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INTRQDUCTION

e S R .

-~

The Draf 1ng module of Industrlal Orlentatlon is de31gned to glve you a brlef

o

o overall look at- draftlng careers. We want you to see both the good and thé“b

s

p01nts of belng a drafter v We w1ll cover such topics as career opportunities,

,JOb markets, salarles, and e ucatlonal requlrements as well as learn basic

- draftlng skllls “in.class. Ylur qu stions are,encouraged and will be answered in
A

et} 4 : - ‘ -
. . + ) i i . ~

o class» uuf o . N o Lo .

*

‘ . . - . . EE . ~‘
You w1ll receive hands-on experlence as you dfﬁw plans of a nlghtstand to be bu1lt

1n the Woodshop module and a screwdrlver to ‘be made 1n the Machlne shop module

. RELATED JOBS

' ARCHITECTURAL DRAFTSPERSON
PN o AREHIiaCTdRAL DESIGNER  °
‘Abro-BODYhDés;GNER AND LAYBQT bRAFIsPERsoN o g_‘ B
CABLE LAYOUT PEkébN"
CARTOGRAPHER |
- - * COMMERCTAL DRAFTSPERSON
( . R o oIL AND.GAS mECHANICQLnDRA;TSPERSON_
| | PLUMBING DRAFTSPERSON _
. REFRIGERATION DRAFTSPEﬁSON_

' TECHNIC.L ILLUSTRATOR

z . e < .. .
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EQUIPMENT PROVIDED

o 7 . T . Lo 4
182 o —
. G'
s = : —=
ﬂef pum— ;}
A. 30'x;60€Triangle 'i' . .
B, 45" Triamgle - ’ .
C. Sharpener .
D. DraBting tape
~ E. Eraser N ’
F. -Lead holder and lead (3H or 4H recommended)
G.- Triangular archltects scale = .
H. Trlangular englneers scale )
) OTHER EQUIPMENT AVAILABLE . = g
L
P

“rable trlangle

- rzctor . . !

K. si.zg sh-.eld '

L. ... »uztic uencil with- sized leads

M. Fr--._ 1 cure. e _ NS

N. Am- —~ettering gulde

0. ".Du: =g brush .

P. Cor . :s- . :

Not shc-. . Templates of d1fferent geometrie shapes

available in English or. Metrlc measurements.

g‘: LT . Lo B

' ”2d7
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-7 THE FOUR OBJECTIVES

ACCURACY To become proficient in drafting skills you must maintain a high
° . ' i R ) ) ’

3

as well, as on the job. ¢

"standard of accurate reproduction work. This is.important in the cTassroom

SPEED Speed as well as accuracv is 1mportant, especially in the bu51nesS

\

But, remember tHat speed is built as you learp the skills; vou zre nu. expected-

ree -

to have speed-.as a beginning -student. .

LEGIBILITY DraftingAis‘a pictorial‘form of communicic ... and

other forms of communication must be donme clearl: ... -7.. __:

your instructor for directions about testingdforwwarpage and true zngles.

.(ASharpener—--see diagram.

Draftlng tape———Most drafters prefer thls tape to cellophane tape becayse it

world;l The sooner the product is completed the more money the emclnyer saves
o ST , .

-_‘does ‘not damage the board or the paper when it is used and removed

£

of/abra51veness and hardness ) ‘The Weldon Roberts India or the Eberhard Faber

. ' Lo, N
- o B U

Ruby are used in general draftlng for erasing both penc11 and ink

PR

.

'be unders—:-: -.ad applied correctly. ~

NEK%NE:; E . zhe combination'of accurac . speec, ~ad legi? i oilus
N3 . : .
- pras.antadil 2 employer w1ll always prefer work tnat is cl 2 uell

prasentai v - weTk that,ls smudged and careless. ;

~ 'EQUIPMENT PROVIDED
1ne . Lo ey dll
JD X 60C mﬂg}..g-e '
%50 tr1angle
These tr1angles are made of clear plastlc to allow better v151bl iy during
use. They are used for‘draw1nq horlzontal, vertlcal and inclir=c . .neés. Ask

v

)

Eraser-—-There are many types of erasers avallable . Each has a d1 ferent degree °

-4
v

The Artgum_'



‘ ‘({ o - : ‘ -
Tl - ' L. 3 [ : . ) . )
« <1is used for general clean—up and remoV’al of pencil lines from under ink.

.

S : : ' |
T F. Lead holders and lead———A lead ‘holder, allaws you to use dlf.ferent Teads as - .

_needed.. Leads vary..from hard (the/H range) to medium (HB) t‘d soft _(Ithe B range)

) . . . .o o . . - .
- G. ’_I'riangula_r archltects scale—'——see dlagram. . ' -
_ H. Trdiangular engineefs scale---s» d-agram. - : < " Voo
. ’ ~
> " . ~ -
T o - OTHER =zau . wwiy AVAILABLE , .
— . . . . . . ‘ . ) L v h
-

I, Adjustable triangle---Combines z f-w*lons of trizz. _ss and the prctrzizor

for mor'e vatiety an,d' Flexibil: - in Juse. ' v~ T : —
T P‘rotractof-‘-’——'A plr'"otractor 1s 13z h'- :easurlng or SeTTicT an;gles other tt.«an
o 300, ,450.,‘ ‘6OQ[or ‘9'0.0'. '.“ A pl: z-— er,c:ractor. is the .f'_':aa;.»est and is satis:.:actof.y. ‘.
. B _ 5 5 ) e
’ v for ‘general work. " i R ) . . .
K. Eraslng sh:Leld——-Thls is usoiily 2 meta.l‘plate with czZ: :rent shapes of hcles ’

c_ut/ into‘it& When it is pl_.-~: sc tha: the hole expcze: :the section of work to ‘
. - . .v . . _ ‘_ﬁ ) . - . / ) . U. -t .
- be erased the rest of the wc-k is protzcted. i
. R . » 1 . -
Y - . )
L. Automatic pencil with sized leads. ' ‘

- [

" M. French’' Curve---These curves are made of clear plastic for good visibility;"
. v L o : . e A
They are used to déaw mechanical curves other than circular arcs or.arcs and
T -2 < ~ . o
are available in a variety of shapes_and'sizes,
- . ] ’ ‘o ) }
N. ‘Ames Lettering Guide---Used.for uniform,lettering. -/ N
0. h&;tingiBfush—ﬁ—ﬁhis brush is used for removing efraser crumbs from thé drawing
o / . , ' i :
without causlng smears, - o ' ) o . )

-
~

. - . .
P.- Compass—-:—’I‘here are two types of compas-se/ _ ’I‘he tradltional style and - the giant
o bow st)tle., Bbth have one leg w1th a socket joint that allows pen or pencul "

)

s

attachments to be inserted. .‘The g1ant bow is most often.used'for production

pdra.f/{ing when dark clean lines are needed for accurate, legibile. repro'd_ucti'ons-.a

. . N . - . . .
. i & r o . . .
1 - Lo~ @ . . . .
- s, : . v . .
¢ N ; . Ce . . : . .
~

~3
<
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- A'RcuiTEcrs SCALE ;o
The architects scale con513ts of “one' fukl-gize scale and
“ten overlapping’ reduted size scales. In this 1llustrat10n
only four scales are shown." In all the reduced scales the
major divisions represent feét. .Thus the subdivisions
‘represent inches ahd- fractions. For example, the, I scale
. means 1 inch =-1 foot. Therefore the top scale is shown

full size whlle the bottom scaLe is drawn’ to the 1 scale

N -~ . -y
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ENGINEERS SCALE" T o

The englneers stale uses the metrlc system:and has the
advantage of the decimal system which eleviates fractions.
It consists of six reduced-size scales. To understand this

scale it ‘is advised that .youd become famillar with the
metric ﬁstem
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*.°  /INTRODUCTION

/.

-In the mechanics module wefwili become familiar with meéchanics’ terminology,:

2/ . : o \ @ -
tools, and work environments as well as the basic system .ir :n automobile, We
. ' ) v .,

) will also learn some basic automobile maintenance procedu-__ ;Lat'you can-do

on your own car. - We hope the experience ip class will ta. " : mystery awaynyk“

from working on automobiles and that you will" learn to uws © zir manuals;as

oo

'tools for trying different kinds of mechanical maintenanr 1t __2dures,

l
[

v‘,l.a .\_ ' - :

Although we will focus on automobile mechanics, you'shoul” . :ome aware. of the
N e / .

many other types of mechanics occupatlons. Mechanics worL iz many different

. -

types of JObS and with many different types of equipment but the basic con—’

cepts'and tools,are.similar.

o . 'RELATED JOBS - : e

[ : S
AIR CONDITLONING, REFRIGERATION & HEATING MECHANIC
- o APPLIANCE RE?AIR ' o -
. BOAT ENGINE REPAIR |
— BUSINESS MACHINE REPAIR -

s - DIESEL MEGHANIC & % . .

FARM EQUIPMENT’REPAIR L

7’J:f71,? 'h ;..;, . '1 GAS STATION AITENDA%T -
e . .,iNDUSTRIAL WACHINERY REPAIR - .
e o . INSTRUMENT REPAIR '1 o
|  MAINTENANCE ELECTRICIANL
e ..“MOTORCYCLb MECHANIC f_.” - R
, & EaRms . | ”
LoE "_TRuckﬂAND{Bus.MECHANrc'~', e

L. VENDING MACHINE MECHANIC » DA

ﬁflk; fx N v' »]\ '”eli" | ,f'.. f ,;iyl_;i .
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g S - MECHANICS™. Y S .
. ) tﬁf‘) . .'_ . s . -‘, -‘ | ' ‘, . o .',

Although an automoblle -has thousands of parts, these are the'major-working

R . . . R )
o . .

‘Asystemsjthat wiil he discussed in this module: . T, ) e
:Cooling~System I i o N
iElectrical and{Ignition System o o

LY ) ) . L

.. Fuel System

Engine : - s . e A

cw . . A . ‘ a
N . 3 . . - -
: . 3 . . . . -
PN - . .

Transmission and Differential S L S
.i z . d ’ o o, ) . . ' \34.’
Wheels and Brakes : S . : .
. Lubrication Systemaﬁ. 4 = ' - .
. : : , )

' ‘Steering o ,'. .

"NOTE: The explanations provided do not coveraallithe various systems [found - in

_ cars, only the’ most common,. ° ‘,KA} S . .
‘ S A L R N -

1, . iearfr corg ——— P ©_ RADIATOR
'7/ ~ HEATER- 1[0SES — N _RADI} JR CAP

é\ "\ \|. - — LOWER HOSE -’

~ ' UPPER HOSE —

“ : ':1 T '
, | .- DRAIN PLUG =
. i: . . .A P .
e w7 COOLING SYSTEM -
The cooling system includes the RADIATOR, THERMOSTAT, HOSES FAN and FAN BELT

WATER PUMP COOLANT and HEATER. : The coolant (usually a mixture of water and

2 " gntifp Ze) is circulated by the water pump to pick up heat from the engine.
[y “ . . A ' .-“ ‘ . . -. - . RN o . 3 .‘ . ‘\ B ‘_‘__ . A.: ) .
g R 3 19




v

The coolant is pumped Th#ouwh’obe":nﬁs in rha engine‘block throufh t e.-fper

 hose, and back to the 3. .at " rlow £ the coolant back to che ruc _aton
" is regulated by the.the- svat, Jhl a 1is located in the engine block - the _

opening to the upper ho- he _+~z ..on of the thermostat varies. The

fan blades’in front of ~diat . Ve -« : : :

, - o COMBUSTION SPARK

. air over the radiator t. .. ve h... ~tom - - : T " PLUG

the coolant. The fan bel: which .. s HEAD

the fan‘also_drives the water 'bum- The

‘cooling system is als> the 'source v .
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heating a car as the hez zep hoss: zzzxy C
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.back to the radiator._ FIG. 1 sho +» how N ; T
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the engine water Jacket allows coollut to — — x

r surround the cylinder and where the head gasket forms a tight seal'toykeep oY

_ coolant out of the combustion chamoer.’
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e +% © ELECTRICAL AND IGNITION SYSTEM
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N The elestrical system includes the BATTERY ALTERNATOR STARTER MOTOR and al}
.1l

elect'rical accessories. The starter *tor ig exactly what the ‘name implies--a'

