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ABSTRACT
This training manual for a secondary-postsecondary

level course ln light frame-construction II is one of a number af
military-developed curriculum packages selected for adaptation ta
vocational 'instruction and curriculumdevelopment in a civilian
.setting. Purp"ose stated for the fifty-five hour course is for
stadents to interpret construction drawings for the layout of wood
frame members.for service-type staitis and all types of rafters and_to
set up, operate, and perform operator's.maintenence on
trailer-mounted saws. Course prerequisites are Applied Builder
Mathematics and Light Frame Ctnstructibn, T (see Note) . The outliae of
instruction, which suggests number of hdurs of classroom instruction
and shop devoted.tio'each4course oblective, is based on the following
outline: ttailer mwinted saws, roof framing plan, common rafters, hip
and valley rafters, hip and valley,jacks, roof truss construction,
stair construction, and corse s:unimarization. The instructor guide
lists ablectimes, texts, references, tools, equfpment, 4aterials,
training aids, and training aid equipment. Lesson plans for each
section contain instructional materials, objectives, criterion tests,
homework, and instructor and student activities. Job sheets for 'Ise
as studeatthandauts iincllde'referencess tools and equipment, aal
procedures for performing the tasks. Required chapters from a
recommended text are'providod. A seoP%ni text, commercial efereaces
films, and transparencies 'Wre sugge ed'. (Y1,B)
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This military technical training course as been selected and adapted4by
The Center for Vocational Education fOr "Trial Implemenrition of dModel System
to Provide Military Curriculum Materials for Use in Vocational and TeChnital
Education," a project sponsored by the Bureau of Occupational and Adult Educa;ion,
U.S. Department of dealth, Educatidn, and Welfare.
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The National Center
Mission StatenienV

The National Cente; tor Research in
VOcational Educatiorys mission is 'to incrse
the ability ordiverstk agencies, institutims,
and organizations to.solve educationarprob-
lems relating to individual career planninn,
pieparation, and progression. The National
Center fulfills its mission by:

Generating knowledge through reward/

Developing educational programs and
products

Evaluoting individua program-needs
and othcomes

4

In:stalling educational programs and
products

Operating information system and
services

Conducting leadership development and
training programs

FOR FURTHER INFORMATION ABOUT
Military, Curriculum Materials

)AIRITE OR CALL .

Program Information Office
The-National Center for Research in Voce

Education
The Ohio State Vniversity
1960 Kenny.Road, Columbus, Ohio 43210
Telephone: 614/486-3655 or Toll Free 800/

8484815 within the ctintinental-U,S.
(excipt Ohio)
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110

:

Military Curriculum.'
Materiaistfor

Vocational and
Technical Education

Inf r nor) and Field
Snr vices Division

The1/4t!sai's fle-;harch
eft:ration



Military
'Curriculum Itlaterizli
Disseniination.

an activity to increase the accessibiliti of
rvI'ilitarydeveloped curriculum. materials to
vocational and .technical educators,

This 1:troject, funded by the U.S. Office of k
EducatiO, includes the identification and
aequisition of curriculvr materials in print
form from the Coast Guard; Air Force,
Army, Marine.Corps and Navy.

Access to military curriculum aterials is,
provided thlough a "Joint Mem ,randum off
Understandihg" betwebn the U.§. (*ice of
EdUcation arki the Department of Defense. (

The acquired materials:arerreViewed by slaff
and subject matter specialists, and pourses
deemed applicable td, vocational and tech-
nical education are selected for dissemination.

'The National Center for Research in
.N/ocational Educkr is the U.S. Office of
Education's designated re'presentative to

'acquire the rriaterials and conduct the project
activities.

HAIM Staff: -

Wesley E18udke, Ph .D birector
National Center Clearinghouse

Shirley A. Chase, WI?.
Project Director

What Materials
Are Availapie?.

Nr,

One hundred twefity courses on microfiche
(thirteen in paper form) and descripiicins of
each have been provided to the vocational
CurriC4m Coordination Centers and other
initruitional materials agenciits forAjssemi-
nation.

Course mate{ials include programmed
instructicin, cUrriculuni 'outlines, instructOr
guides, student workbooks and techoical
manuals.

The 120 couries represent the following
sixteen vocational subject areas:,

Agriculture
Aviation
Building &
Construction,
Trades

Clerical .

Occupations
Communications
Drafting
Electronics -

Engine Mechanics

Food Service
Health
Heating & Air ,
Conditioning

``Machine
'shop

Management &
SuperVisiOp

MeteoroJogy &
. Navigation
Photography
pull-lie Service

The number df courses and the subject areas
represented will.oexpand as additional mate-.
rials with applicatio g? to vocational$ and
technical' education are identified aneselected
for dissemination.

be-

41r
et,

tio*Can- These
MateriOs.Be Obtained?

r
Contact Or Cyrriculum Coordination Center
iri your region for ipforMation on obtaining
materials (e.g., availability and cost). They
wiltrespondlo your reqisett directlY or refer
you id an instructional materials agency
closer to you.

.-cUR RiCULL/M COORDINATION CEN'J FS

EAST CENTRAt NORTHWEST
Rebecca S. Doug6ss WIlliam Daniels
Director Director
100 North pith Stfeet Building 17
Springfield, IL. 62771 Airdustriai Park
2171782-0759 Olympia, WA 98504

206/75340879

MIDWEST
Robert.Patton
Director
1515 West Sixttl A.
StfrIllwqter, OK 7470
405/377.200D

% f

NO RTHEAST
Jo'septtr. fg I y Ph-.0 .

D i rector .

225 West:State Stree
Trenton, NJ 08625
609/292-6562.,

SOUTHEAiT
James F. Shill, ft.D.

. Director
Mississippi State University
--Drawer RX

Sfate, MS 39762
601/325-2510

WESTERN
Lawrence F. H, Zane, Ph.D..
DirectoN
1776 Univeritty Ave.
Honolulu, HI 96822

. 808/948-7834

4,1
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MILITA* CURRICULUM MNTERIALS

The military-developed curriculum materials in this oourse
package were selected by tiv. National Center for Research 111
Vocational Education Military Curriculum Project for assent,-
ination to the six regional airriculum Coordionation Cenfers and
other instructional materials egencies. The purpose of
disseminating these courses %;.ra.4 to make curriculum materials
developed by the military pore accessi.ble to .vocatianal
educators in th4 civilian settings,

The course materials were accjuinld, evaluated by project
staff and practitioners in -the field, and prepared for
disseminattiorf. Materials which were specific to the military
1....ere deleted, copyrighted materials were either anitted or appro-
val for their usd was obtained. These course packages contain
-curriculum resource -materials which can be adapted to support
vocational instruction and curricultan deveippeent.

t 1 ,
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:Course Poser. wino

Stwdettis complt, ing tnii short course .1411 bp able to interprefIconstruction,drawmes,for t lav
all tycaes of raf'ers. They vvill also israrrelo set up, operate. and perform ocwfrator's npinteranCe oA troffer-mounted saws. The course pretequisites are-Applied Blutefe, Mathcat*eltcl and LieM Froftse,COnstrticlion 1 43.1'11, Course materials are P!.o

a I.
0# NO

-.-:

=020.

r

arse members for serv4ce4ype scan_ anla

assrerom and thou use The conrse itdlyiaej into two units...the forst strtion of Un'it 1.1 oda! 4eletet1 c autos deals with tne -ummanCI anal specificThe ramaiming sttibms arfl suitabfe4 1or yOcationat program use.t 11.

nit 1, Ic,.. Introduction Conlains 3 thirty Minute le4Sqn on satety.brocedures. . .

If ,
,Unit 1.2 . Ai:Wince Loght Frame StruCtures contains vIrit sectl'orls Cowering fifteen hours of classroom ihstruction and foriy-two hour it.

.sPOP 'ilstruction. , 4'
/

.

rfailer Mount's, Saws hour classroom, 2 hours snap)
Roof Framing-Plan I t hour clatiroom, 3 hours shop/
CommOn Rafters 12 hours classroom, 2 r:o..es snap)
-fic and Valley A aftors 2 laiuri classroom, S riours slijotal
Ho and Vatley Jacks 17 hoses classroCirm, 8 hours shopl 4/1-
Roof Truss Construct:on (2 hours c,assroorn.'11 hours snop)
Sfair Construction 12 hours classrt.nm, 4 hours sh0p)
Course Sfummerieriem It hour c'esisroorn, 4 notes shop)

The r:Gurse traihong manual contains both teacner land .tudent rnatenats. The !eacner materials include,,nstructions on how tO uStisinstrucior sectroos-._Vtd.the outline of ,nstruction. It also contains Training ontectIves, texts, references, tools, equipment, materlio. training aids and 'pawing alo ,duisam , andV' outline of instruction. The lull rie of InstructIOn caitainvhe lesson plans for each sectfon with an' outline of activities:for the jostructo, thrstudents. Job sheets 3re clovioed as student nanooLits ano )nctudereferences, tools end equipmeet. and Procedures for MI fOrmints the tasks

The text recon.0,eided ; 1 'Navy trairling Manua'. Sve'der,7 & 2 NA VPERS ?0648-F. The required chapers are provided A secOng tirict .s producedcomn'ercraor. "d 7fCv,led. TAM Commer,431 re4erences are .110 ;Nen, Tke following fiims are su9gested for use qur not i.:rav4.,..,(1.

Gl5
MN 6710C
MN 6719D
0.17.4 67, qF

1-"is `311t of Ll!e

Techntclue.7 Pruning, Rafter Prindtplei and Common Rafters
1Uleig TechniqueFroming, Hip and Vanes, Rafters

jir TechrilayeFundamf!ntals af.Stair LAYCL.,!
4

A' st of swage r snsaienc;es Ls also included.
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0 TITLE PAGE

TITLE: SPECIAL CONSTRUCTION BATTALION TRAINING COURSE 150.2.

LIGHT FRAME CONSTRUCTION II

COUR'SE NUMBER: SCBT 150.2

COURSE LENGTH: 55 hours

TAUGHT AT: Naval Construction Training Center, Pprt Hueneme
California 93043

Naval Coneitruction Training Center, Gulfport
Mississippi 39502

CLASS CAPACITY:, Maximum - 16
,Minimum - 8°

-

INSTRUCTOR REQUIREMENTS PER CLASS Class: 16/1
Pract: 8/1

COURSE CURRICULUM MODEL MANAGER: Naval Construction Training Center
Port Ruenepa, California 93043

CURRICULUM CONTROL: Chief of Naval Technical Training

QUOTA MANAGEMENT AUTHORITY School at trhicb itlitugt

APPRrAL/IMPLMENTATION DATE Chief of Technical Training letter
dated 21 January 1976

10111Vir q11 .!410 . ipotA



The pages that follow the "Informat on" and "Outline of, Instruction"pages are the body of the instrhction gu e. The pages are divided intothree columns; tne column on-the lett in lwdes the outline ofinstructionxequired by the objectives df the lesson:: the center columnis fJr listing iii3..-uivitythat correeponds to the particularportion" of the leRson aad-the'right- hand columnopontains studnctitqty chat correNpondri to thè.particulAr portion of the leatrstructor creatiiity" in
designing..learningtexercisestechnioand training alds t.o meet course obiectives c.]Sn enlhance the Lawton andsoitild be utilize4\and nz.7ted in the'eppiropriate column. ItCaddition,student coTments pertaini.ng to updati& additions, deletions, etc:,:to the lesson slpoulA be encouraged and noted for continua1 reVision.,of

)14.,
the leasQl.

.e)
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HOW TO USE TH INSTRUCTOR GUIDE

Instructor guide's (I:.G.'s) are provided for each topic. Theyinclude supporting instructional material end aids identified by,thetopic numb6r snd,s letter-code designation. This-latcter codes used inart,' se fg/loWe: .

AS - ApsignslIelit Sheet
CN - Class Nocps

.

DS - Diagram Sheet

Evaluation Guide
ET- Final est

-AbSheet 4 WS
-OS Opera on Sheet'

OP.

PE

PS

,11
T

1.Se .nformdon Sheet ) TR

1- PeTformance Eval4artrn

grogrammed'Instrizr
Pidblem Sheet

- Pretest
Teat

- Transparency
- Work Sheet

; The inscruc.toc guideS. areliatended.to be usdd,ss master lessonplans, bilt's4bject hiowever, .to personalization by the ina_vidualinsttOr. ,Thvinstructor sholied stUdy and refer to the listing ofreferences, l64terials and aids'given in the appropriate enelosedinnex* when annotating the instructor guides.,

The first page of each instructor guide contains the folloiling:ional information.
% ..

pic of lesson,

Average time in periods (class and practical)

Instructional materials such as texts ferences
equipment, tools training aids etc.

Instructional aids such as job sheets handouts, etc.

5. Enabling objectives (see section "Outline of Training
Objective*" that followv).

6. Criterion Test.

7. Homework assignment.

The second page is the "Outline of Initruction" page whereby eachinstructor will develop an appropriate introdUction for each topic that(1) create interest; (2) show the value of the topic to ths student;(3) relate the topic to previous and future topics in the courie; and) communicate the learning objectives to the student. Well preparedlesson introductions can provide direction for stUdent motivation andestablish readiness for learning.

16



TOPIC Unit 1.1

Inv-oduction

1.1.1 Orientation
1./.2 Safety

Unit 1.2

ourian OF INSTRUCTION

Advance Light Frame Struc ures

1.2.1 Trailer Motinted Saws
1.2.2 Roof Framing.plan
1.2.3 Common Rafters
1:2.4 Hip and.Valley Rafters
1.2.5 gip and Valley Jacks

Roof Truss Construction
1.2.7 Stair Construction
1.2.8" Course Summarization

* Total periods classroom:* 13
* Total periods practical: 42

Total.hours for course: 57

Total veeks for courie: 1;9 weeks

CLASS PRACT TOTAL - .PAGE

1.5 0 1.5
0.5 0 0.5

2

2 3

a
2 4

8 10
8 10

2 11 13
2 4 -6-

4 5

13 42 55

4
* All periods refiresent 60-minates of actual instruction.

2
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COURSE-ZATA IkAGE

CPURSE MISSION: To train welected Builders
in intaipreting,cmnstructior,drnwings; developing. 4 roof framing planOeying out, preparieg anderecting of stairs, ahd II hip and va111trroof frame; and in operating4nd performing

operatoes.maintenance an a trgiler mounted emsq

PERSONmEL AND RATING ELIGIBLE: E4 thru El.

.iBLIGATED SERVICE: None

N;EC EARNED: None

REViRMIENTS : None

'SECURITY CLEARANCE REQUIRED: None

'AEREQ /TE TRAINING AND/OR BASIC BATTERY SCORE REWIRED: .100.2pplied 3uil4et Mathematics and 150-.1 Light Frame, Construction. I.-

v-LATED, TRAINING: Nime

,-0/1)W-1:4? TRAINING: None

,RADING WEIGHT FACTORS: Performance of tasks throughout the course 41.11strictly on a go/no basis.

qar',



.2 ROOF FRAMING PLAN gontect Hours:

0Enabling Okfectives: Upon completion sof topic the student will be able
to interpret constrUction drawpngs such as floor plipits, elevetAvn:dawingli°-
and sectioral drawing. 1,r. ,',11/410ping a roOf framing plan geb:iin intersecting
roof by following the procedurew:youtlined.in Job Shcipt:SCBT 150.2 HU J$ 1.2.
7.1, "Roof Frmning Plan". The roof framing plaq will he drawn to scale
Ind will show.the types and quamity of roof 'framing members needed for the
completion of the roof. ing project. The outline of the building will

f

:,e.drawn tp within, + 111._ -iCa rafters and .rtdge 4.ines wIal'bc(durkened,
and all orners o the bu ing will be'alphabeticail aesttnat d.

A.
cTp±c l.2.3 commor

k..Enabling Objectives.: J6n comOlittion of thilwtopic the stvient will be able .

to interpt.et the roof Jin, plai and construction drawingfor'laying out,
preparing and erectinb comma* rafteri by folloring procedures,as outlined
in -7,Tob Sheet SOT 150.2 BU JSk1_..7.3.-1, "Laying-Out COmmon Rafters", Yhe
prePared rafters 1.11 1/11'' of the'speciiiied length, the lumber
left above the bird's mouttleurit17be wikhin 2 7/16" to 29/16", and the
rafter willbe set with the ciorp up. .A job sheet will'be Provided to the

Coet,tact Hours: 4

1.2 FTP AND 7.A.-121" -.S Contact Hours: 10

'Enabling Obje i7es: upon completion of this topic the ,Student wIll be Able
to int&.:prec the roof framing plan and construction drawings for laying out,
-,reparing anl Fz!:,ting hip awl valley rafxers 6? following pocedures as
lined in-Job Sheet SCBT.150.2 E41.V4S 1.2.4.1, "lAyng Out Nip nd Valley
Raftere. Tlle prepared rafters will be withih + 1/8" of'the sipecifted length,
the fide cut will;be witHin-t 1/*of the apecthed angle, the lumber lef.
above ttf bird's mouth will be WItliin 2 7/16" to 2 9/16" at fhe darner oe
the builaing, and tHe rafters will )ile laid wtth the crown up. A job shee,.
will be provided to eRe student.

Topi:. 1.2.5 HIP, VALLZY AND CRIPPLE JACKS aatact Hours4"10

Lnabling Obj,!ctives: Upon clompletion oi this tpoic the student will be able
to interpret the roof framing- OA:14nd construction drawings fOrllaying out,
reparing an! ..!re:ting hi7 -!allexcld ccippta a by following procedures.
as outlined in Job Sheet SCBT.150Prill J$ "Laying Out Rip, Valley
and Cripple Jacks". A job sheet.WigU:furnished to eadt student. 7"The
hip, valley and cripple jacks will 'be within +1/8".of tte specifted lengtk,
the side cut(s) will be wtthin + 1116" cf the-gpeced angle cut, the 1,1mter
left'c6cve the bird's nputh will be witnn 2 .7716" tc 2 9/16', and the rafters
K1.11 be laid with the crown up.

"t-



OUTLINE TRAINING OBJECTIVES,

Untt 1.1 OtRODUCTION
Contact licalte:

Tt'rmttn1 objectives: upon.c lotion of this unit the student will have:r(linrLed trt, ihe Suilder School and received the-school ortehtation sndqnfety procedwes reiu1re4 to',Imotilete the assigned course of instructionas a SCIFTItudentr
.

rTopic 1.1.1 20RIENTATION
Contact Hours:-

r.nabling Objectives: Upon completion of this topic the'student will havareport:A for the course, and answered.questions pertaining to kep pointsop the organization, mission and regulations.of NAVCONSTRACEN.

Topic 1.1.2 SAFETY
Contact Houts:

rEnablin Obpectives: Uponucpmpletion of this topic the student will beable',to report accidents or fires and 'state the safety practice, that eillbe enfOrced in the'schoolt

1.1114t 142 ADVANCE'LIGHT FRAME STRUCTURES Contact Hours:

Termirial Objectives: Vpdn completion of this unit the stndent will havemei' all the requirements of Personnel Readiness Capability Program, skilllevel 150.2, 'ight Frame,Construition rx", invnlving: interpreting'
construction drawings for the'iayout of wood fraM members for service-kypestiirs, and 41 typos of tafters ? and setting up, operating and perfOrmingoperator's,maintenance on-the trailer mounted saws. The light frame struc-tures to be erected and the tasks involved with the trailer mounted sawsare ,to be done by following the procedures and meeting the specifications
as stated on the job sheet.

Topic 1.2.1 ,TRA1LER SOUNTED SAW
Contact Hours: 3

,Enabling Objectives: Upon completion of.this topic the student will beable to set up, operdee and perform 'operator's maintenance on the trailermounted saw, including the primeliover by follawing the procedures' outlined'ir Job Sheet SOT 150.2 EU JS 1i2.1.1, "Setting'up a Trailer Mounted Sew".A job sheet will be sen7up stelae and reasonably level? a preatart check,i.e., citecking oil., water, fue/, etc:, will be conducted, and the generatorwill ge started- and stopped. , The machine will be secured-with its masterswitch and load switch in.the off position, the machine and work areaaround the machine.will be swelii clean, all door pane.4 will be closed andif saw covering is-available, the saw will be covered

6
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TVXTS

ANNEX

1 Builder 3 & 2, NATmERS ' 648-F. V

2. Framing, Sheathing and Insulation
.

Delmar PUblisher

4

Inc.

e.



Toric 1.2.6 ROOF TRUSS CONSTRUCTION
..cantsct

Enabling Obje&ivea: Upon completion of this topic the student-will 50 A,to interpret
construction,drasangs for lsrini out and setting up a templatefor roof missell ah outlined in Job Sheet 150.Z BU JS 1.2.6.1, "Roof TrussConstruction". Ajob sheevyill be furnished to ihe 'student. The com-Pleted template and nanu"actured roof truss will have.the length upper chordsto within + 1/4:1 of tfig speeified length and with the,angle cut to within1/16" of tKe specified:angla; the lower chord to within + 1/8" of the,apanand the angle cut to within 1/8" of the specified angle, the king pnst towithin 1/16" of a ends fit, the angl cUt(s) of all yeb members to within1/16" of-the specified angle an el-Crow of the chrds

Topic 1.24, sTAIR'collFiumioN
Contact Bo..4r:.:

if)Enabling Object-Wes-LI Upon complOtion'Of this topic the student willable to calcu4tate the number of,stepsneeded for the flight og stairs -
and ehe height'ot Ach riser; and be 'able to klayout a pair of stringorsfor dhe staire by.lollowing the proceduies outlined in Job Sheet SCBT150.2 BU SS 12:7.1, LaYinkout Stitr,Sqingers". Me-calculationtfor-the height of the 'riser must be within 7+ 1/32" of an inch, the total heightmarked off on the story pale musr be%wii6lh + 1/8 of an inato the.height, the layout-wprk on the etringer must ahoy tread allowance lei* thethickness of theefinish floor matetials and the stringers must be laid with'the crown up.

.

Topic 1.2.8
tCOMEIUMMARIZATION

Contact Hours:
Enabling Objectives: Upon c etion of this topic the student will havereinforced his ability to iden ify by nestling-all thiLfreming members inaccordance with the ;Was as.the members MO pointed out by.the instructor.The 'stUdent will alsOluiie rerviewed theeethOds used in the erection of thelieit frame itructdres askeach structute.is torn down. The dismaatledframing members will be qiear of all nails and be neatly stacked. e
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H9UIPMENT Aft, i'verimutivk

TOOLS:

FSN MFC No. TM

9QC 5120-00-892-5485 Hammer.Band Carp 16 tit.
Clsw Fbr. CIs. '

70t 10-00-545-5615 4r4iv Autsure ildmible 7iM Metric
,10 ftt En lish

9QC 5210-00-241-3599 Square Comb-Mach 12
.6A

9QG 5210-00-246-2576 Spate Carp 16 x 24 Stn Scl

94QC 5116-00-827-2079

IQC 5210-00-244-7561

9QG 5210 -09 -273.N9793

9Q1... 7510-00-283-0619

90L 8415-00-178-7527

9QG 5210-00-926-5430

9QL 6675-00-190-5864

9QC 7510-00-1614675

82016

ESUIPMENT

1. Sautorses

2 Trailer mounted saw

MATERIALS:

1 18" z 24" paper.

MEL c..2....sT

16 ea 3.71

16 ea 2.37 37.92

59.36

16. ea, 3.45 ,55.20

16 aa 6.49 103.84
a

Crosscut 8 Pt 26 Lg Stn Stl 8 ea 10.22 81.76

eval Sliding T 10 ea 1.49 11.92

Chalk Line-Reel 4 ea 84 3.36

Cloak Lige Marking Powder White 12 oz ,.08 .96

Apion Nail 2-pocket Leather 16 ea 11.00 176.00
w/ Web Belt

Level 211um 28 Alum 4 ea 4.00 16.00

Triangle 45 D 12 16 ea .69 11.04

Crayon Lumber Blue"' l doz. .67 .67

'iencil

Sew dirc Port Elec i

including prime mover.

C

2 ea 113.60 227.20



ANNEX II

1. Fundamentals of Carpentryi Volume 2, W.S. Durbahn/S.W. Sundberg.

2. Framing Guide and creel Square, D.L. Sigman.

-



TRAININC A198

kLMS

ONEX. Iv

I. CIF 001 "The Gift of Life" (18 mit.) Craative Communication,
2. MN 6719C.Building Technique - Framing Rafter Principles andCommon Rafters" (15 min.).

MN 6719D "Building Tac.hnique - Framing, Hip and,Valley
Rafters.

MN 6719! "Building Technique 0. Fundamentals of Stair Layout (11 mia.)
TRANSPARENCIES

1. -11CS 10321.10IT-6 .er Framing Table".

2. 11CS 10321.101T-1 "Rafter Measurement

3 11CS i0321.101T-2 "Rafter Cuts"

3. 11CS 7400064-T "Common Rafter Layout".
;

TM,

CHARTS

Typical Roof Plan.

Roof Trusses.

King Post.

PitChed.

Common Rafter.

Sectional Drawing of a Building.

Types of Stairs.

6. Stairway showing layout terms.

7. Stairways showing the parts of a stairwa

LOCALLY PREPAAED MATERIAL

JOB SHEETS

1.S61T 150.2 BU JS 1.2.1. "Trailer Mounted Saw
4

25

Saw.-



tiragia,(Cont'd

Masking: tsopo

2 x 446.

3/4 " plywood

2 x 1Q'o.

6 , 2 x 12

7 -s--2 z 6 I s

8 1.64 box lulls.

9 8 d box,14111a.



A
t- r -tfrr

'r.RAINTNC AIDS EQUIPMENT

t. ifunte reuvle prujectile.

2. Overhead projector.

ANNEX V

'Sr



3 SHEETS (Coned)

SCBT 150 2 SU JS 1.2.2.1, "Roof Framing Flan".

SCST 150.2 BU JS 1.2.3.1, "Laying Out Common Rafters".

SUIT 150.2 BU J l... -.A, "Laying Out HA? and Validly Raxters".

5. SCST 150.2 BU JS 1.2.5,1, "Laying Out Hip, Valley and Cripple Jacks",

SCBT 150.2 3U JS 2.6.1, "Roof Truss Construction".

(.BT 150.2 BU TS 1.2r. .1, "Laying Out Stair Stringer".

MODEL

1. Platform Frame Building.

SAMPLES

. Common Rafter.

2. Hip Rafter.

3. Valley Rafter.

4. Hip Jack.

5. Valley Jack.

t. Connectors.

Tooth Ring.

b. S lit Ring.

DRAWING

1. Construction drawing of a 22' 0" x 24' 0' double car,garage.

a. Floor plan.

b. Sectional drawings.

c. Elevation drawings.

A-IV-2 .



SECOND WE

SECOND DAY

OURTE DAY

THIRD DAY

.1.2.6 P 15 Roof Truss Construction
16

17 Stair Construction
18

19
20

21

.2.7 P 22 Stair Construction
23 Course Summarization

P 24

25

26

27

roric NO. TYPE PERIOD TITLE RATIO.

FIRST DAY

1.4.5 1' 1. Hip and Valley Jacks 811
2

3

1.2.6 C 4 Roof Truss Construction 16/1
5

P 6 8/1
7 .

1%2.6 P 8 Roof Truss Construction 8/1
9

10

11

12

13

14

16/1

8, 1

8/1
16/1
16/1

0--



Amax VI

MASTER SCHEDULE

FIRST WEEK

TYPE PERIa TITLE
RATIO

TOPIC NO

FIRST DAY

1.1.1 C 1. Orientation
16112

1.1.2 C 2.5 Safety
16/1.2.1 C 3 Trailerrounted Saw
16/1.-P. 4
16/15,

1.2.2 C 6 Roof Vraxning Plan
16/17

8/1
SECOND DAY

1.2 8 Roof Framin Plan
8/19

1.2.3, C 10 Conmon Rafters
16/111

IZ
8/113

1.2.4 C 14 Hip and Valley Rafters 16/1
THIRD DAY

1.2.4 C 15 Hip and Valley Rafters 16/116
8/1

.17

18
19
20
21

FOURTH DAY

1.2.4 P 22 Hip and Valley Rafters 8/123
1.2,5 C 24 Hip and Valley Jacks 16/3.25

26
8/3.27

28

FTH DAY

1.2.5 29 Hip and Valley Jacks
30



-MOAIFICATIONS

of this public ion has (have) been deleted

adapting this material for inclusion in the "Trial Implementation of a

Model System to Provide Military Curriculum Materials for Use in Vocational

and Technical Education. Deleted material involves extenslve use of

miliarv forms, procedures systems, eta, and was not considered appropriatc?.

A vocational and technical education.



SCBT 110-190 BU IG 1.1

NAVAL CONSTRUCTION TRAINING CENTER
PORT HUENEME., CALIFORNIA' 93043

SPECIALCONSTRUCTION BATTALION TRAINI/a.(SCBT) 100-190

Classification: Unclassified

Topic: Safety

Average Time: 0.5 Period (Cia s)

Instructiottal Materials:

A. Texts: None.

B. References:

1. NAVCONSTRACEN Instruction 5400.4 (Current Series)
Organization Manual of.NAVCONSTRACEN.

2. "Safety Practices for Shore Activities", NAVMAT
P-5100, :(Jan, 73)

Tools and Equipment: None.

D. Training Aids and Devices:

1. Film.

a. GIF 001 'The Gift of Life (1
Creative Communications Inc.

Training Aids Equipment.

1. l&mm movie projector.

(1 of 4)

Terminal Objective,: Upon completion of this
unit the student will have reported to

'tBuilder School and will have received the
school's orientation and safety procedures
required to complete the Gbsigned course
of instruction as a SCBT student.

Enabling Objectives: Upon completion of this
topic'the student will be able to report
acciaents or fire and state the safety
practices that will.be enforced in the
school,

Criterion Test: Tha student will answer
orally specific questiouft pertaining4to the
method of reporting and fighting fires as
established by NAVCONSTRACEN and CBC
regulations and will conform to the safety
policies for the duration of hiss assignment
to Builder School.

Homework: None.



OUTLINE OF INSTRUCTION

I. /ntroductiou to tbe Lesson.
A

A. ,Estabfish contact.

I. Mame:

2. Topic: 'Jpqafety.

Establish readtpet3s.

1. Purpose.

2. Mel naiknt.

C. Establish cffect.

1. Value.

a. Pass course.

e

b. Perform better on the j

D. Overview.

4c,

OM.

INSTRUCTOR icrutTi
SCBT 100-190 BU IC 1 2

STUDENT ACTIVITY

I.A. introduce self and topic.

You will be able tovanswer orally
specific questions related to the
methods of reporting and tightiag
fires as pstablished by MAVCOMSTRACEN
,and CRC regulations and conformr,to
the safety practics that will be
?forced in this school.

2. Ask questions.

.Take notes.

Motivate student.

I.C. Bring out iv-4yd and value
of material being presented.

I.D. State learAng obje.tives.

a. State information and
materials necessary to guide
student.

(2 of 4)



%nun OF LISTRUCT

TreseAtation.

Sitiety.

Reporting accidents.
1

Class safety man.

C. Schol director.

First aid when appropriate.

Fire safety.

a.

b
,C.

EviCuation routes.

orting firs.

Fighting fires.

(1) Location of
u

ext inu&shers.

Field safety.

a. Shaw

(1) GIF 001 "The Gift Of Life"

b. Discuss film hi hlights.

SCBT 100-190 pu IC 2

'11MRELAURCEI

II.A.1.a. Pick safety man
and explain Job.

II.A.3.a. Introduce film and
discus4 key points to look for.

II.A.3.b. Lead discussion, ask
questions and stress safety.

.) ( of 4)

4

II.A.3.b Participate
in discussio&- ask
questions 'as necessary.



OUTLINE OF IWSLtUCTION

.`Application.

A.7-44scussion.

V. Summary.

Safety.

1. Reporting accidents.

2. Fire safety.

3. Field safety.

V. Test: None.

*N.

'SCST 100-190 BU 1. .2
, STUDENT ACTIVITY

III.A. Questions to be IU.A. Ausucr and
developed by the instructdr. ask questions.

oU 4



NAVAL CONSTRUCTWN TRAINING CENTER
PORT HUENEME, CALIFORNIA 93043

SPECLAL CONSTRUCTION BATTALION TRAINING (SCBT) 150.2

Claasttic.at tots : Unclassified

Topic: Trailer Mounted Saws.

SCRT 150.2 BU 1G 1.1

Terminal Objective: Upon completioia of this unit
the student will have met (III the requirements of

Avexage Time: 1 Period (Clans 2 Periods (Pract) Personnel Readiness Capability Program, ikill level
150.2, Light Frame Construction II, involving:

Instructional Materinla:
interpreting construction drawings for the layout
of wood frame =embers for service-type stairs:and

A. Texts: None. all type/Cof rafters, and settine up, operating and
performing operator's maintenance on the trailer

References mounted saws. The light frame scructures to be
erected and the tasks involved with the trailer

1. Ross Hydraulic Power Steering Trouble Shooting mounted saws are to be done by fellowing the
Manual, Lafayette, Indiana /3902 procedures and meeting the specifications as

stated on the job sheets.
C. Tools, Equipment and Materials:

I. Harmer.

2. Hand level.

Adjustable wrench.

4 Broom.

Showl, flat nose.

6. Trailer mounted saw.

D. Training Aids and Devices:

1. Locally Prepared Material:

Job Sheet.

(1 of 6 )

Enabling Objectives: Upon completion of this topic
-.the student will be able to set up, operate and
perform operator's maintenance on the trailer mounted
saw, including the prime mover by following the
procedures outlined in Job Sheet SCBT 150.2 RH iS
1.2.1.1, "Setting up a Treiler Mounted Saw". A job
sheet will be furnished to each .student. The saw
assembly will be set up stable and reasonably level,
a prestart check, i.e. checking oil, water; fuel,
etc. will be conducted, and the generator will be
started and stopped. The machine will he secured
with its master switch and load switch in the off
position, the machine and work area around the
machine will be swept clean, all door panels will
be closed and if saw covering is available, the
saw will be covered.



