30]
L 4° 101e 5 6% 2] 11Vs2 8%z 71%:] 6% 4% 9%z | 52950
E 40° 1092 sl 6%z 11%e | 2'%2| THe | 67mz | 4%e | 9%e | 52°12°
T 39° 106Ws | 5'Taz| 6'laz| 11%a 82%z| 7'laz| 6% 4%b32| 9'7ag| s51°33°
§ 3g° 9%e S'3e| 7% |*11%%2| 9laz | 7%3%z2] 6%s 5 9% 50°55'
37 954 62 Tz |*11%: 9% 78] 6% 572 93lys] s0°16°
36° ol3as| Gl%s| 7%e |*10%%2| o¥%:| 72Tm:z] 62laz| 5746 | 10%e | 49°39"
35° 0% e 6% T8, =10 10%2 72%2] 62%:| 5%laz| 101352 49°04'
34° 8% 732 8 *10Ys 10| 7%e] 6% 5% 10%s 43°26'
ar 8% Ths a8l *gly 11¥s 73] 7 6le 102 %3] 47°s2"
32° 81852 71%e| 8l *G3y 11% 8 Ve 6¥s 11%e | 47°16'
31° a2l gldg| 8% sglys | 11%la:| 8 7V 62laz| 11%1e | 46°42"
30° 8 8% 9 *82lag |*11%, 7%e | 6%z 11!'%s2] 46°09
29° 7% 9lne 9l 386 [*11%: 73aa| 7'%2| 7%s | 1% 45°34"
28° 71| 9l%a| 9% | » *10¥s 196 7V 71%2| 11%Vez] 45°01°
27° 7%z | 10%2 ol | #7205z |*10% s 78% 2] 71%2| 7% |*11l%e] 44°31’
26° 7laz | 16% 10% *7%s | *9¥% 7136 71| 8We |*11'%2] 44°02°
25 63 11%ie | 10%: w7 #g0y 73 Tih%z| B¥  [*11'%s:z]| 43°32°
24° 6l 11146 11 vl | *8% 72hse] 7% e |*11%e | 43°04°
23° 6% |*11'7a:2| 117s | *5% 3ld5;| 7% T1%e| olaz [*11 43°36"
22° [ 102 %s | 112%] *6lis | *3%s 71353] 8Yse a¥y |*10%%sz] 42°10°
21° 5% |*10%2 |*11%16 | *5% | *7% V| W als 9%% 2 (*10% Yas| 41°43°
20° 5Vag3 | #9llyg |*11% e | #51%2] *7%: 72 8% | 10%e |*10'Ta:] 41°15°

* Angle exceeds 45°, Pitch given for complement.
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HIP & VALLEY FRAMING ANGLES
FOR ROOF SLOPE PITCH

8"  HORIZONTAL TO VERTICAL 12"
ANGLE
" E..u R1 R2 R3 P1 |P2-C3| P3 Ci C2z |C4-C5| C6
70° *8%: he| 2%s | 3% 2% | 3la 2% ag| 3%e | 73°27°
69° *8% 6 0] 2% 3| 2% Allqel 2T Wy 3y 72039
68° *8 Y% 22| 2%16 | 4laz | 2'We| 3%Taz]| 2% Une| 3'3e| 71°50°
67° *8llag}  2daa| 22laz| 4l 2V | 4 28Y52|  *haz| 4k | 71°01
66° *8% 1 2253z | 4184z 2%Maz| 4%e | 2%%9a|  flaz| 4% | TO"12'
65° *314%5 | 1%, 2%%33] 4%laz| 3% 4%y 28%32| 1l 4 by 69°24'
64° *8 7 1%6 3lae 474 aly 417:] 3 12 4ll9g| 68°36"
63° “830a: | 1%z | 3} Spe | 3 4%z 3l 1Y 42%2| 67°47'
62° *9las | 1% il s%e | 31Ta2| 4¥s 3}4 1'ks| Sz | 66°59°
61° *gly 11850 | 3% 51745 | 31l4g| 5lye 30| 176 5% | 66°12
Eﬂ: *9ly 1'% 3l 53, 32Tag| 5T 38| 1'% s 65°29"
ggn '9?;6 1??32 33’; ﬂ: 4% 5;3 3?}; 135 5:;“ £4°36"
*0ldyg 13 3=¥uz fihe 4% SMs 3llhe 1% 52%.l f3%g0"
5?: *9lln, | 1'%6| 3%2Tas| ola 4% 53%y5] 3| 1% 632 | 63°02'
56 9215, 2% 3%'4.] 6% 4y 52920 3%%2| 1%W2| 6%e | 62°15
55° ¥028a | 2Tae 4%, 7 4%lyal 6lag 4lag 2¥33 6%z £1°30°
54° *9 7 22| 4Taz | W 42%3| 6Tz | 4)s 2%2 | 6% | 60°42
53° *10 2 4144 71ns ghse cl%z] 4% M2 6% 59°56
52°  Jls10% 2*laz| 4l%az| 7'%e| Slax | 6he | 4Ys 2V 79z | 59°11°
E 51° #10% 2 2Vg| 41%] 3%2 sl%ss | 62%2| 4'%:s| 2% 74 53°24
; 200 fe10346 | 3 423n9] 83 5'"Waz| 67s 4%z 2892 71%aa] 57°40°
= 497 ll*101%q| 3%2 | 42%aa2| 8Vae| S's| 7az | 4llis| 21%e| 71%s| 56°53’
> 430 *10% 3y | 4%lag] o9 6 T 41| 3k 8le 56“&*3:
; ‘“n 10" % ¢| 3173 5%aa 9bqe 6laz 7ilas] 42%s| 23y 8% 55°25’
K 46 *11ly 3% | 5l 9tlas| 6N 7h 5 3% 3l 54941
§ 45° |e11fhs | 3%%a2| st | 10 6 k2| 7% she 3%e | 3%%a2| s3ess’
M 44" *11l% 4l 5ly 101 Yaz| 6%2%2| 7%%az] s5Ta: % 83 %ys] s3°14°
I 43‘, *112%:| a4l stlygl 10'he| 7l 789 She le| 9% 5::!'5'31‘I
P 420 *11% V2| 4'9%2| 5'36] 11%2 7% 8laz 5T 4V 9% | 51°48'
5 41 11252 | 41%e| sS*las| 11'% 2| 7%laz| 8%z | S5llaz| 4% 9llyg] 51°CS
£ 40° | e | she | 6% | 11%%:| 7% ¥z | s 42 | ol%e| soo2e’
§ 39° 11%¢ | 5%6 | 6%z |*11%Vaz| &2 8%s 5% 423y,| 10%:z | 49°43
g 38° lulae | sl'%a| 676 |*11l 8173z 8l s2lg| alsyg| 101%2] 49002
3?“ 100%¢| st 6% J*10% 82T4a| 819%3s| S5'%¢| s5hs 102)ys| 4ge23’
36 10%6 | 6%: | 62%z]*10% 9% a'lys| 6l 5 102%2]| 47°44"
35: 1081 6'% 2| 6*Vsaf*10%: 9'ly A% 6l 5'%2| 11316 | 47°05'
34° l10ls | 6'%s| 732 |*9% | 9% | 8'%s| 6)s2 | 5%Taz| 1174 | 46°27
33 938z | 7l Wz *9% | 10% 8% 636 | G6¥sz | 11'11e| 45950
32m 91Tl 7le 7% | *9 10 Va2 | 8'%s| 6% 6'Vaz| 11156 45712
31 9%z | 7% 78| 82 Vs | 116 | 8%V5e| 6'%2| 6% |*112%3:| 44°33°
30° 9 8%6 | B «8%s6 | 11'%2] 9 6% | 6°%az|*11%6 | 43°54°
29° 8% 8% | 8W | +8 1132 9 62Vaz| 7¥a [*11%16 | 43°19°
zan Bl 974, Bl +71 s |*+11' 72| 9 6i%g| 7la |*11%e | 42°%42°
18 8%: | 9lle| 8% | +7dh [*11%s2 | 8%az| 6'%1s| 7'%e(+107s | 42°08
26 72%3| 10732 | 9We | *7Whe [*10%6 81%s| €2%2| 8l [*10%Va2| 41°35'
25° T19%3| 10%552| 9% | *62%2|*10%2 a7 6 Vaz| 8!%1|+16%6 | 41°03
Z4= 756 | 11% 023y5] *6%e | *9% 82852 7l Bl¥g|*10Y 40°32
23u 7 12 10%e | *6's %93y g 8llyg] 7Ys 973 |*10%s | 40°02°
22° 623z [*11%6 | 101 ¥z *5' 01| *8% 8% | 7%e | 9% =0l | 39°32
21 6%e [*10'16| 102 %] *5' V2| *8%s 81%q| W 9314q| *923%] 39°04°
20° 6%z |*10%e | 11134:] =5l *7 7 Bl 7llsa| 10%: so¥; | 3R° ¢’