? , [
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75» motor which starts the.engine. The electrical current- needed to start the'
7 . . . . ,} . ‘ . . -

vengine and power ‘the accessories is stored in the battery.< To keep ‘the bat-

-engine ‘to create elec rical energ\ fhat recharges‘the battery._ A VOLTAGE
REGUiATOR controls the voltége sent to the battery and other electrical compo—
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When th: .ar . -z_f-. :urrent flows fr?P the battery-to.the COIL whi.
part of the i~ _:. 4 sy: tem. The coil boosts,the.woltage from the batt
- : : . : o - S N -
,Jn-around'ZS,OOO : .3 (the v-ltage is'necessary’to’hvrn the fuel and air mixture
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: the eIectrical charge to the SPARK PLUG in . 2 .
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;; each cylinder. When the current Jumps ;
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ture An the cylinder. The RUTOR and CAP : i N
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ylinders. Most autos have 'a cycle of i’our strcizs, constanily v ooe tad, A
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stroke is the movement of the piston all the way Up )r al] th.- : in:;;de
zhe cylinder. Lawn mowers and chain«i;'saws usually IS Lot nen
By - . 'L»,.- . '*e
. the two stroke engine, the engine fires ever" szeo ud.so
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.. FUEL “SYSTEM

: 'The fuel sgstem s maJor parts are the FUEL PUMP and FUE (ELLTER AIR FILTER

A )

. and CARBURETOR. . The fuel pump sends a steady supply of ,as for combustion "
‘through the fuel line to the carburetor. Air is pul_.ed in through th. air’ -

filter by the’ vgcuum created by actlon of the piétons moving down ir - ,-.Ir?.
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' cilihders. The air filter keej:
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U,.~The elecﬁricél‘éﬁd Fuel systems that have jusﬁ“bgeg,éxplained proVide-thqt?'

o - . — . ) . ‘T . L,
. 1 - y v : .
current,’' fuel, and air neécessary for -engine operation.: The most:common :
- ’ . S Y R i ' ' - L)

. ', internal combustion engine_i%/the four~stroke engine powered by gasoline."

*  Below,is a diagram of its most impofténtﬁﬁapgs.' - 'f
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Inside thé cylinders of t‘e engine are pistons which are connedted to the.

} ;,

CRANKSHAFT and are tight fitting because of the piston rings.

Ia a four

cylinder engine, the crankshaft makes the pistons in cylinders 1&3 go down

while the pistons in cylindera 2 & 4 go up. When the proper fuel th is fed

fnto the““ylinder and the sparks from,the spark plugs 2re in proper firing

order, the sparks ignitevthe fuel and the resulting pressure forces the
: . \

o B -

pistons down.:
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"The crankshaft then turns, forcing the’ pistons upward to

g -

a

- -.recei;e_another spark plug firing.
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Four strokes complete each piston cycle.
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-.E\ . Intake stroke—-pistonigoes down, sucking in Elr/fuel~m1x from carburetor. o

) o 24 Compression stroke--the air/fuel mix is compressed and heated by upward

-
a

o movement df)the piston, -the air/fuel mix is ignited by Spark from spark’
: . & . .
i plug- S ”'f_. L > "

\ . . ] ] IR o . _‘: o . . o
: 3. Power‘stroke--igniting of the air/fuel mix creates a,great~f0rce'that

2 .
A . - - .
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drives-Ehe piston down.
.‘gsﬂ A;k Exhaust stroke--piston moves upward and burned fuel ip the cylinders is
S . .o .. _ i

Sk forced out throbgp exhaust valve. ,;_fb
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, Each cylinder has INTAKE and EXHAUST~VALVES't6'congrol'the entry of the B

B - D . \ ‘
v ’ . : . e
. . 3 ] . .

‘ air/fuel mix and’ the exit of the exhaust. Valves are operated by LIFTERS and
’ o

&

PUSH RDDS attached to ‘the’ CAMSHAFT. When the piston.goesvdown on the intake y
stroke, the intaké valve. is open’ allowing the air/fuel mix into the cylinde? o
& 3 v ‘ i~ o

Both valves are: closed an, the compression and power strokes. When the piston

. moves up during the exhaust stroke, the exhaust valve ig open. - The‘pistons |

- are connected to- the crankshhft ‘by. CONNECTING RODS.f The up:and down‘movement

» —_—

©, of the‘pistons is turned into rotary motion in the grankshaftji The'érankshaftr

j ) o - : ,
turns and sends power throughtto\the rest of the system. L ° .
. . L . . - - | 4’ M i)
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The engine has two' MANIghLDs——intake and " | . CARBURETOR".

N

exhaust (FIG. 7). The eir/fuel mix from | _
_ INTAKE.

.the ca(puretor enters the cylinders R Eie MANTIFOLD

- . L

r) : ’through’ e intake manifold and burned-iq

‘ * [ 5 L ' ,. ) . ) .4 ™~
gases'exit from the'cylinders thrdugh the. EXHAUST
'MANIFOLD/ -° :
exhaust manifold that is connected to. the - : ' i
j - . SYSTEM
haust pipeZQnd the muffler.,: LN SR Fig.7
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TRANSMISSION AND DIFFERENTIAL

r ‘ o [ e -7 v
}he TRANSMISSION increases the torque (the amount of turning force produced)

]

available to turn the wheels. Cars need a DRIVELINE to carry the transmis-

o - Sons power to'thelrearlwheels. The driveline also has JOLntS called uniger;;f
e, ] ’ . C . . :
Lﬁﬁz i ial or~U—joints which allow for up and down movement as the car goes oVer'road ‘
. ;ahumps.: The’ DIFFERENTIAL is a set.of gears that transfers power from the . :

driveline to the rear. axle. The dif'

rential gears let the whee1s turn .

S ~e NN oo
~ together or turn “at d éﬁprent speed . - This allows ‘the car 'to - turn corners,
o = ! LR e .
E _where'the~outside-wheel will have-fo turn’ faster. B BT
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The transmission consists of gears which engage or disengage in.order to pro— T

\'ttransmission change tordue as.needed."
;low“gearhthevtransuission,has'aigear'ratio"~V: | e
: of*3i1

V'thfbe times to one of the other gear.‘

]

vide power for the des1red speed.
'y S
moving.

Y

- (power), theltranSmissiod_is nécessary to %ihcrease torque.
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First gea

In ,

wé;comes neutral to get. the car

®

.;Since low»rpm (engine revolutions per minute)'means low torque

.

rT_he ‘gears .in_the

L7

v . NI
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When the large gear turns, the ‘torque. o

the smaller gear is increased (FIG. 8)

'In second gear, the gear‘ratio is42:1.
4;“ N - ..
e

-which'means thdt one'gear turns

In~

.l

drive the gear ratio i511 1 which"means

.
- -

_Fig.8 :

-

Fig 9 -

s

”%ears are, equal siZe (FIGQ;9)
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Mechanicalufofce~sup§1ied bylpushing on.the brake pedal prgvides the pressure

[

.
o

that is applied to the brakes on. the wheels. lhis force i"

’

hydqgalii?force “of Eﬁr“bra&e fluid.
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‘ pressure to hydraulic pressure.

e -

— . ) S . . p
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The MASTER CYLINDER is a reservoir of brake fluid——some contain two sections,

one for the front and one for the Trear wheels. It also ‘converts mechanical

{
Pushing a brake pedal creates the hydraulic

,\ Eied

- pressure from the master cylinder and transfers it through “the brake line to

.

the WHEEL CYLINDERS at each brake (FIG. 10).’ Wheel cylinders have pistons'

/

'.which move the BRAKE SHOE against the- moving BRAKE DRUM, creating friction

) . ra

,which stops the-r?tation of the wheel (FIb. ll)

v, \(

CYLINDER — - ; _ﬁ&

_ WHEEL
CYLINDER

'because of excessiVe heat.,

K ... .DIPSTICK——

TIRE — , SHOE
BRAKE LINES )
R - Fig;lOl L
; S R . _ : 3 R
LUBRICATION - 2 S

.The engine is made up -of metal parts which moye against each other. 0il is

v Lo

"fnecessary to lubricate these parts so/that they do not wear out or. seize up

The crankcase, which houses the crankshaft has a
resefboir for oil called the OIL PAN., An OIL PUMP‘circulatgshthe oilland the

OIL FILTER keeps it clean.rf:.

\o

— OTL CAP’ (FOR FILLING)

OTL FILTER -

ENGINE OIL +  *+° -
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e sTERRING . =

When the steering wheel is. turned
3

w1th1n the STEERING BOX. The, STEERING LINKAGE wh1ch connects the gear box to-

. the movement: is- multiplied by the gears

. the front wheels, moves the wheels 1n the direction the steeping wheel turns.
e

The linkage consists of . round TIE RODS connected by sockets called the ‘TIE ROD

: ENDS. The RELAY ROD transfers the direction from the steering box to the tie

rods and then to. the lower steer1ng arms ‘of the’ wheels.

¥ ' STEERING" ARMS,
, TIE RODS, - )
, N : iod N ' ?:‘“ 9
M P :
STEERING ROD~"| . . -
. d 'STEERING. - v
: ERTNG BOX |
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The Construction module of Industrial 0r1entation Wlll 1ntroduce ygu toithz;

basic concepts, terminology; tools, materials, and‘methods used in wood frame

v'construction. You will also ‘be introduced to energy effecient construction and
'-s\"-.,

o passive solar design A
.Training in construction can prepare you for: constructlon jobs, related Jobs ]
such as sales, estimating, materlals handllng, or remeodeling/restoration work
It can also prepare you for apprenticeships in carpentry and related construction

»occupations.r T R

. RELATED JOBS’
ARCHITECTS ~ © L
¢ :  BUILDING INQPECTORS
CARPENTERS . ';
W ' BRICKLAYERS o o i}
o MASONS . R
' 'FLOOR LAYERS - ) | o
e . .%i' ; GLAZIERS A L .
| ' PLASTERERS- 3 DRYWALL‘INSTALLERS ﬁg | |
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BUILDING TERMS . ]
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(1) Chimney flue A (12) Building pép'e_r (23) Footing B . '
(2) Flas'h'iné' -§13) -Bevel Siding - - o (24) Foundation Wall
/(3) Ridge (14) Wall Sheathing (25) Waterproofing
. (4) Rake Nas) Teie (26) Drain Tile
(5) Vent; Louver . -(16) Stoop (27) Gradg Line -
(6) Rafter . (17) Stud | ' (28) Knee Brace -
(7) Roof decking (18) Corner. Brace (29) Lintel; Header
(8) Insulation . ) (19)-Floor_ Joist-’.{é,’ig y “(30) Si11. _
. (9) Gut'ter ° - (20) 5411 Plate © =% . . (31) Double Hirg Window|
. (10) Eave , © (21) Steel Column. (32) Shutters
(11) VDownspdut;'r - ' /(22),KeyWay (33) Double Plate “
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dﬂmﬂ 'WOOD FRAMING DETA!LS/ B
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 NOTE: D

DIMENSIONS SHOWN APPLY TO 2. X4 FmM/Ne. OTHER SI1ZES VARY ACCORDINGLY.
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SHEATHING.