SCBT 150.2 BU IG .

(1) SCBT 150.2 BU JS 1.2.1.1, Criterion Teat: The student will set 1.p, opeeat.-"Trailer Mounted Saw witn Prime and secure the trailer nounted saw witl pr:me no,Mover".
The saw will be set up stable and reasonably lee',

Training Aids Egutpment.

I. None.

(2 oi 8)

a prestart check on oil, weter, fuel, etc., will ue
conducted, the generator will be started and'stoppee
The trchine'will be secured with it' master ewitch
and load switch in the off position, the nischihe
and work area around the machine will be swept; ( 'an
all door panels will be secured and if a saw cov it.
is available, the saw will be covered.



OUTLINE OF INSTRUCTION

Introduction to the lesson.

A. Establish contrt.

Nome:

Topic: Trailer PijuntedSaws

Establish readiness.

A

2

The trailer mounted saw with prime
mover is used;extensively in the
battalion. It is essential that
you become familiar with this
equipment.

As Ignment.

Stu4y job sheet SCBT 150.2 BU JS
1.2.1.1.

C. Eltablish eficet.

I. Value.

a. PasOcourse.

PerforT better en t

Get advanced.

Ee a bet$er builder.

. Overview.

1. Ask questions.

2. Job sheets'are to be used as a gqide
and are tq be, returned at the completion

1114,'"!!

INSTRUCTOR ACTIVITY
SCBT 150.2 BU IG 1._.1

STUDENT ACTIVITY

. Introduce qelf and topic.

I.E. Motivate studtnt by reading
the.s atement on trailr mounted
Saws.

I.C. State learning objectives.

1. Upon completion of this
topic you will be able to perform
operator's maintenance, set up
equipment, start and stop equipment.



4

wrung or INSTRUCTION

. Job sheet may be requested for personal
reference.

4. Stress that the buirder is limited to
operator's maintenance only.t 44

II. Presefitation.

A. Introduce job sheet.

1. SCIT 150.2 RU JS 1.2.1.1, "Trailer
Mounted Trailer Saw with Prime Mover

Introduce equipment.

I. Trailer mounted saw with primer mover.

C. Procedures.

Pre-start check.

a. Check water in radiator.

(1) Full.

Check oil in engine.
,/

(1) Oil. gauge 'to register full.

c. Check fuel.

(1) Full tank.

-4,

(a) For diesel engine,,use diesel
oil orkl.y.

(b) For gasoline englne, use
gasoline only.

INSTRUCTOR ACTIVITY
SCmr 150.2 DU 1G 3, 1

STUDENTACTIWY

II.A. Hand out job sheet, take
class out to the field and4ive
a lecture/demonstration on the
trailer mounted saw.

(4 of 8)



4

Xn.\INE OP INSTRUCTION

d. Check fuel line for lenkage.

(I) Report-leakage immediately to
instructor.

Check fan belt for proper tension.

f. Chevk battery water in battery.

g. Check tire for ample air pressure.

h. Check safety chain.

(1) Necessary only if equipment is to
be moved.

Check running lights.

(1) Necessary only.if equipment is to
be moved.

2. Setting up equipment.

IL 1 equipment to job site.

b. Select placement site.

(1) Ground should be fairly level.
0

e. Unhook equipment on selected site.

d. Stabilize equipment.

(1) Level table saw is desireable.

e. Set conveyor table-irollers nearest the
table 1/16" above table top - on each
extension.

INSTRUCTOR ACTIVITY
SCBT 154.2 BU IC

STUDENT ACTIVITY

4 9



OUTLINE OF INURUCTION

f. Set conveyor table rollers on the far
end 1/16" below table top 7 on each
extension.

Locate and tlamp a block parallel-with
table guide stkip arthe extreme right
of roller conveyor ipproximatety 8 feet
from infeed sprocket.

Start generator.

a. Secure ground.

(1) Drive ground rod.

(2) Hook up ground cable.

b. Lift and secure switch panel door to
stay open.

Set all switches to OFF position.

d. Lift and secure instrument panel door
to stay open.

Set load switch to OFF position.

Set volt meter switch to OFF position.

Set ammeter switch to OFF position.

h. Set synchronizing switch to single
phase.

Pull out on the throttle knot about
1/3 way.

Set switch and start generator.

SCBT 1X).2 DU IC 1 1
INSTRUCTOR ACTIVITY STUDENT ACTIVITY

(6 of 8)



ounin OF INSTRUCTION

k. Check engine oil pressure gauge to
assure oil is clvulating in.engine.

1. Check battery charge gauge to assure
that battery charger is working.'

m. Adjust throttle knob after temperature
gauge reads normal.

n. Check and adjust throttle knob such
that the frequency gauge registers
60 cyclen.

0. Aflust voltage adjuster such that the
volt meter registers 220.

p Set, load switch to ON position.

q. Set master switches (2) on switch panel
to ON positions.

r. The field saw is now ready for use.

4. Stop generator.

INSTRUCTOR ACTiVITY
I

a. Set master switches (2) tor OFF position.

b. Set load switch to OFF position.

c. Full throttle knob out to decrease speed
of generator to idle.

(1) Run generator for 5 minutes for
cool down period.

d. Set engine control switch to OFF povition.

5. Clean up and secure.

e-

SCBT 150.2 BU ic i .1 ,

STUDENT tiCTIVITY

s



OUTLINE:OF INSTRUCT ION
t4L

a. Broom all saw dust from machine.

b. Pick up debris and clean up work area:

C. Lauer and secure all panel doors.

d. If cover IS available, cover the saw.

Appkiclition.

A. Student practice individually in conductin
operator's-maintenance, starting And
stopping of prime mover.

IV. Summary.

A. Predtart check.

Setting up of equipment.

C. Startggenerator.

Stop generator.

cdte and clean up.

Test:

A. Student will perform criterion test
as stated.

INSTRUCTOR ACTIVITY

;

SCBT 150.2 BU It; 1 1

STUDENT ACTIVITY

III.A. Be available to assist M.A. Student
and show. with the trailer

wounted saw.



San 150.2 BU JS 1.2.1.1

NAVAL CONSTRUCT/ON TRAINING CEWIlra
PORT MENEM, CALIFORNIA 91043

SPECIAL CONSTRUCTION ZATTALION TRAINING (SCBT) 150.2

JOB SUET

LIME: .railer MJunted !.;aw with Prime Mover

INTRODUCTION: Mtz jQb sheet is to guide you in conducting operator
maintenance, eting up, starting and securing of ths portable field A 5317

REFERENCE:

Ros ydrau1ic Power Steering Trouble Shooting Manual, Lafayette,
Incilaria 47902.

EQUIPMENT AND MATERIALS

Hammer

2. Hand 1 v I.

3. Adjustable wrench.

4. Trailer mounted saw

5. Broom

6. Shovel, flat nose.

PROCEDURES:

Pre-start check.

a. Check water in radiator.

(1) Full.

b. Check oil in engine.

(1) Oil gauge to registv full.

c. Check fuel.

(1) Full tank.

(a) For diesel engine uee diesel oil only.

(b) For gasoline engine use gasoline only.

d. Check fuel line for leakage.

(1) Report leakage immediately to instructor

(1 of 4)



SOT 150.2 WI JS

Check fan belt for proper tension.

f. Check battery,wster in batteFy.
, .

g. Check tire for amp1e air pressure.

h: Check safety 6hain.

(1) Necessary only. if e4uipment is to be moved.

Check runningJi hts.

(1) Necessary Only if equipment is to be moved.

2.1.1,

Setting up equipment.

a. Haul equipment to job site.

b. §eleci placement sit'e.

(1) Ground should be fairly level.

c. Unhook equipment on selected site.

d. Stablize equipment.

(1) Level table saw is desirable.

e. Set conveyor table rollers nearest the table 1116" abovetable top - on each extension.

f. Set conveyor table rollers on the fa, end 1/16" below tabletop - on each extension.

Locate and clamp a block parallel with table guide atrip atthe extreme right o? roller conveyor approximately 8 feetfrom infeed sprocket.

Start generator.

a. 3ecure ground

(1) Drive ground rod.

(2) Hook up groUnd cable.

b. Lift and secure switch panel door to stsy open.

c. Set all switches to OFF position

d. Lift and secure instrument panel door to stay open



stST 150.21111 1.2.1.2

' ,et load twitch tfl OFF pooltIon.

f. Set volt meter switch to OFF poeltion.

g. Set ammeter switch to OFF position..

Set synchronizing switch to single phase.

i. Pull out an the throttle knob ibout 1/3 way.

j
-

Set switch and start generator.

k. Check engine oil pressurd gauge to assure oil is circulating
in engine.

1. Check battery tharge gauge to assire that,battery charger is
working.

m. Adjust throttle knob after temperature ga 0 roads normal.

n. Check and adjust throttle knob sucb that thtfrequancy gauge
registers 60 cycles.

o. Adjust voltage adjuster such thaz the volt Meter registers 220.

p. Set load switch to ON position.

q. Set master switches (2) on switch to ON position.

r. The field saw is now ready to use.

4. Stop generator.

a. Set master switches (2) to OFF position.

Set load switch to OFF position.

C. Pull throttle knob to decrease speed of generator to idle.

(1) Run generator for 5 minutes for cool down period.

d. Set engine control switch to OFF position.

Clean up and secure.

a. Broom all saw dust from machine.

b. Pick up debris and clean up work rea.

Lower and secure all panel doors.

d. If cover is available, cover the saw.

of 4)



SCBT 150.2 BU ..TS 1.2.1.1

Check work with the ihstructor.

a. The saw assembly must be,stabilized.

b. P...eatart checl- the,trailer mounted saw MU3t be conducted.

(1) Fuel

) Oil

(3) Water

NOTE: Instructor visually must observe prestart checking by tudeut.

c. rhe saw assembly when secured must

(1) Be clean

(2) Have panel doors secured.

(3) Have saw covered - if cover is available.

d. Master switch must be in off position.

e. Load switch must be in OFT position.

(4 of 4)



NAM CONTRUCTION MINING CDITKR
PO* warns, CALIFORNIA 93043

SPECIAL CQNSTRUCTION BATTALION TRAINING (SCBT) 150.2

Classification: Unclassifipd

Topic: Roof Framing Plan

Instructional Materials:

A. Texts:

1. ,Mnilder 1 6 2, NAVPERS 10648-F page 324.

2. Firming, Sheathing snit Insulatio;1,)Delmar
Publishers Inc., page 127.

B. Referenc e:

Fundamentals of
W.E. Durpqn/E.W.

2. A Framing Guide
D.L. Sigmon.

Carpentry Volume
Sundherg.

and Steel Square,

C. Tools, Equipment and Materails:

1. Combination square.

2. Framing square.

Mieasuring tape.

24 inch ruler.

Pencil.

SCBT 150.2'BU t4

Terminal bbjective: Upon completion rif this unit the
student will have met all the vequirements of Personnel
Readinesa Capability Program skill level 150.2, "Light
Frame,Construction II", involving: interpreting con--
struction draWings for the layout of wood frame members
for service-type stairs and all types me rafters; and
setting up, operating and performing operator's main-
tenance on the.trailer mounted saws. The light frame
structures to erected'and the task,, involved with the
trailier mou*d 'saws are etp be done by following the
procedures slid meeting the specifications as stated on
the joh'sheets.

,Enahling Objectives: Upon completion of this topic the
student will be able to intrepret construction drawings
such as floor plans, elevation drawings and sectional
drawings in developing a roof framing plan for an in-
ikersecting roof by Pollowinig the procedures outlined in,
libb Sheet SCBT 150.2 BU IS 1.2.2.1, "Roof Framing Plan"
The roof framing plan will be drawn to scale and will
show the types and quantify of roof framing members
needed for the completion of the roof framing project.
The oulliqe of the building, will he drawn to within +
1/16", all rafters and'ridge lines will be darkened,
and all corners of the building will Le alphabetica1l7
designated*



6, 18 paper.

7. 24" paper

Training Aldo and Devices:

1. Locally Prepared Materails:

a. Mbdels.

(1) Platform frame building.

(2) Types of roof.

b. Chart.

(1) Typical roof plan.

c. Job sheets.

(1) SCBT 150.2 BU iS 1.2.2.1, "Roof
Framing Plan .

Training Aids Equipment:

1. None

MINT 150.2 1N1 IC 11

Criterion Tist: The student will complete a roof
framing plan for an intersecting rnnf that 0.l1 trdrawn to scale. The outline of the building on theplan will be drawn to within + 1/16", all raftextand ridge lines will be darkened, and all cornersof the building will be alphabetically

designat,td.

Homework: Read:

1. Ouilder 3 EN 2, NAVPERS 10648-F, page 324.

Framing, Sheathing and Insulation, page 127.



OUTLINE OF INSTRUCTION

I. sIntroduction to the Lesson.

A. Establish contact.

I. Name:

2. Topic: Roof Framing Plan

B. Establish readiness.

1. jot) f framing plan is used to control
the preparation of rafters, ident-
ification of the rafters and the
placing of the rafters in the
proximity of their actual placement
site.

2. Assignment:

Read:

(1) Builder 3 & 2 NAVPERS 10648-F,
page 324.

(2) Framing Sheathing and
Insulation, page 127.

INSTRUCTOi ACTIVITY
SCOT 150.2 OU IC

STUDENT ACTIVITY

1.A. Introduce s If and topic.

I.B. Motivate student by stating
that this knowledge is essential
in organizing a group of men to
work as a team in the preparation

A
and erection of a rc.'f framing
project.

Establish Effect. I.C. State learning objectives.

Value.
a. Upon completion of this

topic, you will be able to
Pass course. inerpret construction drawings

in planning, laying out and
b. Perform befter on the job. drawing_of a roof framing plan.

c. Get advanced.

Be a better builder.

yf 9)



OUTLINE OF INSTRUCTION

D. Overvi

.Ask questions anytime raise yo4; hand

.and be recognized.

-Job sheets are to be used as a guide
and are to be leturned at the completion'
of this topic.

3. Job sheets may be requested for personal
references.

4. Stress need of accuracy.

lf. Presentation.

A Introduce job sheet.

I. SCST 150.2 BU "Roof Friming
rlan".

Roof type-,

bl

Hip ;Ind valley.

b. Gablv and valley.

Flat.

Lvan

INSTRUCTOR ACTIVITY

II.A. Hand out job sheet.

I 101'

SCBT 150.2 BU IG f. .2

STUDENT ACTIVITY

II.B. Give brief lecture on
the types of roof. Ilse model
on the types of roofs to rein-
force lecture.

(4 of 9)



OUTLIPW OF INSTRUCTION

Roof frame mOmber9.

1. Ridge board.
et

. Common rafter.

3. Hip rafter.

4. Valley rafter.

. Hip jack.

6. Valley jack.

7. Cripple.

8. Barge rafter.

9.

Roof

Collar ties.

framing plau.

Used for checking off purpose, X-ing
rafter lines as rafters are prepared.

Used to guide in the application of
rafter (alphabet) designator and in
the distribution.of prepared rafter
to the proximity of placement site.

P ocedure in drawing of a roof framing
plan.

Sketch building out ine.

a, Shape.

Dimensions.

`Lcel)

INSTRUCTOR ACTIVITY

601 milminAligin4

SUIT 156.2 SU IC 1.-2
STUDENT ACl/VIYi

lI.C. Give brief lecture on
the various roof framing
members. Use model on plat-
form frame building to
reinforce lecture.

II.D. Give brief lecture on
how and why a roof framing plan.
Use chart to illustrate a roof
framing plan to reinforce
lecture.

II.E. Call students attention
to job sheets as lecture ts
given on procedures.

9)

II.E. Turn to job
sheets and follow
lecture.



OUTLINE OF INSTRUCTiON
INSTRUCTOR ACTIVITY

Make' sciled drawing of building.

Front of the building at the
bottom of the sheet.

b. Use scale 1/4" la 1' 0".

Darken outline of the building.

-Draw hip roof lines.

Locate and draw center lines.

Looate intrsect1ng points for hip
lines.

Run lJnes from outside corner!, of
hti,ildlng to center lines.

4. Draw valley roof lines.

a Locate points equal to the length
of the wing(s) on the center lines
o the wing(s) ft4a where the hip
litle!. intersect the center line.

b. Run a line from the inner corners
of the building to the center line.

Draw cripple hip roof lines.

a. Run a line from the intersecting
point of hip and vidge on the =an
building to the point of intersec-
ting of valley and ridge on thc.

.).

M.9)

IL/

A

SC T 150.2 BU IC I....2

STUDENT ACTIVITY



OUTLINE OF INSTRULliON

6. D.,rken outline of ridge,
and cripple lines.

vi y

7. Draw common rafters, hip jacks, valley
jacks and cripple lines.

From the middle of the building
or 8 inches from the middle,
layout for rafters at 16 inches
on center on all walls of the
,building always working outward.

b. Run lines through corresponding -
points on the building-outline
to the ridge line for common
rafter.

Run lines in line with corres-
ponding points from building
outline to the hip lines for
the hip jacks.

d. Run lines in line with corres-
ponding points from ridge lines
to valley lines for valley
jacks.

Run lines in line with corres-
ponding points from the hip
lines to valley lines for
cripples.

8. Darken all rafter lines.

Designate corners of building,
alphabetically.

SCBT 150.2 BU IC. .2
INSTRUCTOR ACTIVITY STUDENT ACTIVITY

of 9)



OUTLINE OF PSTRUCr1ON

Start at any corner and'work
(1.ykwise.

III. Application.

A. Studgnt practice indtvidually in
drawing a roof framing plan.

IV Summary.

A. Roof typec.

Gabie,

1. Irtersecting.

Hip and

b. Cable an(1 valicy.

to.

P. Rvf frame members.

,dge

LoMMOD rafter.

Hip rafter.

V1HtTffttr.

Hip

IATIlliCTOR ACTIVITY
SCBT 150.2 DU IC 1. 2

STUDENT ACTIVITY

M.A. Be available to show III.A. Student practand assist.
on their drawing.

(8 of 9)



OUTLINE OF LNSTRUCTI N

6. Valley i

7. Cripple.

8. Barge rafter.

9. Collar ties.

C. Roof framing_plan.

I. ed for check off purpose.

2. In distribution of rafters.

V. Test:

A. Student wil1 perform criterion test
as stated.

INSTRUCTOR ACTIVITY
SCBT 150.2 BU IQ 1.L.2

STUDENT ACTIVITY



SCST 150.7 SU TS x.2.2.

NAVAL CONSTRUCTION TRAINING CENTER
PORT HUENEME, CALIFORNIA 93043.

SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT) 150.2

JO% SHEET

Its+. Vrnming

lurroduction: This Joh sheet is to guLdt you In the development of f.

roof framing plan.

.)o1s and cauipmel:

L. Measuring tape.

Framing sRuare.

3. Pencil.

50 triangle.

aterials:

1. Paper, 8" x 24".

Ma king tape.

-eterence

1. Builder 3 5, 2, NAVPERS 10648-F, chapter 11.

Fundamentals of Carpentry, Durbahn and Sundberg.

F ocedures:

Sketch shape of building.

a. Refer to the floor plan for size,and shape.

b Put dimensions on the corresponding sides of sketc

20

(1 of 4)
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SOT 159.2 BU'JS 1.2.2.1

2. Make a scaled drawing of the building.

Lay sheet oflpaper on the desk and secure temporarilywith masking tape.

b. .Plan layout of builiting such that the front of the
building will be at the bottom of the sheet.

c. Draw outline of building with a light pencil - use1/4" . 0" scale.

d. Darken outline of building.

Draw hip roof lines for the building.

With a light pencil draw center line.through the mainportion of the building.

NOTE: In some instances the ridge line will not fall in the centerof the building.

b. Draw center line(s) through all wing(s) until line(s)
intersect the main center line.

c. From outline of building locate points on the main centerline that is on half the span.of building.

d. Run a line from these poi ts to the outside corners at eachrespective end of building for hip lines.

e. Repeat procedures 3.c. and 3.d. for hip line(s) at the wing(s).

NOTE: Hip lines are marked with
the number 3, valley line
with 4 and cripple hip
with 5

Draw valley roof lines for the building.

a. From the point where the hip lines intersecethe centerline in the wing(s), measure in the distance equal to thelength of the wines).

Run a line from this point to the inner corner for valley'inets).

(2 of 4)

9



SCST 2,50.2 SU JS 1.2.2.1

Draw cripple hip roof lines.

a. Run a line from the intersecting point of hip and ridge
on the main bitliding to the point of intersectiOn of valle
and ridge on the wing(s) for cripple hip rafter.

See sketch

Darken outline of ridge, hip, valley and crippke line

1. Draw common rafters, hip,jacks valley jacks and cripple lines.

Layout for rafters at 16'inches on center from the middle
of the,building outward or offset 8 inches from the middle
and work outward.

b. Run lines through 'corresponding points.on the building
outline to the ridge line for common rafters. Use light'
pencil.

c. Run lines from,building outline to hip,rafter lines for
hip jacks.

d. Run lines from ridge to valley rafter lines for valley jacks.

e. Run lines from .cripple hip or hip rafter to valley rafter
for cripples.

Darken all rafter lines.

9. Designate corners of building.

a. Starting at any.corner of the building marking it writh "A"
working clockwise designate the next corner "B" and
so.on until all corners are designated. These designators
will be used in designating each rafter and where the rafter
ts to be placed

A

10. Ciaeck work with the instructor.

a. 'Call instructor to have your (fraying checked.

(3 of 4)
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WUT 1()0.2 V A 1.2.2.1.

h. The maltric of the huildlisg musi hv wiihin + I/10all rafter and ridge lines must be darkened and allcorners of the building must be designated with analphabet.

NOTE: goof framing plans are used in preparing of rafters andinplacng of the prepared rafters in the proximity ofplacement im the erection of the roof frame.

Rafters that rua from the ridge to the outside corners of thebuilding are called
rafters.

Rafters that run tr m the ridge to the inside corners of thebuilding are called
rafters.

iN p Iv,

(44



NAVAL C0NSTRUCT1(N TRAINING CENTER
.PORT HUENEME, CALIFORNIA 93043

SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT) 150.2

Clagsification: Unclassified

Topi:: Common Rafters

4 Average Time: 2 Periods (Class), 2 Periods (Pract)

Instructional Materails:

A. Texts:

SCBT 150.2 BU IG 1.2.3

Terminal Objective: Upon completion of this unit the
student will have met all the requirements of Personnel
Readiness Capability'Program skill level 150.2, "Light
Frame Sonstruction II", involving: interpreting con-
struction drawings for the layout of wood frame members
for service-type stairs and all typt of rafters; and
setting up, operating and performing operator's,main-

1. Builder 3 VPERS 10648-' Chapter 11. tenance on the trailer mounted saws.. The light frame
structures to be erected and the tasks involved with the

2. Framing, Sheathiug and Insulation. trailer mounted saws are to be done by following the
Delmar Publishers Inc., Units'14 and 15. procedures and meeting the specifications as stated on

the job sheets.
. References:

Fundamental. cit Carpentry, Volume 2,
W.E. Durbahn E.W. Sandberg.

A Framing Gufde and Steel Square,
Sigmon.

Tools, Equipment and Materials:

Trailer mounted saw including prime mover.

Portable electric circular saw.

Crosscut saw.

4. Combination square.

Measuring tape.

Enabling Objectives: Upon completion of this topic the
student will be able to interpret the roof framing plan
.and construction drawing for laying out, preparing and
erecting common raftects by following procedureS as out.-
lined in Job Sheet SCBT 150.2 BU JS 1.2.3.1, "Laying
Out Common Rafters". The preptered rrfters will be
withirr+ 1/8" of the specified length, the lumber 1e.ft
above the bird's mouth will be within 2 )/16" to 2
and the rafter will be set with the crown up. ,A
sheet will be provided to the student.

Criterion Test: The student will prepare and inuLail
a cpmmon rafter which,will be witbin +'1/8" of the
specified length, fik!`luraber left above the bird's
mouth Will be withft 2 7/16" to 2 9/16", and the ;*.ft.er
will be set with t'le crown up.



7.

Framing siquare.

T-bevel square

B. Nail apron.

q. oawhorses

10. Pencil

II. Ha OZ.

9. Training Aids and Devices:

I. Film:

MN-67I4C "Building Technique Ft.tming, Rafter
Principles and Common Rafters min.)

Transparencies:

a IICS 10321.1011-2 "Rafter Cuts".

11CS 10321.101T-1 "Rafter Measurement .

11CS 7400u64T "Common Rafter Layout".

10!1-c, "Rafter Table".

Charts:

Common R fter.

SectionAl Drawing of a Building.
t'

a. Plnr,form Frame Building.

Sfac.plc:

Homework: Read

1. Builder

2.

San 150.2 BU IC 1(

PTEPo 7, a ite



a. Cuounon rafter.

Locally Prepared Material:

a. Joh sheet.

(1) SCBT 1 0.1 BU iS 1.2.3.1, "Laying Out
Common Rafteis". N\

Materials:

3. x 4's.

b. lbd box nails.

S.* tid box nails.

NOTE: Recommend 2 x 4's secured on sill plate of
praerice building to simulate top plate of
building.

T73ining Aids FquiPment:

16mm projector.

Dyer od p jector.

11,

SCBT 150.2 BU 1G 1.2.



OUTLILC1Or INSTRIJCTION

I. Introduction to the Lesson.

A. Establish clptact.

I. Name:

2. Topic: Common Rafter.

Establish readiness.

Common rafters are roof frame members
that extend at right angles from the
plate linw to the ridge whose purpoe
Is tn. support roof sheathing and
roofing.

Ac..qir,nmunt:

. Read:

(1) Builder 3 1, 2, NAVPERS I6048-F,
chapter 11, pages 318-323.

Framing, Sheathing and lnsul
pages 104-111 and 15-124.

C. Establish effect.

Val

Pass course.

Perform better on the jab.

Get advanced.

Bc a bettel builder.

INSTRYCTOR ACTIVITY
SCR? 150,2 SU 10 .3

STUDENT ACTIVITY

I.A. Introduce self and topic.

I.B. Motivate student by stating
that this knowledge is ebsential
in order to understand roof
framing principles.

I.C. State learning objectives.

a. Upon completion of this topi-:
you will be able to interpret
construction drawings in laying out
common rafter and use trailer
mounted saw, portable electric
circular saw and carpenter hand
tools in preparing common rafters.

(4 of 11) 91



()mum or INSTRUCTION

D. Overview.

1. Ask question:4 anytime, raise your hand
and be recognized.

Job sheets/informatiou sheets are to be
used as guides.

3. Job sheets and,information sheets may be
requested for personal references.

4. Stress accuracy.

II. Presentation.

Introduce job sheet. II.A. Hand out Job sheet.

INSTRUCTOR ACTIVITY

SCBT 150.2 BO IS 1.2.3.1, "Laying Out
Common Rafters".

?arts of a rafter.

. Plumb cut.

_. Birds mouth.

Body of a rafter.

Overhang or tail.

Facia cut or tall cut.

Rafter Layout terms.

Cnit of run.

Unit of rise.

Total run.

II.B. Cive a brief lecture
on the parts of a rafter.
Reinforce lecture with the
aid of sample of common
rafter and transparency no.
liCS 10321.10IT-2.

SCBT 150.2 BU IG.11( 3

STUDENT ACTIVITY

II.C. Give a brief lecture on
rafter layout terms. Reinforce
lecture with transparencies
11CS 10321.101T-1, 11CS 74000
64-T and 11CS 10321.141-6.

(5 of 11)
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=LIU OF ENSTRUCTION INS
..SC

VITT

4. Total rise.

5 Span of building.

6. Projection.

7. Shortening.

8. Line length.

9. Bridge measure.

10. Rm!ter table.

11. Pitch. 1I.c.11. Snow how to determine

Common rafter layout procedure.

I. Step off method.

2. Bridge measure method.

Pythagorean Theory.

the unit of rise if pitch of
roof is given. EXAMPLE:

1/4 pitch
1/4 x 24/1 6
Unit of rise 6"

N.D. Give a brief lecture.
on common rafter layout tech-
niques. Demonstration in lay-
out-method is to be given in
the field at the completion
of this topic.

II.D.2.a. Demonstrate working
mechanics of theory by working
a problem on the chalk board.
Have students work out a
couple of problems.

(6 of 11)

/
150.2 SU IC L .3
STIMINIT ACTIVITY

II.D.2.a. Work out
assigned problems.
Aak questions to
clarify any doubt-
ful area.



9 1

oun INSTRUCTION

a: (Cont'd)

82 b2 c2

(6 x 6) 4- (12 x 12)
36 + 144
180

13.416

V180-.00,00,00
1

23/80
69

264/1100
1056

2681/ 4400
2681

26826/ 171900
.160956

b. Rafter table.

(1)

_

13.416
ox

13.42

'Length commOn rafter per foot
rune is on the first line.

(2) if mnit of rise is 6", loc3te
bridge measure on the first
line under number 6. Should
read 13.42.

c. Line length is determined by multi-
plyitg bridge measure and total run

EXAMPLE:

INSTRUCT R ,ACTIV1TY

11.1).2 Pass out frawing
square. Use tr,tuspa eacy
IICS 10321.10lT-6 to point
out key informaiion to look
for un the table.

SCBT 150.2 8U IG i .3

STUDENT ACTIVITY

II.D.2.c. Demonstrate line
length calculating technique.

13.416
x 11 147.54 inches
13.416 or

13.416 12 ft% 3 7/16 inches.
146.576

-(1 or 11):

II.D.2.b. Follow
directions in the use
of the table.



OUTLINE OF INS4URCTION. 4 INSTRUCTOR AcTIVITY

%OF

SCI1,450.2 50 IC,1t ..?
STUDENT ACTIVITY

'd. Length of,pvq0ang is determined by 14.D.2.d. Demonstrate caltu-
-;--T

imultipOing Vildge measure and lating fo overhang.
projection (in fee ).

EAAMPLE:
Projection .., 18 inches 1/2 ft.

13.416
x 1 1/2 20.124 ipches

6708 or
16 1 ft. 8 1/8 inches.

7

Introduce film.

a. MN:4719-C, "Building Technique -
Framing Rafter Principles and
Cowmen Rafter".

II.D.1. Introduce film.

4. Discuss key points to look for. II.D.4. Discuss key points.

5. Show film. II.D.5. Show film.

Discu.is film. 11.D.6. Lead discussion on

Highlights.

, b. AcCuracy.

E. Steps cq procedure.

Layout comrpn.rafter (step off.method).

select arid set i x 4 on saw horses.

W. Determine crown.

a. Ask questions.

II.D.6. Partidipate
in discussion.

I .E. Take class out in the II.E. Follow demon-
field to demonstrate comdon stration procedures.
rafter layout technicides.

(8 of 11)
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INSTRUCTION

c. Hark plumb cut at one end and step
oft 11 times. Use 12 and 6 on
framing squire.

INSIRLJCTOR ACTIVITY

NOTE: In lecture, 1/4 pitch and
spanyof 22 feet were used.

Mark plumb ctit for line iengtp 'and II.E.1.d. Show inaccuracy
compare this distance with line of step off method.
length 4p1culated using bridge
mearre method.

NOTE: Calculation was 6 ft.
3 9/16 inches.

Lay out common rafter (bridge measure
pcthod).

, a. Select and get 2

Determine c

Mark plumb'

Measure 12
long point

own.

on saw korse.

cut.At one end.o

ft. 3 9/16 inchs from
of this mark.

e. Square this niarkat the top.

Run a plumb 1

.From the top
inches and mark.

h. Run a.level l4Pe ai k,

e down-the side.
4.

uye downi2 1/2

(9 of 11)
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SCBT 150.2 BOHN I( 3
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OUTLINE OF IN StIWCTTON

From the squoared line length,.mark
aethe .top.mep,sure length of over-,
hang (I ft.,81/8 inches). ")

Seare this.mfrk at the top and run
# plumb line down the sIde.

Shotin rafter for ridge board.

111. ApplicItiod.

A. Student practice indAvOually irclaying,ou
of common rafter for theyractice building
using the bridge.measure' method. Have layout.
work checked by indtractor, then utilize
tools and equipment and cut the rafters.

IV. Summary.

A. Parts of a rafter.

Plumb cut:

Body of rafteT.

3. Birds mouth.

,/$. Overhang or ta4

.5. Facia ctit or tail cut.

after layout terms.

'-

Unit of run.

2. Unit of rise.

Total run.

C

INS ACTlyITY
SCBT 130,2 BP IC 3

STUMM ACTIVITY

Be available to show
absist and supervise the
stu4nt.

\

.6

(10 of 11)
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TII.A. Student practice
individually - seek
instructor's assistance
as needed.
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OUTLINE OF INSTRUCTIOt4.

lo01 rtse.

5. Span of building.

6. Projection.

7. Shortening.

S. Line length.

9. BrAdiemeasure?

10. Rafter table.

11. Pitch.

C. Layout methods.

,

Step off we

. Bridge measurerethod.

Test:

A. Student wilL perform criterion test
as stated:

INSTiUCTOR ACTitirTY

s

4

SCOT 150.2.11) /C .3

STUDEKT ACTIVIIT



SC8? X50.2 BU 35 .2.3.1

NAVAL CONSTRUCTION TRAINING =ITER
PORT RUENIMS, CALIFORNIA 93043

SPECIAL CONSTRUCTION BATTALION ALINING (SC3T) 150.1

JOB WERT

TitleF Laying Out Common Rafter""""'-if-

Introduction: This job sheet is to guide you in the laying out of -

common rafter.

Zools Equipment and Mate als:
tft

1. Measuring tape.

Z. Framing square.

Combination sqUare.

4. Crosscut saw.

C.

Portable el#ctric circular saw.