* Angle exceeds 45°, Pitch given for complement.
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HIP & VALLEY FRAMING ANGLES
FOR ROOF SLOPE PITCH

7"  HORIZONTAL TO VERTICAL 122"
AMGLE
D Ri R2 R3 P1 |P2-C3| P3 Cl1 C2 |C4-C5| C6
IN FLAN
| —
70" =7 2las 2%2 3085y, 2% 3%, 2%y brg 383900 72°39"
69" | “?:fg Yaz 2% s | 2% 3ldg| 2T el 3%%s| 71057
68° || #7102 2%2| 2%e | 4¥%ie | 2%e | 4 2916 Phaa| 4ls | 71°06
67° *7 1% Vs 22| 4'%z2| 2% | 4% 2%, 2hiz| 4% | 7016
66° 72| 4| 2k 4%s 2'he| 4% 2l %s| 4le | 69°25
65° *73 2| 1laz | 2% 4:lz| 2'%e| ate | 2% 1 4t¥yq) £reas’
64° 7% 1ls 2232 she | 2'%e| 4% 28332 1% 42% 3] 57°43'
63° *?::}n 1%e | 2%Taz| shae | 3% | 4'%16] 2'%e| 1%s s« | 66°53'
62° *7%%2| 132 | 2V0ne| S5'Tma2| 32 | Ske 2%%| 1%2 | She | 66°03]
61° *8 1'%z 3l s¥ 3'laz| 5% Va2 1% 5'742] 65°13
60° *8%: | 12 3% | 6 3% sihaz] 3l 1'%2| 5% | 64°24'
59° *8ha3 1% 3l 6% 3% 5235, ] 342 1% 53w £3°32
58° 5y 133 3| 3% [ 3y, 5235 S5He 122 | &%s | 62°43
57°¢ #g810as | 1%5s | 31832| &% 3% 6% 3135 12332 6'da: 151”54:
56° *8%e 1% | 3% 7 4% 6%z ANge| 1% 6% 61906
1l -.
55° #2172 2% 3he| 7w 4753 61%:| 3% 2 67a2| 60°17'
54., #2fln, | 2749 38| 717ha| 4% 62Vaz| 3%%az| 2Ys 7We | 59°28'
53" l 8% | 2 | 3% | 7l%e| 4te | 62%az| 3'%s| 24 | 7he | 58°39
52° *a%s 202 4 8%z | 4%%a2| 7la2 | 3%%2| 2% 71%2] 57951
g 31 *g 22 %9 4% 8% 4% 7% 4 21 %0 | 7%%2] 57703
; 50° *9ly 2'%e| 4% | B'Ws| sl 7%, 4%y 2¢laz| 8 56016
=490 | <ok 3 4llaz| o 5h 7he | 4%e | 21%e| 8l | ssoze’
y 48° 1 +9%s | 3l 46 | 9%s | 5he | 7'Ne| 4%z | 22la| 8% | s4°40
3470 | +o%e | 3%c | a%e | 9fas| s¥% | 71%e| ade | 3% | a% | saes3’
< 46 *92%2| 3% 42152 10 S'e| T'0az]| 4l 3% g 53°08
£ 45: *92%a| 31le| 4232 10% 6laz 8%z | 4%1¢ | 3%e | oW 52°21'
o 44° Jeicte: | 3% 4% 102%:| 6l 8%e | 4%laz| 3'%2| 9k | s1°35
I :gn "‘lﬂ:.f;’# 42’15 5?: 11%:‘;: EE"; 33’;‘3 43’* 3:%{’:: ﬂfhz 50748
*10 %2 4%s 594 11% G| Be¥az| 4°¥az| 37z 10%g 50902
E 41°  |r10' e | 41T | S%ae | 11%%s| 63laz| 81| 4'%s| 4% | 10%1s | 49°18
] I
- gg: *10] 4% Silarfrnilaa| Tis: | 9%z | Sk 4;‘m 10} 33| 48°34
*11%3 5 Sthazl*ll s 7% G Y 578 4%s 10% /s a] 47951
9 38° fennte | 5% | staeferodlas| 7% | ods | shs | 4l | 1% | 47908
37° |*11%s 5172 | sl¥ge10'%:| 8la2 | 9le sz | 4%laz| 11Mas] 46°25
36°  Je11%s 5'%e| S'%el*10%: | 8%e | 9% silaa| 5%z | 11'%e| 45°44
35° | 1lhe| 6ls | €M | *9%%a:| 8% 5% sTe | S5¥s | 12 45°02'
ggﬂ 11?& 5::&: ﬁ;q gy B¥ g 9% 51T9a| 51l46|*111115] 44°18
1172 63%2| 6% | *9%2 9% 6 93yl S'%z| S'¥e|*11Ths | 43°38°
32: 102%2| 7TWe 61%z] *21lh| o92laz| 10V 5'%6| €%s |*11%2 | 42°56'
31 10'%a| 7he 6255z] *8'%az| 10%e | 10V 5% 6'%z|*10% %2 42°16
3o0° 10%32 72Tae| 6'%6| *8lae | 10'%52| 10%6 s'¥1s| 62%2|*10% )2 41°36'
29° 9'%e| 8lz | Th | *#71le| 10%%2| 10V 5% TVis |*101%2] 40°57°
ZBQ 9%l4:| BZlaz| T *73 11% 10% 2 53laz| T'¥s|*10%16 | 40°19°
27 9% 9%y 1% 3| *7%e | 11274z 10%: 6lae 7835z +93l53] 39°42
26° 9y g 91%:| 7'%e| *6%%a|*119%% 10%3 3 691 a¥ie | *9¥% 39°0¢"
25: 8llhg| 1092 8le | *6'% | *11%3 | 10 £33 8%e | *9' 732 38°29°
24° 8% | 10%%z| 8'%as| *6%6 |*101%8:2| 10%16 | 6722 | 8'%e| vore | 37°sS'
23:. 8le | 11%¢ 8% ] *5%% |*10%s | 101 632 0Tag | *0by, | 37°21'
22, 7232 12 9lyy | *5% *9 % 10Vaq 61Vaz| 9% +3315,] 36%8'
21 7% [*11'lae| 9'%as| *51la| *ols 9%, 61%2| 16%e | *8%%2| 36°16'
20° Thae [*10"Me| 92%a2] *shae | *82las| o% 671 | 10)n | *3% | 35°%4’