FELT UNDERLAY

(Boards or CDX)

- ACIA

FLASHING

FURRING STRIP

RAFTER
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LUMBER GRADES FOR SOFTWOODS
Classification Grade, Descrlptlon o
- . L ,
.. 'ﬁ: Nearly frawless-best ch01ce ler ffiins &
g " natural finishes
Select B. " Same as "A" but may contain?smalf\defects
' C Defects which can be hidden by pg&nt~;
D i ~SagF as "C" but more defects
{1 Contains ‘some defects but Should not have
: warps, splits,'or‘decay— good utility
lumber S e
. © #2 Fairly sound- no splits or warps- may have
Common - . loose knots or drscploratlon
. #3 Medium quallty— aqj type of defect may be 4
L - ; - fournd ,
— #4 Low quality- all defects plus open knot
-t : Roles
“#5 . 'Poorest-quallty--E?ed as filler.
~ . B
) > ' - S S — =
. Construction. Highest qua}ityé C YA ¢
R ¢ . Standard High'qqality‘wﬁph slight.defects  )
Structural : - —
(Graded Utility Poor quality- used when streng;hened by
- mainly S additional members )
for -~ ~ 'Econom Lowest quality ' a
strength) i _ (\4 y . 3 q a1ity - : . \
' Y \ - : c 4"_ L
S ,STOCK SIZES . *

o &8

(FEET)

© NOMINAL SIZE - NORMAL: .

L ACTVAL 'SIZE~ FINISH ){'

. \t " ’ N ) . .
);NORMAL e ——— *
FINISH &= —————f




.1 - SAWING TIPS
.t ‘ .3 =
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Ripcut Angle

L4

fPlyzood Angle

.
»
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i N ‘ o o )
.Use ¢hip torhold ¢ .
kerf open )

v - ) e f- .
Stack for cutting
duplicates”
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Tacked for '
clamped guide ,
L for $aw e
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.-+ . . HAND JOOC DESCRIPTIONS . .= . =~ 7 e s o

RN ! P T ' ) . T . ""‘ ¢

b c’.1ﬁ§Rip Saw o '_- 26 inch blade with 5 1/2 teeth‘per inch Usé for

;'cutting with the grain; to start a ripping cut
'_use‘the tip portion of the. blade.- Y" _

2), Crosscut, Saw 26 inch blade’with 7 to 12 Eeeth per inch Use T

: ? Lt _-" - for cutting across the- grain miter cuts and '
o S, plywood To *8tart ' a crosscut; use thé butt: L
L e e 'porii&n of 'the blade near. the handle. : ‘_ St

ay . .

I e’
| s

43) Compass,Sawﬁg .~ .12 or 14 inch; ¥se. for eutting curves or' inside 7
L L NN vcuts' Start cutting from a hole bored in the woodf
. 4) Coping Saw = Blades are’ 1/16" to 1/8" wide ‘and from 6" to 6 5/8" -
) . TR long, Blades’ can .face in any direction Use for E
A S T .“cutting small—diameter curves.
-UHS)_BackSawa S .10 to 16 inch in length with “12-or - 13 teeth per
ST o ‘inch Use for® smooth cuts or joint cutting.

N

N . 7
. . <«
g ve A i

. B) Scratch Awl _ * = - Starting holes for small.screws Marking dimension
S ‘-;-‘_.4'.'. S points. ) . . : o S
¥, - °7) Nail Set’ = v . Use to:drive nails below wood, surface .0 that they
R : : {: may be" hidden with wood putty. ' - .
R A b BN
) - »f:8).Dr§wall,Hammerﬂ Lightwaight hammer for driving nails into drywall
. N with slot for,pulling nails. f'-. ST e

o

g'9)'Hammer W/ '_'"‘?f:l 20 to 22 0z .3 Heavy—duty amnfer’ for driving large
- Ripping Claw --f"nails _or. spikes and sej rating nailed boards. L

‘f_rglO)iClaw'Hammer ' ﬂj ' 16 oz., General carpe try work. ";.
fll)iSledge'Hammer. ngw g2 to. 20 bs., Heavy work such as driving large
R A stakes. . .

.f{lZ)HSquare‘Blade.;>jl‘“w:Use for hard-to-turn screws, Equipped to, take -
" . Screwdriver - ¢ _;wrench . . T _

©13). Stubby Screwdriver - Use for tight spots._

flﬁ)fOffSet Screwdriverf,‘Use for awkward spots.*. 'g: . . :;5 » ~]lb{d
‘.vr15) Standard : -ﬁ,ﬂ .Use:for-slptted head scnewsforjdrivescrews,".v:'
j:'. e ;Screwdriver ' "f’ : : ' /'.‘ . . S
. ’ . /w . . , \\A’\ ) . . ‘. . . La - #' .
C.'. ' 16) Phillips e Use for Ph llips héad ScreWs. co e S A
S -fScrewdriver y ”,u_:f T o ?L' IR Lo o
"17)jSpiral*Ratchet e Use tg drive a. number, of screws rapidly,_Can be L

B -0 i
- '

]

"..Screwdriver. . . set in reverse to remove’ screws.'_ ]

b RPN Y . : - o : . . [
¥

LI . .
P .




. . B

'18) Brace & Bit . " Use to bore holes for bolts or dowels, Many types s
: Cee of bits are available. '_ : ’
19) Hand i1l "4 Use td drill smal]n holes such - 4% holes %o start |
& Points _ T .~Q ‘screws. ﬁj . s _
P 20) Slip jolnt Pliers ] Use fon.gripping various materials\xﬁdﬁusts for.
. . normal or wide opening . . L
. . . e o Y ¥ .. . . .' ’ N o
21) End-cutting c Harddned cutting edge for cutting wire or pullipg
Nippers e nails. L e N .
:. L > . s '. Iy ' . a.
22) Channel—type ’ : Opens wider ighan other pliers and provides long— -
Pliers e handle leve ge. T . S T
23) 1/2 Round L Use for rounding off edges of wood or shaping

Bastard Rasp

'*”24) Firmer Chisel S~ Use for joint work or shaping on heavy. work Use
3 S wooden mallet ‘to drive chisel. ,“‘A ‘

Y

QS) Bevel—edge Chisel ~ Use for. shaping,_making mortises or, j:ints.\}

26) Box Wrench :' - Use to grip nut,or bolt heads wher” -a wrench can
! be applied from the end of ‘the Work o
" '27)'0pen—end Wrenéh",: Use where a'wxench cannot be applied over the eny
|.‘. j‘ . ‘ . ’ ' ‘ of the work L d R A M AN e .
. :\w28) Adjustable'Wrenchl Same use as. open—end wrench but - can adjusted to fit._ -
29) Bench Plane R | Use ‘to smooth edge or: doing chgcfers and bevels.
T R r
. 30) Carpenters Level = Use for checking vertical surfaces for plumb or
Co horizontal Surfaces for. level.r- e

-t : . . . . 4
° R . : LY !

“'31).Combination Squate Use for marking ‘cut. lines or testing assemblies for -

R EQ-:- squareness, Use for miter marking
.-32) Steel Tape Rule ' Measuring and marking wood Tl
33) Rafter Square "f' Tests squareness marking right angles and calculat— o
ing rafter cuts..v"L\_ : N
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 NAILS - CONVENTIONAL -FORMS -

g/f SIZE

34 | 4d | 54 |Ga | Td | 84 | 94 |10 | 124 | 16d | 204]| 304|404

eo4| -

J-

a1 |19a| 2 |24 |2%| 2% 3 [9V4|3%| 4 |4%

LENGTH

L

Common

1568|316 |271 [181 {161 |106| 26 |69 | 63 |49 |31 |24

'gmtB — - Mool 635 [473 |406|236| 210145 [132 | 24 | 88| 71 | 52 |46 |35
: ox . - ' 1 ! :
== > 46

CasingP

1010 | 635|478 | 406| 236|210 | 145 | 132| 04 | 88 | 71" | 52 35

. —

Flnish

1331 500 238|189 ma 121 go 62|

a ¢

aq:'r sa'f 303 u3.

|| !Approx No of Nalls Per Pound

o NAILS "SPECIAL PURPOSE

Wire Brads

'_3/15v;to 3"'Lig@thQEk &-mqldiﬁg.

+

", 2d to 20d - Flooring; Cohscfuétibn.'

_ Available’in dif}erent”léngtﬁs;

ot hs; Used
for fastening flexible materials

. I A ‘« B
> i e S e
}: Temporary construction worke.
. ot oo I . 4 . . ‘. . T .
. fL - : g ot
‘ _— %"/6";0 12" - Heavy construction B
... Spike B - - :
. o

'Cqungersinkaf

;- NAILING TIPS ..
Avoid wood, split |- Clinching a nail Toenailing

o

Wfohg-“'

N \

'Ri?ht'

GenérgliRdle:7

SRS o
A nail 'should

' be 2 1/2 to 3 times as long7as_
3the4phickness

of’ the board being nalled

- L

‘1-3 .

43




WOOD SCREW STZES

e FEETEE W i i H '

'GUAGE # - 12 3 4 .5'__'6__ 7.8 16 .

LENGTHS , - | o '-/4_"- VAL Yo %E Ve Ye- '/zf—" ,f/;"—‘ _%,'— 7N L
AVAILABLE . | %" 1" |4 1A 24" 2/ '3 3 34 4 A S

- DESCRIPTION AND TYPES

v ) =

) ) R . .- ) co 1
Screw size is designated by:/” ‘ _ Flat Head ~ =~ ;@m

e T o < . . o /

GUAGE# - Outside diameter of shank .| '@ = = '
. o
LENGTH_ ~ Distance from point: to base ‘ Round H?a_d ]
of head. , '

Oval Head IM@

7 jueys

_ Diameter
of Body -,

~ ~ Root
s Diameter’

Drive Screw .

ya8uag
-}: jEi

peaauL

Fillister Head - ety

Lag Bolt

(::)- Drivescrew : J)' Lag'Bolt. e - P 'q_.

i @:"smc:ed Phillips a2 T N s ]
{ : '

' METHODS OF SETTING A" SCREW'

.WASHERS " | COUNTERSINK | COUNTERBORE " CONCEALING A’ SCREW,

6

Countersink

FlU.Sh . L 8o T s

Plugs




- BOLTS

J ¢ avcHomING DEVICES . ¢

Carriage Bolt

.‘@

4 \\\\\\\\\\\\\\\\\"\\\\\\\\3 '

) 'I_‘oggle Bolt =

. . : . )
. L
l\\\\“\\\\\\\\\\\\\\\\\\\\\“\\\\\\\\\\\\\\\\\\\\\\\\\\\-

[LATTATIRT

, ‘-!-..»e.

Machine Bolt

llllllllllWMNWNNMN"

4"!"

1

P lasticl Expansion "Anchor

Molly Bolt

Stove Bolt °

%ﬁ%

k)

A i}
VT A

]

~ WASHERS

“Wooden-=-- g R %

e

s .-“' .

9' Expans:l.on
Shield.

. _v. .

: _Masonry Bolt and Anchor’

-

o~

}/

PRI
"o'

Plain. - - Squdre

m Hexagon :

@ '_Sp"ring : 4 e L

1o

Upholstery Nails

Fastening upholstery

. i l P
o Iptesmay | G CaP-
- g ixternal e
4Cle4_a:t ) P . @ “Tooth -~ . | .
, : , S | NV ving
S BESRY MISCELLANEQUS FASTENERS ' . .
N : ’ _ -
4 Tacks , T Glazier Pointsl _

T . Fastening carpet or ’ o o
' [ID fabric to wood. & D - Holding 81399 in

- - e D ) L7 place._; '

Corrugated Fastener

Light quty miter

to wood A Joints. -
' ) . R » . « *\\ ) ;‘_; L_' -
. ‘ oo L . o 1,,:. T
Escutcheon Pdints ! ' ‘~4‘Staples o .
3 - : Decorating head _ e . ) - Many forms/to hold .
@D ‘Attaching fixtures. : @ RN various wire.
o . ) "’_ I . B : D; .
| NS G5




”ijLower Blade ~ !

. ~ Guard

. Retracting d,

Upper ‘Blade

Knob e

" Crosscut.

~ Trigger Suitcb

~ Power-Cord o

‘Blade Tilt
Lock

Base Plate .