6. Sawhorses
k

7. Pencil.

Trailer mounted saw including prime mover.

Sliding T-bevel square

10. Hammer.
4 .

11. _Nail apron.

M e ial

2 x 4's.

Procedures:

1. Determine the span of the building.

a-. BY refering to the4floor plan.

Determine the unit of rise.

a. By refering to the elevation plan or/And the sectional
drawing.

.

5)
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fa.

Will be shvwn thusly; 12

SCST 150.2 BIT JS 1.2.

h I II rm I rte ifr I filo rneimairr 1104 !tip, IINIHRIIr PIM I heftry

Use Pythugorein Thebry equation:

+ c
2

Given: a . '12

b . 6

Step 1: (12 x 12) (6 x 6) c
2

144 . 36 . c2
180 . c2

Step 2:

23/80
69

>54 /1100

1056
26810 / 4400

2681
26826 / 171900

160956
MT; R

The bridge measure is 13.416 inches.

4. 'Determine bridge measure using the rafter schedule.

From the rafter schedule on sour framing sqgare read thenumbers given on the first line under the numbrr 6. The
number should read 13.42

5. Iecemine line length of common rafter.

0

5416010P4R01414-'

a. Multiply the bridge me sure and the total run (in feet)
equation.

1: 13.416
1 05x 11

13416
13416
147.576 inches

ft/l.

of5)



1.

Stap
12

12/1474076
12

24
. .3

_

12i.Feet 3.576 inches

b. The

4

4"
WI

total run is one half the-span, equate:

span 22 feet.

Step 3:

22 2 11 feet.

total run 11 feet

.576
16

3456

578
9.216

The line length is 12 ft. 3 9/16 inch.

Determine length of projection and the length of tail.

By refering to the elevation plan and/or sectional drawling.

b. Multiply the bridge measurement and length of the project-ion
(in feet). equate:

projection 18"

18" 1 1/2 feet

13.416
x 1.5

67080
13416
20.1240

Tail length is 20 1/8 or ;' 8 1/8"

Layout common rafter line 1ength.

5)



SCIT 150.2 SU JS 1.2.3.1

d. S'tnt 4atI4hd Zia 4 *ad ft !la's pair 'of saw hors**.

h. Am in pre41pum Lasko etermine the zrown.

Bi, holding the f riming square"vith the body on 12 and
the tongue on 6. Strike i plumb mark on the tongue a
the end of the 2 x 4, such that the ,crovn vill be up.

From the long nt of the mark, measure oul che,line
length determined-in step 5 (12' 3.9/16")..

Lay put for birds mouth.

Square the top, of the 2 4.4 at the Mark.

b. Using the framing square Tun a plumb line down the side
f the 2

c. From the top edge, measure down and mark 2 1/2"

d. Using a framing square, fun a level line at this mark. Thislevel line called seat cut.

9. Lay out for tail.-

RefeP to step 6 for lengthof tail. ,

b. Utilizing skills gained, om previous tasks mark for tail.

Lay out foi ridge shortening aillovance.

Mew Plumb Line

107
4 of 51

014 Plumb

1/2 thtcass of midge



a. 'From_the pitimb line markmd in step 7, measure Sack am*
half the thichnotse1cf the ridge board. This half thick-
mesemuilk be- takem'pespendiemlar terea-the priOnal plumb
.line.

Original pl

Measuring tape

'Mark new plumb line and scratch out the originaL mark.

Scratch out old marking to eliminate cutting on the VT0141
mark.

Check work with instructor.

a. Raise your hand or call instructor.

b. The layout work must show the total rafter length to be
within + 1/8" of the_correct length. The lumber to be left
after cutting the birds mouth suet be within 2 7/16" -
2 9/16" and the rafter must be laid out with the crown up.

12. Cut your rafter.

a. Using the tools and equipment assigned.

Ibtestions:

The pitch is equal to the over the

.Line length of a rafter is determined by multiplying the.

and the of the

108
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NAVAL CONSTRUCTION TRAINING .CENTER
PORT HUENEME, CALIFORNIA 93043

SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT) 150.2

Classification: Unclassitted

Topic: Hip and Valley Rafter

Average Time: 2 Periods (Class ), 8 Periods (Pract)

Instructional Materials:

A. S:

1. Builder 3 & 2, NAVPERS 10648-F, Chapter U.

Framing, Sheathing and Insulation,
Delmar Publishers Inc. Unit 16.

B. References:

I. Fundamentals of Carpentry, Volume 2,
W.E. Durbahn/E.W. Sundberg.

2. A Framing Guide and Steel Square,
D.L. Sigmon.

.00 Is and Equipment:

1. Combination square.

-. Framing square.

Measuring tape.

Slidin T-bevel square.

(1 of 10)

SOT ISQ.2 BU IC ii

Terminal Objectives:$ Upnn,complat.on of this unit the .

student will haft met all the requtrements of Persopnel
Readiness Capabilixy Program skill level 150.2, "Light
Frame Construction II",.involving: piterpreting=
struction drawings lor the layout of wompl frame rs
for service-type stairs and all type.!s,of rafters;
and setting up, operating and performing operator's
maintenance on the trailer mounted ;awe. Thie light
frame structures to be erected and "he-tasks involved
with the trailer mounted saits are ta be done by fol-
lowing the procedures and meeting the specifications
as stated on the job sheets.

Enabling Objectives: Upon completion of this topic
the student will be able to interpret the roof framing
plan and construction drawings for alying out, pre-
paring and erecting hip and valley rafters by follow-
ing procedures as outlined in Job Sheet SCBT 150.2
BU JS 1.2.4.1, "Laying Out Hip and, Valley RafteEs".
The prepared rafters will be within + 1/8" of th&
specified letigth; the side cut will be within + 1/16"'
of the specified angle, Che lumber Lett above the
bird's mouth will be wixhin 2 7/16" to 2 9/16" at the
corner ot the building, and the ratcers'-will be laid
with the crown up. A lob sheet will be.provitled to"
the student.

Criterion Test: The student will prepare and, initall a
hip rafter and a valley rafter. :The preparek.rafters
will be within + 1/8" of 'specified length, aye side
cut will"be within +, 1/0" of the sOcifieWangle, t
lumber above the bird's moutri will be withini2 6/16 te
2 9/16u.at the corner of the buildiog, oo41,the rafters
will he laid with the crown up.



Sauhorses.

6. Crosacvt saw.

7. Pencil.

Portable electric ciroplar saw.

Hammer.

Nail apron.

7

g Aicb; and Devices:

ited-saw Inc djng prime pol;er.

MN-6719 Building Techniqu - Framing
Hip, Valley and Cripple Rafte s" ( 5 min.)

2. Transparencies.

a. I1C7. I0321.1011-6, "Rafter Table".

3. Locally Prepared Materials:

_Samples.

) Hip_rafter.

(2) Valley rafter.

b . Model.

(1) Platform frame building.

lii
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C. Job Sheet.

1

(1) SCBT 150.2 BU JS 1.2.4.1, "Plying Out
Hip, Valley and Cripple Rakers".

4. Materials.

a. 2 x 4'a.

b. lbd box nails.

c. 84 icia nails.

Training Aids Equipment:

1. 144.4projector

2. Overhead projector.

of 10)
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OUTLINE OF INSTRUCTION....

1. Introddet4on to the Lesson.

A. Establish contact.

TZpic::Rip and Varley Rafters.

INS UCTOR Acii VI TY
SCBT 150.2 EU 161(. 4

.4. STUDENT ACTIVITY

In roduce self and topic.

B. E.stablish readltness% .B. Motivate student by stating
that this knowledge is essential

Hip rafters are roof members,that In advance roof'framing.
extend at 450 frOm the plate lines
forMing an 'outside corner to:the
ridge, whose purpose is to support
hip _Wks, roof sheathi g and roofing.

Valley rafters are roof framer members
that extend at. 135° from the plate lines
forming an inside corner to the ridge
whose purpose Is to support valley

root'sheathing and roofing.

to.signment:

Read:.

) Builder 3 4 NAVPERS 16048-1'
Chapter Ii, ,paes 324-327.

r mitig, Sheathing and
-Insulation, Unit 16,

1

r%
V

Loblich effect. IX. State learning ob tives.

4-

(4 of 10)
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a

OUTLI or INSTitUCT ON

Valve.

a. Pass'course.

Perform better on the job.

Get advapced.

d. Be a b_tter builder.

D. Overvit

1. Ask questions any.time.

*
Job sheets are to be used as guide.

3. Job sheets may be requested for
'?erson#1 references.

U. Presentation.

A. Introduce job, sheet.

i. SCBT 150.2 BB JS 1.2.4.1, ttaytng Out
Hip and Valley Rafters".

Hip rafter.

Unit of run fortip.and valley
rafter.

-N4

.4Upit of run for.hip,or
. valley raftec.., 16.96

or 17 inches.

NSTRUCTOR ACTIiItY

0

i 4 OP
Shr,1S0.2 BU IG.t. .4

1-STU1PT ACTI,FITY

a.- Upon completlo*of this
topic you will be abii*6,
interpret construction drhwing0
in laying Out, preparing and ;
erecting hivand valley rafters.

ILA. Hand out lob sheet.

z
II.B. Explain why the unit of
run has changed;

(5 of 10) 118
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OUTIZHE OF IN8TRUCTION

119

. Unit of rise.

a. 6 inches.

Bridge measure.

a. Rafter table.

(1) Length hip-or valley per foot
run is on the second line.

(2) If unii_ of r-ise is 6", locate

bridge me4sureV6 the second
line under number 61,should
read 18.

INSTRUCTOR ACTIVITY
SUIT 150.1 EU IC 1...4

STUDENT ACTIVITY,

11.8.3. Past; out framing square.
Use transparency 11CS 10321.101T-6
to point out key information to
loox for.

Line length is determined by multiplying '11.11.4. Demonstratcline iength
bridge measure and total run. calculating technique.

EXAMPLE:

18

511 198 inches
18 or

8 16 t. 6 in.
9

5. Length of overhang is determined by
multiplying-bridge measur e. and
prolection (in feet).

MAME: Projection =,

18

18" 2 ft.

x 1 2 1 feB

9 Or
8 Z. ft. 3 in;

27

11.8.5. Demonstrate calculating
technique for overhang.



OUTLINE OF INSTRUCTION

6. Introduce film.

a. MN-67190 "Building Technique -
Framing Hip and Valley Rafters".

Disess key points to look for.

Show film.

9. Discuss film.

a. Oighli hts.

Accuracy.

C. Steps ol-procedure.

1. Layout hip rafter line length.

a. Select and set 2 x 4 on saw horse.

b. Determine crown.

c. Strike a square mark on the edge
approximately 2 inches from the end
and locate midpoint of the squared
mark.

d. From this mark, measure out line
length.

Square this new mark and locate mid-
point 4sf squared line.

Mark for side cut for ie top Lt the
rafter.

4.4

SCBT 150.2,BU IC 1( 4
INSTRUCTOR ACTIVITY STUDENT ACTIVITY

Introduce film.

11.8.7. Discuss key points.

11.8.7. Show film.

II.B.9. Lead discussion of film. II.B.9. Participate
in discussion.

II.B.9.a. Ask questions.

II.C. Take class out in the
field to demonstrate hip and
valley rafter layout techaique.

(1 of ic)



OUTLINE OF IN3TRUCTION

La for birda mouth.

Mark opposite side cuts intersecting
the center mark of step II.G.1.d.

Pun a plumb tine down from the
shorter end of side cut markinFs.

Run a plumb tine down from the
squared mark used in step a.

From the top of t he edgv, measur and
mark 2 1 2 wn on plumb in

step t.

Mark a level Line through this mark
and scratch out any marking beyond_
the plumb lin marked in step b.

vout tail for hip rafter.

Frnm the line 1 ngth marking of
step II.C.1. d., mensure out 2 ft.
1 in.

Square this mark .1n
of squared line.

ate midpoint

Mark opposite side cuts intersecting
the center point.

Run a plumb line (rom the shorter
end of side cut marking on face of
2 x A.

7:wrten rafter at the ridge.

INSTRUCTOR ACTIVITY
SCBT 150.2 BU IC 1( 4

STUDENT ACTIVITY

II.C.3. Stress the importance
in this portion of layout work.

II.C.A. Stress iMportance in
this portion of layout work,
use simple sketch to' clarify
this cut.

1 4



OUTL NE INSTRUCTION

a. Holding a measuring tape perpendicular
to the side cut markiniimade in
step II.G.2., locate points on half
the thickness of the ridge board.

b. Run side cut markings through these
points and cross out old markings.

c. Run plumb cut markings from the
short.end of the side cut marks.

D. Valley rafter.

In laying out for the birds mouth for
a valley rafter, use same procedures
as in laying out for the hip rafter
except the running of plumb line down
from the long end.of the side cut
marking in step II.G.3.b. and the not
scratching otti of any markings as in
step II.G.3.e.

2. In laying for the tail cut for a
valley rafter, use same procedures as
in,laying out for the hip rafter except
the running of plumb lines down from the
long end of the side cut marking in step
II.G.4.c.

III. Application.

A. Student practice individually in laying out
a hip rafter and a valley rafter for the
practice building using bridge measure
method. Have layoUt work checked then'
and erect rafters.

INSTRUCTOR ACTIVITY
SCBT 0.2 BU 1G 4

STUDENT ACT

III.A. Re pvailable to show
assist add supervLse the
student.

(9 of 10)

Student
praetici indiyidua ly -
seek instructors assist.
ance If help is needed.
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OUTLINE OF LNSTRITCTION

IV. Summaty.

A. Nip and valley rafiers.

Unit of run.

Bridge measure.

a. Lime length.

h. Tail.

Birds mouth length.

Hip.

1 il cut.

A. Hip.

1. Va11py.

Shortening.

V. lest

A. Student will perform criterion test
as stated.

""

ItOIROXAMAXI1

it

CAI 150.2 /IRMA%
.STUDENT ACTXV;

4

Nit



NAVAL CONSTRUCTION TRAININC CENTER
votiT HUENEME, CALIFORNIA 93043

smiCIAL coNsTRUCTION SATTALION TH1jN2N4 (SW) 00.2

JOB SHEET

TITLE: i.aying Out Hip and Valley Rafters.

INTRODUCTION: This job sheet is to guide you in laying out of hip and

valley rafters.

Tools, Equipment and Materials:

Measuring tape

2. Framing square

3. Combination square

4. Sliding T-bevel square

. Sawhorses

Pencil

7. Crosscut saw

S. Portable electric circular saw

. Hammer

10. Nail apron

11. Trailer mounted saw including prime mover.

12. 2 x 4's

uestions:

What is the unit of run in laying out for a nip rafter?

(1 of 6)
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VI* 14 '14' OURIN t

I. isvtermAlic 1114. ppun ol the building.V.
14.11P1. tfug

I 1 us p I an .
f

se.
-

Determine the uni

=it 150.2 MY ..TS 1.2.4.1

13y referring to the elevation plan and or the sectional
drawing.

Witche sho,n thusly:

NOTE: 16.96 or 17 is used as the unit of run when working on a
hip or valley rafter.

130

of.6)



SOT 150.2, SU J8 1.2.4.1

Patenting bridge measure-using Pythagoreen Theory.

Itise Pythagorean Theory eg.

given: a 16.96
h 4

(16.96 X 16.96) + 6 X
287.6416 + 36

324.6416

Nb24.6416
11

281224
224

3602 16416

6) 0 c2

The bridge measure is 18 inches.

NOTE: 16.96 or 17 is used as th, unit of
hip or valley rafter.

run when working on a

Determine bridge-measure using the rafter schedule.

Fram the rafter schedule on framing square, read the number
given on the second line under the number 6. The number should

read 18.

5. Determine line length of hio (o valley) rafter.

a. Multiply the ridge measure and the total run (in feet) eg.

Step 1: 18 Step 2: 16

11 12 1913

18 12

18 78

198 72

6

Line length of the rafter is 16 feet

(1) Total run is-one half the span

Span * 22 feet.

22 2 0 11 feet.

Total run 0 11 feet.

(3 of 6)

6,inchas.

the build eg.



SCBT 150.2 NJ JS 1.2

Determine Ilne leng.h of the

By efarritig to the Alevation plan and, or sectional drawing

b. MUltiply the bridge measure and the length of projection
(in feet), -,g.

prolet..tion = 18 int-hcs

13" 1

ii
1.7

Layout

27 inches or 2 teet inches.

. valley) r.:::trr line Length.

a. Select a strai;ht piece of
saw horses.

2etermine

Strike a .iquare mark cn
he end of't':-.e 2 and

(1) In layout wi)

center lino

4 and sat it on a pair of

e e approxiiately 2 inches fro r.
ind the center.of the squared marV.

hip and valley rafters, work trom te

1'rom th1 mark, measure out the line length determined in
Step 6.

) This mark will be exactly on the eorner of the Bui1d4ng

rk r side cut fo.. the top of,'the rafter., this marking must.
pa.!; thrugh the center mark.

a. Jepe dtng on whether a single or a douole side cut is needer
mark far side cut, by holding 8 1/ .and 9" on your fraaing
square and marking on the 9' side.

b. Side cut of a hip or valley rafter is made by using the unit
of tun and the bridge measure on Your framing square. Mark
on the bridge measure side.



9. Dete ine side angle cut using the tater Schedule.

a. From tO rafiter schedule.on your 'framing sc(!sare, remd.ths
number given on the last line under number 6. The number
should read 11 5/16.

Using this numbee1111 5/16) and 12 on the framing square
mark on the 12 side for the'proper angle.

(1) You will find that the angle formed by this mark is
the same angle as that in step 7.

10. Layout birds-mouth for hip rafter.

a. :lark square at the marking for line length.

b the center of the squared mark.

Using the numbers 8 1/2 and 9 on your framing square, mark
opposite side cuts intersecting at the center mark.

From the shorter end of the side cuts markings run a plumb
line across the face of the 2 X 4.

Run a plumb line across the face from the squared line length
mark.

rom the top measure down and mark the amount of wood equal
to the wood left on the common rafter.

Mark a level line through this mark.

. Scratch out the marking beyond the plumb line marked in
step 10d.

11. In laying out birds-mouth for a valley rafter.

Run a plumb line from the longer end of the side cut marking
in step 10c.

b. Run the level line to this plumb marking through marking
in step 10e.

12. Layout tail for hip rafter.

Determirie length of projection from sectional drawing.

(5 of 6)
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A

It) .7, Isti is I . . 4

b. Multiply bridge measure (18),and leagih el projcvtiun
(In feet eg.

Projection se 18 inches w 1 1/2 feet.

18

x 1 1/2
9

Is

27 inches or 2 feet 3 inches.

C. From the line length marking measure out 2 feet 3 inches
square this mark and locate center.

ing 6 1/2 and 9 on your,framing square, mark opposite
side cuts intersecting at the center poin

e. Using 6 and 17 on your framing square run a plumb line from
the shorter end of the side'cut marking.

3. Layout tail for valley rafter.

* I.

Same procedures 3S in step 12 except, the running of plumb line
trom the long end of ide cut markings.

Shortening rafter at the ridge.

Run side cut markings through midpoin._ of squared mark in
step 7c.

b. Holding a mea
marking, loca
board.

ng tape perpendicular to the side cut
oincs one' half the thickness of the ridge

c. Run new side cut marking through,these new markings and
cross out the old side cut markings.

d. Run plumb cut markings from the short end of side cut markings.

Check work with instructor.

Call for inatrdctor - have a framing square handy.
4

b. The total length of the rafter must be within + 1/84 of being
correct, the side cut from one end of thg angle to the ither

?, be within + 1/16", the lumber left after cutting out the birds-
mouth must be such,that the portion that will be directly over
the building corner be within 2 7/16" - 2 9/16" and the
rafter must be laid with the crown up.

Cut your rafter.

3. Using toot and equipmentJakned.

(6 of 6
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NAVAL CONSTRUCTION TRAINING CENTER
PORT HUENEME, CALIFORNIA 93043

SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT) 150.2

Claasification: Unclassified

Topic: Rip, Valley and Cripple Jacks

Average Time: 2 Periods (Class) 8 Periods (Pract)

Instructional Materials:

A. Texts:

Suilde: 3 & 2, NAWERS 10648-F, Chap
pages 332 - 316.

2. Framing, Sheathing and litsulation,
Delmar Publishers Inc., pages 132 - 135.

. References:

rundamentals of Carpentry, Volume 2,
W.E. Durbahn/E.W. Sundberg.

2. A Framing Guide and Steel Square
D.L. Sigmon.

C. Tools Equipment and Materials:

11,

1. Trailer mounted saw including prime =Ver.

2. Portable els..tri c circular saw.

Crosscut saw.

Combination square.

-SCST 150.2 AU IC L.

Terminal Objectives: Upon completion of this uult the
student will have met all the requirements of Personnel
Readiness Capabtlity Program skill level 150.2; "Light
Frame Constructilon II", involving: interpreting coo.
struction drawings for the layout of mood frame members
for 'service -tipe stairs and all types of rafters; and
setting up, operating and performinr operator's4maintena
on the'-trailer.mountid saws. .The lied frame structures
to be erected and the tasks involved with the trailer
mounted saws are to be done by following the procedures
and meeting the specifications on the job sheets.

Enabrieng Objectives: Upon completion of this topic the
student will be able to interpret the.roof framing plan
and construction drawings for Isying out, preparing and
erecting hip, valley and cripple jacks by follawiag pro-
cedures as outlined in Job Sheet SCBT 150.2 BU JS
"Laying Out Rip, Valley and Cripple Jacks". A job sheet
will be furnished to, each student. The hip, valley spd
cripple jacks will be within + 1/8" of the specified
length, the side cut(s) will be within + 1/16" of the
specified angle cut, the lumber left-above the.bird's
mouth will be within 2 7/16" to 2 9/16", and the-rafters
will be laid with the crown up.

Criterion Test: The student will prepare install a
hip jack, valley jack, and a cripple jack. The prepared
rafter will be within + 118" of specified length, the
side cuts will be within + 1/16" of the specified angle
cut, the lumber left above the bird's month will be with-
in 2 7/16" to 2 9/16" and the rafters will have the
crown up.



Measuring tape.

SCBT 150.2 BU IC a

Homework: Read:

6. Framing square.
1. Builder 3 & 2, HAVPERS 10 8 F, Chapter 11, pages332 - 336.

7. Sliding T-bevel square.

Nail apron.
2 Framing, Sheathing and Insulation, pages 132 - 135.

9. Sawhorses,

10. Hammer, 16 oz.

11. 2 x 4

12. 16d box nails.

13. 8d box rfails.

D. Training Aids & Devices:

Transparencies.

a. 11CS 14321.101T-6, "Rafter Table".

Locally Prepared Materials.

Model.

(1) Platform frame building.

b. Samples.

(1) Hip Jack.

(2) Valley jack.

(3) Cripple jack.

137 of 13)
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c. Job Sheets.
S.

(1) SCBT 150.2 BU "Laying
Out Hip, Valley and Cripple Jacks".

E. Training Aide Equipment:

1. Ovrhead projector,

r

( of 13)
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Otrel.111E OF INSTRUCTION

littroduction to the lesson.

A, Establish contact.

I. Name

2 Topic: Hip, Valley and Cripple Jacks.

B. Establish readiness.

Hip jacks 6re roof frame members
that extend at right angles from the
,plate line to the hip rafter whose
purpose is to support roof sheathing
and roofing.

Valley jacks are roof frame members that
extend at right angles from the ridge
board to the valley rafter whose
purpost to support roof sheathing
and roofing.

Cripple jacks are roA frame members
that extends from the hip rafter to
the valley rafter whose purpose is to
support roof sheathing and roofing.

4. Assignment.

a Read

(1) Builder 3 2, NAVPERS 10640-F
pages 332 - 136.

Framing, Sheathing & Insulation,
pages 13 135.

(4 of 13)

rtanucroR ACTIVITY
SCBT 150.2 BU IC 11.

STUDENT ACT1

1.A. Introduce self and topic.

Ia. Motivate student by stating
that this information is essential
in advance roof framing - define
and state purpose of hip, vsl.ley
and cripple jacks.



OUTLINE OF INSTRUCTION

C. Establish er/fert.

I. Value.

Pass course.

Perform better on the job.

c. Get advanced.

d Re a better builder.

D. Overview,

I. Ask questions any time.

2. Job sheets are to be used as guides..

Job sheets may be requested for
personal references.

4. Stress accoracy.

II. Presentation.

A. Introduce job sheets.

1. SCAT 150.2 BU JS 1.2.5.1, "Laying
Out Hip, Valley and Cripple Jacks"

Rip, valley And cripple jacks.

1. Unit run is 12 inches.

Unit of rise is 6 inches.

INSTRUCTOR ACTIVITY
SCBT 150.2 SU IG

STUDENT.ACTIVITY

T.C. State learning objectives.

Upon completion of th.;.s
topic you will be able to intrepret
construction drawing in laying out,
cutting and erecting hip, valley
and cripple jacks.

1 4



unan Of INSTRUCTION

3. Sridge measure la 13.42 Inches.

4. Length of overhang is 2 feet 3 inches.

5. Common difference of jack at 16
inches on center is determined
by using ratio and proportion.

INSTRUCTM ACTI VITY
SCST 150..2 k IC li A

STUDENT ACTIVITY

II.B.5. Demonstrate common
difference calculating
technique on C1B.

EXAMPLE; c m common difference in length. Have student work at similar
type of problem.

16/12: C 4/3 s. C

13.42 13.42
4110

3C m 53.68

C - 17.893 1/ 7/8 inches.

Common difference of jacks is
17 7/8 inches or 1 foot 5 7/8 in.

6 Side cuts ot jacks.

12 and 13 7/16 on the framing
square mark on the 13 7/16 side.

i using rafter table, the fifth
line is for the side cut of jacks.
Under 6 locate,number of fifth line
the number should read; 10 3/4,
this means use 12 and 10 3/4 on
framing square marking on the 12
side.

0 of 13)
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OUTLINE OF INSTRUCTION

4. Shortening allowance.
44.

Run side cut of jacks through
midpoint.

b. Allow deduction for one half
thicknegp of hip rafter.

c. Nark new side and cut marking
through this new mill*.

d. Square the long point at the top.

e. From this squared line, measure
down 1/ 7/8 inches as necessary.

%

f. Squat. e hese markings.

NOTE: The squared lines will he the
long points of hip jacks.

Layout a pair of hip jacks.

a. Place 2 x 4's, one on each side
of template.

b. Transpose marking from template
to.the 2 x 4's for long point,
birds mouth and.tail length.

Mark for side cut.

SCAT 150.2 DU IC
sTurewr AcTran1 3TRUCTOR ACTIVITY

TI.C.4. Emphasize shintening
technique.

U.C.5. Show students laying
out of the jacks in pairs will
help eliminate error in side
cutting of jacks.



OUTLINE OF INSTRUCTION

4. Shortening allowance.

a. Run side cut of jacks through
midpoint.

lArlow deduction for one half
thickness of hip rafter.

c. Mark new side and cut marking
through this new mark.

d. Square the long point at the top.

e. From this squared line, measure
down 17 7/8 inches as necessary.

t. Square these markings.

NOTE: The squarkd lines will be tho
long points of hip jacks.

Layodt a pair of 114 jacks.

a. Place 2 x 4's, one on each side
of template.

Transpose marking from templatc
to the 2 x 4's for long point,
birds mouth $nd tail length.

c. Mark tor side cut.

INSTRUCTOR ACTIVITY
SCBT 150.2 BU IC If

'STUDENT ACTIVITY

I1.0*%4. Emphasize shortening
technique.

kI.C.5. Show students laying
out of the jacks in pairs will
hidp eliminate error: iu side

-cutting of jacks.
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(MTThIMT OF INSTRUCTION

d. Mark for plumb cut.

e. Mark for birds mouth.

f. Mark for facia cut.

PART II Valley Jacks

Determine total run of longest
valley jack.

Inner corner of building to
the center of the first couon
rafter.

b. Subtract this dimens
spacing on center of

n from the
after.

Determine tine length for this valley
jacks.

Layout line length for va, ey jacks.

Select and set a straight common
rafter on saw horses.

From the long point of the measure
down of line length for longest
valley jack calculated in step
11.8.7.

c. From this mark measure length of
common difference back up_to the
top end of rafter.

d. Square these marks.

(9 of .13)

INSTRUCTOR ACTIVITY

SCBT 150.2 UB IG 1/'
STUDENT ACTf

1 2
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OUTLINE OF INSTRUCTION

NOTE: These marks will he the long
1,oints of valley jacks.

Shortening allowance.

From the plumb cut on the cowwon
ratter, deduct the full thickness
of the ridge board.

10. Layout a pair of valley lacks.

Place 2 x 4's, one on each side
ot template.

Transpose m rking from template t4,
the 2 x 4's for plumb cut at the top
and the long point of the sid,, cut.

Mark I or 1(IC cut.

j. ark tor plumb rut.

"art Ili. Cripple Jack

1. Petemine total
-k.

PP1c

a. Center of the shortest valley rafter
ridge to the point of inter-

section of the center lines of hli
rafter and the ridge.

Add this dimension to tbe tal run
of the shortest valley jack tor
theorattcal cilmenflton.

(10 ok 13)

SCB1. 150.2 BU IC

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

II.C.9. Explain how this will
allow shorteninglor one half
the thickness of the ridge board
and one half the thickness of
th&valley rafter.

1 5 1



OUTLINE OF LNSTKU

Sul,tract two time 401 tvr

theoratleal dimenion.

12 Determine line lengtk ipple jack.

a. Multiply bridge measute by total run
of longest criiple jack.

13. Layout line length for cripple jack.

Select and !get a scrap of 2 x 4,
long enough for Mils jack on a pair
of sawhorses.

b. Square a line on the edge approx-
imately 2" from one end.

c. Measure and mark for length of
cripple jack.

d. Square a line on this mark.

e. Locate center on the square mark.

f. Matk for stde cut through .these centers.

g allowance.

Miduct for ftjp thickness of, a 2x

b. Mark for ow aide cut.

Mark for plumb cut

INSTRUCTOR ACTIVITY
SCBT 150.2 BU IG

STUDENT ACTIVITY

11.C.11.c. Explain this
portion of deducting of
two rafter spacing.

16k
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OUTLINE OF Ir4STRUCFION INSTRUCTOR ACTIVITY

Determine coMmon difference of
Liipple jackb.

III. Application.

A. itudent practice.

1. laying out of templates for hip
jacks and for valley Jacks,
individually.

Laving out of a pair of hip
jacks and a pair of valley lacks,
individually.

Laying out a cr
individually .

lk ummary

A. Hip, valley and cripple 1ack..

. !mit o run.

nui t ot

4. Bridge measure.

a. Line length.

b. Tail length for hip jacks.

197
OI

SCHT 150.2 BU IG if
STUDENT ACTIVITY



OUTLINE OF LNSTRUCTION

4. Birdb mouth for hip

s. rA:.1 cut for hip jacks.

6. Snortcaing.

Hip jack one half thickness of
hip rafter.

Valley jack a full thickness
of the rid e board.

Cripple jack - a full thickness
of a 2x.

V. Test:

A. Student will perform criterion test
as stated.

INSTRUCTOR ACTIVITY

SCHT 150.2 SU IC 1.-2
STUDENT ACTIVITY



S T 150.2 NU JS 1.2.5.1

NAVAL CONSTRUCTION TRAINING CENTER
FORT HUENEME, CALIFORNIA 13643

SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT) 150.2

JOB SHEET

Laying Out Hip, Valley and Cripple Jacks

Introduction: This job 3heet is to guide you in the laying out of hip
valley and cripple jacks

_12,"..ksia42111011_11ELEIA:

1. Measuring tape.

Framing square.

Combination square

Crosscut saw.

Forrab e electric circular saw.

Sliding T-bevel square.

Sawhorses.

8. Pencil.

9. x 4's.

ler mounted saw including prime mover.

11. Hammer.

12. Nail aprpn.

(1 of 11)



Procedures:

Dw'lrmine the span c: the building.

i. By refOrring to the floor plan.

Determine che unit of rise.

By reIerri
drawing.

SOW 150.2 BU 1.2 5.1

the elevation plan and/or the sectional

wi 1. be shown thusly:

12

1

of 11)



SCSI 150.2 BU JS 1.2.5.1

Determine the bridge measure using pythogoream theory.

a. Use pythegorean theory, example:

2 2 2a + b c Given a . 12

b

(6 x 6) - c 2

144 36

180..

13.416

V 180.00,00 0
1

3/ SO
69

264/ 1100
1056

26817-4400
2681

26826/171900
160956

The bridge measure is 13.42 or 13 7/16"

ermdne bridge measure using rafter schedule.

rrom the rafter schedule on your framing square, read the
number given on the-first line under the number 6. The
number should read 13.42.

termine the common difference between jacks.

a. Depending on rafter spacing the common difference will
vary, example.

Rafters at 2' on center.

13.42

6.84 or 2 13/16"

Common difference in this case is 2 - 2 13/16"

(3 of 11)
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CRT 150.2 80 JS 1.2.5.:

N.titki-. it 16" on c(,nter.

1 113 foot.

.39 or 7/8" Common difference is

Hip JacKs

Determine the :ota. run of :he longest hip jack.

By measurl.g t distance from the outside corner o the
5uilding to the center of the longest hip jack placement
:narked on the top plate.

a.

ine ip jack.

multiplying bridge measure 1.42) and total run
0") n feet, example:

10

134.20 or 1' 2 3i16 "

Select a straight common rafter.

looking through your commons.

Pick a good straight piece, this member is to be sed as
template for 111 your hip jacks.

4ay out line length for hip jacks.

Set your selected common on a pair of saw horses.

b. Run a plumb line from the birds mouth to the top qIthe
common.