* Angle exceeds 45°, Pitch given for complement.
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HIP & VALLEY FRAMING ANGLES

FOR ROOF SLOPE PITCH

6" HORIZONTAL TO VERTICAL 12n
AMNGLE
" E_m R1 R2 R3 P1 |P2-C3| P3 C1 C2 |C4-C5| C6
70° *6% Tz 17 3%3%g| 13| 3'V%e] 1% %a: 193] 3%las| 72°10"
69° w65l 2y, 1'%6] 4ls 2194 4 1184, 2y, 4;//13 71217"
68" w1y, | 2lys 415, 2% 4% 2l 23ag| 4%z | TO°M'
67° | *6la 5| 2V 4% 2% | 4% 2V 2545 41%45| 69°32°
66° *6 % T 2Ty 42850 21343 4l%a] 2T las| 41l46) 68°39'
65° || *6%s Yae| 2%6 | S 2V 4%z 2% 91| 4%%:| 67°47'
64° || *61 s | 1lae | 2'%2| sk 2% 5 21%:| 1 5% | 66°53
63° || *6% 1% | 2l 5152 2% s¥e | 2% 1%z | 5'%5a] 66°01
62° | *61%6| 136 | 21%2| 5%%az| 2%lm2| S'Yaa| 21%ua| 1%a: | shs | 65°07"
61° || *6% 1%z | 2'e| 5%Nas| 28| 5'%aa| 2%la:| 1l 58592 | 64°16'
60° *61%6| 1% 22835 6%e | 3%: | S'%e| 2% 1'%z 6 63°26'
59° .7 1l 278 6T 373 6 23T | 1Te 6laz | 62°32°
58° *7liyg 1% 2803 6'We| 3'l4a| 62 2185 | 1% 6l%3| 61°40'
57° «7%1 | 1'he| 3%e | €¥laa| 3N 6%s | 3 13Yaz| 6'%ae| 60°49
56° || 714 1136 | 3 W 3% 6% 3% 1% 6156 59958
55° i *78 18| 3%2 Tha 3% 627ma] 3% 17 7% | 59°08"
54° #7134, 214, 3% 73| 3%%2| 7% | 3%: 1*Yaz| 7'342] 58°16
53° *7ly 26 | 3% 8% | 4lae | TW 3llaa| 2052 ?33‘;3 57925,
52° *7%s 26 | 3l 81%: 4%15 7 %2 3%e | 2/82 | 7%%a] 56°33
3 il #7283, 2% 319, 82%as| 41la2| 7'We]| 31Tae| 2V1ea| 8% | 55%4
50° #7875, 21%3| 3llye] 9 4y 72%2] 3'%s2| 2'%a| 8%e | 54°53
Z49° || #7014, 2Y 3%%s2| Ollaa| 4llig| B%3 | 3'Tas| 2% | 8llas| 54°02
» 48° 8% | 2% 3T 9%lyg| 42T%mg| 8% | 3%%u2| 2% g83lag] 53°12°
3 47° «8%s | 3le | 3'Ws2| 10 5 5173 3%%as| 23%:| 0OJas | 52°24'
3 46° #8llgq | 3%4: 4lyg | 10% 53 8% 31%e| A oly 51%34'
s 45° “8ly 32| absa | 102352 5% 8l516] 4 3% | 9% S0°6
o 44° *8%1az| 3'%:2| 4l | 11%: | she | 9%a | 4Vis | 3% | 10%5: | 49°56
I 43° «8ldq¢| 3% 102 110 s 9llgz] 4% 31Ts| 10% 49°08
3420 #830sa| 33Vaz| 4Tas | 11%2%s| S3a2]| 9% 4742 33%4| 101%s] 48°20°
z 41 *08yg LY 4% |*11'Me| 6% 5% 4% 3% 11 47°32"
240° | w0yl 4% | afVaslenaVe | 6'%:| 9%Vas| 4% | 4%e | 11%2 | 46°as’
3 39° *9%g | 4%z 4% |e10Ts 6% 10%: | 4'%:] 4% 1112/55 45°58"
§ 38° *9% 4%%| 47 |*10'%2| 678 | 10'Vaz] 4'Taa| 4lbas| 112%3| 45°09'
37°  |[*10 slag | 492 ]*10%% 7Vs 100 Y] 4'%a| 4'lqe|*11% | 44924
36 (*10%ss | 513 S5%s | vo¥u 7% | 10%%e] 42l 4%2%g|*11Ths | 43°30°
35° *101%2| 5% STz | *9'%:| 7%laz| 107 4235,] 5% [*11%: | 42°52
34%  *10% 5¥%3| Sllgg| *olys 7186 | 110az | 4%%a2| 5% [*107s | 42°08'
33 (*11ls2 | 6% 5lbyg| *g3 8l 11396 | 4%%s| 5% |=101%3| 41°24
32°  fle1184¢ 6l Sliye| #8%s 8% | 111z 4%%2| S5%%aa|*10%6 | 40°40
3r° 112 | 6% 534 *8lis 8'916| 11'%32] 4%Vs2| 63%s |*10%e | 39957
30° 12 74 5% *7%, 9% | 11% slas 6l% 3| #9l¥y4] 39°14°
29: 11%; 79 6Vaz | *77%s 0%lag| 11%%a] 5% ﬁ:n »9%¢ | 38°33°
231. 10% 2 73| 6Ta: | *7We 10%2 | 11'%6] 5% 7% s | *9%s | 37°51°
27 108%3| 8133:| 6% 52799 101702 11%%2] 5T 71%:2| *0%2 | 37°10°
26° 10'%z| 8% 6%¢ | *6%s | 11 11*Yag| sW 72%5,| *8% | 36°30'
25° 10852 9llaa| 6% “6 4 11% 12 58 8l «g2lyq] 35°51°
24 9tbys| 9iTys| 619%6]| *6 *11185| 12 5% 8ls #gl%s] 35°13°
23° 9% 101332 7% [ *5's|*11% 113%a] s5'%a| 8%%e| *«8lW 34°36'
22° 9 11 7' *5Ths |*10%Taa| 11'%16] S'%s| 9% #2lig | 34°00°
21° R 11 e| 7T'We| *5%:2 |*10% ¢ | 118742 sk 9%Thg| #7%3%,| 33°23°
20° 8l |*11% 8 4T | *9%%.| 11% 5% | 1086 | *7% | 32°48'