- Guard = .t -
' "Blade -
» Tt . S
\-| - . " ‘. ,
..‘ 1l . »‘a.
' - . .
. —/™: OF BLADES
- ‘; : ’-Conbination . " Hollow Ground
X ; ;

FCrosscut‘;' . Rip-Blade Blade

o -
. PR : ( ! [ u o
) CIRCULAR POWER SAW AND BLADES-
w l* .. . - - - - ] P
SAFETY TIPS: Always. make sure: that boards to’ be cut are
' firmly supported. N .
‘ ~-Start the saw before the blade enters the. .
- . wood '
1 A long piece of wood should be supported
a Dby a helper. L .-
- Make surethat the cord is well out of the *
way . : : '
Keep hands clear of the blade. :
When replacing the blade, make -sure that - .
_ C it s turning in the right direction. -
- : . < )\\
. Handle




T .

. .a .,:: . ( . .
STRIKING OFF- Place a straightedge
2 x 4 across edge of forms and move

it back and forth to fill in low .

spots and remove éxtra concrete,
C - o e

3)

 EDGING- Take a,trowel and run a 1"
groove betwekn the form and the
" concrete; let\the concrete set long-
. enough so that\an edger (a) can. be

- used. Use jointler (b) to cut control

Rt

'

_ TROWELING- Use trowel flat to smooth
surface; trowel agdin with. edge:

. BULL-FLOATING-Use a bull-float. .
. to level the concrete and fill
- in holes, directly after striking

off. - [ ..

ey
.’ o - ‘
%)

,-' . . !
FLOATING- Hold float flat on

surface and make sweeping arcs -

to level concrete./ :

[l E »

CURING- Cover concrete ‘o’ keep

- -upward. R it moist .and warm while it:
e . " hardens to increase &trength
- . (approx. 5-7 days).'(' _ :
s ’ , S o
B K2 L
S S ) . ’ . T~

<



"' bullt up first.

Corner and end bricks are always

~ BRICKLAYING
, . T . =
i ’ ! l ‘
i \ l N ‘
’ T . 5
.  EEmmgee=ees —————— ===
- 8/a” - T
: 1 8" : : 2%
- -
' o ...___.L.._;'__.——.T _____ _.,_l—ll.———_
. * { ’ 3
o « 1
\ o L
N - >
Trowei ‘ Brick]..ayer"s' Heévy-i)uty_ Brick Cape . Wide . ?
- . .. Hammer . Hammer Jointer. Chisel ~ Chisel
." ® » .
, Ll | . LUJ: -0 J.J_ ; :
4-Foot Spirit Level . BN
uCD ﬁ c:::::- ﬂ) e
N : 4
Iy ~ (, .
i : . —=—-4- Plastic
— == 1
. , ) Ligg:-
. ' N\ o Block
N
. s B g L
,: S _ ' - v v ‘ A's_ "Z
B Plastic 1ine blocks are used to keep bricks" level B ?
plumb and’ alligned.



. ’ . L]

. ) o I oy
' Nlam_'e. _ /

Pay Period: From_ . To

/ coe

) . -, ’ : . . . 3 . . Job
) - . . o o Job .
J. N - . N . . . 1 .-U Total

TOTAL HOURS.. RS |1 | ‘5 - S [\:'

L e
-

GROSS -
- ' - . : . X o L o
S R © FED W/H __°
‘. STATE W/H

s.S.
-+ .S.I.A.C.___ -
' DRAWS,

NET AMT. PAID

 MILESE@

SR S | C .4 MAT'L
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S '_Ir>,|1’ROD_UCT1m|'_f»._  T . -
: lyf . e ._, ' (.‘” L’g . '..;? .

o

The Machine Shop'ﬁpdule will introduqe.you to working with m-—chize tiols such -3
S A : C s A ’ K ‘
the. lathe, drill press, grinder, and milling machine. You w3l _.se “he lath-. o A
..make a screwdriver from the plans you drew in Drafting.  The work done by mac::nists

L S e 4 o - )
must be precise and accurate) Machinists must also learn technical mathematics and =

the properties of different metals to become skillful in-their‘trgde. e

—

AT Reiéygb JoBS . B

"ALL-ROUND MACHINISTS .
| . AUTOMOTIVE wACHINISTS™ N
‘ e INSTRU: ™ “AKERS

T  LAYOU: WORKERS -
.°( o - © -, LMACHINE TOOL OPERATORS . - .
. . E e [ o o o L ) o :

‘1' *,

- . * " SET-UP WORKERS .

. ) ;\’5. .‘ - ’ ) - B . E - ’ ‘, ‘
LT . TOOL-AND DIE MAKERS_;gﬁfT

L

B [ . . : ’
. v ) v
, . -




- . — —
e T 'METAL 'LATHE

| GEARSHIFT .
| LEVER = ,
-
. . | LJ
( . - CARRIAGE
" HANDWHEEL

s
A

~ "CROSS SLIDE HANDLE

A

COMPOUND REST

CLUTCH
KNOB

£

. LEVER %?ED CHANGER A

APRON .
; ’ ,\ . “—'

SADDLE

- TAILSTOCK SPINDLE S
© 'SPINDLE LOCK| * =
. “ B . . . .v II -
_ | TAILSTOSK <

HANDWHEEL

—X TAILSTOCK LOCK|
. L

N .
- R I
N
N .

. . o N N
. ’ . - o
- . CESREEPP | .
' B LA
° ’ N .

| /arl




o

.8

I3

"4

e METAL LATHE SAFETY TIPS

. The tool holﬂer should be'set as cldse as bossible to the tool post and

the tool.should dot extend mqre_ﬁhanJI/Z" from the tool holder.

..\ ¢

WRONG
. -

”DO NOT USE YOUR HANDS TO HOLD WORK

7devices used ‘in ;he shqp.

work holding devices are called FIXTURES.

AN
A . . -
«called JIGS. . z
\\; ‘vﬂ‘, .
t \ A‘
. .. .
Lo 5
. : \
- . Sy
L .
« : .'n“ )
.

L
. /’/j
) RIGHT )

".-' o Q‘.. 1.

P

'There'ﬁre a variety 6f work—hoiding

Use a drillpress vise or a C —clamp. Special

Special tool guiding devices are

: .
, . - N
] _ V.
RV <
- .‘ . + -
- .
g o o .
.
R
.
,
~ .
g
.



'SCREWDRIVER ‘PROJECT- "," . Co
e ",‘

LX) o 1 . LN
* TOOL FORMS« = ™~ .

o/ i A . f.
_ HANDLE . . ?: ) :ﬂ'f';“ 'l ’
fi l.- Chuck a piece of 3/4" aluminim stock with 2" extended ‘ " l h ‘;,' «
T2, Face off extended end with tool A andﬁcenter drill with #3 centeﬁ drill
3-;;Set up form tool B; feed in'crossfeed until tool x.l ’ . E‘TENbﬁD STOCK'
, -makes a'slight mark on;;utside diameter of stock _r‘ . l{ . =VFACED. o ;Am
_ ’ L T el END ;
. _then set crossfeed ‘dial, to zero.i With form tool_‘ f’c>” o f(- .
. ;ladjusted to mahe a- plun;e cut to a depth of .125 ' |
B

(.250 on\singlefdepth lathe)-with-crossfeed.
. N . P . é . ) . ki
4. Scribe a mark at 3/4 from-the-end of . the shaft' ”r.-_/)/__.

v
1ine up radius on form tool B so that mark is' in

v

e

' tine with approximately the same place as in step

"~ 3.- Make a second plunge cut to afdepth that makes- .<>5

A complé&i r\dius on the outside d1ameter of shaft.l‘

F e

.
b .. . L [ . ®

s -

Py

INCOMPLETE RADIUS | coMPLETE RADTUS

’ .
o ) ’ *
A 1 va ». : ' [y
. . . A * ’ )k. . *




e T . R
~ 5. -Set compound feed to make a 5° taper; change to, P i - "fitj

. . B . L4 v
Y - . ) . Lo L4 A

° 3 3 | ——

Tt'o_ol Aiagain@énd.machine taper_between two radii. - -

e i Y : . k4
R

CROSSFEﬁD

l TOOL _@1 o

\«A A k?-' ;_ : __A—T——J .. 50‘ ~j%. , . . <>h‘-: ] ; i ) -::J-;-:s‘—‘

~ T > -

R | ~ = . TR
L .*'. ) . j 'rqo OUND . ?;: .;-ho:,..;H;.A; .. ». ; :, . H

REST .

v o e o

6, Re-chuck stock w1th 5" 6" extended place a dead center in tailstock .With

' the tailstock in place and a knurling tool properly adJusted knurl approximately

Toea . . . . ‘-0 L . . . PR L .
" . - A, . . C : PR i . - O . . &8 - o *

I Ly e
'Replace dead, center 1n tailstock with a drill chuck -and drill a 1/4“,hole that ;5

L %

s s 1 1/16" deep in extended handle.,.'v'l-:-"":f -ifA’l‘-f‘!ATZ.‘f';?a' e
.; . - e -~ R R LIS AN

;j}Set up a’ paxgiq&g;ool and part off the knurled handle.

,?f"' (e B 1 - .”;ﬂ u.hl‘ :
8. Take some brass shim stock, sheet aluminum, or several thicknesses _ paper

e and wrap handle, then re—c uck with ‘the parted off ‘end extended and f?gish

'with téol A, YL N o @, et

o .- i L L. ) .o Cor .
] ) :f . .- . - Lo o E S
. . . . : T . . ‘ . k
: o . > . : B - - .
N A N t. :+ . N B .

BLADE

B

]

1 b Cut off a pi&ce of 1/4" drill ‘rod 5 1/4" lon with a hack saw. Chuck'intol"
g . . . . . N

- N ' 2R Coe
;-.A_With a hand knurling tool knurl 7/8" .

S A ’ R S : . g _'; s
*:“‘A the extended end.: 'LA.~ . : ; ’ L f l‘-‘- 7@ ——5J ‘"}6 S

4§ke certain that the khurled end 1s de—burred anévslightly tapered so that

o it cﬁn he pressed into the handle easily. ~‘-a;‘ﬂ?”':l-

‘% . ]

. ’ coe st ’ :
C R A o
. . . R
i . ; .- T
3




=--4."Pldce the blade into fixture.with -knurled end up ard start the handle onto .. - .
- the shaft. "-\*/ S T
* L o . N . . ""- . . ‘__.o

B Vo . . oo - "_k(4

:5. The handle can be either driven on with a hammer and a block of wood or v: o

s

pressed on with a hydraulic press. 7 . ',{y L S
| TEMPERING THE BLADE - . . o C
. l « T - . v- . - .'"; Q; K
Now the blade can be heated hammered an gronnd into shape. Hardening and'f
tempering will mgke it a uSable tool - .
1. Withan oxy-acetelyue torch, heat, 1 1/2“ of HOT SCREWDRIVER e 'c;{;
' the end of the.blade to & bright red and e -
hammer the: tapered shape of the blfde...~ - w
... . R ; v . < t
4 ’ . - . . .
3 . ] - , Cm -
| A B
- 2, N w you are ready to grind the blade into its final shape B o N
. R ) . . ¥
; LFROM THIS - . L .m0 THIS _ A
oo T T S
3 > / .
N oo, T T T A SR
‘ The hammered-sides may be ground if the blade is too thick, or if there areé &
5 hammer -marks. 'g_'“.- 3 L l.1'$lg'. - o :~:V5 -
"A\ ~ 0. + RN * T v ’ . v‘_."‘
3, Again, with the oxy—acetelyne torch heat approximately 2" of the finish °
shaped blade to 1550° (Cherry red) and quench immediately in oil This 1s-'“'
A the hardening process and the blade is very brittle at this point so it must,\ '
be softened a little by tempering so that it is tough and durable .
Ad o . :( . ‘
v 56 6 ' ]
. »
. € . . ' -



Tempering is accomplished by re—he&ting to a much lower tem erature.

El

qay be done by several different methods.

" This,
with a hot plate, oxy—acetelyne

\ »

torch, ‘or a butane or propane torch.