Square At the

(4 of 11)



SCBT 150.2 BU JS 1.2.5.1

From .is ',ark me sure out the line length of the longest
hip lack detarmined in step 7.

e: Square, this mark end te center of the squared line.

letermine shortt,n4n3 allowance.

a. Using 12" and 13 7/16" On your framing square, mark a
line through the cent r mark in step 9.e. Mark on the
13 7/Io" side of the square.

3y holding your tape perpendicular to the-side cut
marking. deduct for one half the thickness of the hip
rafter.

Mark new side cut marking zhrough'this new mark and cross
out the old marking.

Given; hickness or hp rafter 3/4"

NEW SIDE CUT MARIaNG

11 72!etermine long points of hip jacks.

Square the long point of the side cut marking in
step 10.

From this squared line measure out commcn difference
of jacks determined in step 5 (11' - 5 /8") as many
times as necessary.

Square the markings.

These squared lines are the long points of hip jacks.

Ota a pair of bip jacks.

a. Place two 2 x 4's one on each side of template.

Transpose markings on template to the 2 x 4's for bd. d
mouth, tail lengths and long point of hip jacks.

(5 of 11)



scliT 1O.2 3U JS 1.2.1.1

c. Use 12" and 13 7 16" on framing square to rk for
cut.

Use 12" and 6" i mark for plumb cut.

Mark for bird's mouth as in previous tasks.

Mark for tail cut as in previous tasks.

NOTE.. Place marks shown to designate side cut of each
rafter, "h" for b rd's mouth and "c" for end cut of tail.
Working jacks in pairs will help eliminate cutting jacks
with the same side cuts.

a k work witfl the instructor.

Call instructor - have a framing square handy.

The total 1enth of the hip ja ks must be within /8"
of being correct, the side cut to within + 1/16" of
being correct from one end of the angle to the other, the
lumber left after the cuttir.7 cut the bird's mouth must
be within 2 7/16" 2 9/16", and the rafter must be laid
with the crown up.

Fare 11 Valley Jacks.

Determine the total run of the longest va ley jack.

ay measuring the distance from the inner corner of the
building to the center of the first common rafter and find
the difference of this dimension from the rafter spacing.

dimension from the total run of the
common rafter.
Given: Rafter spacing 16" on center

Distance from first common vafter to inner
corner 12"

Span of building *.22' - 0"
Total run - 22/2 11' - C"

11)



a. Can

SCHT 150.2 RU JS 1.2.5.1

it

_A__ 16"

LINE

The tutal ft:a oi the longest %Panay

Determine line length of this valley jack.

a. By multiplying bridge measure (13.4 ) and total run
(10' - 0") in feet, example:

to' -

13

10

134.20 or 11' 16"

Select a sErai ht common rafter_

a. As in previous task.

Lay out line length for valley jack.

a. Set cur selected common on a pair of saw horses.

From the long point at the top of your rafter measure
out line length of the longest valley jack (11' 2 3/16")

Square the mark at the top and locate center ot the squared
line.

etermine shortening allowance.

Using 12 and 13 7/16 on your framing square, mark a line
through the center mark in step 9,c. Mark on the 13 7/16"
aide of the square.

By holding your tape perpendicular to the side cut marking
deduct for one full thickness of a 2 x 4.

Mark new side cut marking through this new mark and cross
out the old side cut marking.

d. Given: Thickness of valley rafter
/

4,,L,-.......-

/2NEW SIDE CUT MARKING

(7 of 11)
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Oc T 150.

NOTE: One full al owance uf the 2X will compensate for 1/2 thick-
ness of valley rafter and the ridge board (the ridge boardmust be 2X).

11. Determine long points of valley jacks.

Square tIle long point of t-.he side cut marking in step
10.c.

ram this squared line measure out common difference of
jacks deternined in step 5 (1' - 5 /8").

c. Square the markings.

11(2se squared markings are the long points of other valley
acks.

IL. Lay out a pair of valley jack.

a. Place two one on each side of template.

Transpose marking on template to the 2 x 4's for ridge
cut and the long poin,t at the top side of the valleylacks.

12" and 6" on framing square to mark for plumb cut.

12" and 13 7/16" on framing square for side cu

Check work with the inetructor.

a. Call instructor - have a framing square handy.

TELATE

b. The total length of the valley jacks must be within + 1/8"of being correct, the side cut to within + 1/16" of
being correct from one end of the angle to the other, and
the rafter must be laid with the crown up.

(8 of 11)
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Part LH: Cripple Jack.

b. Determine the total run of the longest eripple jack.

Measure the distance of run the center ot the shortest valley
jack at the ridge to the point of intersection of ,the center
lines of the hip rafter and the ridge e.g. 4";

Add this dtmen-ion to the total run of the 7hor-of,* valley
,,ack e.g. 7' - 4" total run of the shortest valley jack.

Theoratical dimension of thc shortest valley jack
for calculating of cripple jack.

ubtract two times rafter spacing
32" from the theoratical dimens

e.g.

- 8"

-2' -
5' - 0)

x 16")
acquired in step

al run of the longest cripple jack.

Determine line length of this cripple jack

multiplying br ge measure 13.42) and total run
T') in feet, e.

or 67 l/8"

Select a scrap of rafter material x 4)

rafter and set it on a pair of sawhorses.
enough tor this

Lavot line length for crpple jack.

a Square a line on the edge approximately 2" from one end.

Measure and mark for length (67 1/8") for cripple Jack.

Square this mark.

4 Locate center of squared L.

Use 12 and 13 7/10 on framing square and mark through the c
cen,ters made in step 9d. Mark on the 13 7/16 side of the
square.

NOTE: Side cut markings must not be parallel to each other.

(39
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:X.BT 150.2 /31) JS 1.2.5.1

lh,termlue ,tiortenin; allowance

Hold your tape. ;/erpindlcui.ir to the hide cut marking at ene
end, 4nd deduct for one full thickness the 2x

Mark new side cut marking through this new mark and cross
out the old gide cut marking.

NOTE: ,Jne full thickness of the 2x will compensate for 1
thickness of f:he valley raftr,. Ind 1/2 thickness of the
hLp rafter.

Layout for plum cut.

a. Plumb cuts must be parallel.

Determine c dift...7,1nce ct crfpL icks. e.g.

32" 2.

13.

,3052

3052

2684

Deterrai

5 5/8"

ong potot f succeeding crtpple

a. Mark off the common difference of the cripple jacks (35 5 8 )

as necessary on the laid out cripple jack.

Check work with the instructor.

Call instructor - have framing square handy.

The total length of the cripple jacks Must be within ± 1
of being correct, the side cut and the plumb cut must be w thin

1/16" of being in correct angle cut and the rafters must be
laid witl the crown up.

(to of 11)
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uestions:

iaft,2rs that -- ed to the hip
called lacks.

SCBT -50.2 BU JS 1.2.5.1

are

2 Rafters that are tied to the valley rafter and the ridge board
are called )acks.

3. Rafters that are tied to the hip and vallev rafters are called

.....e,,...1W+ImmV1=1/11*wf t..011.wnrhwenelft.T.,7- acks.

17 1
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NAVAL CONSTRUCTION TRAINING CENTER
PORT HUENFME, CALIFORNIA 93043

SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT) 150.2

Classification: Unclassified

Topic: Roof Truss Construction

Average Time: 2 Periods (Class) 11 Periods (Pract)

Instructional Materials:

A. Texts:

Builder 3 & 2, NAVPERS 10648-F, pages
343 - 345.

Framing, Sheathing and Insulation,
Delmar Publishers Inc., pages
109 165.

References:

Fundamentals of Carpentry, Volume 2,
W.E. Durbahn/E.W. Sundberg.

A Framing Guide and Steel Square,
Sigmon.

Architectural Graphic Standards, 6th Edition
Ramsey & Sleeper.

C. Tools and Equipment:

1. Trailer mounted saw including prime mover.

. Portable electr'c circularsaw.

SCBT 150.2 BU 1G 1...o

Terminal Objectives: Upon completion of this 'unit the
student will have met all the requirements of Personnel
Readiness Capability Program skill level 150.2, "Light
Frame Construciton II", involving: interpreting con-
struction drawings for the layout of wood frame members
for the service-type stairs and all types of rafters;
and setting up, operating and perfo ming operator's
maintenance on the trailer mounted mw. ,The light frame
structures to be erected and the taJks involved with the
trailer mounted saws are to he done by following the
procedures and meeting the specifications as stated on
the job sheets.

Enabling Objectives: Upon completion of this topic the
qtudent will be able to interpret construction drawings
for laying out and setting up a template for roof trusses
as outlined in Job Sheet SCBT 150.2 BU JS 1.2.6.1, "Roof
Truss Construction". A job sheet will be furnished to
the student. The completed template and manufactured
roof truss will have the length upper chords to witbin +
1/4" of the specified lwngth and wiLh the angle cut to
within 1/16" of the specifie4 angle; the lower chord to
within ± 1/8" of the span and the angle cut to within
1/8" of the specified angle, the king post to within 1/11
of a snug fit, the angle cut(s) of all web meabers to
within ± 1/16" of the specified angle; and the crown of
the chords up.

1"', 3



..roscut saw.

Combivatiou s(juore.

leasuriug tape.

taming square.

1-hevel square.

.111 oh.

07.

Ai

AiJ!. and Device.":

tri

ko

t1) Kilit; post.

d.

Construct n drawing of a 22'0"
gArage.

a, ['Lour palu.

Sc .1nal drawini,t.

SCIST 150.2 HU 1G 1
(

Criterion Test: The student will seat up ro-of trug.; and
manufacture roof trusses which will haye thq length of
the upper chords to within + 1/4" of the specified lenhtl
and with the angle cut to within 1/16" of die specified
angle; the lower chord to within + 1/8" of the spoo aud
the angle cut to within + 118" of the specified angle,
the king post to within 1/16" of a snug fit; the angle
clit(s) of all web member,i to within + 1/16" of Orw
:,pecitted angle; and ihe crown of the chords up.

Homework: Read

II i NAMR!, 10648-f pages

She.ichiny. an0 InsulatfoH, pages 10q



L. Elevation drawings.

NOTE: Use trusseh, 1/4 pitch,

Samples.

t. Tooth ring connector.

b. Split ring toanec tor.

luLally Prepared Materails:

Job Sheet.

(1) SCBT 150.2 BU JS 1.2.6.1, "Root
Tross Construction".

x 1U's ut

x 4's.

. 1/4 isa'. t plywood.

ihd hox nails.

e. tid box nails.

itaining Aids Equipmeu :

L. None

(3 of 9)
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N:TRUCT

Ask questiQn any time.

-Ateet-: are to he used as guides.

Joh sheets iniy be requested for
personal references.

Presentation.

Introduce Joh sheet.

SCHT 150.2 10 JS 1.2.6.1, "Roof
Truss Construction".

C ornmo n 1 ight f rame roof trusses .

Pitched and king post These
roof frame structures designed to
carry the roof load and transmit
the load to the bearing walls.-

Parts of a truss.

Upper chord same as a common rafter
except that no shortening allowances
are made and there in no birds mouth.

lower chord same as ceiling lOist.

King Ost - upright member that ties
the upper chord at the ridge to the
lower chord.

Web members diagonal members that tie
upper chord to the lower chord.

//&
SCBT 150.2 BU IG 1( 6

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

TI.A. Hand out job Fheet.

H.R. Give a brief Lecture on
light frame trusses. Use chart(s)
illustrating the types of trusses
to reinforce lecture.

II.C. Give a brief lecture on the
parts of a roof truss - point out
the parts on the chaft(s) to
reinfoe lecture.



OUTLINE CF. INSTRUCTION

Gussets and/or splice plates are members
inserted or added to give greater Arength
in joining structural members at stress
points.

INSTRUCTOR ACTIVITY

/75
SCAT 150.2 EU

STUDENT ACTIVITY

D. tonnectors And fastening methods. 1I.D. Give a brief lecture on
connectors and fastening methods.

Nailing method.

Cussets and/or splicing pLstes of
1/2" 3/4" plywood, glued (water
proof) and naileJ with Hd common
galvanized or cewent e-eated) nails
cm each side.

lio7 t and washer method.

a Holtz.; of 1/2" diameter or lark.er,
long cnough to pass through thtl
thi.4.kness ot timber with a washet

each side and with a it'll nut
thread.

Tinit) r riet tot

ling connectors Inade In

standatd sized of 2", 2
i/8" and 4". 411 rinr, connectors

will he 1S/16" deep between
points the teeth.

Split ring connectors are made in
sizes of 2 1/2".I.D 3/4" deep;
4" I.D., 3/4" deep; and 6" T.D.,

I/1," deep.

li.D.3. Use samples o nnet

to retot,,rce le4,ture.



ourLINE OF iNSTRUC-ON

E. Steps of procedures.

1. Determile the span of the-building.

a. As shown on the floor plan
(22' 0").

Determine unit of rise.

a. As shown on the drawing (6")

Determine bridge measure using rafter
schedule.

First line is for length of common
tafter per font run.

b. Under 6 reAd number 13.42 on the
first line.

INSTRUCTOR ACTIVITY

//1
SCBT 150.2 HU IC 11L.6

STUDENT ACTIVITY

IT.E. Call students attention
to job sheet and go over items
step by step - use construction
drawing on the double car
garage to reinforce lecture.

IT.E. Turn to the job
sheet an4 follow
instruction being
given - take notes
ir these dimensions
will be used in the
field exercise.

11.E.3. Hand out framing square II.E.3. Turn to rafter
and call students attention tbi)le on framing
to the rafter schedule to s uare.
reinforce rafter schOule
reading technique.

4. Determine line length of rafter or upper II.E.4. Demonstrate line length
calculating technique on
chalkboard.

chord of truss.

5. Determine length of projection.

Elevation plan and or sectional
drawings.

6. Determine length of tail.

7. Determine total rise.

Total run 11
aft

b. Unit of rise =- 6".

II.E.5. Call students attention
to construction drawing.

II.E.6. Demonstrate tail length
calculating technique.

II.E.7. Demonstrate total rise
calculating technique an chalk-
board.

1S5



INSTRUCTION LNSTRUTOR AcTIViTY

Set up work bench.

a Secure 2" x 4" x 6' 0" on saw horses.

b Align saw horses on flat ground.

Lay 2 x 10 and/or
secure sparingly to 2

. Lay out roof truss outline,

12's and
4's.

Snap chalkline and locate poillts
tor lower chord

Locate midpoint of lower choro and
construct a perpendicular line to the
line at that point.

Locale point tor total ri.e of the
perpendicular i ine.

d. Snap chalkline from this point to the
points on lowel- chord for upper chord .

micipoinL:: on upper chi),

From these midpoints, strike chalk-
line to midpoint 01 lower chord.

Ottset centei perpendicular line one
half the width of a 2 x 4.

rategicaily place 2 x 4 hlock for
placement of truss member.

PlyllAte

Appiicati.

SO 150.2 1513 II; it
STUDENT ACTIVITY

11.E.9. Demonstrate roof truss
laying out technique on chalk-
board.

(8 of 9)
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OUTLINE OF INSTKLCT'ON

A. ent practice as a team member in the
setting up of truss template and in the_
preparation and manufacturing of a roof
truss.

IV. t Summary.

A. Common light frame roof trusses.

I. Pitched.

2. King post..

B.. Parts of a truss.-

1. Upper chord.

2. Lower chord.

3. Kini post.

4. Web members.

5., Gusset and/or splice plate.

C. Connectors and fastening methods.

1. Nail --.. recommend glue.

Bolt.

Washer.

b. Full thread on nut.

r connectors.

Tooth ring.

b. Split ring.

INSW,CTOR ACTIVI
SCBT 150.2 BB IC 1.

.STUDENT ACTIV111

III.A. Take the class to the
field, assign student to team
of four men and be available to
show, assist and supervise.

(9 of 9)

III.A. Student practic
as a team member.
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aftemnfertfot-TRAttottit -

"u"STIMME, "Lir"N" 91)"smiCIAL CONSTRU ION SATTALLON TRAINING (SOT) 150.2
oar.

JOB. SHEET.

Title: Roof Truss'Construction

Introduction: This lob sheet is to guide you in 'A -lag out, preparink
and making-of roof trusses.

,Tools, ,E4uipientoand Materials:

I. Measuring tape-.

2. Framing square.

.3. Combination square.

Sliding.T-bevel square.

Sawhorses.

Pencil.

, Trailer mounted saw including ftime mover.

For4able electric circupar saw.

9. Crosscut saw.

10. Chalk line

U. sail apron.

12. HAmmer 1

13. 2 x 4's.

14. 1 x 6's

4

Oft

a.



rrocedures:

1. 'DeePrmine the span of.the building.

a. By referring to the f.loor plan:

Determine the unit of rise.

SOT 150.2 HU G 1.2.§.1

a. By referring ,to the elevtian plan'And/or 'the sectional
drawing.

b. '41..11 be shown thusly:

4 Ot

12

191

(rof .8)
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we,



SCBT 150 7

Determia measure-usiimg the ratter schedule.

JS 1.2.6.1

Front the rafter schedule on f raping spare read the
number on the first line given uncles number G. The
number should read 13.42.

4. Determine linellength of rafter.

r

a. ktOltiply he bridge measure and the
example:

Step 1:

Step

13.416
x 11

11416

1211.11--,
147.576

2: 12..

step ?.

121 147.576-
12

27

24

3 -

.576

-x 16

3456
576
9.216.

total MU (in fe ), \

NOTE: Total run is 1/2 the,span,
example:
span 22 Lest
224 2 a 11 feet
total run a-11_1sot

The line length is 11 feet 3 9 6 inches.

'Determine the /ength of projection and the length of tail.
A

a. By referring to the elevation plan and/oiRsectilonal' drawing.

Multiply the bridge measure and length of projection
(in feet), example:

projection a 18 inches
18" a 1 1/2, feat

br

13.416
x'. 1.5-

. 67080
13416 .

20.1240

Tail len th is 20 1/ or / foot 8 1/8 inches.*

Set up,work bench.

(3
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SCHT 150.2 SU JS 1.2.h.1

k110 lour .4aw Imrxem 411h I x 4 A 0 11,111A1110 sinl;rd
on top Of the maw horkem.

1

b. Lay 2 x 10'6 or 2 x 12's for benchatoo Ind temporarily
secure them.

,Lay out root truss outline on work'bench.
ft

a. Snap a chalk tine S inches inward from the edge of the
nearest 2x on top of bench.

. This line is the bottom of the lower,cord.

Locate two points (6. and B) on this line that are 22 feet
apart.

d. Span of building is 22 -

e. Lo.!ate midpoint of this line and run a perpendicular line..
across tne top of the bench.

f. This line is the center line ofAha kingpost.
C

A

g. Locate a point (c) on this line that is the $otal rise of,
;he bottom of the truss work.

total run * 11 feet.
unit of rise * 6 inches

total rise * 5' 6"

h. Snap a chalk Aine from this point through the points
1j.ocated in step 7c.

)

These lines are the bottom of ;he upper chord.

x 6

re inches or

1:93
(4 of 8)
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S3T 150.2 SU

j. Snap chalk lines Dd.aud Ect

Thets lin .are the bottom lines of the
lt

Secure t late blocks, blocks of.2 x 4" x

a. Nail pairs of blocks that/are a u4tth of a 2 F 4 away
from each other, *align with lihe and located as shown-).
in sketch 8b.

s

C=3

A

4=1.
am... V

3.

Neil pair3 qf as in 113b, aligned to upper chord line
AC as shawn in s tch 8d.

d.

e. FollOw procedures th step 8c and secure blocks tc.upper
chord line SC.

Apr Owl.

.1

Off-set king pest center line-f 3/4 and secure pairs of
blocks as shoyn in sketch 8g.

h. Secure pairs of blocks as shown in sketch 81.

(5 of fj.)
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SCIU 150,2 BU JS

Etallinipjrocedures as in 'step 8 h.. and secUre b
web line ED.,

19. 1:etermine total 1 ,sth of upper cho4-d.

ks tO

a. By adding the line leng (Step 51 sand tail rangth'
(Step 6):

.1414 length 12 - 3 9 1
Tail Wigth

13e - 11 11/-16",

t
10. Lay out add cut pair Of upper-chords and ;like in template.

a Determine crown of 2 x 4.
404

b. Use 12,and 6 on the framing square and leY out plumb
lipe such that the corwn is up. Mark on the 6 side 4f'
square.

From the long point meastire out 13' - 11 /16 on the
edge of 2 x 4.

SqUire this mark and plumb as.in 'step 10b.

Cut thc 4.at these. plumb'markings.

,

Inc another Omilar upper chord member.

nice upper chortds in template.

11. Lay out and cut lower chord anddplace in template.

a. Use 12 and 6 on the framing square and lay out roof slopei
line such that the crown is up. Mark.%on the 12 tilde of the
square.

b. From the long point measure out 22' - 0" on the edge
of the 2 x 4,!square this mark and place another slope
line running,opposite of s14 in step lla.

b. Cut the 2.x 4 at these slope marki s and place i
template.

f2. Determine.length of king post.

a. Measure distance fram meeting point-of upper phord and
o'bod,of upper chord and cop of 191.;mx.cheird ihould read
62 1/2".

(6 of 8) .195
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.cut and place king

scr 150.2

t in tenplOW.

end 'a 2 X 4 square, measure out 62
he mark.

Locate mi44.at of squared mark.

S.

2" and

; 64

c. Use 12-and 6 4. the framing,square, mark for the top of post,
from both edges.. Mark on the 12 side, intersecting mid-
point 'marking.

Cut the top,of post and place in template.

Layout cut andrplace web members in template.

Use combination square to.square the bottom line of Areb
membeil gp to 6emfaces of the upper'chotd and the lower

A chord

Mpaeure the. distance of the mark on the lower chord to
41e'side of 2 x 4 king post.

.

c.. Use 12
-

.0nd 6. on frampg square and nark-one end ilf 2 K 4.
Mark on the 12 sicte.' .;

\ .
.

. .

)
. 5-

d. .Cut this marking and' from the short and'al the angle cut.
,Mteture out distance acquired in step 14b.4 Measure. onvthe
face,...

V it

ei Square this mark,the angle cut atia cut.
1

f. Placa 'the end cut piece snuggly against the lower chord
and ktng poet and scribe the bottom'o4 the upper 'chord
on.web member.

g. &it this piece.

Cut a7-nother piece ex!ictly the same and place both4p
in tempiaet.

pc,

Lay dut and44epare gosset for the 'top Of truss's/ark.
,

a. 1/4"' x 12" x'24" nifirood..

SS ,,7*

1

114

Locate and 'merk midpoint at the top- edge of tie 11
4

(7 of 8)
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fa

4bt

e.
1.oAte attil *ark 6" both 0ends".

. Hun. h Hue from thes nolotm to the m1dpofm.

ti
'

ut along ,these lines ar, upp chord" and king. post guapet .- , . .1 k

r
Use 3/4" x li" x 24".gusset Po: lower chind-and"kingloot.

A /117: Lay out-.and parepare gusset for.lower. char ind upper oittord.,,v,,,K
.

:

a. Use 3/4" x 4 12"'p.vwcod.
A

Isocate and mark 6" at one end.

Run a line from this point to corner at oppgsite end%

Cut along these lines for Illottom and 'gussets.

Che k' work with the instructor.
aWl itt

a e

a. Call instructor - have framing square handy.
"

The total length of the uppoechord.must be wiehin 1/4"
and tile angle cut must he within + 1/16" from ong e d to
the other; the lower chord must lie wi4hin + 1/8" of the
span 'a the building and'the angle cut 14r; 4
the king post mutt fit .p-M4h that thefe will not 1144i
playlpf more than 1/16"; :the migie cUt "at the web
must be within + 1/16" and the crown Must be up in both
upper and lower-chords,

c

Recommend gussets be placed on both sides.

<a

19,-/
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SOW 150.2.

*

.00
NAVAL CONSTRUCTION TRAINING CENTER
PORT HUENEME, CALIFORNiA 931343

SPECIAL CONSTRUCTION BATTALION TRAINING (FCBT) 150.2

\ , .

Classification: Unclassified ..-

p,

Termknal Objec.4ve.: illion compteti n of this 4
unit the stn4ent will mei all the require-A

Average Time: 2 Periods (Class 4 Periods. (Pract ments of Per.sohn91 R41111:ss Capability Program

.
skill 1.--:e1,,I,5014ight Frame Construction II,dt

Instructional Materials: )
.

invo1v:316: cinterlireting construction drawings
for the laydUt oftWoda, frame'members for
service-type ststrs and'all typea of rafters;

fr
, and settinglup,' 4perating a. performing

. Builder 3 6 2, NAVPERS 10648 F, Chapter 13 operator's maintenance on thetratier mounted
pages 364 - 360. saws. The light frame stractures to be erected

and th'e tasks, involved With the trailer

2. Framing, SheathIhg and Usulation, Delmar mounted saws are to be-done tifo lowing the
Publishers Inc., Unit 23, pages 196 - 208. procedures and meeting die ppecif cations

as stated on the job.sheets.
Referencc

..

Enablin Objeitivelk Upon c meletion or this

Fundamentals of.Carpentry, Volume 2, W.E. topic the student will be able to-kalculate:

Durbahn/E.W- Sundberg. the number of steps nedded,f.,r the flight, of
stairs and the'height of each riser; and be
able to layout a pelf of striniiirs,for: the
stairs by following tAe procedures outlined in
Job Sheet SCBT 150.2 BU .1S1.2.7.1,'"Laying

c
Out Stair Stringers". The calcOation for

.

.the height of the riser.must he within + 1/32
pf An.inch, the total heighl *irked off on ths
story pole must, be withilt + 1/8 of an inch to

. che desired height, the,layout work on the
%stringer must show.tread allowance less the
thicknesd of the finish floor Materials and
the stringers mOst b0 laid with,lhe crown up.

Topft: Stair Construction

A. Texts:

C. Tooli and Equipment:

1. Measuring tape.

kraming square.

Combination aqua e.

Cross cut saw.

5. Portable electric circular saw.

i 6. Saw horses

1 99



.

,
'Itiiry pole.

Mammer.-*

92 'Nall apron.
4.

10. FOncil.

11. Hand level.

12. Skair gage.

I.

D. Ttairing Aids and Devices

.
sr a.

/ 4 r .

1504 ati A

Cr4teriOn Test: The studilut Will caldUlate and lay out
a pair ot stringers whose'risers.wiil be Within + 1/32."

,. c- of the corTect height, with creidlellowanciless7thp
,

".. \ithickness of the 'finished floor'seterials, anewith the
/ orown up. The total holghemarked oteon the it:ory.

pole 40.1l be witbp + 1/6" to the desired height.
.

. 0.
.

.-Alocritork: 'Read: i

quf

MN-6719-F, "Building Technique. -

Fundamentals of Stair Layout". (11

2. Charts.
a. Parts af a stairway.

b. Types of staifs,

Stairway layout terms.

. Models.

a. Stairway.

b. Stair stringer.

SAmpli.

Story pole.

(2 vf 12)

1. guilder 1 & 2, NAVPERS,10648-F,,pages 364 36

2. °Frami g, Sheathingondlnavaation pages 196 08..

201-
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'Locally P epared"Material:

a. lob Sheet.

(1) SCBT 105.2 BU .1S 1.2.7.1, "Laying
Out Stair Stringer".

E. Training Aids Equipment:

1. 16mm projector.

(3 of 12)

SCBT 150.2 BU IC 1.(
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OUTLINE sr TJTRUCTION

Ifttroduction to the Lesson.

A.- Establish cr.:_tactv7

Natte'f

Totic: StaIr'Construction.

Establish readines,s.

. Stair construction requires.more ca

and knowledge in planning An-d more
skilled workmanship in its uenstrnr.-
tion. It is Ow *sl dIfficdjt.work
about, a kiilding and could be con-
sidered as a trade in itself. In this
topic we will he involvea id a straight
flight of stairs only.

Assignment

a. Read:

ill BukIder 3 6; 2, NAVPERS 0648-F,
pl.q7ef: 364 368..

/-

SCBT 150.2 1JIG 1( /

INSTRUCTOR ACTIVITY STUDENT AgTIVITY

^I.A, Introduce self And to

(2) Framing, Sheathin and Insulat ion,
Unit 23, pages 196

effect.

Value.

Pass cours-

Pcrtol-m hvt en

I.B. Motivate the student by
statement on sta$c conftructlon.

.

I,C. Bring ott'valu of material
being presehted .-. state

learning objectives.

a. Upon completion oisthis
topic you will b'e able tollayout,
,sit and install staltways.

1.8.2. Very important
that you read yout
assignmtnts.

205



.-
OUTLINE OF INSTRUCTION

.c. Advance in rate.

d. SO %better builder.

D. Overview.

1. Job sheeto

a. .SCBT 150.2 BU JS 1.2,7.1, "Laying,t
Out Stair StOnger".

Pay qlose attention to demonstration
by the instructoz.

3. Take notes.

. Ask questions.

II. Presentation.

Introduce Job sheet..

1. SCBT150.2 BU JS 1.2.7.1, ying

Out Stair Stringer".

B. Materials:

. 2 x I2's.

C. Types of stairs.

1. Straight - one flight of stairs.
4

2. Platform - resting place on, a long
flight of stairs or in changing
direction of the stairs.

s;

INSTRUCTOR ACTIVITY

.;

II-.A. Hand out lob sheet.

SCBT 159.2 SU IC I.6./
STUDENT AbTIVITY

a

C. Give a brief lecture on
e-Aypes,of stairs, tis4 chart(s)

illustrating the valious types of
stairs to reinforce lecture.

(5 of 12)
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2 s

Winding - changing direct on ofo
'stairs by the 1se of stvps tat ar
not parallel each other.

7

44, Closed - a fliAlt of stairs buil
between two watts.

SC
INSTRUCTOR ACTIVITY

Open - a fight ofstairs with one or
both sides1open. The ofen side oP
sides are nsually'equippediwith balust de-
or bannist6r. 4w

f'tair layout tet-tc

Total rise.

a. The vertie
finigh not,

Tread rise. ,

4
distance from one
tO another.

a.- The vertical distance from top of
one tread to .the top of the next
tread.

Total run.

a. The overall horiront A dlstancv
covoed byl the stairway.

4

Tread run.
14,

T4e horizontal distancep:from the
face of one riser to Ote face of
the next riser'.

Srir carriAc leng0

rhe 'length 0 ,-;tMr stringer.

Ns,

1.D. Give forte lecture on
stair layout terms. Use charts-,
to illustrate stali layout
terms to rsinforcelecture.

ett

.e.

of 12)
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OUTLINE.OF INSTRUCTION

)6:ad roow.

!NS.TRUCTOR ACTIVI'Y

.1% eif

SCIIT 150.2 SU LC I

4. STUDENT' ACTIVITY

, ,

a. Thp minimum vertical clearance
between the treed ipaing in a
atairway to overhead.

s of a !flair.
.

.

II.E. Give brief attore'olk
. parts of a'stairway, Uae chlarts.

I

Tread. 4 illostrting parts of a stair-
: way to reinforcelecture.

a. ple part of the statçway that'is '

stepped an. ,

. Riser.

a. The pieta of...material placed
.

vertically between'two treads to
close the spae..

Tread prolection.

a. The portion of fhe trad that'
projects beyond the face of the
riser.

Nosing.

a. The molded front edge of a tread.
c

Newel post.

a. The post or p sts lpcated as the
bottom tread top tread or on
platforms.

asluster.

210 (7 o 12)
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MIMI INSTRUCTION

4

a. The mall column or pont formirig
arn enclosure that support the

. hand Tall between newel posts.

Nand rail.

a. Ihe,top member ofdthe guard placed
on stairway.

Balustrade or bannister.

a. The complete guard made up of
,

newel p4st, baluster and band rail.

F. Film = MN-6719-F, 'BuildingjTechnique
Fundameiwis of Starr'layout".

I. Introdue film.

2. Discuss key po.ints to look for.

3. Show film.

4. Discuss film:

a, ilfghlighta.

Procedures,
A

. Determine total rise.

a. Vertical distance from top 'of
one floor to the' next,
EXAMPLE: 8' 6".or 10,2".

INSTRUCTOR ACTIVITY
ScBT. ism'

v

II.F. Give brief introduction
to the film, pointing out key
points to look for and then
show the fpm.

I )

(
lc 1t.7 .

AC#VITT
a

Lead discussion by- : I F.4.. Participate
asking and answering questions
on the film.

II.G. Call students a tention
to job sheets, having the
student follow lecture on stall*
layout.

of 12)

ia the discussion.

Turn to job
sheet and follow
lecture.

213



Wain OF INSTRUCT401.4

Determine number of risers.

Seven (7) inches.is the Wbans
a riser.
EXAMPLE; 15 risers ure needed.

Determine exact height of each ris

INSTRUCTOR ACTIVITY
SCBT t.2BU

.

STUDgNT ACTIVITY

11.6.2. 'Demonstrate technique
in calculatingifor the number

of of risers on chalkboard.

a. To the 32n& of an inch.
EXAMPLE: 6 13/16".

4. Check 'with story pole..

. Determine width of the tread run.

a. Subtract height of riser from
17 1/2 inches.
XAMPLE: 10 11/16".

6. Determine total run of stairw

a. Multiply the number of teead
and the width of a tread.
EXAMPLE: 10 11/16 x 14 * 149 5/8
or 12 ft. 5 5/8finches.

Determine length of stringer;

Use Pyttpgorean Theory.

b. Simplity mathematical calculation
by changing dimension to the next
larger inch.
EXAMPLE: a * 150"

b * 102"

a2 b2', c2

C * 182 in. or 15 ft. 2 in.

11.6.3. Demonstrdte technique
in calgulating for exact height
of a riseF on chal board.

11.6.4. Demainstrate technique
in marking oft story pole.

11:6.5. Demonstrate technique
in claculating for tread wi!th
on chalkboard.