* Angle exceeds 45°, Pitch given for complement.
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HIP & VALLEY FRAMING ANGLES
FOR ROOF SLOPE PITCH

5n HORIZONTAL TO VERTICAL 12"
AMNGLE
D R1 R2 R3 Pl |P2-C3| P3 (of| C2 |C4-C5| C6
IHN PLAM
?D: :sz‘u :%z 1:%: 4lgq Mgl 33| 1'% 52| 4 71°35'
69 51,-*; Yz 1%2laz| 4V 12853 | 4% 12has 19%3| 4% | 70°40
68° #5013, s | 1% 4';? 17 4% 1% lay | 4T4e | 69945
67° *5The e | 1'% 4'Me| 13V | 41%a] 113y 2342| 4%l42| 6BO50'
66° »51y 53| 1%%:| 4'5%46| 2N 42539 1% % ag| 4T 67756
65° *sllas| 24| 13Vas| s 2 : & °02!
gt [esue'| wm| el S| 0| B | aee| aml s cmeca
63° *5% 1 2% Sthaa| 2llas| she | 2k laa| 5llse| 65°12°
g?: :g:ifu :}'u 2;,-»’;1 5;!& '.!frh'n 5:}’31 2‘}}2: 1;5»’1; 58844] 64°17"
Yoz Vs 2%2 6Ys 2%e | 5% 2%z 1% 6 63°24'
60° 5%l 10Ax | 2% | 6l%e| 2Mas| 6%e | 2'la| 1%a2 | 6W | 62030
59 *5iT, 1?‘” 2?1: 62| 2533 6% 21852 1% 6l 61934
58° *523% | 1'% 2'Twe] 6'0%hs| 2% 6! 2% 1% 6232 60°42'
57° "5’3”“ 1le 21%y, T34 3 63 2% 1164, 63lys 59"‘48:
56° #6514 1% 28| 7%z 3% 7 2% 1% T 58°54
55° *6%s | 1%%a| 2% 7% 3%z | The | 2%%se| 1| Th 58°02"
54 *6e 12%a| 2'%¢| 8l | 3'Vaz| 7The 23853 1%, 7% | 57°08"
53: *614q 118%g| 2% 81laa| 3'%.| 7Vl4e] 2%0Ths| 17e 8 56°14'
52° *61 41| 2Whe | 2%Was2] BPlax| 3'%a2| 7lae| 2'%s| 2 8%2 | 55°21'
3 51 *6Ms 2% Vs 83155 3%%4:| B¥s 3 2% 3 8% | 54°27
2 300 | i8] 256 | 3% 9%z | 3% | 8'%:| 3lhe | 2132 | 82T2| 53°36
=49 | «6% | 206 | 3% | 9% 4 8tlaz) 3% 21| 9k | 53°41°
> ‘mu -s;f; 2% 3% 93lga| 452 82%z] 3%is 2%z 9%e | 51°50°
147° || *6%%a2| 2092 3ilas| 10%6 | abrs | o%: | 34 2% | 9%¥,| s0°sg’
; 46 53y, 2T 30l 1010y 41544 gl3ys 3llye 2% 10l 50206
§ 45° || *7he | 3 3l | 11} 4% . 1 o o P - 5
- [ 9tlaz] 3V44q| 2%%:| 10'Ya:| 49012
o 44 o7 | 3% | 3%e | 1176 | 42%:| 92%s| 3'%as| 3lae | 1021ae| 48o22’
I 43u #71hs| 354, 3205, 117 43lay| 10%, 3'Ta| 3% | 10%Y32] 47030
y 420 | e7ly e | 3%selv11?%sa| Sk | 10"%z| 3%6 | 31182 11%46 | 46°40)
. 4 7% | 3'Tae| 3'hefr11tre | Shie | 10%e| 3% | 3'Tax| 11%Yaz| 45050
[v]
r 40° *788,| 3% 3% |*10%%:| SV | 10%%a2] 3'We| 3'%4e| 12 45°00"
< 39:. 71851 414, 3a*10' 82| S51lae| 11%:2 | 3% 3% |*112Vae| 44°10’
§38 | es% | 4% | e 10902 | 5| 111350] 3i%e| alae [115ne | 43020
3?= *2% 4l 4ls *913%¢| 6% 11 la2] 3% 4% |*11 42°30°
36 *8ly 4% 4%z | *9 %2 6'Vaa| 11%%2]| 3'%1e| 41%42|*10'%ye| 41°42"
35° *82% | 4%lge| 4be | *0%2 | 61%a|*11%%a| 3%V32| 4'14¢[e10% 40°53'
gg: 'a;&’:«n si:: 4;;;&3 *s:!fu ﬁ:m *115 4%&? 4’%3 *10%s2 | 40°04"
*g9ly, 5 4 *Ble 72 |*11" %2 4% S%a | *91%6] 30°16
32° || wol¥ag| s34y 41%.| esls T |*11%e | 4l 51%a( *9%¢ | 38°30'
31 sollqg| 6lae | 4%%ae] #71%e| 71l4g|*11 4% stlys| *0%s | 37°43
SD: *10 6% i3 el +7l0 8 *102Taz] 4% s1%s| *9las | 36956
zgq *10% 2 61 %e| 4% *7%3 BB |*10'We] 4% 6%as | *3%%:| 36°10
28 #1083 7 shie | *6%%z2| 8'We|*10'Ta2| 4'lsa] cla #31 Ty 35926"
27° |11 ¥ | S¥ha | *6% 9is [*101%32) 4% 62%z| *a8%a2 | 34°40'
26 “11%; 718 g| 5%s | *6% olbqq o108 | 4135 7%z | *8le | 33°57°
25° *111;&2 8%a2 | STe | *6lie | 9%%sz)s10%e | 4l%ae| 71%s| *727ms| 33°13'
240 ll:faz 83 51%3| »s'%e| 10% |*10% 4l 780 | *75% 32032
?.30 1% 9k 53%g] *s17az| 10% |*10We 417 8%e | *7The | 31°50
zzﬂ 10% g8y 58%aa| =5l 11%e [*10 419, B28aq| =7l 31°10°
21 10%6 | 10% 6%a2 | =5 *111%¢|*10 4% 9l +7hs | 30°20
20° 9*%s| 11 6%16 | *4%%z|*11" Va2 |*10 4tYaa| 9% | +6ls | 29°s0