ERIC

Aruitoxt provided by Eic:

1 * ' ) ‘g
If using a torch you must BE VERY CAREFUL NOT TO OVERHEAT THE BLADE._

Heat approximately 3 1/2" of the blade by fanning the blade with the

Sta?t heating the shank and the thicker part of the blade first

;flame.,
o . o, )
S0 that it will-temper morée evenly. During this process We want to
. . : o . - . ‘ v . N -0
quench the blade when it reaches 5009 (Blue) P -
i N : N 3 R
,j‘«‘_' o " . ) ! ’ D
I 8 . L, . L . v -
% . . '\\ . N P
5 : - \ R
¥ o5
R ! . : . L4 b .
a . P 1
- * . v
- . o . L
L : re
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L - T ' . .
e -. . X s v' ve . k4
r " Yo
| ¥ v . : K .
: # e ' /
; N : ’
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i &
|
B 2w .
; R ,
N L]
< 1
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0 v »
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'Weldlng 1s ‘a professlonal and h1ghly skllled trade. Those who "wish tqudrsue welding

a8 a career should be ready for hard work and respons1b111ty. In an era when credﬁ- ’g;*
1b111ty is always be1ng questloned youf\expertlse is your-only defense. In recent

w— e -

'years, the steel workefs trade has been dlluted by qu1ck contact weldlng profe581onals
£ o

who do not meet certiflcatlon standards and do not really know Qhat weldlng is all

-

'aboutf. A good welder makes it their business to know the right procedures and work So.

N

that‘each weld-ls a/yorh'of'art; skill and pride. Zf:; o {" L
Tearn 211 you can in a formal program and on the job; distinguish between those who

know the1r work and tnose who Just°say they do. Become a“ﬁrofessional-and know tHat~

, . '

"« ther Job ?ou are d01ng is the best that You can do, work hard and ask qdestlons. -Learn .
o : v : : : 2 . v
. from m1stakes rather. than be1ng afra1d of them as it is your’ respons1b111ty to become'

- ’
\‘ -

asvprpficient as you can at your Jobh

-
»
-t
.
-

e
LR
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N _EQUIP?’EN’I.’V

+

~ Welding Tip -

.Toreh.BOdy
_ L Safety Nu
Acetylene” e
'Regulatof B S .

1 Pressure N\ : - -~ o
¢ Adjusting o T N

Screw - , i : [ - . 5

‘}Cuttiﬁg Attachment

dx&geh~~:_v
Regulator
Pressute

Adjusting -
Screw

9): Hoses

s ,‘ ) ‘ R : ‘-“. ‘ J,_
-5~ OXYGEN, GYLENDER - B
. L - oo '\‘
ACETYLENE CYLINDER '
) y oo T e
: N
”P01§Ts TO CHECK FOR: LEAKAGE L o
. v . l
- 1) Oxygen: cxlinder valve L
. '2) Acetylene. cylinder valve - IR . ) J
— 3). Oxygen regulator connection .,;,Q o N
k) Acetylene regulator connectioﬁ RN
5) Oxyget hose connection ok .
' 6) Acetylene'hose connection R
) Oxygen and Acetylene: needle valves -on torch” !
8)° Welding tip connectién !

T . .
4 ° . X . e . . ® 2
. . . .




1. Wear dark-goggles when cutting or welding.

™

‘PERSONAL SAEEf&,TIRS .

L

L b -
2, Wear heat resistant gauntlet gloves G» f, L
_3..’Keep clotBing-free from grease or oil.
f4.i Wear firelresistaﬁt clo;hing.when usingrwelding eduipment.. .
- ¢/;{' Do-not wear loose clothing S " . , »,3. L t :i_.-f.

'b,- Wear\htrespirator when bronze welding, welding galvanized iron, or welding-

~or cu ing materials which contain beryllium, cadmium, zinc or lead.

2

7, Do not operate pneumatic tools with oxygen

8.7,Have~a fire extinguisher handy at all times. - o i.f E ' ':
9. 'Use equipment in well ventilated areagf 7.' g ._\;_-‘

'l10, iTake good care of welding and cuttingfapparatus to insure safe operation
1,1; * If you are not sure how t?use the equipment NEVER GUESS Ask your_

to melt’and'fuse'heat—resistant metals.-

instructor . : : _ o .

N

"-12;"Make sure'thatlyou are not using defective equipment.

 FUNDAMENTAL PRINCIPLES OF WELDING -~ *
_Acetylene burned_with oxygen produces an.extremely hot flame that is'sufﬁicient
’ - . . . N . "_ . . 4 BN . : 'f' . ., .

~

- L e L ' ' 5

A steady flow of oxygen directed at a peice of metal‘that has been heated to
& N -

its kindling point will cause burning or oxidiz1ng of that metal. ,\5\

- S T ' OXYGEN'CYLINDERS_. v

The ‘most commori method of .transporting and storing oxygen and acetylene uses

c . B i : . ’ PN T b X ¥ . !
cylinders.. Oxygen cylinders_are made from seamless;, drawn steel. There are

a three sizes of cylinders

[ERJ!:;?;;ll,

T

_SMALL “ . Contains 80 cubic feet

: “.MEDIUM' o ‘Contains 122 cubic feet. .
. LARGE .- Contains 244 cubic feet. ,
v ) < s

B S . ' ,
A R ‘B

PN
i

——



;‘It requires a pressure of 2200 pounds per squaég 1nch (at 70° F. ) to charge -

(fill) cylinders with oxygen Temperature changes wQ}l affect the oxygen ) ."‘

) _pressuré Only the pressure changes, ‘not the ameunt o gas,in the cylinder

e ©

TEMPERATURE INCREASE causes ‘ PRESSURE INCREASE _ : : « A
TEMPERATURE DECREASE .‘causes PRESSURE DECREAS? < ‘

The Safety Capllust always be in place whenthe cylinders are being stored or

f‘handled. This safety cap. screws onto the cylinder cap ring to protect the Valve
_ against breakage.v NEVER life the‘c§linder by the safety Lap;

The Safety Nut is a device that will slowly reduce the cylinder pressure‘if ic .

becomes:too high ‘At 2840 pounds per square inch of pressure within the cylinder,

.

or at 240o F., the disk will burst or melt to allow the oxygen to escape through

the holes in the safety nut

The Oxygen Cylinder Valve should be opened wide when in use. The valve has a

fback seating seal which must be engaged to prevent the oxygen from escaping around‘

the valve.‘ v ‘
 NEVER expose the cylinder’ to high temperatures.

(5 ACETYL:'E.,NE?J'CY-LINDERS‘: IS \
. 5‘ . . W > - )... N . . ’ : ) )
= N
‘Free Acetylene Gas is dangerous when used beyénd 15 pounds of pressure because

‘ it is highly combustible The gas is colorless but it is easily recognizable by

its distinct and nauseating odor Under low pressure it is stable-andymay be

(
used sa‘fely .

Dissolved Acetylene can safely be stored at 250 pounds of pressure because of

the specially designed high pressure cylinders and storage procedures . Ace§ylene ’

Q
Y

cylinders come in three sizes. ' _' ”-'_f.- : . ‘ ,_:'1 . - 9b
. SMALL ',, s : 60 cubic feet . _. o 62 - . | . d. - ‘
- MEDIUM ~ 100 cubic feet. - . . A . : R
- LARGE = . * 300 cubic feet S o I
. o . . o . .o . ‘ .



Acetylene cylinders.should ALWAYS be stored in an upright position;,.CylinderSp

stored on their side (horizontally) can become clogged'and dangerous to use.

= .

Horizontal storage canialso cause the ‘acetylene to become unstable ~ You must
. Ea : o N -
' use caution and care when handling these cylinders. Cor

N

" The valves on the cylinders vary accoring to different manufacturers' designs.
. . 2 ] - ‘ ] ¢ . N
Do not open the valve more than one turn; this makes certain that it can be

‘ élpéedzquickly in case of an emergency. . f T
-6' ’ .
Safety plugs are located on the top of ‘the cylinder and to the side of the valve

. - 4Cf

If the cylinder becomes too hot, a low temperature lead within the plugs will

" N
melt and allow the gas to slowly leak out. This eliminates the possibility of

' “f an explosion ng’more safety nuts are’T%cated at the bottom of the cylinder

r'd
. -~

R ;;:> R '}'”_ CYLINDER sAFEty,RuLes - L

»

I.- Keep cylinders securely fastened in upright position at -all times.

-2 While cylinders\are in storage, the safety c ; must be in place

-

3. 'The 0xygen cylinder valve-should be opened all the way When.invuse. -

-

4. The acetylePe cylinder,valve,shoul .not be opened_more'than one turn when
~ in .use. . *s, ' ' e R 11?‘

. - Sl - .

- KS;' Do not expose cylinders to excessive heat .or open flame

| ~
..//fg? Do not use oxygen as air to blow off clothing or_work space
&

7. Do not use $rease or vil' around or‘on-any.welding or cutting apparatusQ
'8.*_Never use cylinders. for rollers. . 3 I : ' RN

w ' e L N

| OXY-ACETYLENE- EQUIPMENT

'All welding equipment-is°safevyhen used and handled properly. =~ - o

| Regulatﬁrs and hoses are color coded. RED is for acetylene. GREEN or BLACK

°

’ . is for"oiygen. L = L e T s
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- AT

. Fitting on oxygen eduipment have right hand threads. - FittingsLon acetylene

equipment have left~hand threads. ”Always use the proper wrench size when
& -

adJusting fittings, they are made of brass and are easily ruined4
- ':;/- EERN | ] ) R S
" Common regulators have two pressure gauges: ~one shows the pfessure remaining |

in the tank; thelother shows the'pressure that is passinghthrough the hoses.

s ‘ . . . o '4-, ' ) lad ‘,. ‘ » . ’ ‘ "'
Use-a combination togch when welding and cutting can be done with the same
4equiphent3 ' - o - ) , o . C -

EQUIPMENT(SAFETY_RULES:
N ' M 4 - ‘ v '. ) . - .. "' ’
1. -Always use oxygen t rough a regulator. : o N

3

~

;g.ﬁ fKeep oxygen fit%ing awayvfrom 0il and grease.

4‘;3.'-'Luh§icate only-with ycerine'or soap.
4.,4 Never. use‘a leaking cylinder

: _S;' ;When testing equipment for leaks /pse a soft brush and soapy water

-6-.3(§;ways-wear goggles when cutting or welding T ;, T
o« d : T
7. [Never light a torch with both valves open. o B A ¢
? C L . R ) .
""8.  When opening valves, always stand to one side and open the’first turn
very slowly o D R

/IR IR R ' P ’ ~
s
.

9. Never use a match-to light a‘torch;aalways usE‘a spark.lighter.
' . ~ . - L - -

i
e

10. - Never strike an arc on oxy—acetylene cylinders
11. Never cut or weld any closed container without thoroughly cleaning it. )
Containers may have held substances that can‘create /explosive or toxic fumes"
when heated ‘ : . : . 4‘ ol '

' s . . . . 8 Lt . } ~

e

ASSEMBLY AND TURN-ON PROCEDURE -
v .1- .' . ) ‘
Refer to Equipment ‘diagram (Page 2) ‘while’ following each step in the prOcedures
©. If you are ‘not sure of -what you are doing, ask your instxuctor.: ,

'1;' ‘Mount and secure cylinders to a stationary obJect (or portable cart) and keep 5
keep them in an upright position. : .

v : : 651 ’ | b‘_ . "\. % | B l')/’




3 ey

1_2.' Remove safety‘daps. _ j . L T : :
.- . -!. . - . . . - ' l.\’ ‘ o
3. ,'Open and close valve quickly to blow out foreign material (referred to as
cracking the valve). Do not stand in front of the.valve. If valves are
. hard to turn, place both palms down on top of hand wheel, push down and give('
. a quick jerk counter-clockwise. . e . ' 1 ) é{.
4, Check the oxygen cylinder valve outlet and regulator threads for damage.
- Attach oxygen regulator to' the oxygen cylinder (color code green). . Attach’
acétylene regulator to acetylene c llnder (color code red). Use correct
wrench fitting. {Y - '

e C s
. )
L 4 £ : :

-

5. Make sure regulator is off by ‘checking the oxygen regulator pressure adjusting K :
- screw. Open the cylinder valve very slowly until it is wide open. Now turn -
the pressure adjusting screw in until a small amount of oxygen flows through

the opening where the hose will be attached. Close the cylinder valve and )
release the pressure regulating screw :

.