11.6.6. Demonstrate calculating
technique for total run on
chaldboard.

11.6.7. Demonstrate Cechnique
in calculating for length of
siringer on chalkboard.

f 12)



OUTLINE RtieTION_
44

Another technique that could he
4sed is by measuring the
trypothenuse.or diagonal on the
framing square, measuring frm:

1/2 (8 6") on one side of
cquare lo 12 1/2 (12' 6") on
the Ather side. Distance should
read )5 1/8 or approximately
15 ft. 1 1/2 in.

Stringer layout.

a. Select straight slock.

b. Determine crown.

III AppLeatinn.

11, 6 13/16 and 1 11/15 on the
framing square nd layout for
14 steps.

rk top tread so that it may he
la,;tened to the platform. Mark
thi A': step #I.

k other tre,!ds to #14%

Mark bottom tread with line that_
h; parallel to landing.

Irodnct for.tread thicknvsg.

y.age ig helpful in laying out oi stringers.

INSTRUCTOR ACTIVITY

I
SCBT 150.2 BU IC 1 c ....1

STUDENT ACTIVITY

II.G.7.c. Demonstrate technique
in calculating for stringer using
framing square. Simulate condition
on chalkboard.

IT.G.8. TOe class out to the
field in demonstrating layout
technique.



001.114E OF INSTRUCTION,

A. Student practice stair layout Calculating
technique on hypothetical problem.

B. Student practice stair layqut technique.

C. Student practice as team member in
cutting Odt of stringer and in the
erecting of a stairway.

IV. Summary.

A. Types of stairs.

1. Straight.

2. Platform.

3. Winding.

4. Closed.

Open.

Stait layout terms.

. Total rise.

2. Tread rise.

INSTRUCTOR ACTIVITY
SCBT 150.2 SU IC 1.4.7

STUDENT ACTIVITY
7

M.A. Student practic
individually in calcu-
lating.' Call instruct(
to clarify any doubtful
areas.

TIT.A. Take class back to the
classroom to work out hypo-
thetical problem. Use dimenJ,
sions that the student W111
use in the field exercise.

a. Be avAtlable to show,
assist and supervise.

111.B. Take class out to the
field to practice sCair
layout.

IV. Use charts as necessary
to retnforce summary.,

(11 of 12)

A

1.11.B. Student practic "

indiVidually in laying
out of stair stringer.

Studeht practic
as a team member in the
construction of a,
stairway.
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OUTLINE.' INSTRUCTION

Total rvn.

Tread run.

5. Stair carriage length.

C. Parts of stnirs.

TTeai.

2. Riser.

Tread projection.

4. Nosing.

Newel post.

6. Baluster.

7. Nand rail.

Balustrnte or bannister.

V. Test:

A. Student will perform criterion test
ws stated.

INSTRUCTOR ACTIVITY .

(12 of 12)
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NAVAL CONSTRUCTION TRAINING CENTER
PORT HUENEME, CALIFORNIA 93043

SPECIAL BATTALION COUSTRUCTI0N,TEA1NING .(SCBT) 150.2

JOB SHEET

Title: Laying Out Stair Stringer.

Introduction: This job sheet is to guide you in laying out stairway
stringers.

Tools, Equipment anu Materials

1. Measuring tape.

2. Framing square.

3 Combination square.

4. Trosdcut saw.

5. Portable electric cireUlar saw.

6. Sawhorses.

. S..ory pole.

8. Peniil.

9. Hammer.

10. Nail apron.

11. Hand level.

12. .2 x 12's

Procedures:

1. Determine total rise.

t.

a. By measuring.the vertical distance from the top of one floor
to the top of this next flir, example: 8'6" or 102".

(1) AllowaLcs must bo made lor the thickness of tint finish floor
for when working on stairway framing the finish floors are
usually not yet laid on both upper and losorm

2. Determine number of risers that will be needed for the stairway.

By dividing the total rise by seven (7) to the nearest full
number, example

(1 of 5)



2.a. (coot d)

a

SCiT 150.2 MI <1.2.7.1

14.5
7 7117- or 15 riser

7 .

' 4 32

28
40 ,

35

5

AP Determine exact Imight of each riser.'

a. Sy dividin3 the number of risers'into the total rise.

b. Work problem out to three decimals sad determine to the nearest
32nd of an inch, example:

6.8

1577617
90
120
120

S.

.3

32

25:6 or .26 . 13
32 16

Exact,height of eaCb ciser . 6 13 6"

Check caldulation using story pole.

a. Locate a strip of wood approximately 1" and slightly
longer,than the total rise.

From one ehd of the strip of wood measure out and work exact
height.of riser for the qumber of risers needed.

c.. Place this against,the upper deck such that the bottom portion
of the story pole is at the same height as till top of the lower
deck.

Check marking on story pole with the top of the finish floor on
ehe upper deck to.insure correct calcuXation'on riser.

(1) The top marking on the story pole must be within + /4"
the desired height.

Determine width of the tread or the run of the tread.

a. Subtracting the height of a rise fru 17 1 2' will give width of
the tread, example:

(2 of '5



5.a. (cont'd)
SCBT 150.2 BU JS 1.2.7.1

17 1/2
6 13/16
10 11/16 , width of trend 10 11/16"

De ermine total 1411, of stairway.

By multiplying the number of tread (one less tread than riser)
and the width of a tread. example:

10 11/16
X 14

90 10/16
40

100
149 10/16 = 149 5/8m ..total run; 12 ft. 5 5/8 In.

7. Determine ledgth of stringer

a. By using the Pythagorean Theory, the total run is the base
and the total rise the altitude.

b. To simplify the problem,.change dimensions to the next
larger inch and work the problUm.
Given: a . 12' - 6" or 150"

b = 8' - 6" or 102"
a2 + b2 e2

(150 x 150) + (102 x 102) . c2
22500 + 10404 0 c2
32904 ... c2

181 or approximately 182" or 15 ft. 2 in.
V32904

28/229
224

sunu
361

133

Approximate length of string . 15 ft. 2 inches.

(3 of 5)
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SCBT 150.2 BU JS 1.2.7.1

Se1ec stock for stringer.

Selecting,a straight piece of 2 x 12, slightly longer than15 ft. 2 i.
b. fieterm4ne.crown and set on a 'pair of saw hoirses..

Layoilt.or steps.
,f

a. By nolding Square at 6 13/16" and 10 11/16" for14 steps.

On the top tread mark on the stringer, un-a squared line that
s,parallel'to the riser.

, This quared line is to be the back end cut that is to befast ed to, the platform.

c. Mar10-topr.tread as /1 and mark other treads numerically to#14:

d. On the bottom of riser marked for step '/1e, run a squared
lihe parallel to the tread.

(1) This'sq,lared line is to be the bottom end-cut that is
paralle... to the landing.

Deduct for tread thickness.

i. From riger #14, deduct for tread thickness and run
line for bottom of stringer.

b. Cross out old squared bottom line.

11. Check with the instructor.

a. The stringer must have 14 treads for a 15 riser stringer,
the riser and the treads must be laid'out to within + 1/16"
of the calculated dimensions, the bottom riser must be a
tread thickness less in height and the stringer must-be laidwith the crown up.

1Z. Cut stringer.

Utilizing tools and equipment provided.

(4 of 5)



Quostione:

SCBT 150.2 EU JS 1.2.7:1

1. inches is the height of a riser.

The run of a riser aria a tread is inches,

/44//



SCBT 150.2 BU LG.I

NAVAL CONSTRUCTION TRALNINC CENTER '

PORT HUENW,SALIFORNIA. 93043
SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT) 15U:2

Classification: Unclassified.

'Topic: Course 94mmarizat1on Terwinal Objctives:, ,Upon compietion of .this unit the
student will have met all the requirements of Peraonnel

Average Time: 1 Period (Class) 4 Periods (Pract) Readiness Capability Program skill level 150.2, "Light
Frame Construction II", involving: interpreting con-

Instructional Materials: struction drawings for the layout of wood frame members
for service-rype stairs and all types of rafters; and
setting up, operating and performing operator's main-
teuance on the trailer Mounted saws. The light frame

1. Builder 3 & 2, NIVVERS 10648-F, Chapter 10 striictures to be erected and the taUL involved with the

A. Texts:

2. Framing, Sheathing and Insulation,
Delmar Publishers, Inc.

,References:

1.' Fundamentals of Carpentry,
American Technical Society.

C. Tools, Equipment and Materials:

I. Hammer.

2. Adjustable wrench

3. Wrecking her.

Sawhorses.

Stepladder.

6. Nai16apron.

trailer mounted saws are to be done by following the
procedures and meeting the specifications ai; stated on
the job sheets.

Enabling,ObjectiVes: Upon completion of this topic the
student will have reinforced his ability to identify by
naming all the framing members in accordance with the
texts ati the members are pointed out by the instructor.
The student will also have reviewed the methods used in
the erectiot of the light frame structuresas each struc-
ture is torn down. The dismantled framing member will bt
clear of all'nails and will be 'neatly stacked.

.N

CrAteripn Test: In dismantling the frame structure the
student will ideutify all framing members In accordance
with the texts.and will review the methods used in the
erecOon of rhe ikructure. The dismantled framing

.members wi-11 be clear of all nails and will be Oa ly
stacked.

aek

so.

09g



D. Training Aids and Devii0s:

1. None.

F. Training Aids Equipment:

1. None

(2 of 5)

Homework:

1. None

/
SCBT 150.2 BU IC 1.2.8
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OUTLINE OF INSTRUCTION

I. Tntrodurtion to the Lesson.

A. Establish contact.

I. Name:

Topic: Gout-32 Summarization.

Establish readiness,

INSTRUCTOR ACTIVITY
SCBT 150.2 DU IC I( d

STUDENT ACTIVITY

I.A. Introduce self and topic.
41.

I.B. Motivate student by saying
that this task will help the

I. Purpose of this topic is to review student in recalling the pro-
what we have learned in this course cedures used to erect this
and to clean up our work area. structure.

Assignment: None.

C. Estab!ish effect.

I. Value.

a. Perform better on the job.

b. Be a better builder.

U. Overview.

I. Stress safety.

2. Ask questions.

(3 of 5)

N..

I.U. State learning objectives.

a. Upon completion of this
topic you will have reinforced
your ability to identify the
parts of fr4ming members by
naming all framing members and
you will have reviewed the
methods used in ,the erection of
the li ht frame structures.



II. Presentation.

A. ,Framing membeats.anj methods of layout
and installation.

1. Rid e hoard.

2. Common rafter.

Hip rafter-2's-

Valley rafter.

Hip jack.

6. Valley jack.

7 Cripple jack

8. Roof truss.

a. KLng post.

Pitched.

c. Weboemhers.

d. setts.

Stair str'inger.

a. Riser.

Tread

III. Application.

A. Student dismantle framed structure and
clean up work area.

(4 of 5)

INSTRUCTOR ACTIVITY
SOT 150.2 30 IC 1

STUDENT A

II.A. Point to _each framing II.A. Be alert and
member arid ask appropriate answer the questions.
questions pertaining to that
member. 4

Mt

III:A. $upervise work -
sticess safety.

IIT.A. Work
team membei.

N,
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cMfltiNL OF INSTRUCTION

Summary.

A. tdae board.

Godson rafter.

Hip raftet.

Valley rafter.

E. Hip jack.

F. Valley jack.

Cripple Jack.

Roof truss.

I. Stair stringer.

Tes

A. Student will perform criterion test
as stated.

(5 of 5)

INSTRUCTOR ACTIVITY ,

1710
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STUDENT ACT1VLTY
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CHAPTER 11

ROOF FRAMING

The use of concrete walls Li Na -built
structures has increased in recent years. and
the use of frame walls has decreased to a cer-
tain degree. The use of frame roofs has not
decreased tiearly .as,,-rnuch, however. %Many
Navy-built concrete-walled structures are still
being covered with wood-frame roofs.

ROOFS

The primary object of a roof in any climate
is to keep out the rain and the cold. The roof
must be sloped- so as .to shed water. Where
heavy snows cover the roofs for long periods of
time, roofs must be constructed more rigidly
to bear the extra weight. They must also be
strong enough to withstand high winds. The
most commonly used types of rif construction
include t!..e gable, the lean-to shed, the hip,
and the gatie and valley.

The GABLE roof kfig. 11-1) has two roof
slopes meeting at the center, or ridge, to form
a gable. This form of roof is the one most
commonly used by the Navy, since it is simple
in design, economical to construct, and may be
used on any type strucrure.

LEAN-TO or SHED ROOF .fig. 11-1), is a
near-flat roof and is used where large build-
ings are framed under one roof, where hasty or
temporary construction is needed. and where
sheds or additions to buildings are erected.

.The pitch of the roof is in one direction only.
The roof is. held up by the walls or posts on
foiu. sides; one wall or the posts.. on ,one side
are at a higher level than (those on the opposite
side.

The HIP roof (fig. 11-1) consists of four
sides or slopes running toward the center of
the building. Rakters at the corners extend
diagonally to meet at the center, or ricize. Into
these rafters. other rafters are framed.

GABLE and VALLEY roof is a combination
of two gable roofs intersecting each dther. The
valley is that part where the two roofs meet,
each roof slanting in a different direction. This
type of roof is slightly complicated andrequires
much time and labor to construat.

SHEC RCOF GABLE RXF

141P ROOF

4 .449
Figure 11-1 Most common ?,Tes

of pitched roofs.

..:ERMS USED IN
ROOF CONSTRUCTION

The PITCH ,or "slope" of a root is the anzle
which the roof surface makes with a horizontal
plane. The surface may vary from absoluteir
flat to a steep slope. The usual way to express
roof pitch is by means of numbers:for exampie.
8 and 12. 8 being the rise and 12' the rt..n. On
drawingS, roof pitch is shown in flgurt., 11-2.

The,SPAN (part 1, fig. 11-3) of any :oof is
the 'Shortest distance oetween the two oppo-
site rafter seats. seated in another way, it is
the measurement between the outside plates;
measured at right angles to the direction of the
ridge of the building.

The TOTAL RISE (part 1. fig. 11-3 is the
vertical distance from the plate to,the top of
the ridge.

The term "TOTAL P':N" (part 1, fig. 11.3)
always refers to the le distance over which

318
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i"' RUN
I 2" 47, 2

3' auk 0*

133.362
Figure 1 2. Roof pitch.

any rafter passes. For the ordinary rafter,
- this would:be one...half the span distance.

The unit of measurement or unit of rim,
1 foot or 12 inches is the same for the roof as
for any other part of the building. By the use
of ti4s c:Jmmon unit of measurement, the fram-
ing square is employed Inlaying out large roofs
(parts 1 and 2, fig. 11-3).

The r:se in inches is the number of inches
that a ro,-: rises for every foot of run.

The cut of a roof is the rise in" inches and
the unit lf run (12 inches) (part 2, fig. 11-3).

The "Ime length" as applied to roof framing
is the hypotenuse of a triangle whose base ts
the total run and whose altitude is the total rise
(part 1, fig. 11-3).

PLUNIB and LEVEL LLVES refer to the di-
rection of a line on a rafter and not to any par
ticular rafter cut. Any line that is vertical
when the rafter is in its proper position is
called a plumbline. Any line that is level when
the rafter is in Its proper position is called a
level line (part 3. fig. 11-3).

RAFTERS

The pieces which make up the main body of
the framework of all roofs are called rafters.
They do for the roof what the joists do for the
floor and what the studs do for the wall. Rafters
are inclined members spaced from 18 to 48
inches apart which vary in size. depending on
their length and the distance at which they are
spaced. The tops of the inclined rafters are
fastened in one of the various common ways

134 f fvfmf%
,A,41.1031,17

TOTAL

./4

T OP SPAN Mrs ;

E PER

L'F h
^), S ti 4.4

- SE PER

PISE PER I%

RISE PER ,,tsa

6- 4113,E PER 444

4 SE PER IA :F Ruh

Figure 11-3. Roof terms.

determined by the type of roof. The bottoms of
the rafters rest on the plate member which
provides a connecting link between wall and
roof and is really a functional part of both.
The structural relationihip between rafters and
wall is the same In all types of roofs. The raft-
ers are not framed into the plate but are stmply
nailed to it, some being cut to fit the plate while
others, in hasty construction, are merely laid
on top of the plate and nailed in place. Rafters
may extend a short distance beyond the wall to
form the eaves and protect the sides of the

133.314

TERMS USED IN
CONNECTION WITH RAFTERS

Since rafters, with ridgeboards and plates,
are the principal members of roof framing, it

319
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is important to understand the following terms
that apply to them.

The COMMON rafters (part 1, fig. 11-4),
extend from plate to ridgeboard at right angles
to both.

HIP rafters,(part 2, fig. 11-4), extend cliago-
naLy from the outside corners formed by per -
-;:endicular 1.aten to the ridlekoard,

VALLEY rafters (part 3, fig. 11-4), @Mind
from the 'plates to the ridgebOard along the
lines where two roofs, intersoct.

JACK rafters neVer extend the full distance
from plate to ridgeboard. Jack raftare are
subdivided into the hip jacks (part 4, fig. 11.4),'
the lower ends of which rest on the plate and ,

...the upper ends against the Mp rafter; valley
"111

SIDE CUT

HIP ACK
RAFTER COMMON RAFTER

MEE CUT

1 COMPRoft r*fter
Hip rafter*
Valtoy nittere

4 Hip. jacks
5 Voile! jocks

Cnppie JAC'S.

Figure 11-4. Rafter terms.
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jacks (part 5, fig. 11-4), the lower 'ends of which
rest ligainst the valley rafters smeg the upper
ends wait the ridgeboard; and cripple jacks

jpart 6, fig. 11-4), which are nailed between hip
and valley rafters.

TOP or PLUMB CUT is the cut made at the
end -of the rafter to be placed against the ridge-
board or, if the ridgeboard is omitted. against
the maim: rafters.

SEAT, BOTTOM,' or KEEL CUT is the cut
made at the end of the rafter which is to rest
on the plate.

SIDE or CHEEK CUT is a bevel cut on the
side of a rafter to fit it against another frame
member.

,RAFTER LENGTH is the shortest distance
between the outer edge of the plate and the

'V center of tne ridge line.
EAVE or TAIL is the portion of the rafter

extencktng beyond the outer edge of the plate.
MEASURE LINE is an imaginary reference

line laid out down the middle of the face of a
rafter. If a portion of a roof is represented by
a -right triangle (fig. 11-5). the 'measure line
will correspond to the hypotenuse, the rise to
the leg, and the run to the base.

COMMON RAFTER LAYOUT

Rafters must be laid out and cut with slope,
length, and overhang exactly right so that they
will fit when placed in the popition they are to
occupy in the finished roof.

The Builder first determines the length of
the rafter and the length of the piece of lumber
from which the rafter may be cut. If he is
working from a set of plans which includes a
roof plan, the rafter lengths and the width of
the building may be obtained from this plan. If
no plans are available, the width of the building
may be measured with a tape. To determine!
the rafter length, first find one-higi of the dis-
tance between the outside plates. This distance
is the borizontal distance which the rafter will
cover. The amount of rise per foot has yet to
be considered. U the building to be roofed is
20 feet wide, half the span will be 10 feet. For
example. the rise per foot is to be 8 inches.
To determine the approximate overall length of

rafter, measure on the steel carpenter square
the distance between 8 on the tongue and 12 On
the blade. because 8 is. the rise and 12 is the
unit of run. This distance is 14 5/12 inches.
*and represents the line length of a rafter with a
total run of 1 foot and a rise of 8 inches. Since

321

133.364
Figure 11-5. Measure line.

the run of the rafter is 10 feet, multiply 10
by the line length for 1 foot. The answer Is
144 2/12 inches, or 12 feet and 1/# inCh. The
amount of overhang, normally 1 foot, ,must be
added if an overhang is to be used. This makes
a total of 13 feet for the length.of the rafter;.blut
since 13 feet it an odd length for timber, a
14:-foot timber is used.

Alter the length has been determined, the
timber is laid on sawhorses, sometimes called
"saw benches," with the crówn or bow (if any)
as the top side of the rafter. If -possible, select
a straight piece Vit the pattern rafter. If a
straight piece is not available, have the crown
toward the person laying off the rafter, Hold
the square with the tongue in the right hand, the
blade in the left, the heel away from the body,
and place the square as near the upper' end of
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the rafter as possible. In this case, the figure 8
on the tongbe and 12 on the blade are placed
along the edge of timber which is to be the top
edge Of the rafter as shown in view 1, figure
11-6. Mark along the tongue edge of the square,
which will be the plumb cut at the ridge. Since
the length of the rafter is known to ke 12 feet
and 1,6 inch, measure the distance from the
top of the plumb cut and mark it on the timber.
Hold the square in the same manner with the 8
mark on the tongue directly over the 12-foot
and 1 8 Inch mark. Mark along the tongue of
the square to give the irlumb.cdt for the seat
:view. 2, fig. 11-6). Next measure off, perpen-
diculat to this mark, the/lingth of overhang
.ilongthe timber and make plumb cut mark in
the same manner. keeping the equate on the
same edge of the timber k view 3, fig. 11-8).
This will be the tail cut of the rafter; often the
:ail cut is made square across the timber.

\

133.365
Figure 11-6. Rafter layoutscale or

measurement method.

-The level cut or width of the seat is the
width f the plate, measured perpendicular to
:he plulib cut, as shown in view 4, figure 11-6.

sing the try square, square lines down on the
iides from all level and plumb cut lines. Now
he raler is ready to be cut.
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If a buildinris 20 feet 8 inches wide, tile run
of the rafter would be 10 feet 4 inches. or half
the span. Instead of using the above method,
the rafterlengtb may be determined by "stepping
it off" by successive steps with the square as
shown in figure 11-7, Stake the name-number
of steps as there are feet in the run, which
leaves 4 inches over a foot. This 4 inches is
taken care of in the same manner as the full
foot run; that is, with the square at the last
step position, make a mark on the rafters at
Pie 4-inch mark on the blade, then move the
square along the rafter until ths tongue rests at
the 4-inch mark. With the square held for the
same cut as before. nuke a mark along the
tongue. This is the line length of the rafter.
The seat-cut and hangover are made as de-
scribed above. When laying off rafters by any
method, be sure to recheck the work carefully.
When two rafters have been cut, it is best to
put them in place to"see if they fit. Minor ad-
juStments may be made at this time without
seriouà damage or waste of material.

133.366
Figure 11-7. Rafter layout tep-off method.

TABLE METHOD, USING RAFTEFt
TABLE ON FRAMING SQUARE

The rafter table which is located on the
blade gives both the line length of any pitch or
rafter per foot of run and the line length of any
hip or valley rafter per foot of run. The dif-
ference in length of the jack rafter spaced 16
or 24 inches (on center) is also shown in the

4
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. table. . Where the jack rafter. hip, or valley
rafter requeres side C110, the cut. is given- in

The table (fig. 11-81 aimears on the face of
the blade. It is used to determine the length of
the common, val1ey4 hip. and 'jack rafters, and
the angles at which they must-be cut to fit at
the ridge and plate. To use the table, , the
Builber first must* become familiar With it and
know what each figure represents. The row, of

.figures in the first line represerita the length of
common 'rafters per foot of run, as the title in-
dicates at the lefthand end of the blade. Zach
set of fizures under each inch division mark
represents the length of rafter per foot of min
with a riSe aorresponding to the number of
inches over the number.. For example. under
the 16-inch mark appears the number. 20.00
inches. This number equals the length )f a
rafter with a run of 12 inches and a rise 16

inches, or. under the 13-inct mark appears' the
number 17.69 Oches which is tne rafter length
-for a 12-inctf min and a 13-inch rise. The other
five anes of figures in the table will not be dis-
cussed as they are seldom used.

2 2

out the rafters after the length has been dete
mined was described above.

When the root has an overhang the rafter is
usually cut square to save time. When the roof
has no overhang, the rafter cut is plumb, but no
notch is cUt in the rafter for a seat. The level
cut is made long. enopgh to extend across the
plate and the Wall sheathing.' This type of rafter
saves material, although little protection. is
given to the side wall,

BIRD'S MOL-TH

A r.ther -vith a pro!ection has a notch in it
c:illed a BIRD'S MOUTH. as shown in figure

The plunth cut...-if the bird's mouth, %which
1-Aars ajainst the sic.e ,of the rafter plate is
called the HEEL o Ievel cut, which bears
on the top of the- plate, is.called the SEAT
cut;

The size of the bird's mouth is, usually stated
in terms of the depth of.the heel cut rather than
in terms of the' wi,dth of the seat cut. Yod lay
out the bird's mouth in about the same way you
lay out the seat on a-rafter without a projeCtion.

133.367
Figure 11-8, Rafter table method.

T 0 use the table for laying out ratters, the
width of the building must first be known. Sup-
pose the bkAilding is 20 feet 8 inches wide and
the rise of the rafters is to be 8 inches per foot
of run. The total run of the rafter will be 10 feet
4 inches Look in the first line of figures, un-
der the d-tnch mark appears the number 14.42.
which f-S the length in inches of a rafter with a
run of 1 foot and a rise of 8 inches. To find the
line length of a rafter with a total run of 10 feet
4 incties. multiply 14.42 inches by 10 1:3 and
divide by 12 so as to get the answer in feet.
The 14.42 inches by 10 1/3 equals 149.007 inches.
which is divided by 12 to equal 12 5/12 feet.
Therefore 12 feet 5 inches is the line length of
the rafter. The remaining procedure for laying

Measure off the depth of the heel on. the heel
plumb line, set the square as shown in figure
11-10, and draw the seat line along the blade.
For the roof surface, ALL RAFTERS should
be exact, therefore, the amount above the seat
cut, rather than the bottom edge of the rafters;
is the most important measurement. Suppose
that on a hip roof, or an 'intersecting roof, the
hips or valley rafters are 2 x 6 and the common
rafters 2 x 4. The amount above the seat cut
should be such as to adequately support the
overhang of the roof, plus personnel working on
the roof. The width of the seat cut is important
as a bearing surface. The maximum width of
the common rafter should not exceed the width
of the plate.

323
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133.119F; ire 1l-9.--Bird's mouth on a
:alter with projection.

:UP RA FT ER LAYOUT

Most nip roofs are EQUAL-PITCH hiproofs, in ich the angle of slope on the roof
nd or ends is the same as the angle of slope
ri the sides. Unequal-pitgh hip roofs do exist.

out they are quite rare, and they require special
Iayout methods. The UNIT LENGT41 RAFTER
TABLE on the framing square applies only to
oqual -pitch hip roofs.

In the tollowing discussion of hip roof fram-
ing it will be assumed that in every case the
roof is an equal-pitch hip roof.

The length of a hip rafter, like the length of
a common rafter, is calculated on the basis of
bridge measure times the unit of run. Any of
the methods previously described for a com-
mon rafter may be used. Some of the basic
data for a hip rafter, however, are different.

Take a look at figure 11-11, which shows
part of a ROOF FRAMING DIAGRAM for an
EQUAL-PITCH hip roof. A roof framing dia-
gram may be included among the working draw-
ings: if it is not, you should lay one out foryourseL Lay the building lines out to scale

133.120
Figure 11-10. Laying out a bird's mouth.

first; you can find the span and the length of the
building on the working drawings. Then draw a
horizontal line along the center of the span.

in.an equal-pitch nip roof framing diagram
the lines which indicate the hip rafters. (FA,
GA, IB, aid KB in fig. 11-111 forms 45° angles
with the building lines.. Draw these lines in at
45°, as shown. The points Where they meet the
center line are the THEORETICAL eriLis of the
ridge piece. The ridge-end common rafters
CA, DA, EA, HB, JF3. and LB loin the ridge
at the same points.

A line which indicates a rafter in the roof
framing diagram is equal in length tto scale, of

_course) to the TOTAL RUN of the rafter it
represents. You can see.from the dagram that
the total run of a hip rafter represented by
lines EA. GA, IB, and KB) Ls the hypotenuse
of 3 right triangle with shorter sides each
equal to the total rim of common rafter. You
know the total rim of a, common rafter: it is
one-half the span, or orie-half the width of the
building. Knowing this, you can find the total
run cf a hip rafter by applying the Pythagorean
theorem.

Let us suppose, for example, that the span
of.the building is 30 ft. Then one-half the span,
which is the same as the total run of a common
rafter. is 15 ft. By the Pythagorean theorem,
the total run of a hip rafter ts the square root
of A152 152), or 21.21 ft.

What is the total 'rise/ Since a hip rTiter
joins the ridge at the same height as a common
rafter, the total rise for a hi .rafter is the
same as the total rise for a common rafter.

2491 I



Chapter ii F FRAM

4
LINGTOI OR 114,M.0144

F;re 11-11. Equal

Y13 :low to figure the total rise of a corn-
moh miter. Let us support that this root has a
unit rim of 12 and a unit rise of 8. Since the
total run -,); a common rafter in the roof is 15 ft,
the total rise of a common rafter is the value
of x in the proportional equation 12:8::15:x,
or 10 ft.

Khowireg the total run of the hip rafter
c21.21 ft and the total rise 1f) ft), you can fig-
ure the :me length oy applying the Pythagorean
theorem. The line length is the square root of
21.212 -102% or 23.44 ft, or about 23 ft 5 1 '4,D.

To find the length of a hip rafter on the basis
oi bridge measure-, you must first determine
the bridge measure. As with a common rafter.
the bridge measure of a hip rafter is the length
of the hypotenuse of a triangle with shorter
sides equ.al to the-unit run and unit rise of the
ratter, The unit rise of a nip rafter is always

325

123.121
:n,

1:;,?. same as :ha: common rafter, b.z THE
UNIT RUN OF A H P RAFTER IS DIFFERENT,

The unit run Of a hip rafter in an equal-pitch
hip roof Is the nypotenuse of a ric,-nt triangle
A-1th shorter sides each equal to the unit run of
a common rafter. Since the_unit run of i com-
mon rafter is 12. the unit run; of a hip rt.fter is
the square root of .122 1221( or 16.97.

Lf the unit run of the hip rafter is. 16.)7 and
the unit rise 'in this particular case! is 8. the
unit length of the hipl rafter must be the square
root of .16.972 - S.). or 18,76. This means
that for every 1,3,07 unitS of run the raf!er has
18.76 units of lehgth. SInce me total ruh of the
rafter is 21.21 ft. the length of the rafter must
be the value of x in the proportional equation
187:16.76::21.21:x, or 21 44 ft.

Like the orit length of a common rafter, the
bridge measure A a hip rafter mav be ootained
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from the unit length rafter table on the framing.
square. If you turn back to figure 11-8, you
will see that the seond line in the table ,is
headed ."Length hip or valley rafters per foot
run." This means "per foot run of A COMMON
RAFTER IN THE SAME ROOF," Actually. the
unit ler.4th 4iven in the :ables is the unit Iength
far ever: 16.97 units )f ru;; TF.E HIP
RA:77:R ITSELF. If you rl:n aor,Iss to the
um: ins,-th given under you will find the same
fik:ure. 13,7 ;ha: vou calculated above

-asy -.vay :o !al:ulate the length
equal-pitch hip r-oi rafter is to multiply tne
bridge measure by the number of feet in thetotal run .)f a ,7ommon rafter. which is the
same as .he number of feet in ne-alf of the
span of the One-half of the span of the
building in this case is 15 ft: the length of :he
hip rafter is therefore 18.76 x 15. or 281.40 in.,
which is-231.40 12. or 23.43 ft, Note that when
rou use this method you get a result in inches,
which r..bu must convert 'to feet. The slight dif -
ference Df /01 ft between this result and ho
;ne obtalned amounts to less ;;Ia.-:
1 9 in.. and may be 14nored.

'i)u step off the length of an equal-pitch hip
roof rafter just as you do'the length of a ootn-
mon rnfter. except :or the fact tat you set !he
squar0 to a unit ()'. run Jf 16.97 in. instead of to
a unit :f run )f 12 in. Smce 16.97 inches :5 the
same as 16 in. and 15.32 sixteenths ot an nch.
iettint7 !he square to a unit of run of 17 tn. is
close nough for most practical purposes. sear

mind that for any plu.nb cut line on an equal-
nitch hip r'jof rafter you set the square to tte
onit rise of a common rafter and t a unit run
)f 17,

You step offl-he same number of times as'
here ire feet in the total run. of a common
rafter in the same roof: only the size of eact
step tfferent. For every 12-in. step in a
7omamn rafter a hip rafter has a 17-in. step.
In the -roof on which we are working, the total
run.ol a common rafter is exactly 13 ft: this
means :hat you would step off the hip-rafter cut

17 111 . nd 3 iri exactly 15 times.
Supt:ose, however, that there was an ODD

.:N1T in the 7ommon rafter total run, Assume,
:or example. that the total run of a commoti
rafter .s 15 ft 10 1'2 in. How would you make
he odd fraction of a step on the hip rafter?

You remember that the unit run of a h p
:a!ter the hypotenuse of a rwht triangle with
)ther sides each equal to the onit run of a com-
mon r.):ter. This being the rase. the run of the
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odd unit on the hip rafter must be the hypote-
nuse of a right triangle with other sides each
equal to the odd unit of run of the common
rafter. which in this case is 10 1/2 in. You can
figure this by the Pythagorean theorem (square
root of (10.52 + 10.52)), or you can set the
square on a true edge to 10 1/2 in. on the tongue
and 10 1 2 in. on the blade and measure the dis-
tance ')etween the marks. It comes to 14.84 in.,
which rounded off to the nearest 1'16 in. equals
14 13/16 in.

Tc :ay off' the odd unit, set the tongue of the
framuig square to the plump line for the last
full step made and measure off .14 13/16 in.
along the blade. Place the tongue of the square
at the mark, set the square to the hip rafter
plumb cut of 8 in. on the tongue and 17 in. on
the blade, and draw the line length cut line.