* Angle exceeds 45°, Pitch given for complement.
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HIF & VALLEY FRAMING ANGLES
FOR ROOF SLOPE PITCH

4" HORIZONTAL TO VERTICAL 12"
AMNGLE
" Ele R1 R2 R3 P1 P2-C3 P3 Ci1 C2 |(C4-C5| C6
70° || *4l4 e | 1%16 | 4332 | 1% 4y | 1% e | 4¥s | 71°04°
69° *4%3y e 1% 4% 1'%z a¥e | 1% Ly 4'Vsa| 70°06"
68° *4516 Taz| 1Tas | 41%2| 1V7a3| 4l%as]| 1lae 12| 4% | 69°10°
67° *43 19| 1le 4279 1?’: 4% 1l 192 4% 68°14°
66° w413,  Flag| 1%e | Sle | 11lae| 4%W2]| 1% *lag| Slax | 67°17
65° #4 13y, Blez| 1% 5% 18855 5% 1% Mag| sW 66°22'
64° *4 ¥y 1Ml 5'Taz| 1*Tae| Sl¥az) 1M Y 5k 65°24'
63° *4 e | 1% 53%s| 1l%1e| Stlae| 1% 1316| 52%as| 64°28
62° *417, e 1'%6| 6laz 2z | 5%%:z] 1'% s 5*Yaz2| 63°30
61° *41%, 18%9¢| 1% 6% 2% 6¥s 1% 1896 6Tz | 62°36
60° *4 5 1Yz 1'% 8] 6% 2%. 6% 12%a| 1Vaz 6l%2] 61°41°
59° *41146| 1% 2 6%Taa| 2% 6% 1%V 1% 62¥22| 60°44’
58° 335 1% ¥ 7l 2%y 6%z 2% 1% 63Ys2| 59°48°
57° || *4%*%a| 1% 2V ??’s 21639 T2 | 2% | 1l 773z | 58°52
56° | =4tlae| 1'Va| 2% | 7'Vs| 2%e | 7'az| 2% | 1% | 72 | 57057
55° 4% 1% 2%z 7ihs| 2%az| 7'%:| 2%s: 1'% 7% 57°01°
54° #3319 1'Tns| 2% Bz 2% i 2% 1k 8We | 56°05
53° *5 1% 2154 g'%s| 2% als 2%1s 1'% &'laz| 55°09°
52° s5he | 1% 21%32| 82%2| 2'%aa| 8!¥e| 2% 1'he| 8% | 54°14
551" *584q 0 12744 215351 a9ly 3. iyl 2T 1%54, Bl%s| 53°17
L 850° »5%44 1'%¢| 2'%2] 9% 3% 8l%e| 2% 1*%2| 932 | 52°26
Z A9° =554 2144 2194 92834 3%a 9l 2% 2 gliyq| 51°28
x 48° *s1%s| 2% | 2% | 10l 31%:| ok 2'%2| 20 93%33) 50°34’
3472 || sy | 2%2 | 2Vhe| 10% | 3'%as| o%%as| 2tlas| 2las | 10%16 | 49°39]
T 46° | *s'Paz| 2'%a| 2% | 12 3tYaz| 10k | 2'%s| 2'%aa) 10)2 | 48-45
& 45° o52lyg| 21743 2'%¢| 11% 35, 10's] 2% 21%345| 10%%a:| 47°52'
. 44° 528y 2%l9g| 2% 11136 3184 10% 213 2'%e| 11%e | 46957
T 43° | *shs 21%6| 2'%e|*11%%92| 4lie | 10546 22Ta2| 2% | 11%46 | 46°03
s 42° || *6 26| 3 I*11de | 4le: | 11 2'%s| 20 | 11'%e| 45°09]
= AT *6lp 3% 3la: |*11 4% 1% 218yg| 3Vas [*11'M46| 44°18
£ 40° | *6}as [ 3% | 3% |s10% | 4'%:f 1% | 3 3% [*11'Nae| 4302¢°
39° *6s 3%3| 3%z |*10%s: | 4'We|*11'%e] 3l 3llg4|e11 42°32
3s° sgly 3% 37%as | *9% 42795 011l 3z 3la  |*10%Vyg| 41°38'
37° s6l¥94| 31346 3% | *91Tse| Slas [*11%s 3l 3Vye|*10'Yaz| 40%6'
36° *61%s| 4 31ag| #0%s | 5Tas [*#10'%6] 3%e | 3% |*10%a2 | 39°s3°
35° 633 4Tas | 31342 *82%2| S5'%4z|*10%las| 374 4l | *9%%3z| 39°00
34° *T53 | 4T 3% *8'Taz| 5%  [*10'%s] 3% 4l 976 | 38°08'
33° *71% | 42%a| 3'Vas| *8%s | S5 Taz|*10%: | 3% | 4%z *0lw | 37°18
32° “79 42% s 31%s] #7295 6V | *91%e] 3')az| 4'Vie| *BETne| 36727
31 #7230y, 5lg 3] #7192 6% | *0%3ne] 3% 4285 «f19% 4| 35°38°
30° *3 5192 3% 7% 6%s | *ola 3'%3| 5% | *8%e | 34%6
29° #g8ly 51lag| 3%2Tga] #7742 62Taa| *0%, 3¢ 51%sg| #Rlys 33“5«5"
28° *8l4 S'las| 31%6] *6% 7 | *9ls 3l sllyg| *713y¢| 33°08
2" *a8136| 6% 4 6l 7Te | *81816] 317a2| 5%lae| *7)%ae| 32°19
26° »0ly 6% 4¥e | *6%e % eyl 3%, 6l | *71%ag| 31°30°
25° #g9lly, | 7 4396 | *5%%2| 8la =ghy 3'%3:| 6% *7 g 30°42°
24° #9ldng| 7ll4q| 4V " 5% B1Tgg| »81%53] 3% 63Yas| *6%%3| 29°56
23° [I*10l8s | 7% 4% | *5% 8'%¢| *8llas] 3%hase| 71laa| #6106 29°10
22°  ||*10%%a:z| 8l als | *5h 91%2| *8% 3'hhe| 7% | *61%as] 28°25
21°  |[*11%2 8%, 4%y #4275, ol4 #8352 3%359| 8% | *6%2 | 27°40
20%  fl*11''%g| 0% | 423uq| *al%2| 10T4e | *B8%2 | 3% 82l9s| *6%2 | 26°57'