6 o A;tach oxygen hose ‘to oxygen regulator (right hand threads)..
7. Repeat Step 5 with acetylene equipment but only open valve 3/4 turn.
" 8. Attach acetylene hose to acetylene regulator (left hand threads)

B 'Attach end of hoses to the fittings of the welding torch and tighten all

fittings , . . ‘ ‘ _ // o
o - E . , ' ﬁ\4w” SR

- 10, Attach a welding tip to the torch and tighten by hand.

ll.'"'epenlthe acetylene cylinder 3/4 turn. o j_i S o

s -

© 12. Make sure-the'torch needle valves are'closed. o . ‘K.

13. ° Starting with the oxygen, opén torch needle valves 1/4 turn, so that ou can’
: tell the working pressure. ¥ _ XK\\\’
14. Slowly turn the pressure adjusting screws clockwise until’ the desired pressures
" - show on the gauge. Pressure must be appropriate for size of tip beiﬁg used.
’ Close the torch needle valve. - , . . . -
15. Repeat Steps 13 and 14 for acetylene. Remember, acetylene’becomes unstable
+ - over 15 pounds per square inch Check this pressure carefully. s

16.  Make sure all fittings are secure but not over tightened Check for leaks.
. DO NOT USE A FLAME TO TEST FOR LEAKS because gas may’have accumulated and
the flame could cause an explosion.: Refer ‘to areas numbered 1-9 on Page

. which need to be checked for leaks : ‘ ’ - "
3~’:/}“ N -~ . : .
:.; 17

The equipment is assembled and is ready to be used

5 | . L ,‘. '. | 675 o ‘ . oo B .a.




o

. & - ) -
Close oxygen cylinder valve. . - . o
A . ‘ : . o U .
Open (bleed) acetylene torch valve to‘drain gas; the, close valve. -
. L . : ~.v . V g - v © ’ -
Turn pressure adjusting screw g0unt§n~clockwise to release pressure.
Open'oxygen'torch valve to drain okygen; then, 9lose valve. . . o \Y
 Release presstre adjusting screw. = =~ - °  -.
Remove tip. " . t : :
étere'equipment'properly. ' A‘ < : o ' ‘ Lo
‘_ 3.: . Vd
) : e
1 o - N
g A K |
Tt . ) . Yo i
=3 . \ .
S— T .
. -
| - L ’
_ ‘ \ .
- 49 T _ . N _
. B B . o ) ’ : ‘:, B
/ y R
' 66 : ) o
T v 5 ¢ . .
g ‘ | : .
’ . . . g y o
. A e 1 -

3

e . . .

“TURN-OFF PROCEDURE

p . . :
. .

Close acétylene cylinder valve.
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The world of work 1s complex and\the characterlstlcs of occupatlons
are Kependent upon location, the composltlon of the workforce and -

~

the philo‘ophy of management' as well as the actual work ko be pre- .-

PR - . . N ) . ' L N
‘ . ( "A‘

Semérao s wlll be indoors, as in a maqufacturlng plant, others w1Ll

f

'formed;

EER

‘be outdoors im'one or varied Iocatlons, and some wlll comb1ne‘both
<« ' . Q

LN 7 ¢

indoor and outdoor work- Most jobs haVe d1fferent schedules, physypal ‘

-

- facilities, soundsmanﬁ smells to learn as well,as spec1f1c technlcalg

. "ski‘]_]_s, 4 ] . . . Y/ " . ) . ‘- f . p / 4 . . . V ‘_ .
. o , - ’. .../ . ) B C . (‘ PR ) /‘, .
All jobk will require¢socialﬂskills in relating to employers, co-. .

* .

’
s

workers and the publlc. fYourwill bd_expected'to‘understand and

'follow oral and written directlons, and possibly to. also<give instruc-
h . X . . 4 4
"~tlém§ to others.<j§ou wlll be expected to get along w1th others.on»
fthe job so that the work is nomldlsrupted '

. . . 7.
» . R s . . ~ Lo ,

. Ad ¥

'f2The majority of the 1ndustr1al workforce has been male and in th&s

. 'time of transitlon a woman. Wlll encounter a variety of att1tudes from e
. supervisors and co-= workers. You will - need to have a knowleﬁgi of o

. stereotyplng, its d1sadvantages and . advantages,.and ‘the skllls nec—r‘:}9
\ . . . - - . - 2,

3 o . .

' essary to succeed in a non tgadltlonal env1ronment if you ‘are a womahn.
) /] = ‘ : . 4’.’,*
If you are a man you-need’to know how stereotyp}ng.affects your '

. S . e [
work experience and understand the.changing world-of work. Thete .
* are discrimination factors which you need to be aware of before you
ever go ‘to that first JOb interview and skills to learn to success-
. & . .

',fully handle Eiscrlminatlon, patronizing behavfor, subtle or OVert T

\

' . . 2 -—

sexual acts:Khazing, isolation tactics, or harrassment._ We encourage;
Cu - ’ :
you@?o learn the skillﬁ&nicessary to handle the inter personal aspects

of work-a@ well‘as the technical skills necessary to ge' ‘the ‘job.
Y - , .A,\‘ N . . -e ‘- R .

Q o . a ,A o e 1




’

' Mpre peoplé los‘rtheir jobé because of inter pefsonal problems than

N
o

jff;? because of téchnical skill limitations.

' o . : e : » . .
oW . S ﬁ" . - . . , R . . : ”

, iwAS‘you>explore industrial'occupations in Industrial Orientation.

. . 0" ] ,,.; ) . B . ks . o
BT you need to Jook at the\working con¢itions,-workforce, salaries,_
~,' Le s - .' ,v .

SNe . N

"fringe benefits, attitudes\and unions*to understand the vealities.’

- e - . ‘&‘ ."" X . -

_ .'.of the wo;k world thvis no&-enoughéﬁhowever,-toulook-only.at the

< o FRT AT ‘_.' .
' ‘external work world you must also look at your interests, abilities,

T o T

_‘skills, and potential technical training to make a career decision
that:will be'good for you. It is: important to look at your person#ﬁ‘
"priorities and r spons’bilitieS'~ home, the amount of money you need

v 1

e

nto.support d desired lifestyle, possible conflicts ﬁﬁth parenting,

_o . : *u ﬁ‘

tHe attitudes and expectations of friends and relatives, the kind.ofg

Support system you have available mr can’ create committmentSto a - v
: — ToL e <

[

"relationship o¥ geggraphic location.t Arl'these external and personal

factors mult, be considered in your\Eareer degision_- o ”,vg- o
. S e . o 0
Ik.a fAs YOU go throughveach module in Industrial Orientation aSkaourself
-y, o -‘\ o - e s .,_ : i . i S . 'q‘.‘l. . 3
; these qu"estlonS'f i- - T SR L T

3. @

e ,Which things are interesting'7 Which part makes me want to "know
L more'7 Why is this part interesting to me‘7 ' : C
> ;W_.kf_g Which things are boring? What is . it that bores me- the information
. = " or’the way it is. presented‘7 Am I bored by terms, s1tting in one
o -place, using the tools?f- o R w: S
" Which physical environment do I*like’f Which sounds, smells;f
'tools and- materials do T like to be around‘7 ' : i
. | 34 . - )
ff '_%hat skills do I seem to learn the fastest?. Why‘7 :@.,'
A L s

What things scare me‘7 What caniI do abouf\overcomﬁ%g the fear‘7 -

.-How much am I getting out¥of this module?" How can I get what
I need, more of what I need or less oﬁﬁwhat I don“t need'7

kY

cDo I need*to learn to be more flexibLe7'ﬁ“

LI . N -8 .
: _

. uDo I a k enough questlons to. get the information I need‘7 Am I
: ”'afral to ask again 1if"I did not, understand the first time‘7 ) h
. : .~-',v=,"' — - : s.’ '
. ‘ hfWhat is the difference between ‘the’. students who seem to learn /k*
A e R : R Gt oL om
T : A : . T N Y Do Coe

2




the most and the student who does not seem to be gettlng much out;pf'thié?r‘ _:g} I
f.Can I pick out the people I would h1re if 1 was an employer” ~Would T hire me if"
' my bus1ness depended -on the- quality of employees I h1red7 ‘What qualltles wo ld I
4 <.look for in employees7 S o Co e o q--l\: T

. s . . . " : e e S
b
You are likely to benef1£ most from Industrlal 0r1entatlon if y0u come to class‘
s A ] @ .

consistently and try all class ekpeflences, As on a JOb you will flnd some thlngs ' A
o . .

-

. N > ‘
more 1nterest1ng than others but you can learn even from borlng experﬁgnces.; Blease

4 . .
_ask questlons 1n class and look for ‘more; 1nformatlon from OutSlde sourcesjrlnstructors,‘

'zcounselors, the Women s Awareness Center, the CIs system. the llbrary, or . peopleﬁ

°
.

'”’employed fn. interest1ng jobs. NOtlce all the wo?klng people you see dally and asP

. yourselﬁ,lf you would llke that-ﬁoﬁ*a;d what tra1n1ng is requlred to. get that Jobi o

.._- B i '/"‘. n . v e
"hj Belng curlous and worklﬁg at planning your career are two of the most Beneficlal T
things-you‘can d0'for yourself..~ o _; L I rﬁ._: o

o -‘.0" . . - v
tllfe and your career. Our goal in' Industrlal 0r1entation is to be’ of

xv<“

B R "‘m‘.'

. K%L, 4,
< maki; gf our“"

ce a %%wardlng realhty fpr yodr Keep 1nhtouch,.both

Y

) ar -
e a =
° y . v T ‘ 4 -
- ° R - j . . .
’ - - - B E B . - R N -
ACE . . |
. o . 2 i
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<% TESTS AND.RESOURCES . -

' . . . N e
. . . -,

Ba51c career guldance tools and campus resources can assess your 1nterests and '

':*plan-your careerdsuccessfully. No test or person knows youvitter than;you know

RY) o EEEA
1

"yourself (1f a teSt result Seems wrong then look at it to see 1f the questlons E1t .

L LA 'D »
- for youkv but they dan’ be very he%pful in mak1ng your p1cture of you\self clearer
"Some seful tools and resources are: ') RO '1 L e

. s e - . N A .
. . »
° . .

“:Qlf.’ TRONG CAMPBELL INTEREST INVENTORY Descrlbes your pattetn of 1nterests in

'81x maJor themes wh1ch 1nclude many occupatlons Test1ng Offlce, $2 OO fee
~ ’ A : )
N _ CAREER ASSESSMENT INVENTORY Slmxllar to the STRONG CAMPBELL but uses more ‘J -
d1rect questlons and focuses on trade occupatlons Te9t1ng Offlce, $2 OO fee.
&
CIS CO&%UTER TERMINAL A personal JOb l sthased on your answers “to questlons -
* in sta rd booklet. - Job 1nformatlon ) o local, reglonal and natlonal facts

: Lobby of. Center Bulldlng, frée ' L :

Cw -

COGNITIVE MAPPING Focuses .on: your preferred learnlng styles
understand1ng how you learn ‘best’ and how that affects class'

In class;'free o ‘AL__-.-z—J }a\

‘Helpful fd;f ~ 9
d job choices’

COUNSELING The Counsellng Departmemt has counselors avallable to dlSCUSS PSR
. career planning, personal issues, school concerng :Your 1nstxuctor will also
. be: avallable for lnd1v1du l career plannlng and strateg1es : -

o .'&v <

~FINANCIAL AID Can prov1de f1nanc1al help to quailfled students vPbeYfﬁ' S
“ of Center" Bulldlng - ;_ i S, TR
WOMEN S AWARENESS CENTER A good place to\know helpful resource o
centee Wlth good llbrary Center Bullﬁlng - n.;, ,ahx.Qv"

-

RIS n Y - P

g}Interest Inventory or Career Assessment Inventory interpreted Jn class you must sake

o« L
Pai . X

-,-

“the teig dunlng t;z f1rst three weeks -oF the term to® allow txme for your test to be_

"For 1n cl ss%;nterpretatlon you should put your 1nstructor 3 name for

‘; counselot on: the card. you-flll out in the Test1ng Center B}

T?f;An Industrlal Oraentatlon read1ng flle 1s avallable in. the komen s Awareness Center ‘
.You may read the art1cles there or check them out ove&nlght : P
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-18. 90/ of- all® women will be employed sometime in their lifetime. ;This;sometime};f-fﬂ

is an average of 25 years for married’ women, 45 years for single women compared to’

'eighth~grade; . "Zleﬂ'f‘

v . . Cos

’pThere‘are‘some fadts about women in the workforce;you_should know.~  Women-are

1

now 53/ of the workforce in this country 'More’than 40%‘ofiworking women are d-""

¢ L. ; * °

: heads of household. .More than 40% of'Workinngomen arepmarried'with children.under

-~
- 2 N ‘ .