Hip Rafter Shortening Al:'wance

As is the case with a common rafter, the
line length of a- hip rafter does not take into
accouot the thickness of the ridge piece. 'The
size of the ridge-end shortening allowance for
a hip rafter depends upon the manner in which
the ridge end of the hip rafter is joined to the
other str.ictural members. As shown in figure
11-12, the ridge end of the hip rafter may be
framed against the ridge piece view A, fig.
11-12) or against the ridge-end common raft-
ers view B, fig. 11-12). U the hip rafter is
framed against the ridge piece, the shortening
allowance is one-half of the 45° thic s of
the ridge piece. The 45° thickness of stoc 's
the length of a line laid at 45° across the thick-
nesadimension of the stock. U the hip rafter
is framed against the common rafters, the
shortening allowance is one-half of the 45°
thickness of a common rafter. To lay off the
shortening allowance, set the tongue of the
framing square to the line length ridge cut line.
measure off the shortening allowance along the
blade. set the square at the mark to the cut of
the rafter (8 in. and 17 in.), and draw the actual
ridge plumb cut line.

Hip Rafter Pro,ect on

A hip rafter projection, like a common
rafter, is figured as a separate problem. The
run of a hip rafter projection, however, is not
the same as the run of a common rafter pro-
jeCtion in the same roof. Figure 11-13 shows
you why. The run of the hip rafter pr-7jection,
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as you see. the ipotenuse ot a rign tri-
angle v.Ith horter sides each equal to the run

riften pro3ecuon. If the run ot the
,.)airnon rafter overhang Is 18 in., the run J

t...)e hip ra_fter is the square root of 182
cr 25 47, in, Since the rafter rises 8.units for

ts of run, !ne total rise ofthe pro-
:s tne vaue of x in the proportional

equat;6: 11.3 in, lf tise total
run is 5 45 in. and the total rise 11Ln., the

rtth ,f the pi olection is the square root
2:1,4 - 11,32. r about 28 in.

H!p Ra i-er Side Cuts

ncP a common rafter runs at 90° to the
ridge, tne ridge end of a common rafter is out
square, or at 90 to the lengthwise line of the

er shortening ce,
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rafter. A h p raiter, )oins th ridge.
or the ridge sends of the common rafteri. at an
angle. and the ridge end.of a hip rafttr must
therefore be cut to a corresponding angle.
called a SIDE CUT. The angle of the cut
is more acute for a h gn unit rise than t is for
a low ,me.

The angle, of the side cut is laid out .1_5 shown
.n figure '11-14. Place the tongue of th fram-
ing square along the ridge cut line, 15 shown,
and measure u:f .)ne-half the thickness of the
hip rafter along the blade. -Shift the tengue
the mark, set the square to the cut of the rafter
17 in, and 8 th.;, and draw the plumb lthe
marked A in the figure. Then turn the rafter
edge-up, draw an edge center line. and draw in
the angle of the side cut as indicated in the
lower view of figure 11-14. For a hip rafter
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F., Run of hip rafter projection.
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11-14, ---L.aving out hip rafter side cut.

'A 'Itch to h framed against the ridge tilerew",..,
IA 111 be -)nly a single side cut, as indicated by
te dott-d line: for one which is to be framed
arainst the ridge ends of the common rafters
t!.ere w:il be a double side cut, as'shown. The
t. ii of the rafter must have a double side cut at
t;le same angle. but in the reverse direction.
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The angle of the side cut on a hip rafter may
also be-laid out. by referring to the unit lengt:,
rafter tible on 'the framing square. If you turn
back to figure 11-8, you will isee that the bottom
line in the table is headed "Side cut hip or val-
ley use." If you follow this line over to the
:olunain headed by the figure 8 for a unit rise

f 3), you will,find the figure 10 7 '8. If you
place the framing seltare face-up on the rafter

with the tongue on the ridge-end cut line,-
and set the square to a cut of 10 7 '8 in. on the
ob.de and 12 In. )n the tongue, you gan draw the
cot'rect -side-k!ut adigle along the tongue.

If the bird's mouth on a hip rafter had the
same depth as the pird's mouth on a common
rafter, the edges cif tile hip rafter would extend
above the upper ends of the jack_ rafters as
shown in figure 11-15 This can be corrected
by, either BACICENCI or DROPPING the hip
rafter. Backing means to bevel the upper edge
of the hip rafter. As shown in figure 11-15, the
amount of backing is taken at the right angle to
the roof surface, or the top edge of the hip
rafter. Dropping h;eans to deepen the bird's
mouth so as to brifig the top edge of the hip
rafter downlo the upper ends of the jacks. The
amount of drop is taken on the heel plumb lthe.

133.125
Fi4ure 11-15.Backing or dropping

a hip rafter.

The amount of backing or drop reqi ired is
calculated as shown in figure 11-16. Set the
framing square to the cut of the rafter 8 in.
and 17 in.'; on the upper edge, and meatwre off
one-hall the thickness of the rafter from the
edge along the blade. A line drawn through this
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=arkt. parallel to the edge, will indicate the
bevel angle, as shown, if the rafter is to be
backed. The perpendicular distance between
the line and the edge of the rafter will be the
amount of dropmeaning the amount that the
depth of the hip rafter, bird's mouth should ex-
ceed the depth of the common rafter bird's
mouth.

-^

VALLEY RAFTER LAYOUT

A valley rafter follows the line of intersec-
tion between a main roof surface arida gable-
rioof addition or a gable-roof dormer surface.
Most _roofs which contain valley rafters are
EQUAL-PITCH roofs, in which the pitch of the
addition or dormer roof Is the same as the
pitch of the main roof. There are UNEQUAL-
PITCH valley-rafter roofs, but they are quite
rare, and they require special frambig methods.
In the discussion of valley rafter layout it will
be Assumed that the roof is in every case an
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equal pitch root. in whi.:h the unit of run 4nd
unit of rise of an addition or dormer common
rafter is the same as the unit of run and unit of
rise of a main roof common rafter. In an
equal-pitch roof the valley rafters always run
at 45° to the building lines and the ridge pieces.

Figure 11-17 shows an EQUAL-SPAN fram-
ing situation, in which the span of the addition
is the same,as the Span of the main roof. Since
the pitch of te addition roof is the same as the
pitch of the main roof, equal spans ,I.3ring the
ridge pieces to equal heigbts.

If you look at the roof framing diagram in
the figure, you wlll see that the total run of a
valley rafter (indicated by AB and AD in the
diagram) is the hypotenuse of a right triangle
with shorter sides equal to the total rin of a
common rafter in the main roof. The unit run
of a valley rafter is therefore 16.97. the same
as the unit run for a hip rafter. It follows that
figuring the length of an equal-span valley
rafter is the same as figuring the length of an
equal-pitch hip roof hip rafter.
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qual span main roof and

intersection roof.

A yr, .ey rafter, however, does not I:quire
i.,acic.izg or dropping. The projection, if any, is
figured just as it is for a hip rafter. Side cuts
are laid out as they are for a hip rafter; the
valley-rafter tail has a double side cut, like the
hip-miter tail, but in the reverse direction,
since the tail cut on a valley rafter mu't form
an inside,rather than an outside corner.
1.catect `tsei figure 11-18 the ridge-end shorte ing

allowance in this framing situation amount to
one-half of the 45 thickness of the ridge.

Figure 11-19 shows a framing situation in
which :le span of the addition is shorter than
the span of the main roof. Since the pitch of
the addition roof is the same as the pitch of the
main r lof. the shorter span .of the addition
trings the addition ridge down to a lower level
than that of the main roof ridge.

There are two ways 9f framing an intersec -
tion of this type. By the method shown in fig-
ure 11-19. a tull-length valley rafter (AD in the
figure) is framed between the rafter plate and
the ridge piece, and a shorter valley rafter

T FT 5.?4CRTEMP40
F Ar'tCFNIESS

, mAIN ROOF Icc
ALLCYNA .

X.
vAL...Ey \

133.128
Figure 11-18, Ridge-endechortenmg

allowance for equal span intersec-
tion valley rafter.

:Ca in the figure) is then framed to cte longer
one. If you study the framing diagram you will
see that the total run of the longer valley rafter
is the hypotenuse of a right triangle with shorter.
sides each eqiial to the lotal run of a .lommon---
rafter 19 THE MAIN ROOF. The total run of
the shorter valley jifter, on the other hand,, is
the hypotenuse o a right triangle with shorter
sides each equall to the total run of a common
rafter D; THE ADDITION. 7he total run of a
common rafter in the main roof is equal to.;
one-half the span of the main roof; the total run
of a common rafter in the addition is equal to
one-half the span OF THE ADDITDON.

Knowing the total run of a valley rafter or
of any rafter, for that matter), you can always
find the line length by applying chic bridge
measure times the total run. Suppose. .r ex-
ample. that the span of the addition in figure
11-19 is 30 ft, and that the unit rise of a com-
mon rafter in the addition is 9. The total run
of the shorttr valley rafter is the square root
of (152 15-:), or 21.21 ft. If you refer back
to the unit length rafter table in figure.11-8,
you will see that the bridge measure for a
valley rafter in a roof with a common-rafter
unit rise of 9 is 19.21. Sinc,p the unit run of a
valley rafter is 16.97 and thc total run of this
rafter is 21.21 ft, the line length must be

330
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133,12:3
F.,..7_:re 11-19. Equal-pitch bur :inequal

span framing situation.

t..le 'value of the proportional eluatiun
Iti.37:1-.21:;21.21:x. or 24.01 ft.

An easier way to find the length vaney
rafter :s to simply multiply the briage meas-

7e by ',be number 'of feet in one-half the span
F THE ROOF TO 'NHICH THE VALLEY.

RAFTER BELONGS. The length of the longer
alley rafter in figure 11-19, for example.
would De 19.21 times one-hall the span OF
THE MAIN ROOF. The length of the shorter
valley :after iS 1921. trmes one-half the span
OF THE ADDITION. Since one-half the span
of the addition is 15- ft, the length of the 5 horter
.falley rafter is 15 x 19.21, or 288,15 in., which
is 288.15 12. or 24.01 ft. Note again that when
you use this method you get a result in inches.
',which you must change to feet.

Figure 11-20 shows the long and short val-
ley rafter shortening allowances. Note that the
long valley rafter has a single side cut for
framing to the main roof ridge piece, while the
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Liho:t
:o :he

Figu..2 :1-21 sho..v.5 .17.ot1er method Li fralin-
In4 addit:on. In

this mectod the inboard nd of the 2dchtion
i-dge is to a ptce which hangs irom the
main rnof ridge. .As n An the fram rig dia-
zram, ..his method J-2J4s for two
raiters.each of wn:ch extends frum the rafter
plate to the addition ridge. Tile framing tha-
gram shows that the total run of each 11 these
vd.11ey rafters 1.s the hypotenuse of a r:ght tri-
angle -with shorter sides, each equal to 'he total
run of a common miter IN THE ADDrION.

As indicated in figure 11-22, the sh)rtening
allowance of each of the short valley rIters is
one-hali of the 45° thicicness of the addition
ridge. Each railer is framed to the addition
ridge with a si:141e side cut.

Figre 11-23 shows a ,metnod -.)f filming a
gable dormer.-vithout side walls. The dormer
ridge is framed to a header set between a culuple
of doubled main-root common rafters. The
valley rafters 1r,,? framed between this header,
and a 1,)wer header. As indOated in the fram-
ing diag-rarn. the total ,.un of a valley ..after is

Lon,6z and :,-nort va
,Inortening allwances.

souare for

130
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133.131
1..Arother method of framing

;11-.al span intersection.

hyc-,renuse ot a rilzht tri g1e with shorter
.14es each equal to the total run of a common
after THE DORMER.

Figure 11-24 shows the arrangement and
: ames of fram g members in this type of
ormer rarnin,

11-24 also shows that the upper
'he headers must be beveled to the cut

the main root, Figure 11-25 shows that in
!his hi. !!..od of framing the shortening allow-

the upper end of a valley rafter is
ne-na.: of the 45 thickness of the inside mem-

: e7 upper doubled header. There is also
.thort-hing allowance for the lower end, con-

one-half of the 45' thickness of the
. ise : ipmber of the doub)ed common rafter.
_he :ic:re also shows that each valley rafter
las a nible side cut at the upper end and a
couble cut at the lower end.

Fikzu7e 11-26 shows a mettlod of framing a
gal)le d'irmer with side walls. As indicated in
rie framing diagram. the total run of a valley
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Figure 11 -22. Shortening allowance o: valley

rafters in suspended ridge method ot inter-
section roof framing.

rafter is again tç hypotenuse A a right tri-
angle with shorter ides each equal to the run
of a common rafter IN THE DORMER. You
igure the lengths 9 the dormer corner posts

and sifti studs ju4t as you do the leagths of
gable-end studs, ar you lay off the lower-end
cut-off angle by se the square to the cut
of the main roof.

Figure 11-27 shows the '.ralley rafter short-
ening allowances for this method of fr iming a
dormer with side walls.

,JACK RAFTER LAYOUT

A jack rafter is a part of a common rafter.
shortened for framing to a hip rafter. i valley
rafter, or both. This means that in ar equal-
pitch framing situation the unit rise 0- a jack
rafter is always the same, as the unit r se of a
common rafter.

A HIP JACK rafter is one which extends
from a hip rafter to a rafter plate. A VALLEY

51
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133,133
Figure 11-23. --Met.hod of framtng dormer

w:thout siciewalls.

JACK rafter is one which ext :Ids from a valley
ratter to a ridge. A CRIPPLE JACK rafter s

ore which does not contact either a rafter plat,
or a ridge. A VALLEY CRIPPLE JACK is
one which extend5 between two valley rafters
in the long-and-snort-valley-rafter method
addition framing. A HIP-VALLEY CRIPPLE
JACK is ore which extends from a hip rafter
to a valley rafter. All types of jack.s except
cripple ;aoks are shown in figure 11-26. A

valley cripple jack and a couple of hip-valley
cripple jacks are shown in figure 11-29.

Lengths Hip Jack Ralters

Figure 11-30 shows a roof framing diagram
for a series of hip jack rafters. The jacks are
always on the same spacing O.C. as the com-
mon rafters. Suppose that the spacing in this
instance is 16 in O.C. You can see that the
total run of the shortest jack is the hypotenuse
of a right triangle with shorter sides each
16 in. long. The total run of the shortest tack
is therefore the square root of (162 4 162), or
22.62 in.
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Suppose that a common rafter in this roof
has a unit rise of 6. The jacks, as you know,
have the same Unit rise as a common rafter.
The unit length of a jack in this roof, then, is
the square root of 0.22 82), or 14.42. This
Means that a ,jack is 14.42 units long or every
12 unites of run. The' length of the shortest hip

jack in this roof is therefore the 'value of x in
the proportional equttion 12:14.42::16:x. or
19,23 in.

This is always the Ingth of the shortest hip
jack whehthe jacks are spaced 16 in O.C. and
the common rafter in the robf has a unit rise
oi 8. it :s al.5o tht, ,i:OMMON IMFFERENCE
OF JACKS. meaning that the next hip jack will
be 2(19.22 1.304. t.tle next 3119.23 in.) long,

d so on.
The common tiff.ererce ir nkp jactis sad

16 in. O.C., and a:so for hap jacks Spaced 24 in.
0.C., is given in the unit length rafter table on
the framing square for unit rises ranging from
2 to 18 inclusive, Turn back to figure 11-8.

which shows a segment of the unit length -after
table. Note the third line in. the table. which
reads "Diff. in length of jacks 16 inches cen-
ters.- If you follow this line over to the :igure
under 3 .fior a unit rise of 8), yog will find the
same unit length:1:?.23 in.) that you worked out
above.

The best way to ig-ure the length of a Failey
lack or a cripple -;ack---Is to apply the i)ridge
measure to the total run. T bridge measure
of any jack is the same as the bridge measure
of a common rafter havitong the same unit of
rise as the ja.ck. Suppose, for example, that
the jack has a ubit rise of S. In figure 11-8.
look along the hne on the unit length rafter
tables headed "Length common rafters per foot
run" for the figure in the Column 'under 8, and
you will find a unit length of 14,42. You should
know by this time how to apply this to the total
run of a jack to get the line length.

The best way to figure the total runs of
valley ;acks and cripple jacks is to lay cut a
framing diagram and study it to determine what
these runs must be. Figure 11-31 shows part
of a framing diagram for a main hip roof witti
a long-and-short-valley-rafter gable addition.
By studying 'the diagram you can figure the
total runs of the valley jacks and cripple jacks
as follows:

The run of valley jack No. 1 is obviously the
same as the run of hip jack No. 8, which is the
run of the shortest hip jack. The length of

6;4
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ll -24. Arrangement and names of framing members for
dormer without sidewall.

No. is therefore equal to the com-
mon .::::erence A ;acks.

run of valley jack No. 2 is the ame ase n ot ;-;:p !ack No. 7, and the length is
here! )re twice the common difference of jact;.s.

Tho run of valley lack No. 3 is the same as
tne r.._!n, A hip jack No. 6, and the length is
there! ,re three times the common difference of

The run of hip-valley cripple No. 4, and also
hip -valley cripple No. 5, is the same as the

run ot valley )ack No. 3,
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The ruii of valley jack N. 9, and also bf
valley jack No. 10, is equal to the spacing of
2,acks O.C. Therefore, the length of one of
these jacks is equal to the common difference
of jacks.

The run of valley jack.s Nos. 11 anzt 12 is
twice the .run of valley jacks Nos. 9 and 10, and
the length\sLone of these lacks is therefore
twice-the cominon difference of jacks.

The'run of valley cripple No. I3 is twice the
spacing of jacks 0.C., and the length Is there-
fore tw.ce tne commn difference of jacks.n

s).)
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-Valley raftei- s;:ir!eng al :1F,CL'::

dormer w4itlot:t

7:e ru: o valley cripple No. 14 is twice tbe
run of cripple No. 13, and the length is
therefore times the common diff rence of

jacks.

Ja:k Rafer Shortening Allowances

A hip.,ack rafter -as shortenuig allowance
at the upper end cL,nststtng of one-half oi the
45 thIcxness- of the hip rafter, A valley jack
ratter has a shortening allowatice at the upper
end. consisting of one-half of the thickness it
the ridge. and another at the lower end, con-
sisting Lf one-half of the 45 thickness of the
valley ra:ter. A hip-valley cripple has a short-
ening allowance at the upper end, consisting of
one-half Jt the 45 thickness of the hip rafter,
and another at the Lower end, consisting of one:
half of the 45' thickness of the valley rafter_
A valley cripple has a shortening allowance' at
the upper end, consisting of one,-half of the 4:i°
thickness of the long valley rafter, and another
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!_ne : awer ;ro-haif ;

shori

Rafter 6!de C'ats

The side cut ,_)ri a lart: rafter can be laid .jut
Oy the method illustrated ;n fr.rure 11-14 for
laying out the side ,:ut on .a raf4er. :other
method-is to use the fifth line it the unit ;ength
'alter table, which is headed "Side cut o; tacks
ase".filz. If you f,ollow that line f.ver to
the fi.:-.1re ,.inur 3 for unit rise :)f . you
will see that the figure gr;en is 10. Tr) ay out
the side cut on a lack. set the square face-up
,n the edgtc the rafter to 12 in. on the iongue
and 10 in. NI the blade. and draw the sl.le-,rat
hne along :he tonkrue.

Jack Rafter Bi Moutn and Pi.ojectior

A jack rwter is a shortene r:ommon after.
'.7onsequently. the bird's mouth and pr,.:.-ection
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--Method of framin gable

iorn,er sidewalls.

rater are laid out kist as tlie.
n .nnton raiter.

the ridge for a gabie roof pre -

iehts o particular problem. since the line
ength of the rittt'e is equal to the length of the

The act'ial length would include any
For hip main roof: however, the

ridge lay ut re knres a _rtain amount of
tihn,

As -!revit)usly ment one& in an equal-pitch
ro f the line length of the ridge amounts

.o the !ength of the building minus twice the
)f a m.yn roof common raiter, ;The

t. lentrth, however, depends upon he

in which the hip rafters a ra ed to the

As indicated in figure 11-32, the l-ne length
ends of the ndge are at the points where the
ridge center line and theitip rafter center lines
cross. In figure 11-32 lei hip rafter Ls framed
agamst the ridge:', in this method of framing the
aotual length of the ridge exceeds the line
ler,s-th, at each end, by one-!talf of the thickness

the ridge. plus one-half of the 432 thickness
the nip rafter. In figure 11-32 the hip rafter

amed between the common rafters: in this
method of !raming the a,tual length of the ridge
exceeds the line leFith. at each end by one-
half the thickness of a common rafter.

Figure 11-33 shows that the length of the
:.idge for an equal-span addition is equal to the
length of the addition rafter plate, 131-...is one-half
:he span -of the building, minus the shortening
allowance at the main roof ridge; the shorten-
ing allowanceamounts to one-half of the thick-
ness of the main roof ridge: Figure 11-33
snows that the length of the ridge for an
arequal-span addition varies with the method of
`Lraming the ridge. L.: the addition ridge is sus-
pended from the mair roof ridge. tlie length is
equal to Lhe length oi the addition rafter plate
plus orte-half the span'of the buildino. If the
Addition ridge is frame.1 by the long-and-ihort
valley ratter method, the length is equal to the
length of the addition rafter plate. pius one-half
of the span of the addition, minus a shortening
allowance consisting of one-half 1.)i the 45*
thickness of the long valley rafter. If the addi-
tion ridge is framed to a double header set be-
t".veen a couple of dooble main root common
ratLers. the 'Length of the ridge is equil to the
:enk;th A the addition side-wall rafter plate.
plJs ;ne-half the span of the addition, minus a
.inortening allowance consisting of one-half the
thickness of the inside member of the double
header.

Fig-ure 11-34 snows that the length of the
ridge on a dormer- ..vithout side walls- is equal
to one-halirof the 5par, of the dormei , less a
shortening allowance ..-nsisting of one-halt the
thickness of the inside mernsber of t ie upper

ruble header. Figure 11-34 shows that the
iene:13; of the ridge on 3 dormer with sete walls
mounts to the Iengt.h of tl-,e dc)rmer rafter
plate, plus one-half the span of the dormer.
minus a sh,)rtening allowance consiiting of
)ne-half the thr.kness of the inside mt-moer ot
the upper dnuhle header

5
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Figure 11-27. alley rafter ortenig allowances r iorer with 5i4ewall.

SHED ROOF FRAMING

As previously mentioned, a SHED or SINGLE
PITCH roof is esSentially one-half of a gable
or double-pitch roof. Like the full-length raft-
ers in a gable roof, the full-length rafters in a
shed roof are COMMON rafters. Note, how-
ever, that as show in figure 11-35, the total
run of a shed roof common rafter is equal to
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the span of the building MLNI.TS THE WIDTH

OF THE RAFTER PLATE ON THE HICIHER
RAFTER-END WALL. Note also, that the run
of the projection on the higher wall is meas-
ured from the LNNER EDGE of the rafter plate.
To this must be added the width of the plate 3hd
the length of the overhang at the top. Shed-roof
common rafters ate laid out like gable-roof
conituon rafters. A shed-roof common rafter
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Fii;,:re 11-2

45,460
Firtire 11-29 cr pple jack and

hip-va(ley cripple jacks.

ypes of jack rafters.
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has two bird's mouthc but they are laid out
just like the bird's mouth on a gable-roof com-
mon rafter.

Figure 11-35 also shows that the height .of
the higher rafter-end wall must wiceed the
height of the lower by an amount equal to the
total rise of a common rafter, .

F:gure 11-36 shows, a method of framing a
shed dormer, There are 3 layout problems to
be solved here, as follows: 1) determining the
total run of a dormer rafter, (2) determining
the angle of cut on the inboard ends of the
dormer 'rafters, and (3) determining the lengths
of the dormer side-wall studs.

To determine the total run of a dormer
rafter you divide the height of the dormer end
wall, in inches, by the difference between the
unit rtse of the dormer roof and the unit rise
of the main roof, Take ,the dormSr shown in ,

*figure 11-37, for example. The height of the

J



6 -di.... 1C--7---16 -'

133.136
11-30. io jack framing diagram.
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dormer end-wall is 9 ft, or 106 in. The unit
rise of the main roof is 9; the unit rise of the
!former roof is 2 1 2; the difference between
them is 3. 1 2. The total riifn 'of a doriaer
rafter is therefore 108 divided by 5 1/2, or
1963. it. Knowing the total run and the unit
rise, you can figure the length of a dormer
raftey by any of the methods +toady described.

As. indicated in figure f1-37 the inboarii
ends of the dormer rafters must be cut to fit
the slope of the maUi roof. To get the angle of
this cut. set -the square on Vie rafter to the cut
of the main roof, as shown in the third view of
f.igure .11-37; measure off the unit size of the
dormer roof from the heel of the square along

339

...-,-1-401111,

4

irarn -ng
33

am.

is':iati; iake a mark at this
!Lle lthe througn this

the 12-in. marl;.
,1 igure the lengths of the Aide-wai.t. studs

(on s:ied dormer :IS fc1L-Ars: '1.11 the roof shown
th fi)z12.re -larcler rafter raiseS' 2 1, 2
units for e'..ery, 12 unas of run, and:a main root
'1E1pr:ion ..-after r4ses 3 WILLS for every l'.. units

'31 run. Ji.the s:uds were spaced 1,2 in. O.C.,
the length of the shortest stud (which 'is also
the CCNIMON DIFFERENCE ,of .studsi would
be the diiference between 8 and 2.1/2 .:n., or
5 1 (2 in. Tmis 6etng the ;,:a,se, if the stud spac-
ing is 16 in.. the length :if the shoztest stud is
the value 'of ,-x in ihe 'proportional equation
12:5 1 "2::16:x. or 7 5.16 01. The shortes*. stud,
then, will be 7 5 li iii. long: 'the next stild
be 2(7 5, 16):Ti. lon;.. an& so o.n. To ,:et the
..!)wer -end ,:ut .)ff. angle for studs you set the
square )n the srud to the rut of.the mair roof;
f.o get the upper-end cut-off angle you set it to
the cut of the dormereroof.

RAFTER LOCATION LAYO.UT

Halter locations are taNNout on -,lates,
ridge,and other rafters with the same lires and
X's used to lay out stud and joist locetions.
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:pre 11- . Line and.actual lengths of hip 4001 ridge.

gable roi the rafter locations are laid
Out or the rafter plates first. and the locations

e then transferred to the ridge -by matching
ge agains; a rafter plate.

alter-pi.ite locations of the ridge-end
raiter,4- in an equal-pitch hip roof

coeasre of the span or the run of a
main-rcof commln rafter) away from the build-.-
ing c---ners. These iocations. plus the rafter-
plate ocations of the rafters lying betwien the-
ridge--end.common rafters, can be transferred
to thp ridge by rlatching the ridge.against the
raiter olates.

Th.- locations of addition ridge and valley,
after.: can be determined as indicated An fig- ,

,In n equal-span situation (illus-
trated in parts 1 "and 2. fig. 11-38) the valley
raftv locations on the main roof ridge lie
alongside the addition ridge location. In part 1
of figure 11-38 the Ifistance between the end of
'the n,lin roof ridge and the addition ridge

133.138

location is equi,1 to distance A plus distance B.
distance B being one-half the span of the addi-
non. In part 2 of figure 11-38 the distance -
between the line length end,orthe main roof
rid,.e and the addition ridge locaticn is the
same, as distance A. In both cases the line
length i the addition ridge 4 equal tc one-half
the span of the addition plui the length of 'the
addition side-w411 rafter plate.

Part 3 Of figure 11-38 shows an unequal
span situation. If framing is by the lahg-and-
short valley rafter method, the distance-from
the end of the Main roof ridge to the upper
end of the lor valley rafter is equal to dis-
tan p us ,distance B. distance B being one-
ha f ot the span of the maiwrod. The location
of ihe inbdard ertd of the shorter valley rafter.
on the longer valley raftqr can be de:emitted
as follows: f rst calculate the unit length of
the latiger val ey rafter, or obtain it rom the
uni ra ter tables. Let Us supvose that

340
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e gths of addition ridge.

the :om n-rafter unit rise is 8; in that case
' the uniU,ith of a valley rafter is 18.76.

The total run of the longer valley rafter be-
tween the ooint where the shorter 'rafter ties
in:and the rafter plate is the hypotenuse of a

triangle with other sides each equal to
one-half of the span of the addition. Suppote
the addition is 20 ft,wide;, then the lotal'. run in
question is the square root of (104 102), or
/4.14 ft.

You know that the valley rafter is 18.76
units long for every 16.97 units of run. The
length of rafter for 14.19 ft of run must there-
fore be the value of x in the proportionil equa-
tion 16.97:18.76::14.14:x, or 15.63 ft. The lo-
cation mark for the inboard end_of the shorter
valley rafter on the longer valley rafter, then.
will be 15.63 ft,, or 15 ft 7 9/16 in., from the
heel plumb cut line on the longer valley rafter.
"Thy length of the addition ridge will be equal
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133.140
c;4-ure n Jis of dormer ridge,

to one-half the span of the addition. plus the
length of the addition side-wall rafter pAte.
minus a shortening allowance equal to one half
of the 45° thickness of the longer vane:, ra.ter.

If framing is y the suspended-ridge method.
the dititance berueen the suspension poirt on
the ma.n roof ridge and the end of the main
roof ridge is equa. to distance A plus dis-
tance C; disunce, C is one-half of the spim of
the addition. The distance between the point
where the inboard ends of the,valley rafters
iboth stat in this method of framing) tie into
the addition ridge and the out-board enct o: the
ridge is eqtal to one-half the span of 'the addi-
tion', plus the length the addition side-wall
ratter plate. The length of the addition ridge
is equal to one-half of the :loan of the wain-roof
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Figute 11-35. Shed roof framing.

le

133.142
Igure 11-36. Method of framing a

shed dormer.
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plus the length of the addition side wall rafter
plate.

°COLLAR TIE

Gable or double-pitch roof inners are often
reinforced by horizontal members called collar
ties (fig. 11-39). In a finished attic the ties
may also function as ceiling joists.

To find the line length of a collar tie divide
the amount of drop of the tie in inches by the
unit of rise of 'the common rafter. This will
equal one-half the length of the tie in feet.
Touble the result for actual length. The for-
mula is: Drop in inches x 2 over unit of rise,
equals the length in feet.

The length of the collar tie depends on
whether the drop is measured to the top edge
or bottom, edge of the coljar tie (fig. 11-39).
Ths tie Mist fit the slOpe of the roof. To ob-
tain this angle, use the framing square. Hold
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unit of ru!: and unit of rise
rafter. Mirk and cut on unit
11.411.

ROOF TRUSS

133.14:3

oi. the common
f run side ;fic...

Much modern royf framing is done with
ROOF TR: .iZES ze one shown in figure

Thc Principal parts of a truss are the
UPPER Cl'ORD (consistihg of the rafters). the
-LOWER CilORD 'fcoiesponding to a cei1in4
Ioisti. and various diagonal and:or vertical

'.:rbracing anJ connecting members which are
known collectively as the WEB MEMBERS.

Tile truss shown in figure 11-41 is pined
at .the corners with plywood GUSSETS. Otlier
methods of eorner joining are by Inetal gussets

. oj 17, various types of notched joints, reinforced
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133.14'
U - 3 , 1tersoction r dge xnd

'location layout.

-,vith bolts. Cnstruction information on tru ;ses
usually i-iven in detail drawing's.

ROC)F FRA.1ING ERECTION

nould be, Untie from a sca fold
nt.; not less than 4 ft below the level

rilgc. The usual type of roof
;Old consists of diagonally ,braced 2-le :.;ed

ses, spaced about 10 ft apart and extending
the full length of the ridge.

If the building has an addition. as much as
possible of the main roof is tramed befort- the
addition framing is started. Crippin and iack
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Figure 11-39. Calculation for a collar tie.
133.145

Figure 11-40. Laying out end cut on a collar tie.
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I....-
o thit inid-pt!ints.on the
Tbli tip ratters andisip

rafters ,

reef do
rafters C 0 Ute.-
rafters will bring thccommonrafters plumb...
Hip rattbrs are tilesailed to:plate ooriters with,
18-penn3f nails, rto each Side: HIP jacks are'

_toenailed to lig,, rafters with' 143,-peimy *Ad, '
3 to 'Stich jack:.

For.an addition or dormer'the vAlley rafters
are Vallay.rai-ftrecwd./irst. tfers are-
topnailed to plate's with lel:many nails, 2 to

, each side, and to ridge pieces and headers with
Three 18-penny na,lls. Ridges' -afi4 ridge-end
zommon rafters are erected next, other aoddi-
tion Ommon rafters next, -and villey add crip--
plgtjaclis last. A valley jack should be held in'
position ior nail! as shown- in fialure 11-42:

laid alorig the top e of the jack 'Should con-
When pioperly na- , the end of a straightedge'

Ad& the center line of the' valley rafter -as
shown.Y

CACOIC

Figure 11-4I. Typ,
45.438.

.ve...gilt roof truqs.

4.-tafters 4re usually left out until after the stead-
yrs, hip rafters, valley rafters, and rids's, to

For a gable roof the two pairs. of li'-end
Itrhich they w...1e framed :have been inst.11ed.

c?