* Angle exceeds 45°, Pitch given for complement.
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HIP & VALLEY FRAMING ANGLES
FOR ROOF SLOPE PITCH

3n HORIZONTAL TO VERTICAL 12
ANGLE
D R1 R2 R3 P1 P2-C3 P3 C1 c2 C4-C5| Ce
IN PLAM
70° *3%6 Tas] 1 414 1% 475 1 las| 472 | 70°37
69° *3'12 1392 1Va2 | 4'%:| 1l als | 1'aa e 41%2] 69°39'
68° | *3ls: Te | 1% | 43%2| 1% | 4llie] 1%: fe | alhie] 68041
67° *3% 2| 14 4136 182 | 4%z 175: Yaz| 4%las] 67%3
66° *3%32 4| 1% 5% 1% sk 136 by 582 | 66%46"
65° *3% e 1l 5T 1llgz| 5% 1% By g s1343:] 65°38°
64° #3114, S 1%z | 5'We| 1'%a| s5'%z]| 1%s 1992 5% | 64°49'
63° *3% aa| 1'%z 5'%e| 1'%| 5%Tas| 1!'Mss 25,1 s% | 63°s2'
62° *31%, 2332 1% 6% 1173 6% 1% 6 6l | 62°53'
61° *3Me 7 1% 61%:z2| 1% 61%z] 1% LA 6% | 61°56'
60° #3184, 136| 1'%3] €*%a| 1'%e| 6'%2| 1'% 3¢ 62aa| 61°00"
59° +3lp T 1 F § 1% 62%z] 1la s 6% 2| 60°00"
58° +317, 1816 1% 7% | 1'%e| 7% 1% %3] 7% | 59°03°
57° *3%s 1 1'%3s] 7%he 1% 7Y% 11%3| 1 71542 58°05'
56° *3% 11, 1] 7| 1%las| 7] 1%Maa| 1l4e 7% 57°08'
55° *3%l52| 1l 1'e]| 2% 2% Ti%e] 1'We| 1% 8laz | s6°11'
54° *32350 | 1% 1% 8lbhs| 2% Bl 12%:| 1% Bl'l43a] 55°13°
53° *3% 1% | 125 8% 2% | 8l 12%2] 1k 8% | s4°14
52° #3138 | 1'%4a| 1%272| o4 2% 828455] 1'%6| 1'%s:2| 81%s| 53°13
E 51° *37 16 1% 9l 2153 | o%a: 12Tg| 11342 oW 52°21'
& 50° *32%2| 1'7az| 1%%e] 9%%sz| 2% 9%y 1%z 1l 9% | 51°24'
Z49° | +3%lg| 1% 11%¢] 10% 21739 ollqg| 1'%16| 11%3| 92%3:]| soo27
> 48° *3lag 12%,] 2 101555 2% 10 13Wa| 1'%e] 10W 49°31'
3 ar *4%z | 1'%6| 2las | 10% 23%2| 1006 | 2 13855 101%2| 48°35'
< 46° T 1892 2Ws | 11 21% 4| 10%Vaz] 2Ws 1% 1015 6] 47°38'
£ 45° =414 2 2V 112lag| 2294, 11 2%a2 1¥%s| 11%e | 46°40°
o 44° | sabie | 2% | 2942 |*111%e| 3 11%6 | 2V 2Y16 | 113322 45%4'
x 43° || «4l%2| 2%e | 2M%¢ |*11)e e | 11%lag| 2%y [ 2% [*11%%] 44°48
E 42@ w4185, 2844 2 |*11ls il 12 2T 2%z |*11'T2s] 43°52
. *4%s | 206 | 2% |*10% 3% |*11% 2% 2'%52|*11%: | 42°56
E 40° *42laz| 2% 2% |*10% 3185q %11l 2% 2179 *10' % 6] 42°00'
< 39° w43y 288455 2% |*10Ma: 3%z *10% 2% 28y (%1055 2] 41°06'
§ 33: sq T 28Ta2| 21%32] *0'Wg| 3% |*10% 21Vag| 2%%554)|%10% 40°10'
37 *5 3 2%e | *9%6 3%  |*10%: 2% 2'%7¢| *9'%1¢| 39°14°
36° *5 il 2% *9 4 *10 21855 3We | *013%:] 38°17°
35° *staz | 3%s | 2'7az| *8%lea| 4% | *9llqe| 27%4e | 3%s2 | *9%sa | 37°22'
34° *5%s 3%l 2% | *81lasx| 4%e | *91%2] 2% 3% | *8% | 36°28'
33° "5l 3hag| 2% | *8las | 4% *0ls 21y 3%s | *8%s¢ | 35°33'
32° w5ilagg| 3Thg| 2%lag| *73 42| *8% 2172| 3% | *8%2 | 34°39'
31° 51406 d4lng 284a] *7 e 48T | *8% 2%1¢ 3% | *8%as | 33°45'
30° *5 4l 2% #7549 slag | #8322 2% 4% 7% | 32952
29° 6% | 4% 2'%¢| *6% sly | »8%2 | 2'%a2| 4'laa| s7%e | 31°59'
28° w534 41g| 2%8%5g] *61%:| 5l #7115 4] 2% 4% | 7% | 31°05'
27° *6lias| 4184 2% 556 53354 #73, 28lag| 41844 o7 30913
26° *6136| 5Taa | 21%¢] *6ln2 S*laa| *7'%as] 2'he| She | *6% 20920'
25° || 7% | sk 3 *523%| 6W | *7%e | 2%%s:| 5% | e6le | 28°27
24° || «7% 53%2| 3l | esle 6178a| *7Ve 23%3| S1%;z| «6%: | 27937
23° *71%s| 6%e | 3%:2 | *slu 6%z w6ilas] 2% 52%3| s6laz | 26°46'
22° *8 66 3%z | »s e | *61%e] 2% 6l e51% 4] 25°55°
21° “8% 62Tas| 3la2 | *4% 798 | *62Va2| 2%%2| 6% | ss% | 25°0s'
20° || *8%%| 72 | 3%2 | wale 8 *6ly 2'%e| 7la | *5'%ae| 24015