“

e
43 years ﬁor the average ‘man. -
A

_A magority of women' have clerical serVice, or private household Jobs, in the maJority

ofu@gll paying jbbs, women are not well represented Women are.less than 5% of the

s ) . . ey

skilled craft;workers and less than ZOA of all managers. 'Thegstereotype of women ‘%"

is the full-time homemaker but .the reality is much different. Most women need to -

Kl

Aworkvyetgmosg.women high'school{graduates;earn'less than.men who only finished the

. . . . . . . R .
oo - - L . K o yo P
) = o9 v ' b "

U .

»

. . ) o L L
' Why should women consider non—traditional jobs? There are several answersqwhen we

R [ R N [
.9. . . . -/‘_}.. .

"tlook at economic and work realities. Traditionally male jobs pay better than :trad-

&3 Fa o . Lo

'iitionally femal\/gobs, women work 9 days to earn what men’ earn in 5 days but no

”u[grocer or landlord is gOing to charge you half the gOing price SO a woman needs two

'Qﬂytraditional or omne non—traditional Job to keep ﬁp . Not- eVery women find\ traditional

women s JObS interesting, many women have interests and skills that mean they find

“ o .
. . &

_non?traditional jobéhmore reWarding Women_who want. careers can find opportunities

for upward‘mobility in non—traditioPal jobs. ‘The labor fotecasts for Jobsfinfthe-

skilled trades indicate many JObS Will be available. RS v L » U A
: : SR SRR _{"A" PR S

. The compos%tion of the workforce is changing, women and men are choosing non—trad-

-itional Jobs.' New laws have helped but cénnot open the doors Without.each worker s o

s B
.o gjgu‘f_i
ar

“Sla

indiVidual effort. Women and men’ entering non—traditonal $ields need skills to

’}meet JOb requirements, attitudes of. co~worker$, and illegal employmentﬁg?actices.i

RaRER N L3 A-_-ng,‘ -~ .- . o,

‘ “ oo 0

”Eachfworker needs,to findfrole models and mentors.to help‘in'the transition.agdé,ji

. .‘_., . . . [ - . . : b - . . . . . N
N N - - . . L :

O

i v . : o : S . oo - : -

- shargy their experience with  the workers who‘follow.. ="~ . = .. =~ ..



sek*sTEREOTYPE INFORMATION Uiz -

rr

“: of the labor force. ' True L False

.Men with“gfade school edﬁﬁations earn more than most women high school
Agraduates.;' True ;; False “igﬂgu A S e

N
}r

3. More ‘than 404 of women workers are marri 'Falsel.i:a, T

~ K :.,, : . A .
L

fﬁ.l"Men are moving into traditional "women s JObS" more thﬁgﬁ.women are moving

L N into trad1tional 'men’ s Jobs." - True . False S T
o 5. Men must be responsible for supporting their families. ' True
“ 6. Who has the highest unemployment rate?  Men? Women? )
7. "Most women work only for extra spending money - ~True A.‘;False : ; na

e

- 8. Men have more high blood pressure, heart attacks, suicides, and alcoholism

-than women. - True - False. . y
9. Men should al&az;—aﬁt like they know what they are doing. g True .False
.IOif ’Host women are hot very capable, and should leave important decisions and p
' hard work. to men. ~ : : .
.- 11, Men-should help women co-workers with the "heavy" jobs. . True . False
12.- Stereotypes only affect ‘women. 7True ~ False . . } o o A
< 13, Who is able to do each of these" Jobs? e
" Truck driver : :Men Women  Both ‘Mechanic"~ .;Women Men Both
Nurse - . Men Women Both . Cook Women ‘Men Both'
Electrician * Men Women Both .- - Drafter . Wogen 'Men Both -
L .. Logger - Men Women. Both. , Bricklayer. Women - Mer),. . Both:
;;/}’_ - Welder ' . Men Women Both . RR Engineer’ Women . Men :Both -
S . Secretary . .. -Mén -Women Both Child care- _ Women Men-- Both. "~
" Machinist - Men. Womén Both Plumber . ' Women Men Both
Green chain Menp'Women, Bothv‘ ~ Framer ) - Women Meén ~Both
C : Lo O .
“.v: l4.. Does the description make you think of men or women?_~_ .4
" Hard worker S .
: Aggressive R ’ o

'

] Needs, encoura fment. A
' *Easiky take advantagq of by others

{‘ff, .. Likes éﬁallenges SR
R % . Earns ®good wages'" S a B .
" " .Good at. resolving problems with other people - .

The "boss," supervisor;, or crew leader
‘Must work to support a family




' ‘ _ . <
e '! __ﬁ
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’ . - 1 -INFORMATION ABOUT . .
... PAPPRENTIGESHIPTRAINING - \ - . -
C SR U 7" “EarnWhile You Learn’ \:‘. i v
APPRENTICESHIP rsy o Ty L
. . . i. o . I . . . . - -
e AWorklngEducatlon FL 1 R I
- The Employer agress to teach the apprentuce on the jOb The apprentice is expected t0 make a profit for the
! employer ' ' ' . T
’]'he._Apprentlco agrees tolearn. e _ ; -
N o . ' N .t ..‘ B L . . ) . - ‘ . ) /
L Related Training is required. The apprentice must attend school after working hours for 144 hours a year.
. . CIasses are generally held twrce a week@at night, dunng the sch ol year.* -~ L
T o Trammg Perlod vanes from one toywe years Most programs Ia t 3 years.

Wages generally start at 50% of the .wages for a fully trained craftsperson ln most occupatlons the pay’.
increases 5% each 6 mqnthst the apprentlce is maklng satlsfacltory progress Wage rates change constantly and

_ vary among occupatlons

_/u:v.'

© o e o « Used by 140 Occupatuons in Oregon

9 . .
- The most pdpular occupatuons include the foll;ﬁmng‘:

Building Trades . . .
1. " Bricklayer. - . . 6. Floor Coverer . 10,  Plasterer -t
2 Carpenter . : 7. . GlassWorker 11. Plumber/Stéamfitter -
3. . Cement Finisher 8 Lather . a2 Sheet Metal Worker -
4. - Construction Eiectrician 9. . Painter “. 13,  Tile Setters , ' :
5. Constructlon lronworkor . . ’ Nt
o S . s\ L . b
Metel Trades SRR SRR . -
1. - Machinist, N T Operatmg Enginegr <~ - -
.02, Mechamc, Auto, - i * B, - - Tractor & Heavy uty Eqmpment Mechemc
B T -Mechanjc, Dlesel : ] v o ’
lndustnal/Manufacturmg Trades / ',‘, et ~ o N
) 1. Bonlermaker ' ,3. “. lron Workers, Shop . B, Molder, Coremaker
: --'-~»2 Elecxnclan Manufecturrng Plant 4. Mitiman, Cabmetmaker T 6. Patternmaker C
" S \\J . . .‘“‘i: . . ) ’ !
et ServrceTrades ; S e ) ‘- : _ _
1. . Appllance Repairer R 4, RedlolT}V Repairer . B 7. . Meatcutter
2. . Baker . o - 5. . . Office Machine- ' .
3. Cook - - 8. . Printer

Y8 :Ayailable to Qualified Applicants

. _ S . R - . . s i
J'Minimum Age is generally- 18 years. k‘o{:mployers refer older apprentices for their work’ experience and '
pe

matunty Employers will take young rsons wh ve skills, and knowledge of the trade obtalned through -

school or work experlence. ] C L .

7, !

Minimum ucation for submlttmg an appllcatlon for most occupatlons is a hlgh schodl d|ploma or GED
fSome tr des require specific subjects such as algebra and geome pportunities for. apprenticeship are
improved if vocatnOnaI training is taken in high school or commu ty college Reading, commumcatron Skl"S

. and basrc mathematlcs are subjects that should be taken to prepare for. apprentlceshlp .
- . - Physical: Requlrements are those necessary to work in the trade, A tile setter applucant must be’ able to lifta g
¢« - .. . bag of cemeént wexghmg 94 Ibs An electrician must be abIe to see colors of wures . - _ . :
Aptitude Tests are used for some occupatlons The GATB . test given' at employment offuces is- used for
measurlng space and. forrn perceptlon, numerical skills, flnger sk|IIs and manual dexterlty .

-
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APPLY FOR APPRENTICESHIP 'ro T
e Oregon. Apprenticeshrplnfo(metlon Centers L - S .
Portland Information Center 1437 swW 4th’ Avenue, Portland, 97201 229 6o80. | A ,

B Erggene Information Canter 432W11th Eugene, 97401, 686-7525
C e Oregon Bureau of Labor . o L R

T Apprenticeshlp & Trelmng Divmon, State Office Burldrng, 1400 SW Fifth Avenue; Portland 97201 229- 6008 or toll free
+ ¥ number, 1-800-452-3503

M ' Pendleton ApprentlceshrpOffice 700 SE Emrgrent.Sunte320 Pendleton 97801 '276-7884.

: Salem APPrentlceshlp Offlcn 115 Labor & Industries Building, smem 97310 378 3286 toll free number 1-800 452-7813'.
" Eugene Alr?ﬁremvceship Offlee 541 Willamette Street, Eugene, 97401, 586-7623 o
Bend Apprentleeshrp Office 1250 Studto Road, Bend, 97701, 389-1505. _ '

"“Coos Bay Apprentrceshrp Office * 465 Elrod ‘Caos Bay,97420 269-1161. - o fs L R -
Medford Appranticeship omce 140 NGrape Street, Medford 97501 776-60]3 L o, .
T All ‘Local. Employment Drvruon Offrces A , o o . _ S i
PREPARE FOR APPRENT SHIP R R s e e B G W

: o}\ Check Selectron Procedure for Apprentrces - . L _ e B -

CE

Qpen P?rrod for Applrcatrons for laF?prentrceshlp is I|m|ted to two' weeks a year for many ocoupatrons.
Application must Be made' at this tinfe to qualify for selection. Some of the popular consfruction occupations

5 “'such’as construction electrrcran, carpentry, plumbing,’ brrcklayrng ~and sheet metal are: open for applrcatrons
' on/ymoweeksoftheyear - - : ',_'a. _- . S -
. . R o . . [ . . RN oo _‘- a
L A normal part of seeking employment rs the initiative of the applrcant to learn-how and where ar}plrcatrons can .
5 . be made. Check with Apprenticeship information Center, local office Division of Apprentrceshrp, or the
{’ o Employmenf Office for information about open periods. for making applrcatlon for apprentrcr{shup. Or call
v ‘/?lese toll- {free numbers. Salem 1- 800-452 7813 or Portland 1-800-452-3503. -
R vSelect;on Process varres wrth occupatlons. o A %
Plan "A" used by constructron electricians places applrcants ona I|st in rank order; wrth top rated applrcants at —-
top of list. Apprentices are sent to |obs by takrng the top person from the?;l‘sskji B A e A
v RN R, S

Plan *B” is.used" by large compames A list of elrgrble applrcants is" establiskied fom preseft employes‘%f the
_company. A bidding. process- isgenerally used and the employe -with the @ost senjority op years o&
'employment with the company gets the apprentlceshrp job “The bargaining contract or umon Egreement ma
: perm|t the company to select the best quallfled candrdate ) ' LTS :
Plan “C" is used by most oa:upatrons. Apprentlce applrcants are placed on the e//g/b/e |lSt and employers may
select any applrcant on the list. Thrs encourages persons on the list to logk: for employers SR =,

"No Plan” is used by occupatlons Wlth less than 5 regrstered apprentrces Any person’ who' «can flnd an*—*
'employer willing: to hire an apprentice can become. registered by appearmg before the jornt apprentrce
committee. The employer must be approved by the. ]OInt apprentlce commlttee. o

o .Preparatory Programs forApprentrceshlp R S T -

. t , . PO : ’ t !
LI 5. Y . ~

Basic School Sublects recommended for persons. mterested in apprentrcesmp mclude those classes that provrde
.. communication and mathematlg‘_l skllls. e - L . . L e

-

By ' <

' 'Pre-Jﬂ'rammg can be obtarned by taklng vocatlonal classes in weldmg, foundry, mdustrlal arts constructron '
cluste achine shop cluster blueprrnt reading and sketchmg, and Cooperatwe Work Experrence
: - f

Pre-Apprentrceshlp is sometrmes avarlable through CETA programs. Several trades mcludlng brrcklayers floor g-
- coverers, cement masons, ‘and carpenters have mdustry sponsored programs Partrcrpants in these: programs are ..