Erafters.,and, the ridge are usually erected first:-
"rw.(5- meri, one at each end of the scaffold, aold

e ridge in position, while a third man sets the
e-end.rafters in place and toenails Ahdtn at
rafter p:ate ,vith 3-penny nailss one to each

side of a .r.' :Each .n..an or. the scaffold.then
:.__nd-nails 7.he rleige to one of his rafters with

-two 10-penr.y nails, driven through the ridge
Jato the end of the rafter: and toenails the other

after to the ridge 'ar.d .to the. first rafter with
a 10-penny nails, one on each aide of the

rafter. Temporary braces like those for a
wall should be set 1:p at :114 ridge ends to hold
the fafters approximately plumb, after which
the rafters between the end-riafter should be
erected. The, braces should then be eleased,
and the palr of rafters at one end hould be
pligtbed with a plumb line, fastened to a stick

,- rom the end of the ridge. The braces
uld theri be reset, and they- should be left in

place until enough' sheathing has been installed
to hold the rafterS plumb. Collar ties, if any,
are nailed :z; c)thmon rafters with 3-p9nny
nags, 2 to each end of a tie. Ceiling-joist ends
are nailed to adjacent rafters with 10-penny
nails. I to each end. 1

On a hip' roof the ridge-end common rafters
and ridges are erected first, ln about the same
manner as for a gable roof, and the intermedi-
ate common raf.teri are- then filled in. After
that, the ridge-4nd cominon rafters exiending

345
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Figure 11-42. Correct position for nailing

a valley jack rafter.
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ROOF SHEATHING

The tower layer of root covering Is called
the ROOF SHEATHING: the upper layer- is
called ther ROOF COVERING or the ROOFINb.
IThe root sheathing, like the wall sheathing and
the subilooring, is a structural element and
theref.lri4 a part of ;he framing, The roof,cov-'
ering roofing is a part of the exterior finish.
Rot)i sheathia," lo.:e wall sheathing and sub-
flooring, may laid either horizontally or
&ago:tally. hor:zontal sheathing may be either
CLOSED sheathing ;laid with no spaces between
courses) or OPEN sheathing (laid with spaces
Oetween oourses. Open sheathing is used for
the most part only whea the roof covering.i.sto
cInsistcof wooden shingles. Closed sheathing
is usually nominal 8-1n. in width; it may consist
of square-edged boards but may be dressed-
and-unitched or shiplap. Open sheathing usually

346

consists of I x 3 or 1 x 4 strips, witl spacing
O.C. equal to the specified exposure of Shtfilite3
TO. THE WEATHER. An 18-4n. shingle which
is lapped 12 in. by the shingle above it is said
to be laid 6 in. to the weather.

Sheathing should te nailed with two 8-penny
nails to ea,ch rafter crossing. End-joint re-
quirements are the same as those previously
described for wall sheathing. The sheathing
ends should be sawed flush with the outer lace
oi the end-wall sheathing. unless a projection
of the ropf sheathing over the-end-walls is called
for. If eitch a projection is needed, projecting
sheathing boards must be long enough to span
at least 3 rafter âpaes.

Plywood, usually 8-tt x 4-ft sheets, laid
horizontally, is frequentiused for roof sheath
.r.g. Nailing requirements arethe same as
those previously described for 4 -ft sheets
of plywood wall sheathing.



CHAPTER 13

INTER* FINISH

The interior finish consists mainly of the
flaith covering:applied to the rough, walls, ceil-

and floors. Other mapr interior finish
items ire the' inside door frames, the doors,
the window sash. and the stairs.

Interior-fiats:I-items whose function is prin-
ipallyovianne7.tal are classifted under the gen-,

.eral headth'g oi INTZal'OR TizaM. Interior :rim
includes ,inside door and -4indow.,asine.s. window
stools ana ac!rons. baseOoards. and moidIngtrirr..

T -4er of Constr..xtion the in-
terior fin.sn i4 As follows:

I. Cei ccworing.
2. Wall coieri.n;
3. Stairs
4. Window sash
S. Window inside casings. stools, and aprons
6. Finish floorin;
7. Inside door frtt.r.-...., and casings
3. 216i:wards
9.

A1:D CZ:L1NG C slEfti:;3

The two major tyres lf wail and ceilir4 cyi-
k!ring axe 7L,CT.E.I1 1..-11 CRY-WALL CCJN'ZR-

Dry-;waii en..':3_rin.q, is a general term ap-plied sheets or panels of wood, plywood,
flberbci,rd, and the Lke,

PLASTER

A PLASTER .4:..11 or ceiling cover:rig
requires the construction of a PLASTER BASE,
or surface on whicti the plaster can be spread
and to which it will adhere. A surface of this
kind was fo rmerly constructed by nailing wooden
LATHS (thiti, narrow strips usually 48 in. ion )
to the edges ot srads and joists, or to wooden
-FURRING STRIPS anchored to concrete or
masonry walls. In modern construction, wooden
lath-has been almost entirely superseded by
GYPSUM lath, FIBERBOARD lath and METAL
lath.

Gypsum. lath usually consists of 16 in. by 48
in. sheets of GYPSUM BOARD, tither solid or

(

perforated and ustually squared.44ged. It Is tip,
plied: horizOntally to studs and' at right angles
to joistil, and nailed to studs, joistS,'or Airring
strips, with 1 14-in. flat-headed GYPSUM-
LATH NAILS, 5 to each stud, joist or strip

ssng.
board lath consist.s of sheetsof fiber-

board. ually 16 in. by 48 in. in Size. It
may 1:1=1 'th square-edgiad or sttplap edged.
It appIè in much the same manner as grIstm

except that 1 1/4-in. blued FIBERBOARD-
LATH NAILS Ve used.

Metal lath cOnsists of screen-like sheets of
MESHED, or RI3HED Metal, usually 27 in., by
96 in. in siT.e. To \walls it is applied horizon.»
tally; to ceilings witk the long dimension per-
pendicular to the line Of the joists. It may be,
nailed to studs or to furring strips with regular
metal-lath STAPtES, or with_ 8-peany -nails,
driven part-way. in :Ltd theo'himinered over, it
may besimilarly nailed to ceiling pr)ists. Or it
may be tied up with wire to nails driven
through the joists about 2 in. above the lower
edges.

Before lath is *oohed to walls and, ceilines.
PLASTER GRCUNDS are installed as *led for
:n the working drawings.. Plaster grounds are
wood strips of the same thickness as the com-
bined tt-.icimess of the lath and plaster. They
are nailed to -the framing members around doors
and windows and to the studs along floor lines.
They serve as a guide to the plasterers, to en-
sure that4the plaster behind door casings, win-
dow casings, And baseboards will be of uniform
andcorrect thickness. They also serve as nail-

' ing baSes ft ; the trinvmembers mentioned.
Plastering is usually done in three coats.

which form a combined thickness of about 54
in. The firstcoat is Called the SCRATCH coat,
because it is usually scored when partially set
to improve the adhesion of the second coat.
The second coat is called the BROWN coat, and
the third the WHIT: ialso the SKIM or FINISH)
coat. As gypsum or fiberboard ,lath provides

z. the equivalent-or a scratch coat, only the brown
and finish coats of plaster are applied when
these types of lath are used.
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The basiC inpedients for scratchcoat ant
brown-coat plaster an lime and sand. Pro-b
portions vary, but a scratch coM usually has

-I part of Lime to 2 parts' of sand, by voi-
_The 'mart:boil of lime to sand in a brown

*Lightly smaller. _

fleeter for an ordinary white coat u04111;\
consitts of lime mixed with plaster-of-
pans; a little dust may be included.
Plaster for a high pade finish coat containt
Calcisum sulphate instead of 'time. KEENE%
CEMENT is a well4nown variety- of calcium
sulphate finish pistster. A-very superior hard-
finish coat can be obtained by mixing 4 parts of
Keene's cement with 1 part of lime ntty.

Manufacturers of plaster uMially furnish in-
struction sheets which set forth the recommended
ingredient proportions and methods of applica-
tion for their products. Follow thaw instruc-
tions closely. The actual application of plaster,
especially to ceilings, is a skill which can be-
acquired only through practice. AdditiOnal in-
formation on ...plaster work may be found in
chapter 14

DRY -WALL lima'

DRY -WALL FINISH is a general term applied
° to sheets or panels of various materials used

for int,rizie-waLl nd ceilir.K. covering. The most
common far - finisnes are GYPSUM-BCARD,
PLYWOOD IBERBOAR.D. and WOOD.

Gypsum Board

ooard usually comes in a stzridard
size by 8'. However, on notice it can be
notainen insany length up to 16 ftz It can be ap-
plied to wails, either vertically or horizontally.
Al-it wide sheet applied vertically to studs**
16 in. 0.C:will cover 3 stild spaces._ Five-
penny cement-coated nails should be used with
1/2-m.-thick gypsuni, 4-penny nails with 3/8-
in.-thick gypsum. Nails should be spaced 6 tb
8 in. O.C. for wails and 5 to 7 in. O.C. for ceil-
ings.

Nail heads should be driven about one-
sixteentn inch below the face of the board; this
set can be obtained by using a crowned hammer.
The uidentations arotind nails away from edges
are concealed by applying JOINT CEMENT. The
nail Indentations along edges are concealed with
a perforated fiber JOINT TAPE set in joint ce-
ment. Edges are slightly recessed to bring the
tape flush with the facfs. Sestdes concealing

the nail indentations,. the tapealso conceals tbe
joint. .

The procedure for taping a joint is as fel-
wan

1. SPread the joint, cement along the joint
with a 4- to !lift. pity Mile. Joint cement
comes in powder form; the powder is mixed

water to about the consistency of putty.
,Lay the tape against the joint and press it

intb the recbss idth the putty kelfe. Press until
soine of Ake loint cement is forced out through
the holes in-the tape.

.3. Spread joint cement over the tape and
FEATHER (taper oto the outer edges.

4. Allow the cement ,to dry, then sand lightly.
Apply a second coat, and again feather the edges.

5. Allow t.".e cement to dry, and then sand the
joInt smooth.

For nail indentations away from edges, fill
the indentations with cement, allow the cement
to dry, and sand lightly. Apply another coat,
a/low.to dry, and sand smooth.
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Piystod

Plywood finish comes in sheets of various
sizes which can be applied either-vertically or
horizontally. With horizontal application. lengths
of stud stock called NAILERS era framed be-
tween the studs along the lines of horizontal
joint.s. Panels can be nailed directly to_ studs
and nailers,, but a better method is to nail 2-in.
futring strips to the studs and nailersfand then
glue and nail the panels to the -striba. This
method reduces :oint movements muted by
swelling or shrinlung of Ole :muds and nailers.

Joints between plywood panels,can be finished
n, a variety of ways. For a tight butt joint,

spread enough glue on the furring strip, studror
nailer, to provide a MUEEZE of glue between
the edges, allow the glue to dry, and then block-..
sand the joint smooth. Another smooth joint can
be obtained by rabbeting the edges foi ship*.

Edges of panels can be smoothed and the
joints left open -for ornamental effect; or the
edges can be beveled to form a V-groove joint
wY brought together; or joints can be left
open and then filled with glued-in wooden splines.
Ogside corners between panels can be miter-
joined, or the right apgIty between square edges
at outside corners can be filled with quarter-
round molding. Inside corneri can be butted or
mitered.
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One-half inch *wood finishis NOM an with
1 1/4 in. Knish nail* awed 6 in. 0.C.
Fiberboard

Fiberboard wall finish comes in 2 ft by 8 ft
sheets which are applied horizontally. The long
edges are usually rabbeted or tongue-andb
grooved for joining. Fiberboard IS nailed in
place with finish nails. brads, or cadbitum plated
tberboard -Use 1 1/2-nails for 1/2-ith
thick 'boards and 1-inch nails for 1-iech thiek
boards.

Fiberboapd in small squares or1 rectangles
is called TLLEBOARD and each piece of Wel.
board is called a TILE. C. t..- sizes'are 12
inches by 12 inches, 12 inches' 24 incites, IC
inches -by 16 inches, ands16 inches by 32-inches.
Tiles can btt nailed to sttids, joists, and furring
strips; usually, however, they are glued to a

eantbisou surface al mod ar plaalorboard
a special. typc of adfieeive.

STAIRS

There are many different kinds of stairi, but
all have two main parts in common: the TREADS
penplOvalk.on, and the STRINGERS (also called
S-TRINGS,. HORSES, and CARRIAGES) which
support the treads. A very simple type of stair-
way, consisting on* of stringers and treads, la
aim, in the left-hand view o figUre 13-1.
tread*of the type shown here are called MANX
treads', and this simple' type of !tat:lay is
called a CLEAT stairway-, becapse of the cleats
attached to tlie stringers to support the treads.

A rhore finiShed type of etairway him the
treads mounted :on two or more savitooth-edged
stringers,- and' includes BISERS,aS shovM in the
right-hand view of figure 13-1. The stringers

I

T EA
TAIR *EL-

MEADER,

RISER

CUTOUT 5TNGE R

3
NOSING

CLEAT

STRsPGER

oosit

Figure 13-1.Stairw" ay nomenclature.
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Shovni here are cueout of solid pieties ofAimee-.
limber (usually 2 v'12), and aretherefore

called CUTOUT or SAWEll stringers.

:zi----/itTAIRINAY LAYOUT
-

---,The first step tn stsirway layOut is to de-.
!ermine the UNIT RISE and UNIT RUN slipwn in

43-1. The unit, rise is caleniatid on the
basis 04 the TOTAL RISE of the Stairway, and-
the fact that the customaryiiirmissibleunit rise

-"for staiks is in the vicinity-of.7 inches:
The -total rise is the verticaldistance between

the lower -finish floor level and the upper fitush
:locule'et -. This may be shown in the elevations;
..owever, since tte actual vertical distance as
onstructed may vary slightly. from what it should

ntive teen, and since it-is the actualdistAnce you
deaiihg with, the distance should be mess-

.

M the time the statrs are;to be laid out, the
-stieGoortn; is laid but the finish flooring, isn't.
4- both the lower and the upper near are to be,
covered with finish flooring of the same thick-
ness, ,the Measured verticaldistance fromlower
.subflaor surface to the upper,- iubfloor Stirfate

. will be the same as the 'eventual distance be-
zween the finish lloor surfaces, and therefore
-ri.41111 the ::.tai rise of the staiiway. But if

tg up.frotn a' finish 'floor (suclr
concrete i/asement fl:or, for instance), then

you. ,rnust and to the Jneasured distance the
thickness of the upper finish flooring to get the
ter:,tal r.se the stairway. If the upper and lower
finish floors mil be di different thicknesses,
then y.Itt :ntist add the difference in'thickness to
Lne rileasured distitice between sfibrloor star-.
faces *.o let the total rise of the stairway. Use
a straight piece oi lumber plumbed in the stair
openin4 with a spirit level, or a plumb bob and
cord, to measure .the yertigal distance.

#ssume ,that the total rise measures i3 ft

I I *1.! ,as shown in figure 13-2. Knowing this,
yOu can determine the unit rise as follows.
Fiorst, redUce the totA rise to inchesin this
case 11 comes to 107 in. Next, divide the total
rise in =ties by the average' permissible unit
risd, which is 7 in. The result, disregarding
any fraction, is the number of RISERS the stair-
way will have-7in this case it is W7/7, or 15.
Now clivide -the total rtse in inches by the num-
ber of risersin thiscase, this is 107/15, which
comes- to 7.13 in., or, rounded off to the nearest

.1/16 in., 7 1/8 in. This, then, -is the unit rise,
as shown ia figure 13-2.

*AN..

117.54
Figure 11;,2..-.Stair way layout computations.

P'fhe unit run is czkulated o the basis of (1)
the unit rtse, and (2) a general architects' ruLe
that the sum Of the unit run and unit rise should
be,17 / /2 in. In view of (2), if the unit rise is

1--/8 in., the unit- run is 17 1/2 in. minus 7 1/9
or 10 3/8 in.

Yon can =v.., calculate' the TOTAL RUN oi
the stairvh7. The total run iS obviously equal
ro the product of the unit iun timed the total
Alumber of treadsin the stairway. flowever, the
tall number of treads depends upon the manner
'in whiCh the upper end of the stairway will be
anchored to the' header.

In figure 13-3; three methods of anchoring
the upper end of a stairway are shown. In the
first view there as a complete tread at the top
of the stairway. This means tnat the number
of complete treads will be the same as the num-
ber of risers. For -the stairway shown in fig-
ure 13-1, there are 15 risers and 15 complete
treads. Therefore, the total =I of the-stair-
way will be the product of the unit run times 15,

or 10 3/8 in. I; 15 or 155 5/8", pr 12 ft n s/s
in., as shown: \'

In figure 13-3, set ond view, there is only
.part of a tread at the top of the stairmay.
this method were used :or the stairway, shown
in figure 13-2, the number of complete treads
would be on. LESS than the number of risers,
or 14. The total run of the stairway would be
the product of L4 X 10 3/8, PLUS THE RUN OF

365

29



Figure 13-3.Three methods of anchoring upper end of a stairwa
THE pARTIAL T1VEAD AT THE TOP. Suppilse

,ere 7 inches, Then the total run wouldL'e 14 4 7, or 152 1/4 in., or 12 ft 8.1=4

In f4,1ire 13-3. third view, therels no treadAli :it the top of the stairway; the upper.finishserves as the top tread: 111 this caset nu:nler I co.zipletetreads is again 14,.sin: 7.here is additional partial tread,cle total r1:1 of the, stairway .is 14 x IC 31, or145 4, 4 :n., 1,2 ft-1 1/4 in.
Wier, vou 'nave-calculated the total run of the

Lir-7p a dlumo bob from the well head
the floor oe1ow ind measure off the total runzom the pli.rn b(3.. This locates ihe anchoringio s. the lower end of the stairway.
Cutout stringers for math stairwiys are usu-ally made from 2 x 12 stock.- The- first qUestionis: Abut how long a piece of stock win youed? Let's isstime that }iou are to use themethod f upper-end anchorage shown in thefinst vi0v Of figure 13-3 to lay out a stringer-for the -stairway shown. in figure 13-2. Thisstairviay' has a total rise of 8 ft 11 in. and atotil run of 12 ft II 5/8 in. The stringer mustbe long eugl: to farm the hypotenuse of a tri-angle with sides f those two lengths. For anapproximaie length estimate, call the sides 9and 13 ft long. The length of the hypotenuse,then, will equal the square root of 92 + 132, or.the square root of 250, or about 15.8 ft, or about15 ft 9 I- 2'in.

Figure 13-4 shows the layout at the lower
end.of the stringer. Set the framing square tothe unit -nut-on -the. -tongue-Ind-the unit rise onthe blade. and draw the line AL This line rep-resents the bottom tread. Then draw AD per-pendicular to AB. in length equal. to the unit rise.

45.508

Ttus line represents the bottom riser in thestairway. Now, you've probably noticed that,
s up to this point, the thickness of a tread in thestairway has been ignored. This thickness, isnow about to be accounted for, ty maldng anallowance in- the hight of this riser, aprociss which is called DRO triNG THESTI1INGER.

As you can see in figure 13+1 the unit riseis measured from the -top of one tread to thetop of the next for ALL RISERS PrifCEPT THEBOTTOM ONE. Vor this 'pan,. the unit ripe ismeasured FROM THE .FINISHED FLOOR SUR-FACE TO. THE SURFACE F THE FIRSTTREAD. If AD were cut to e unit rise,..-theactual rise of the first step be the sumof the unit rise plus the thickness of a tread.Therefore, tile length of AD is shortened bythickness of a tread, as shown in figure 13-4
or by the thickness of a tread less the thickness #-.of the finish flooring. The' first is done if thestringer will rest on a filush floor, such aS con-Crete basement floor. The second pic dove thestringer will rest on subflooring.

Wben you have shortened-AD to AE, asdrtw E F parallel to AB.- Thii line ieitresenta
bottom horizontal anchor*edge of the stringer.
Then proceed to layoff theremaining risers rdtreads to the unit rise Rrici unit run., yLtil youhave laid off 15 rfsertrang-45 treads% Figure -13-5 shows thei ;ayout ,. at the upper end of tlielk
stringer. TheliM AS-rep*ents the' topthatis, the 15thtreftcf.13C; dram perpendicular toAB, represents the spper vertical anchor-edgeof the stringer, which will butt tgainst the stair-well header.

ver
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Figure 134.--Layput of lower end of
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ure . Layout at upper end
of cutout stringer.

TAIIRWAY CONSTCTION

We have been dealing with a common
STRAIGHT-FLIGHT staIrway, meaning one
which ,followi the same direction throughout.
When .space ,is not extensive enough to
permu_ conscrucuon of a straight-flight'stair-
way, a ,.:HANGE stairway is installedmeaning,
,ne which changes direction one or more times.
The r.ost 'corn:ton types of these are 90-
DEGRtE change and 180-DEC:RES change.
These Ire usually PLATFORM. stairwaysthat
s, suLcessive straight-flight lengthsb ,connect-
mg platforms at which the direction changes
90 deF.ees, or doubles bacis 180 degrees. Such

117.55
utout stringer.

a stairway is laid out simply as a succession
of straight-flight stairways.

The stair5 in a structure arebroarily divided
into PRINCIPAL stairs an0 SERVICE stairs.
Service stairs are porch, basement, and attic
stairs. Some of these may be Simple cleat
stairways; others may be OPEN7R1SER stair-
ways. An open-riser stairway has treads
anchored vi cut-out stringers" or stair-block
stringers, out no risers. The lower ends of
the Aringers an porch, basement, and )ther
stairs anchored on concrete are fastened with
a XICK-PLATE like the one shown LI figure 13-6.

A principal stairway is usually more fixiisi:ed
ih appearance. Rough cutout stringers are con-
cealed by FINISH stringers like the one shown
in_ figure 13-7. Treads and risers are often
rabbet-joined as ihown in figure 13-8. To pre-
vent squeaking, triangular blocks may be glued
into the 'jointg" as shown in the same -figure.

The vertical members which support a stair-
way handrail are called. BALUSTERS. Figure
13-9 shows a method of joining -balusters to
treads. For this method, dowels shaped on the
lower ends of the balusters are glued into holes

- bored in the treads.
,Stringers should be toenailed to well head-

ers with 10-penny nails, three to each side of
the stringer. Those which face against trimmer
joists should be nailed to the joist with at least
three 16-penny nails apiece. At the bottom a
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Fi4ure 13-6.Kick-p1ate for anchoring

stairs to concrete:::

-4m

Fi Finish stringer.
117.58

.stringly should be toenailed with 10-pennynaiis,
4 to each side, driven into the subflooring and
if possible into a joist below.

+reads and risers should be nailed to string-
ers with 6-penny, 8-penny,- or 10-penny finish
nails, depending on the thickness bf Uie stock.

117:59
Figure 13-8.Rabbet-joined treT,cis

and risers.

117.60:l
Figure 13-9.One method of joining

a baluster to the tread.

WINDOW SASH

A window frame is built to the dimensions
of the window, as given on the window schedule.
To prevent the sash from binding in the frame,
it is' necessary to apply a CLEARANCE AL-
LOWANCE when laying out the sash. Sash for
a double-hung window is made 1/8 in. narrower
and 1/16 in. shorter than the finished opening
size; sash for wooden casements is made 1/8 in.
narrower and 1/32 in. shorter than the ,)pening
size. Wooden sash is usually made from 1 3/8-
in.-thick stock.
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INSTALLING WINDOW SASH

Casement sash is hung in about the same-
manner that a door is hung.

DOuble-hung sash consieds of an upper and
a lower sash, each of which can be slid up and
down in a separate vertical runway. The urver
sash slides in the outer runway, the lower sash
in the inner runway. The inner side of the outer

. ER

nmway is formed by the parting stop, the outer
side by the blindstop, or by a SIDE STOP nailed
to the faces of the jambs. The outer side of the
inner runway is formed by the parting stop, the
inner Ade by a side stop nailed to the faces of
the elide jambs. Ali Ole le show in figures
13-10 and 13-11.

',11e weight of a double-hung sash may be
counterbalanced by a couple of SASH WEIGHTS,

A L-NC',",rst

UPPER
STR. E

u?PE
mEET,NG

RAIL

50T TON4
RA

Figure 13-1 Pa.rts of a

369

uPPER
MEETING LCWR MEETIN,S

RAJL. RA1L.
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STILE

-hung window sash.
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Figure 13-l1.Dou

which hang in PULLEY POCKETS on either side
of the frame, and which are connected to the
tops of the upper and lower sash by lengths of
SASH CORD running up and over pulleys at the
tap of tne frame. SASH WEIGHTS HAVE BEEN
LARGELY REPLACED, HOWEVER, BY VARI-
OUS SPRING DEVICES WHICH LIE INSIDE
THE JAMBS AND DO NOT REQUIRE PULLEY
POCKE "S. For sash cord the outer edges, of
the stiles must be grooved about one-third of
the way down from, the top, and a hole misst
cut at the end of each groove to contain a knot'

the end of the cord. For some types a spring
bilaztces the stiles are4not grooved; other types
require a groove the full length of the stile.

Steps in fitting and hanging double-hung sash
are as follows:

1174
hung sash installed.

1. Try the upper sash in thezirame for a fit;
i. necessary, plane down the stiles to get a
clearance of 1/8 in.

2. Notch the ends of the meeting rails so the
rils will fit around the parting stop as-shown
in figure 13-12. The depth of the :with equal
to the thickness of the parting stop, plus a 1/116-
in. alLowance for clearanee. The width of the
notch is the width of the parting stop, less the
depth of the parting stop groove, plus-a 1/16-in.
allowance for clearance.

3. Remove the parting stop from the jambe,
set the upper sash in its runway, and 'replace
the parting stop. Run the upper sash aU the
way up and fasten it there with a nail tacked into
each of the side jambs.

044



lFigure 13-12. Notching .meeting rails for, a arting stop.

4. T-y the lower sash for a fit, planing down
the stiks as necessary,

5. Set the angle of the sill on the T-bevel by
Laing the handle of the bevel up v.fith the parting
stop and the blade with the sill, Lay off this
angle on the bottom of the bottornt rail and bevel
the bottom of the rail to the angle.

6. Set the lower sash in its runway, all the
way down, and measure the amount that the tops
of the meeting rails are out of flush with each
other. This is the amount that Must be planed
off the bottom rail to ensure that rthe meeting
rails will be exaitly flush when the window is
closed. Plane down the bottom rail until the
meeting rails come flush.
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7. emove the sash and the parting stop, and
install or attach the counterbalance for the upper
sash. Manufacturer's instructions for installing
are usually included with SPRING BALANCES.
To attach a sash weight, first run the end of the
sash cord over the pulley into the sashweight
pocket. Place the weight in the pocket and bend
the cord to it with a round turn and two half-
hitches through the eye of the weight. Set the
sash in its runway, all the way down, and haul
down on the sash cord until the weight is up to
the pulley. Bring the cord against the stile, and
cut it off about 4 in. below the hole at the end of
the groove in the stile. This 4 in. is about the
amount required to tie a figure-of4ight knot to
set in the hole at the end of the groove.

011
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24,4'

Figure 13-13.--Window s t oo 1 layout.

Whefl the counterbalances have ail been pre-pared. set the upper sash in its runway, all the
way up. and nail the parting stop into its groove
with 8-penny finish nails spaced 12..in. O.C.

The side stop and the inside casings cannot
be installed until after the STOOL and APRON
have been installed. Figure 13.-13 shows the
general layout of a window stool; whereas fig-
ure 13-14 snows the assembled window stooland aprin. -

METAL WINDOWS

Either aluminu:n or steel windows will most
likely be installed in a permanent type of build-
ing. Information on construction requirements
and pointers on installing n.tal windows are
gwen below.

Regardless of the type df window used, it'
should be di the size, combinatIon, and type in-dicated or specified. Windows should be co/I-
structed to produce the resulti-specified andto assure a neat appearance. Permanent joints
should be formed by welding or by mechanical
fastenings, as specified for each type window.

117.85

Figure 13-14.Window stool
and apron.
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Jouus snouid he of sufficient strength to main-
tain Ow structural value of members connected.
Welded joints should be solid, have excess metal
removed, and be dressed smooth on exposed and
et:intact -surfaces. The dressing should be done
so that no discoloration or roughness will show
after finishing. Joints formed with mechanical
fastenings should be closely fitted and made
permanently watertight. Frames and sash, in-
cluding ventilators, come assembled as a unit
with hardware unattached.

.
Hardware should be of suitable' design and

should have sufficient strength to perform the
function tor which it is used. It should be at.7
tachAlsecurely to the windows with .noncorro-
.5ive bo,.ts Or machine screws; sheet metal
s:_-rws should .-,ot be used. Where ixed screens
are speciiied. t.he hardw-ar..1 should be especially
-adapted to per Tit satisfactory. operation of yen-
tilatOrs.

Make sure you exercise care in handling
windows to avoid dropping them. In addition,
store windows upright on pieces-of lumber to
keep them off the ground, and cover them thor
oughly to protect them from the elements.

Wind -_,ws should be installed and adjusted by
experie,..ced and qualified Builders. Aluminum
windows in concrete or masonry walls should
be set i prepared openings. Unless indica:2cl
Jr. otherwi..3e. all other windows

builtci as the WorX progresses,- or tev
shouli :11.stalled without forcing into prepa-.-eCi

-openings. Windows should be set at the proper
ft.eyatio,h, -location, and reveal. They should be
set plumb. square, level, and in alignment.
They should also be braced, strutted, and stayed
properly to prevent distortion and misalignment.
Ventilators and operating parts should be pro-
trcted against accumulation of cement, lime, and
other building ,rnaterials, oy keeping ventilators
t:ghtly closed and wired fast to the frame. Scrpws
or bolts in sill members, joints at mullions, and
contacts of wuidows with sills, built-in fins, or
subfran..es should be bedded in mastic sealant of
a type recommended by the window manufacturer.
windows should be installed in a manner that
will prevent entrance oi water.

Ample provision should be made for securing
to each pther, to masonry. or to other ad-

joining )r adjacent construction. Windows that
are to be installed in direct contact with masonry
must have head and jamb members designed to
enter into masonry not less than 7/16 inch.
Where wtndows are set in prepared masonry
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openings, the necessary anchorage or fins should
be placed ng progress of wall construction.
Anchors fastenings shmild' be built
anchored, or bolted to the 'jambe 'of...openings,
and should be fastened securely to the.windOws
or frames and to the adjoining construction.
Unless indicated otherwise, anchors' shOuld be
spaced not More than 18 inches apart on jambs
and sills. Anchors ;10, fastenings should have
sufficient strength to hold the. member firmly
in position.

After windows have been installed and upon
completion of glazing and painting, all ventila-
tors and hardware shoUld be adjusted to operate
smoothly and to !oe weathertight when ventilators
are closed- and lacked Hardware and parto
.nouid be lubricated 25 necessary. Adjustments
1.nd tests should be as folloWS:

(a) DoubIe-hung windows should have
balances adjusted to proper tension, and guides
waxed or lubricated.

Casements equipped with rotary op-
erators should be adjusted so that the top of the
ventilator makes contact with the frame approxi-
mate4-1/4 inch in advance of the bottom.

(c) Casements equipped with friction
hinges, or friction holders, should he adjusted
o proper tension. .

(d) Projected %sash should have arms or
slides 1..00ricated and adjusted toproper tension.

'e) Awnii.; windows should have antis to
ventilators adjusted so that the bottom edge of
each ventilator-makes continuous initial contact
with frames when closed.

(f) Where windows are weatherstripped.
the weatherstripping should make weathertight
contact with frames when ventilators are clOsed
and locked. The -weatherstripping should not
cause binding of sash, or prevent closing and
locking of the ventilator..

After adjustment, all non-weatherstripped
steel and aluminum windows, except security
and commercial projected steel windows, should
comply' with prescribed feeler gage tests. Win-
dows failing to comply with the tests should be
removed and rephiced with new windows, or
should be corrected and restored to approved
condition meeting the required tests. When
ventilators are closed and locked, the metal-
to-metal contacts between ventilators arid their
frames should conform to the following require-
ments:
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Whenever conducting the feeler gage test On
SIDE-HUNG VENTILATORS, the Builder should
remember that,it shouldnot be possible to freely
insert a steel feeler gage, 2 inches wide by
0.031Inch thick, at any point between the outside
contacts of ventilator and frame; nor to freely
insert a similar feeler gage, 0.020 ineh thick,
lietwetri more than 40 percent ef such contacts.

Reniember that for PROJECTA:D-OUT HOR-
N-7-.AL VENTILATORS. it shonid not be pos-sible t., freely insert a steel feeler gage, 2 inches

wide b y . 3 1 tnch thick, be nreen the :op rail
:hs.ide ritacts. or between the bottom and side-

centacts; r.or to freely insert a
s:nlita.: feeler ea4.te, 0.020 inch thick, between
more than 40 percent of such. contacte.'

F-n PROJECTED-IN HORIZONT!.L VENTI-
.ATORS. it shonid not be possible to freely in-'

st?rt a -;teel ieettr gage, 2 inches wide by 0.031
;lei; thli: et we en the bottom rail outside con-

,r 'between the top and side rail inside
!ontac. s; nor to freely insert a similar feeler;age, .e020 inch thick. between more than 40)ercer: ,)I illcrt contacts,

Gia.iin4 wood aed metal sashes and doors
:7nsists of sash cor,ditioning and placement, of

1 a,,s s . Maintenance often invnlves only re-
'lacer, ere of lo se, deteriorated, or missingentre. WTh.en replacing glazing items in build-
ees aee structures, use the same type mate-

A were nseei in the original work. Use
merit materials at improved quality only

.vhen,p_stified by obvious inadequacy of the ma-
erials that have failed or by planned future

etiliza.e.on of the building or strUcture.
,,V0,.1 sash may be glazed at the factory or on

ihe ;o0 In some instances it will reduce break-
are ::abor coets to have glazing Jane at the

;on sit ,. atter sasi is fitted. When a large num-eer i -eoek-sine wood sash a.re used, it is gen-t:ally eeaper to nave glazing done at the factory.
Steel sash are generally furnished open and

azing is performed on the job.
Cost of material varies with the stze and

kind of glass and whether glass is bedded in
1.utty ar,d- face puttied, face puttied Only, or set

)cl or metal beads.

TYPES OF GLASS

Single strength glass is approximately 1/10
i.ich thi:ek and used for small area:;, never to
Exceed 400 square inches. Double strength glass

is approximately .133 thick and is used where
high wind resistance is necessary. Window
glass comes in three grades, (AA) or superior
grade, (A) or very good, and,(B) for general or
utility -grade.

Heavy sheet glass comes in various thick-
nesses from 3/16 inch tci 1/4 inch and in sheet
sizes up to 76 inches x.120 inches. Sheet glass
is sometimes used' for windows but i usually
used ler ereenhouses. It is slightly wavy and
,rnay eause a slight distortion -)f images vtewed
'hrougn it.