* Angle exceeds 45°, Pitch given for complement.
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HIP & VALLEY FRAMING ANGLES
FOR ROOF SLOPE PITCH

2" HORIZONTAL TO VERTICAL 12"
ANGLE
D n R1 R2 R3 P1 P2-C3 P3 C1 c2 C4-C5| C6
IN PLA
70° w21y by s 456 E3ug| 4% T by 4% Tﬂ“lﬁ:
69° #7250 %9z 0] 41 Tug L 417y Tl LT 417y 69°17
68° #2584 Y34 71 4285, Bhug| 484 Yy g::ln 42%;q 68718
67° *2% S 2h99) s5lia Tdael 8 thay 6 Slag 67°20]
66° *23¢ 1y, 344 5%2 T 572 13 M4e| 5%z | 6620
65° #2749 ¥y 2laa]l 5174y 284e| 5la BTy T 5ly 65"'21:
64° 'Z;fr‘n :’}‘n E’a 5:3"'“ Blas| 5% E’;’ :’;’u 5% '54:21'
63° 2% 14 sl 6laa 1 6 2 16 £ 63°23
62° *2% 3 i:*a 187 6{01 1l32 64 LT f!‘m 6%1 | 62°23
61° *2% 3 LT Plas| 6% 132 6le Ylag 9] 617az| 61°24
60° *28 g il 1 68las| 1l 6285z 1 s 61344 Er.'!I“‘E'J'Ir
59° e2llga|  1945) 1las |" 732 | 1346 | 7laz | 1la: Yae| Tlie | 59°27
58° * 2% Plyal 1 7% 1742 T%e 1l4s By 71y, 58°28'
57° “2% Vag| 1%z | 7'ae| 1% [ 71%3] 1N1e ag| 7% | 57°29°
567 #2134, Y 1ls e | 1'laz| 77 1¥%32 BIge| 718 56°30
55° *2T g a2 1% 8%2 1% B¥s 1l tine| 8W 55"32:
54° *2'%2|  2las| 132 | 8% 1‘&4 81%2] 1% 'Jhs| 8% | 54°33
53° “2l4 293 1%e | 8'%e| 1 8%a] 1% Ve 8ls | 53°34'
52° «2V7a2| Vel 1lae | 9% 1'%z 9%z | 1la2 YShe| 9%s | 52°34
S 51° *29. 1 1l 919%3s| 1'%32| 9%s 1 Myl 9l 51°37
50° *2 % 14 1% olbqe| 1%Vas| o 1% 11z 92%32| 50°38'
z a9 *22las| 1l 1996 | 10%2 | 1%32| 10%2 | 1%e | 1%32 | 10%16 | 49°41
% 48° [l =2Vlas| 1%e | 1'Yaa| 10% 1%593| 10T | 1%s | 1392 | 10'72] 48%2
1470 | s2% | 1k | 1sa] 1adss | 1270s| 100%6] 11las| 1%se | 10%%a| 47%2]
< 46° #2354 1% 1% [ 11Te | 12%2| 11542 1% 1%z | 11%:2 | 46943
£ 45° «28Ta| 1% 1'% 112%a] 13| 11'Tsa] 1'%92| 1% 11'1¢] 45°5°
. 44° 27 1%2| 1% [*11% 2l: | 11% 1M 1716 |*112%2] 44°46
T 43° | *2'%e| 1'%az| 1'%z|en1'lsa| 2k [*11%%8a] 106 [ 1l [*211n2] 43749
% 42° *3 1% 1le  [|*10'%6| 2%e [*110052] 1'%52| 1'%z|*11ls 42°50'
z 41 *314 1'g| 1%e [*10%3%%2| 2% |*10%Vaz| 1l 1%l |=10% 41952
.9: 40° *3 15 1%z 1'Taz]*1072 21052 (%10 %2] 1'7a2]| 1% [*10'%4: 40*55:
< 39° *334 1% 1% | *9ls 2T |*10% 1%s 1274 10l e 39°58'
8 38° || *3% | 19%a| 11%s| sele | 217ss| s9i%ns]| 1%e | 11%4s| *02%a| 39°00]
37° | *3%e | 2Whe | 1% | *9%2 | 2% | *9%s 11%2| 2%: | 9% | 38°03]
36° #3134 2% 1% #3275 2%%3z| *9%e 1% 2%z | *9lns | 37°05
35° *3l 2% 2 12Vaa] *B'%52| 2'346| *9 1% 2% =23y aa*‘m:
34° w318, 2% 1" Wg| *8%2 2% #8'We] 1%laz| 2% 2l 3s5°11°
33" 31| 2% 13%2] *7%%3| 3lz | *8'%a:2] 1%laz| 2% «gdse | 34712
32° *32855| 2% 1% »7 by 3%z | *8Y% 11g] 2% w7 Ty 33°14°
31° *3 75 238849 1% *7% 4 3%z | *7Ts 12343 2% #71%5] 32917
30° *4 2% :f“:—fu #7144 3135q| #71%a] 1%3as| 27 79 31919:
29° *4 14 3l 11%6] *6% 3% | *7%e 1% 3z | *7la2 | 30°21
28° *4 1 3% 1136 *ole 3%z %73, 1% 3% | *6%%:2| 20°25
27° wql3,| 3184, 12Tma| *674s 3% 62Tz 1%%92| 3'Vaz| *6la 28°29'
26° #4% 5 3% 1w »5l% | 4lys | 6% 1232 3V7a:] =6W 27932
25° 42855 3%ma| 1'%a] *5'%e| 4laz | *6% 11%6| 3% *f :5**3?:
24° #42%.] 4 11%6] *5Te 41355 #*6%2 1'%6| 3'%6| *52%32| 25°41°
23° |l ws¥ee | a%as | 1%)ao] *5the | 4% | *51%s| 127a2| 4%sa | *5l7aa| 24%47
22° *5% 4% 2 #3415 4% +5, 1'%z 4'%| *Sh: | 23°51
21° w5175 | a335| 2 *411s| sk #5117 1V 4114 ¢| #5lys | 22°58
20° | ws%Tyz| slay | 22 | *a%ae | 5'%e| #S'laz| 1Vs | 4'laa| wa%s | 22°03°