-Pla:e glass is manufactured in a ci-ntinuous
ritbon and cut into large sheets. Plate ,elass 14s
gretind and polished for high quality. comes
n thicknesses from 1, 8 irch to 1 1/4inches and
is ',Isualle esed for iarewtndo.vs,such as.storefroas.

Tempered glass is glass that has 'ieen re-
heated ie jest bel,)w its melting point and sud-
denly cnoied by ell bath method.

ay cooling gainst metallic surface. Tem-
pered glass caneet be cut er drilled after
tempering and must be ordered to eenct size.
IL will ..ee.nstand heavy impacts and great pres-
sures but if !appeci near edge, will disintegrateto smail pece3.

Heat strengthen,ed glass is made of oolished
plate or patterned glass and is reheated and
ceoled to strengthen it.

It is'used in curtain Wall design as spandrel
glazing ef :nultistdried buildings.

Patterned glass is a rolled aat glss with
an impressioned design on one or boil sides.

Wire glass is a regular rolled, flat glass
with either a hexagonal zwisted or a diarnond
shaped welded continuouS wire mesh as near as
possible in the center of the sheet. The surface
may be either patterned, figured or polished.

Heat absol ning glass s usually a heavy sheet
glass, 1/5 inch er 1,4 inh thi. either a bluish
or -greenish cnbr. has the ability to absorb the
infra-red rays from the un. store than 35per-
cent of the heat is otclu

Insulating glass units are comprised of two
or More sheets of glass parated by either 3/16
inch. 1/4 inch, or 1 2 inch air space. These
units are factor!: sealed and the captive air is
Nydrated at atmospheric pressure. They are
made of either window glass or polishEd plate
glass. Special units may be obtained of varying
combinations of heat absorbing, laminated pat-
terned or tempered glass.

Glare reducing glass is available in double
strength, in panes ep to 60 inches x 80 inches,
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6 inch, 7/32 inch and 1;4 inch in panes
to 72 inches x 120 inches in size. It is light

color, gives clear vision and is also
heat absorbent. One-fourth inch glass

will exclude about 21 percent of the sun's heat
rays..

Laminated glass is comprised of two or more
sheets Of glass with one or more layers of trans-
parent vinyl plastic sandwiched between the
glass. An adhesive applied with heat and prbs-
sure cements the layers'into one unit. The elas-
ticity ai the plastic cushions any blow against
the glasE., preventing sharp pieces from flying.
There is also laminated glare reducing glass
where the pigment in the vinylplastic laminated
provides the glare control quality,

SASH PREPARATION

Atta.0 the sash to structure so it 'will with-
stand pe design load and to comply' with the
specifications. Adjust, plumb and square the,
sash to within 18 inch of nominal dimensions
on shop drawings. Remove all rivet, screw.
bolt or nail heads, welding fillets and other pro-
jections from specified clearances. Seal all
sash corners and fabrication intersections to
make the sash watertight. Primer paint all
sealing ,:urfaces oi wood sash and carbon steel
sash. Use appropriate solvents to remove
grease, 'lacquers and other organic protecting
finishes from sealing surfaces of aluminum sash.

GLASS CUTTING

Insof.:.r as possible, glass sh ld be purchased
ard stoc,:ed in sizes that can .be used without
cutting. Aass of specialsires is cut in the shop.
For glas,, sizes, measure ail four sides of the
sash an,: deduct 1 16 to 1, 8 inch in the light
size for irregularities in the sash. Minimum
equipme.it required for glass cutting consists of
a table, a common wood or metal T-square, and
a glass c,itter. The table should be about 4 feet
square. nth front and left-hand edges square.
Mark off the surface of the table vertically and
horizont Ily in inches, A thin coating of turpen-
tine or kerosene on the glass line to be cut is
helu.l n lubricating the action of the cutter
wheel. sharp cutter must be carefullY drawn
only ONCE along the line of the desired cut.
Additional strokes of the cUtter may result ,in
breakage.

Check dimensions related to sash openings
to be sure that adequate clearances are main-
tained or. all four sides of the perimeter. No

attempt should be made to change the size of
heat strengthened, tempered or doubled glazed
units since any Such effort will result in per-
manent damack All heat absorbing glass must
be clean cut. Wipping to remove flares or to
reduce oversized dimensions of heat-aksorbing
glass is not permitted.
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PREPARATION BEFORE GLAZING

Old wood sash. Clean all putty runs of
broken glass fragments and glazier's points.
Remove loose paint and putty by scraping. Wipe
the surface clean with cloth saturated in min-
eral spirits or turpentine, prime the putty runs,
and allow them to dry.

New wood saSri. Remove Oust, prime the
putty runs, and allow them to dry. All new wood
sasn should be pressure treated for decay pro-
tection in accordance with Federal Specification
TT-W-571. -

Old metal sash. Remove lobse paint or putty
by scraping. Use steel wool or sandpaper to
remove rust. Clean the surfaces thoroughly
with a cloth saturated in mineral spirits or
turpentine. P. Jne bare metal and allow it to
dr; thoroughly.

New metal sash. Wipe the sash thoroughly
with a cloth saturated in mineral spirits or
turpentine to remove dust, dirt. oil, or grease.
Remove rust with.steel NVO-Ol 43', sandpaper. If
the sash is not already factory primed, prime
it with rast-inhibitive paint and allow it to dry
thoroughly.

SETTING GLASS IN' WOOD
AND METAL SASH

Do not glaze or reglaze exterior: sash when
the temperature is 40 degrees F or lower unless
absolutely necessary. Sash and door members
must be thoroughly cleaned of dust with a brush
or, cloth dampened with turpentine or mineral
spirits. Lay a continuous 1/8-inch-thick bed of
puttror compound in the putty run (fig. 13-15).
The glazed face can be recognized as the size
on which the glass was cut. IL the glass has a
bowed surface, it should be set with the concave
side in. Wire glass is set with the twist verticaL
Press the glass firmly intoplace so that the bed
putty will fill all irregularities.

When glazing wood sash, insert two glazier's
points per side for small lights, and. about a
inches apart on all sides,for large lights. When
glazing metal sash, use the wire rslIpS or metal
glazing beads.
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Figure 13-15.Setting glass with glazier s

;, After the glass has been bedded, lay a con-
tinuous bead of putty against the perimeter of
the glass-lace putty run. Press the putty' with a
putty knife-or glazing tool with sufficient pres-
sure to ensure its complete adhesion to the glass
and sash. Finish with full, smooth, accurately
formed bevels with clean cut miters. Trim up
the bed putty on the reverse side of the glass.
When glsaiag ar reglexing interioP sash and
transoms, whether fixed or movable, and in-
terior doers, Ws* wood or metal glazing beads.
Exterior doors and hinged transoms shmild have
glass. Secured in place With inside wood or metal

beads bedded in putty. When setting
wire glass for 'security purposes, set wood or
metal g!azing beads, secured with screws, on
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n s and putty.

the side facing the area to be protected. Wood
Sash'initty should 'be painted as soon as it has
surface-hardened. Do not wait longer than
2 months after glazing. Metal sash, Type It
elastic compound. should be painted immedl-
ately after a firm skin forms on the surface.
Depending an weather conditions, the time for
skinning over may be 2 to 20 days. Type 11,
metal sash putty, can usually be painted within
2 weeks after placing. This putty should not be
painted before it has hardened because early
painting may retard the set.

Clean the glass on both sides after painting.
A cloth moistened with mineral spirits will re-
moce putty stains. Ammonia, acid solutions, or
wat r containing caustic soaps must not be used.



When scrapers are used, care should be toter-
cised to avoid breaking the paint seal at the

=,,1=1APO;UP4Be. .

and cutting glass creates a serious
ard. Appropriate gloves and

personal-protective equipment must be p
and adequate-procedures for the disposal of
cuttings and broken ed.

--... MUSH FL L G
-

Before any finish flooring is laid the rough
floor must be thoroughly cleaned. ALI piaster
droppings must be removed, all protruding nail-
heads driven flush. lad all irregularities planed
down or other*ise smoothed. The rough floor
should then oe care,fully inspected for any loose
vooards or other imperfections.

WOOD-STRIP FINISH FLOORING

Most wood-strip finish flooring is SIDE-
MATCHED (tongue-and-grooved on the edges),
and some is END-MATCHED (tongue-and-
grooved on the ends) as well. Softwood flooring
comes in face widths ranging from 2 1/4 to 51n.
The most widely used standard pattern of hard-
wood fboring has a face width.of 2 1/4 in. Most
wood-F.-trip floormg is recessedon the lower face
as sho,;-n in figures 13-16 and 13-17.

Wood subfloors are covered with building
paper r With a layer of heavy felt before wood-_ strip finish flooring is applied. If the specifica-
tions call for furring strips between the sub-
floorink; and the finish flooring, the strips are
railed on top of the paperor felt. Furring strips
are law at right angles to the line of the finish
f loorth.; ; they are usually spaced 12 or'l6 in. O.C.

Wood-strip flooring i laid at right angles to
the line of direction of the joists under the
largest room an the floor. The first strip laid
(which is called the STARTER strip) is 'laid
parallei to and 5,1 in. away from the outer
joist-end wall in the key room. This strip is
placed with the side groove toward the walL.and
face-nailed down with nails placed where they
will be concealed by the SHOE MOLDING (mold-
ing placed in the angle betWeen the baseboard
and the floor) as shown in figure 13-16.

Subsequent strips are cut, fitted, and laid
ahead of the nailing, about 6 or 8 courses (con-
tinueus wall-to-wall strips) at a time. A 3-man
crew is convenient for wood-strip flooring, witi.
one man cutting,bse second fitting, and the third
nailing. The cutter, cuts strips of random
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45.512
Figure 13-16. Blind-nailing starter strip

of wood finish flooring.

45.510

Figure 13-17.-Toenatling
strip flooring.

(various) lengths. The fitter lays out wall-to-
wall strips, taking care to stagger end-joints
in as uniform a manner as possible. The nailer
drives strips up hard against previously nailed
strips, using a piece of scrap flooring for the
purpose, and tben nails the strips down.

Couries which fpllow the starter course are
toenailed down as ehowti in figure I3-17'. Nails
should be driven into joists, and it is a good idea
to chalk-mark the lines of the joists on the
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building .paper before the floor4laying is started.,
For 25/32-in.4.hick flooring use 8-penny cut
(*ring nails; for 112-in.-thick flooring Use
6-penny wire casing nails; for 3/8-in.-thick
flooring use 4-penny wire casing nai1. Drive
each nail down to the point where- another blow
or two might cause the hammer to damage the

e 'of the strip: then use a nail set to drive
the nail the rest of the -way home. Best nailing
procedure ts to stand on the strip, with tois in-

;line with the outer edge, and strikethe nail from
a stooping position which will bring the ham:her
Se3ii square against the naiL

Sanding

Power-operated sanding machines are the
most satisfactory, means of preparing wood
floors ior (inishing. The operator should wear
an approved respirator mask while
sanding. Abrasive pape called
sandpaper. is made with- paper of fabric back-
ing. Formachine use, a fabric -backed or fabric-
r ..infor( NI paper backing is recommended. The

,minerai cutting agent glued to the face of the
paper may tie flint Federal Specification P-P-
1)5), garnet (Federal Specification P-P-1g1,
waterprlof).. or silicon carbide (Federal Speci-
fication P-P-101, waterproof). 'Cutting surfaces
are designatedclose coat (cutting grits coverjng
the entire face) or open coat (grits covering
about half the cutting surface). Opencoat paper
is reco:nmended for sanding over materials.
such as paint and varnish, that tend to clog
spaces between the grits. Flint papers are made
in at least 12 grades: 5/0 (very fine), 4/0, 3/0,
2:0, 0, 1/2, 1, 1 1/2, 2, 2 1/2, 3, 3 1/2 (very
coarse). Flint (sand) papers having glue binders
must not be stored where they will be subject to
oil, moisture, orcextreme heat and cold. Brittle
paper can be softeneli by dampening the backing.
Tne following table is a guide to sandpaper
.selection for floor furnishing.

Grade Type Use

3 .1/2 Open Preliminary roughing off of
staibboin varnish, shellac,
floor oil, wax, and deep.

penetrating filler, C0131-g
+pounds.

Not to be used for cutting IMO
wood surfaces.

sr"

-Grade f Type *Use

3 OPen Used in place of No. 3 1/2 for
surfaces of less resistance;
is preferred if it does the
required works

1/-2 Open Preliminary roughing" off of
floor finishes 'such as shel-
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lac wax floor oils, alcohol4. I

stains, and lacquered sur-
faces, f

Use as followup paper for
floors reughed off with No.
3 1/2.

Close Use instead of No. 2 and No.
'2 1/2 open coat where sur-
face permits cutting without
gumniing. Closed coatshould
be Aiaed. in preference to
open coat whenever prac-
ticable.

Close Use as a first paper on all new
floors.

Open Use as -a followup for No. 2
and No. 2 1/2 in all cas.:es.

Close Use the same Ls No. 1 open
coat to provide a smooth
floor finish.

Use a final finish on most floor
work.

1/0 & Close Use as a final finish on best
2/0 hardwood floor work.

3/0 & Close Use for finishing fine wood-
4/0 work, such as furniture, and

for rubbing down paint and
varnish finishes. .

In exceptional cases, when old floor finishes
cannot be removed by sanding:or scraping with
an abrasive, highly volatile liquids may be used.
Theeie liquids, As well- as those used in aoor
finishing, intlude paint and varnish remover,
varn$sh,, liquid paint, and shellac, which have
flashpoints as kr/ as 40 degrees F. F
should be done only under epçzt super

%MI
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Seal wood floor beallng and waxing theM
inthe foilowibg masizfee Apply Ifberailf.a sealer
at light varnish that conforms to Federaltpeci-
gication TT4-176. 'Spread or spray it alongithe
grain of the wood. After the sealer has diied

4.-comp1ete0, buff the flOor with a floor-polishing
machine, using f4o.l steelwool pads. If portions
of the-floor look lusterless, dry, or dead after
the buffing, continue .iealing and polishing until
the floor surface has a uniform appearance.
Apply two thin coats of water emulsion wax that
conforms to Federel Specification P-W-155.
Buff the wax after eacn, application has thoroughly
dried.

FLOORLNG

Navy construction, wood- trip- flooring
lias been largely,- replaced by various types of.
RESILIENT flporing, most of which is applied
in the torn of 6 x-8-, 9 )4 9-, or 12 x 12-in.
squares -called TILES. The types most fre-
quently used are ASPIIAIIT, VINYL, L.Z1O-
LEUM, CORK, and RITEIBER.,;

Manufacturers recomrnepd that wood sub-
floors have an underlayment for resilient floor-
ing, or th-it sheets of synthetic wood, such as
riewoo( )r Le e r ed hardboard, be 'nailed over
single seefloors. The subsueface must be care-
tilly cleaned, smoothed, and inspected, and any
cracks wider than W8 in. or tioles.larger than
1 4 in. :nust be filled. The subsurface is then
covered wite a felt backing, cemented dewn with
adhesiv... The tile is then laid on the felt.

Aspnalt. and vinyl tile is set in an asphalt tile
EMULSION. linoleum aid cork tile in linoleum
cement. and rubber tile in 'waterproof rubber
cement. The. manulacturer's instructions on
proper Methods of applying adhesive and laying
tile are proVided and should be da,refully fol-
lowed. AU floors subjected to excessive mois-
ture should oe applied with a waterproof adhesive.

ASPHALT AND VINYL TILES

Asphalt tile is a 'blended composition of as-
phaltic and/or resinous binders, asbestos fibers,
and inert fillers or pigments. It can be testa/led
satisfactorily over concrete floors in direct
contact with the ground without the need to com-
pletely waterproof the concrete sleb. It is quiet
anti safe to walk on, dunble, and resistant to
abrasion from :oot traffic and Common abuses

11...(0100.. ...
such as scuffing and 'cigarettefturns. The tile
is low in maintenance cost. Tiles are available
in sizes of 4 by 4 inches, 9 by 9. inches..ind
12 by 12 inchest.in thicioiesses pf 1/8 and 3/16
inch. Tiles 9 by 9 inches ore ,most commonly
used in military construction.

Vinyl tiles are .onulable in two types: vinyl
asbestos tile,- 'Federal Specificatiort L-T-345,
and LleXible vinyl; Federal Specification L-F-
450.- Tiles artk available 'in sizes of -6 by '6

inches, 9 by 9 inches. and 12 by 12 inches, aed
in thicknesses of 1/8 and 3/32 inch. Vinyi is
also available .1n 54-inch sheets. Vinyl tile may
be laid on a concrete floor in direct contact with
the ground only if the slab is Membrane-
waterproofed. Vinyl tiles are durable and easy
to keep clean. Vinyl piastic flcoriegs have gooa
resistance to abrasion. are impervious to water,
and are outstanding in resistance to grease, oila,
and alkalies.

Asphalt ahd vinyl tiles should be laid accord-
ing to the manufacturer's oecommendations, with
or without-lining felt as Suitable for the applica-
tion. Before the tile is laid, tbe.floor area should
be squared and the best method af1aying the tile
determined, depending.on the shape of the rooeo,
location of fixed furnishings and equipment. Ad
doorways./ Tile should always be laid from the'
center of the room toward the walls so that
border widths can be adjustedaccordingly. Tiles
shouid be stored for 24 hours before installation
in a room heated to at least 70 degrees. Cold
tiles may cause condeniaken on the underside
and brealt'dowii the cement b6nd. Cement should
be spread at a uniform consistency ahead of the
work and allowed to dry to a tacky state, before
tile is laid in it.

CERAMIC AND QUARRY FLOOR TILE

Ceramic floor tile is glazed or unglazed,
manufactured in small square, hexagonal, rec-
larigular, and circular shapes about 1/4 inch
thick, and oftren 4.sranged in mosaic patterns.
The pieces are us 'ally factory-assembled (face
side up) on paper sheets in the required pattern,
laid on a mortar setting bed, kessed firmly on
the mortar, and tamped true and even with.the-
finished floor line. Grout is then forced into the
joints, filling them completely, and is finished
flush and level with the flow' line.

Quarrt tile is asuall unglazed and manu-
factured in square and rectangular shapes,
ranging from 2 3/4 inches to 9 inches in width,
from 2 314 inches -to 12 inches in length, and of
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varying thicknesses. Tiles are laid individually
on -a mortar setting bed with joints about 1/2
inch wide.

in focations swch a,s galleys and food prepara-
tion. areas, where the floor is directly exposed
to the effects of Corrosion agents, use acid%.
resistant joint materiatio fill the joints. The
acid-resistant triortars'are proprieAry products
and snould be mixed in accordance with the
'manufacturer's recommendations. They should

c'cl.nottsed of powdered resin and liquid resin
cenieni and oe resistant to the effects of oils.
fats, greases, organic and inorgThic acids, salts,
alkalies, and mineral solvents.

DOORS

Ins ididoor ir ames are conitructed in several
ways. The interior type is cOnstructed like the
outside type except that no casing is used on-in-
side door frames. Iiinge blocks are nailed to
the inside wall'finishr where the. hinges are to
be placed, to' provide a nailing surface for the.
hinge 1..th with the door. Both the outside anc
inside door "fraines may.lie modified:to suit a LAS

climauc condition.

TOP PLATE'

MEADER

GPCLAD5
STUDS

JAMBS

Door jambs 13-18) are "the linings of the
framing of door openings.. Casings and stops
are n..:le4 to the door pt.rnbS and the door is
hung :roffi them. Inside ,jambs are made of .
3/4-inch stock and outside jambs of 1 3/8-inch
stock. The width of the stock will vary in ac07
cordance with the thickness of the walls, biside
jambs are built up with 3/8- by I 3/8-inch stops ,
lailed to the jamb, while outside jainbs areusti-
ally rabbettici out to receiie the Ooor. Jambs
are made and set in the following manner:

ReT.artitless oChow carefully rough openings
tre made, oe sure to plumb the jambs and level
the heads, when jambs gre set.

Rough openings are usually made' 2 1/2 inches
larger in' width and height than the size of the
door,to be hung. For example, a 2-foot 8-inch
by 6-foot 8-inch door wbuld need a rough open-
Ing. of 2 feet 10 1/12 inches by 6 feet 1(3,1/2
inches. This-exira space allows for the jambs,
the !edging, and ;he clearance space for' the
Glom: to swing.,

Level the floor' across 'the opening to deter-
.nine a variation in floor heights at the point
Atere he jambs rest on the floor.

TEHPOR
GLE
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Figure 1 8.Door jamb and door trim.

Now cut the head jamb with both ends square,
having allowed width of the door plus the depth
of both dadoei and a full 3/16 inch for door
clearance.

From the lower edge of tbe dado,.measure a
distance equal to the height.of the door plus the'
clearance wanted under it. Mark and cut s4uare.

9n the opposite jamb do the same, orgy make
additions or subtractions for the variation in the
floor, if any.

Now nail 'the jambs and jamb heads *ether
with 8-penny common nails through the dado Into .

the head jamb.
Set the jambs into the opentni and plai:eniall

bloclts under each jamb on the subfloor jusi as"
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thidk as the finish 'floor will be. This is to allow
4;the finAsh floor to go under. .

Plumb the 'jambs and level the jamb head.
Wedge the *sides with. shingles between the

jambs and the studs, -. to align, and then _nail se-
_curely in place.

Take care not to.' wedge- the jamb unevenly.
Ilse a straightedge 5 or 6 feet _long inside the

jambs to help prevent unevenwedging.
7 Check- jambs and head carefully, .1;pecause

jambs placed out of plumb will have a tendency
to swing the door optn or shut, depending on the
direction in which khe jamb is of of plumb.

DOOR TRIM

Door trirn material is nailed ontOthe jambs
to provide a fintish between the- jambs and the
plastered- wall.. It is frequently called "cas
(fig. 13-0.8). 5iZes vary from 1/2 to 8/4 inches
in thickness, and fnii 2 1/2 to 6 inches in
width. 'Most trim, nal: -.concave back, to fit over
uneven plaster. In mitered work, care must be
taken to ma,4e all, joints clean, square, neat, 'and'
well .fitted. (If the trim ts to,beaniteted at the
top corners. a miter box, miter sqUare, hammer
nail set and block plane will be needed.) Door
32enings are eased up in the following manner:

Leav,3 a margin of 1/4-then from the edge of
t:.e jamo t:3 Cle casing all around.

Cut -1:ie 1 the side casings square and even
t)4 with tte bottom of the jamb.
Cut _ne; *.op or niitered end next, -alloweig

I 4-ihcr; extra length for the margin at the top.
Nail casing onto the jamb and even with

U.e 1,/4-inch .targin liAe, starting at the top and
working. toward the bottom.

Use 4-penny finish nails along the jamb .side
a.aci 6--penny or 6-penny case nails along the
o iter ect:e of the casings. .

The lails along the auter edge will need to
b.1 long enough to go, th'rough the casing and
piastervand into the studs',

Set all nailheads about 1/8 i:nch below the
surface of 'the wood wttiti a nail eet.

Now apply the casing for the* otijer side and
then the head casing.

'FITTIN1 A pooR
If a n..mber, of doors are to be fitted and hung'i

a DOOR JACK like the one shown in figure 13-19
snould t p constructed, to hold acme upright for
the planing of edges and the installation of HARD-
WARE hinges-, locks, knots, and .other metal
fittings -)n a door or window).

NOTE: Ime edge di the door can be beveled
, to prevent binding ahd to give a tighter fit.

The first step in fitting a deor -lb to deter-
mine from' the floor plan the hinge

'stile and whit* the- s, and to mark both
the stiles and the cbrrespanding jambs accord...I,
.ingly. Next, carefully measure tte beight .nf the
flnibhed opening ON 'BOTH SIDE 'JAWS\ and
the width sof. the Opening AT- SOTS Pa,
BOTTOM. rlie finished opening should
fectly rectangular; but IT MAY NOT BE. Your

. job now is to fit the door accurately to the open-
ing, regardless of the shape of the opening.

A well-fitted door, when hung, should con-
form to the shape gf the -ffeniapsd opening, ess

',a clearnnce allowance of A/16 in. at the s des
and on UT. For an interiar drr without sill
or threshold there should be abottom clearance
aboVe tie finished floor of from 3/8 to 1/2 in.
This clearance is required to -ensure that the
"door will swing clear of carpeting; if the car-
peting is to be extra-thick, the bottom clearance
will have to be greater than 1/2 in. For a door
with a sill and no threshold, the bottom clear-
ance should be 1/18 in. above the sill. F6r a
door with a threshold,' the bottom clearance
should be 1/16 above the threshold. The Sill
and threshold, if any, should be set in lace
before the door is hung.

ay off the measured dimensions of the
finiShed opening, less allowances, on the door.
Check the door janibs. for trueness, and.if you
find any irregularities, ,_transfer them to the
door lines. Place the door in the jack and plane
the edges to the lines, setting the doOr in the
opening frquently to check the fit-

.HANGING A DOOR

You will be dealing mstinly with doors
equipped with SIDE hinges (hinges located on
the edgeS of one stile or the other). There are
various types of side hinges, but yours-will be
.mostly LOOSE-PIN BUTT MORTISE hinges like
the one shown in figure 13-20. A loosn-pin butt

consists of two rectangular LEAVES,
oted on a PIN which is called a,LOOSE PIN

because it can be removed by .simple extrac-
tion. The hinge is called a MORTISE hinge be-
cause the,leaves are MORTISED into gains mit
in theshinge stile ot the door and the hinge jamb
of the door frame.

ob. The first step in hanging a door is to lay out
the locations of the hinges on the hinge stile and

;the hinge jamb...Set the door in the frame, and
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and the head jamb, and force the top rail up
against the naa4 with the wedge marAed 3 in the
figure. Since a 4-penny finish nail -Fes a diam-eter of 1, 16 in. (which is the standatt top
clearance for a door)L the door is now at the
correct height.

Exterior doors usually haA 3 hinges, interior
doors, as a rule, only 2. The vertical distance
between the top of the door and the top of the
top hinge, and bdtween the top of the finish floor
and the bottog of die bottom hinge, may be
specified. If %not, the distances customarily
used are those shown in figure 13-21. The
middle hinge, if there' is one, is usually ocated
midway between the other two.

The Uize of a loose-pin butt mortise hinge is
, designated by the length (height) and by the com-

bined width of the leaves in inches (height is
always given Ural). The width varies with the
,requirements of setback, clearance, door thick-
ness, etc., and is calculated individually for each
door. ,Dsors 1 1/6-to 1 3/8 in. thick Fid

wide take a 3 1/2-in. hinge. Doors 1 1/
to 1 3/81n. thick and from 32 to 37-in. wide
a 4-in. hinge. Doors more than 1 3/8 tq. bnt
'not-Ignore thud 1 7/8 in. 4hick and up to 32-in.
wi4e take a 4 1/2 in. hinge; if more than 32 kit

-not' mire than 37-in. 'wide they take a
hinge;if from 37 to 43-in, wide they take a Srin.
EXTRA HEAVY hinge. 1?oors thicker than 1 7/8_

1 sau. rt.

mai Al i.j#4041. :.j

117.69
ly,* Figure 13-20.--Loost-pin, butt

mortise hinge. F

the hinge stile againat the hinge janib rith
wedge Inarked A in figure33-21. Then

4- ,.enny finish nail between the top
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1.
lb. and up4p 43-0. wide take. a 5-in. extra heavy
hng. DnorS thic:ier th4n I 7/1' in. and ivider
than 43-in, take a 6-in. extra heavy hinge.

Place the door in the cloor jack' and lay off
the outlines of the gains on .the edge.of the hinge
stile, using a hinge leaf ai a marker. The
,STILE HINGE SETBACK (shoWn in fig. 13-20),,

hould .c.e not less than 1/8-in, and is usually
made, abbut 1, 4-in. LaY out gains of exactly the
sante size-on the hinge jarab, and then chisel
out the gains to a depth exactly eijual to the.
thickness ofra leaf..

Separate the leaves cm the hinges by extract-
ing the loose pins;and screw the leaves into the
gains, taking care to ensure that trie loose pin
will be up When the door is hung in place. Hang
the door in place, insert the loose pins, and
check the, clearances at the side fambs. If the
;clearance along, the hinge jamb is too large
(more than 1/1§-.in.) and that along lhe lock
jamb too small' (less than 1/18), remove the
door,'remove the hinge leaves Worn the gains,
and slightly deepen the ipins. U the clearance
alOng the'hinge jamb is too-small and that along

IMmtee=111=1=cmcS111114.¢11131S=1
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Figure'13-21,7-Layirtg out hinge

locations on a door.

the loik jamb too large, the ga4ns are ttio deep.
This can be corrected by shimming up the leaves
with strips ol cardboard placed trt the gains.

&INST CYUNDER LOCICIALIG
-The parts of an ordinary cylinder LOC1C .for

a door are shown in figure 13-22. The proce,
dureS fos installing a lock of ,this typil is. as
follows(

Open the door' to a convenient wozki.ig insf-
tion and check it in place with wedgei under Use
bottom near, the outer edge:-

' Measure up 36 in. from the floor (the usual
knob height), and sipiare a line aprosp the face
Amand edge ca the lock stile. ,

-Use the template that is usually stil?pliecr
with cylinder lock; place
face.of the door (at proper
with layout lines) and mark
to be drillgd. (See fig.. 13-23 .

Drill tfe holes th
44 then the one thro
latch bolt. It should'

e template on thq
eight add alignment

centers of holes '

the face-.Of the door
edge to receive the

slightly deeper than the
..iength of the bolt.

Cut a gain for the l4ch-bolt- mounting plate,
and install the latch unit.

Install interior and exterior knobs°.
. 4.,1ind the position of the strike plate and in-

stall it in the jamb.
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Figure 1-22.--Pasts of a cylinder lock.,

INTERIOR NI11.1

The casini around the doiors and windows,
the baseboard with its base mold and shoe mold,
the picture mold, chair rail, cot ce móld, and
paner mold are the various trim embers used
in finishing the interior of g .

Various type# of smod can be uset) for interior
trim, such as bircbt oak, mahogany, 'walnut,
white and yellow All, md other available woods.
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Figure 1 -23.One type of tempLate.

A close-grain wood should be used when the
trim is to be iainted. Howeverharder, wciods
free from 'pitch wtU provide a better paint sur-
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BAiEBOARIIS

A trim member call'id a BA$EBOARD is usu-
atly installed on the line aldng which the walls
Jan the floors. Baseboard is nailed to the
studs with tvio 6-penny finish nails at each stud
crossing. The first step 1n installing baseboard,

1, ther!fore, lotatq all, the studs in the wall
and ma: k the Iocattohs on the floor with light
penc m Vice"
"'Baset'oard is ner o necl at outside corners
d butt joined at rt.s corners. Where tiase-;

boards cannot be miter- ,- or butt-joined at
corners, they should be c---.- Since the walls
at corner baseboard loc . may not be per-
fectly verttcal, ihside suid outside . corners
should be joinid as follows:

'440

Th butt-join a piece of baseboard to another
piece greedy in place at an inside corner, set
the piece 'to be joined in position on the floor,
brihg OP end against or-near the fice of the
ot trpis. e,and take dif the line of the face with
a rt. as shown in 111,11re 13-24. Use the
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117.62
Figure 13-24:--Butt-jclining baiieboard

at an inside corner.

same procedure when bu
against the side casings

For miter-joining at an outsi4e Porner, pro-
teed as shown in figure 13-25. 'First ail, a

of baseboard
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t fCE yolk

117.73
5.4.1.:ze 13-2 . Miter-joining baaeboird-

aat an outside corner.
e

CE of bas0o,ivi across the wall
corner, a shoom in the left-nand view and mark
the floor Aloc,C the edge of 4ce piece. Then set
the ,piece to de miterbd n *ace, and mark the
point wne're the Nall corner intersect5 the top
edge Ana' the point where the mark on the floor
intersev.ts the bottom edge.- Lay 45degree lines
a.eross the edge'frorn th4se poin*K- (for a 9)-
legree corner), connect these lineaVith a- line
a.croF,s »le ce, and melte: to the lines as M-
'r'icated.

me aor. .Nr.i6h the baseboard joini the
floor 3 1.1sually covered by strip of quarter-

Called a SHOE molding. The shoe
inould oebnatled to the floor, as 'shown

12-16. ana not to the baseboard. If 'It
nailed to `th e baseboard and" the floor ilhould,

4

ammipple .,

happen to settle, a space 401 appear between
the bottpm of the ,shoi molding and the floor
surface.

The. uppef arp, some-
graft wthastrlpoimo1dtngcal1eda.
'BASE CAP

MISCE ous vard'imitsams

Them . MOLDikuSually placed agiunst
the wall near the ceiling; Itowever, at:times you
may prefer to Lower it to 12 oz: 16 inches belYg
die CORNICE. MOLD is usually a targe
cove mold fitted and nailed aghinst both the wall
and c iling. The Cornice mold of .a roam ks,
some es ornameatil and made up of several

s. ThetliALR RAIL may bt placed at
heigh0 on the ,wall, usTally :amind 46

inches up from*.tbe floor:* Ttie chair. rail cah.be
used to fasten fixtures.; The_ ?MEL MOLD is
usgd to divide wall spaces into panels; this
mold May be used horizontalor vertical. SHEIJ-
CLSAkTS make removil(of shelVes easier and
they are very, convintient for.olosets.

CASINGS and tEOPS for doors' and windows
as well as STOOLS and APRONS, usually cOrne
in roaigh lengths. When 'this happees, it Is a
good Olan to *sort, seled, aid place the varimis
meritbets al each opening. 'When, they come in
randott leiegths, cut them to thwougn lengths,
and then assort died... M9st jaase members and

other moldings come m random lengt,hs. Re-
member that thelongest pieces should be re-
served for the longest distanced ft° be trimmed
to avcid unsightly patchihg ad piecing of trim.-
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