* Angle exceeds 45°. Pitch.given for complement.
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HIF 8 VALLEY FRAMING ANGLES
FOR ROOF SLOPE PITCH

1" HORIZONTAL TO VERTICAL 12"
ANGLE
D R1 R2 R3 P1 P2-C3 P3 Cc1 c2 C4-C5| C6
IN PLAMN
700 [ *1he | W | Vaa| atle| % | attae|  tvea| W | attas| 70004
69° *11s Va Vias] 4% s 4% Tlhyy f9: | a'%3| 69°03"
68° *1ly ?a: bl 4%y Viga| 4%74e by B2 4%%y5| sR°C3'
67° =132 Y12 1% slig s S5lne Ya by Slhs | 67004
66° ®]d, e T350] 58y T e L12T Vi g Ine s | 6605
65° *1%2 e 9] 5% Yaz| 5 Vsl Wie | 5%e | 65°05°
64° | =132 Va2 ne | SMagl Y| Sl T Yz | 5'%6] 64°05
63° F «1l Vaz e | 6l b 6l e Yaz | 6%2 | 63°05
62° w1 Ly a 18] 6114 1752 61laa 1594 17 6'laz| 62°CH
61° *10% Y Taa| 6% a2 6'%2] 'Yz  Ya:x | 6% | €1°06
60° w1byg g Ve 6292 N 673 Lig Yoz 62% 3| 60°06'
59° *1bg %16 o | e 1992 7%2 Vs 6 7% | 59°06
58° *1%12 e 132 7'%a| s 7he 92| e | 7192 58°06'
57° 134 Thy g Vel 7% By 7% 174 sl 7% 57°06'
56° | *1%¢ Ve %s | 8hs 2ls2| 8la: e Ve ghe | scecc'
55° *1%s 184 5 e | BYs Vae| 82| % 134, 8% | s59%7'
54° w1y Tae 1945 81l¢ Bya| Bilag 19%gq e 814 ¢] 54°67'
53° =1l e %3] 9 Y 81, 192 192 9 53°08'
52° *1%g 1532 by 9%g 59| 9% Y 15, 9'l42] 52°G8'
251 | etma | W | e | sihe| te| o [ % | % | st sicos
& 50° *1% 1%, 2¥s2] 10la2 tTye| 10 tlyg 72| 10 s0°10"
Z 49° *1% e 2lue| 10% T 101l Tl e | 10'1az] 49°10'
> 48° #1114, 1949 gl 10% 19452 10242 T 1995| 10%%3¢] 48°11'
3 4r° *1% Ve he| 11hs Viae| 11la ag| % | 1132 | 47°11]
5 46° *1%s 2lae|  ag| 11'7a2|  tlas| 11l ae|  lag| 11%2 | 45°11"
s 45° “11395|  1lxe 29z 11852 1 1% 23ng el 11%%2] 4512
o 44 *17¢ Y 2hyg|e11%s 1las |*112%; 234, g *112laa] 44°12°
T 43° *11842| 28551 ¥ e11%ma | 1Me |*11'Vae|  2¥sa| 294z |*11%5:2 | 43°13°
L 42° *1ly Mae| W |*10%Tm2| 1%z |*10'%s] W g (=107 | 42°14)
el *1'"a2| s Yo |*10"%52| 1la  [*10%s % 2Tyg|*10%e | 41°14
£ 40° *1%0 “%: 2hag|*10%: | 131 [*10%s ¥ 2%z |*10%32 | 40°14
g 39 *11%2| Vi iz *9% 1 | *9%%As]  Ehaa|  Ths| *97%e] 39°16
g 38° *] 1 28] *9l%a| 1% | *9le 92| 1 *9' 32| 38°16
37° #1150 1l el *9ke 1%6 | *9% s 2Eyg| 1laz | *0le | 37°17'
36° 192 1s gl 8% 1% | *8% el 1% | =8"%¢] 36°17°
35° “1% 1%2 6] «8%e 1’76 | *8%s 9e| 1%a2 | 8% | 3s5°18'
34° #1289y | 1Tag 3Tya] *8l 1Y «3ly 96| 1%z | *8%e | 34°18'
33° *12752| 1% 2gg| ¢72Ta| 117%a2| *71%e|  2Tme| 1% | *7% | 33°20'
32° *13%,| 1114, 2Tag) o71Tng| 1'%z| #7214, 2% 1llag| *#7%s | 32920
ar° #1185 1133 Vs 7l 12193 =7% 2Ty | 11352| *7%6 | 31°21
ED: .2 1% T | *6"%6| 1%%g| *7%, Ty 1Y | *7%a2 | 30°21°
Eﬂn 2% 1% s o5llig| 1%%42) +5274, s 1%e | *63% 29°22'
28° 4 wals | 1tax| s | +6'%:] 1% | *6%s Vs 12142 *6'2 | 28°22'
27 #2743 13 T8 w5l 1185 *6%2 Ta 12%3z| #6742 | 27°23'
26° «2%3 | 1134, 29| *5% 2Vsz2 | *6Vas 99 11%s| *5%las| 26°24'
25: *2% 1'% 2hyg| *5% 2V #5254, Ehgg| 11%6| *5%%a| 25025
24 #2185, 2las 2hys| *5% 2% o517, 2%a| 22 | *5le | 24°26
23° *29% 8 2 5] *shs 2y *5% 2% 42| 2%z | *5Tas | 23°27
22° 26| 2W iy ] *4 7y 21845 ) #5144 1974 z£= #4315,] 22°28"
21° *22849| 213%3a] 18] *4% 21% ;| *atTa,|  V9s| 213, *4%%2| 21°30°
20° «218%6| 2%e 3aa| *4%s 2% *4 5 18] 2%e | *4ls 20°32"

* Angle exceeds 45°. Pitch given for complement.
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