3 _preselected by the joint apprentice commrttees. L e e
Qo - '.,. . The. Apprentlceshlp Law and Apprentrceshlp Co c:l polrcy encourages joint apprentrce commrttees and
EMC T - schools to cooperate in conductmg pre-apprentrce ch gs)s

rurens provaed o [N - . o . : 8 . -3 . >
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DISCRIMINATORY INTERVIEW QUESXIONS -‘(°
|
/

These -questions are illegal'in pre—employment interviews unless a.pre-employment
security investigation is required for the job. After hiring, employeys may ask
for some-information necessary for carrying out-an.affirmative.action program.

Not all egployers ask legal questions in JOb 1nterv1ews You may want te weigh

e )4* " . /

your right tonot answer 1llegal questions against your need for- the JOb but you-
,should remember that the type of 1nterv1ew may well indicate the work climate w1th ”j

that employer and your | potential satisfaction with the job.

K]
. e

t is illegal for an emplbyer to refuse te hire a women. because she has young
kHildren or tt a . about child care arrangeme ts. That does not mean, however,
that it is okay to be ‘absent frequently because of children S appointments or

v

- It is 1llegal ‘for an emp;gyer to aék if you have ever been arrested.. It is also

'1lIegal to use a conviction record’as an automatic bar to employemnt. Some convic-

“tions may bar a person from some. JObS, however..
. G '

I‘ illegal to ask about 1tizensh1p. This could indlcgte national origin. g

It is 1llegal\tdyask about your cred1t history such as do you own or rent your
home, do you own a carj have you evér had . your wages garnished7 Your cred1

> “~history has. no effect on your ab111ty to do the Job.

G’ .
L ‘,

N

It is illegal to ask about .eye- or ha1r color ‘hich could ind1cate national or1g1n
or race.;ﬁﬁ”ﬁ,l‘.. K

I s illegal to ask yo!
JOb requlrement.'l,>_

« e

‘.‘ . . \ : ?‘ . < g<. N o
héeight or- wieght “u les_s_height"orv.&eight s a bonafide

It is 1llegal to ask if friends. OoT relat1ves ork.for the em;§oy£r . Thissmay
" used to g1ve preferencn to relatives of current employees or &ﬁscriminate aga nst

Aaga1nst women and minor1t1es. .
-~ . d

for the same Jeb

“hire women because of their personal .

<y .

It is 1llegal for an- employer to refus‘fﬁf
relegious or ‘moral peliefs.
Y . . .
It is‘dllegal to ask your maiden name or previous married name. - These can be clues
_to national or1g1n and only affect women since men do not chang@@name with marr1age./~

%

~
\?

It As 1llegal to ask theksex of the applicant uhless sex is a bonafidé job req01rement
There are few bonafide exceptions such as’ female model for women s fashlons

_p- i .

It is 1llegal to hire by wogd of mouth if thé. maJorlty of workers are wh1te and male. -

- . 'v\. -
o, - ’9 . D

) fg L ’76{

. ) . AR C . . ) . L »_ . - ) 8 )
It is illegal for an. employer to ask your age. 7 1 ' ;///) : I R
: - , - L Yo : L

ta
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-\ AFTER INDUSTRIAL ORIENTATION, WHAT NEXT? e

.
L : . . .o . ) . . - ’ . .
o K ) . ) . , o ‘ . . ‘

Qf ‘Now that you- dve become familia® with theFtrades in'Industrial-0rientation;

and perhaps selected your career field, y0u need to plan gour next steps _Specific

,\n . : Tt . & .
technical training in your chosen field is‘important but some harder to define
: . . - . . . . i K

v ‘.if socia} skills will also be necessary forfsuccess in the work world. It has consis-
' tently been proven that more peopleelose JObS ‘or quit because they lack the social

kills necessary for successful job.experience than because they ‘lack technical

'_expertise. ' ' ‘ ' L . : ~,

Some helpful elasses you can take are.'

ASSERTIVENESS TRAINING (HUMAN RELATIONS II) for building skills necessary to
manage your work experience successfully

=

V. ) . HUMAN RELATIONS I can help you learn comMunication skills .
. W

_JOB SKILLS LAB can help you learn to present yourself well w1th resumes and
- interview techni%pes A- good place to practice before you try it w1th employers.

. 1 WOMEN S STUDIES can give you a better understanding of the history and C
« vdirection of women. in our society . ‘
COPING SKILLS can help you lear%;yays to prevent stress and depreséion‘fromn e
getting in your-way. - _ A N o o I
o ’ ) L. " . . C N

Two ‘g ecific areas of- training\are important parts, of your career needs,'math i%

-

of math skills \the skilled trades

. 907 of the jobs in this=country'require spme ki
: _ . P - ke _ o a2
'requfr§7w0rk?%s with' a good'know1edge of b ic math but,many also.require algebra,'
';\) geometry,,or other‘technicaT‘math.’ You will also have more opportunities.f r changé

© o«

and promotion With a solid math background The Math Resource Center is very

v n' -

.jhelpfulvforaevalu?ting and improving your math skillzz and the department has 5

bk special class for people who are affaid of math
. ’ *

‘ Physical oonditfﬁning is also necessary for many jobs in tﬁe skilled trades Courses
\

s i EZEJEE Department can-help you build the strength, agility and fitness needed for t
| man){q_'jObs. You aay nof be: ablé’ to meet the Ph}’Sical requlrments now; but with. ‘
,fproper‘traﬂning YOu1can)over;ome'tbose ﬁé?dltionalubarriersfﬁh'- :.5.,\;-AT .? -
o ' ' | EUR 10 4 e :;;:zi . .




 ELEMENTS OF COGNITIVE STYLE =~ .+
--Theoretlcal Sy'mbolg.».. o o S .T -

The first set ot elements are theoretlcal symbols and qualltatlve symbols The theoretical elements
- inciude the same areas that are measuredon vnrtuallfall academic aptitude, achievement, or ability - |

tests, i.e., verbal and mathematical. They are commonly considered essential for academic’
success. On your Cognntlve Style Map, they are referred to as I.ungurstlc(verbal) and Quantitative
(numerical) and are symbolrzed by the letters L and Q respectavely -

Thts map is dmerent from achievement: or abullty measUrements in that it Helps - measure your

preferenca for workrng wuth words or numbers’that you SEE and wrth those you HEAR Hence. we

" have: &

AN T(AL)- Theoretical Auditory Llngulstlcs Frndlng meanlng through words
o you hear, a preference for hearrng words

- 2. T(AQ) Theoretlcal Auditory Quantitative - Fmdlng meanlng in spoken ‘
numbers preferring to hear non-word ‘symbols.

3. T(VL)y Theoretlca] Visual, Llngulstlcs Fmdang meanlng trom words you
o L 'see. preferring to read. :

“a. 'T(VQ) Theoretical Vlsual Ouantltatlve Findnng meahing in numerrca&
' _symbols a preference for seenng non-word s mbols

v »

Stop now and review your scores on the tirst four eIements Frll .h the work sheet at the end of thrs
Guide. Do- your scores uncover your preferred Iearmng stytes? L '

~ . . . .- . ) '
! S ' X . L : .
- i : . y : . .. : o R :

¥

Qualltatlve Symbols N : : : : .

s . . 3
o

Smce itis assumed that theOretlcal ab|||ty is supplemented by other abllrtles. we must c! ns|der the
personal abilities you have There are sixteen qualities that erI be shown on your map d scored

" again as Ma|or Mnnor. or Neglngnbler i N

‘ f The flrst of these qualities are those whuchpndlcate meanmg percerved through the basrc senses.
‘They are shown o your map as:. - R ) . e

5. Q(A) Qualltatlve Audltory (§ound)'- Perceiving meanlng through the sense
S of hearing. A major |n this area probably’ dlstungurshes between
e sounds, tones of muslc .and other purely sonic sens“atnons Sounds

_ d“. © may interfere with (qr help) concentratlon CoL K f’” S f%a‘ .
6 : Q(Q) Qualltatlve Olfactory (Smell) - Percervmg meanlng through the : “:‘;.ai_ FR
T P - sense of smell. Certaln smells may interfere with the Iearnrng SR o A
I ERaTEN : process toaperson with amagor o o : D
. T 7.Q(8) Qualltatlve Savory (Taste) - Percelvnng meanlng by the sehse of e

g . - ‘taste Ma;ors usually smoke, chew gum, eat mints, or chew on « a2 ' .
' penclls They f}\d tastlng helps concentratlon C

- 8. Q(T). Qualltatlve Tactlle® (Touch) - Percervang mean|ng by the sense of *~ # '_ '
: ‘touch, temperature, and pain. . LA

9. Q(V) Qualitative _Vlsuall(Sight) - Perceﬂiying:meaning through_sight. .
. .. Majors sometimes have trouble’blocking out what they see.

10. QP Qualitative Propfioceptive - Perceiying meaning through e C
S synthesnzrng or combining parts of a task such as typewrrtung - ;
_or playing a musical ‘tmstrument. - - -

\‘-1 . .- » | L ‘ .
o N . A T




Y L . . . . . ) . “ . » :
The other qualities are social codes: o S ‘ 8
1. Q(CEM) Qualitative Code Empathetic - Senertwnty to the leellngs of
others; puttlng yourseif 1n another person's plac%and seean
thlngs from his or her ponnt of vnew

12, _ O(CES) Qualitative- Code Esthetic - Enjoying the beauty of an®objector - .
_ ., an idea. Beauty-m surroundmgs ora well--turned phrase are . ’
' ' apprec|ated by a person possesslng a ma|or in this aree .
L,
13. 'Q(CET). Oualltallve Code Ethic - Commltment to a set of values a group ™
of pnncrple& obligations and/or duties. This commitment need
Do _ ‘not imply morallty Bothﬁprlest and a criminal may be committed’ J
L \ ‘ to a set of values &lthough the “values" may be decldedly d}lerent. : :
1'4.- Q(CH) Quaiitative Code Hislrionlc Exhlbltung a dellberate behavidr or”
o ?"playlng d role” to produce some particular effect on other persons.
“This type of person knows how to fultill role expectatlons FE
15, Q(CK) Qualltallve Code Kinesics - Understandlng and communlcatlng by '
: fac;,?lal expresslons ‘and body motion such as smiles and gestures.
_ Ma;ors use their hands to talk. . A -
16. 'Q(CKH) Oualltatlve Code Kinesthetic - Performlng motor skilisiacc dlng B _ .
toa recommended or acceptable form, such as bowllng or<goltlng <0
“correctly”. . - . ) ., ‘
- ) . w ¢ ~ ) * -
17. Q(CP) Qualitative Code Proxemlcs Judgmg the physical. ;qg}oclal o , («
' ' distance another person would permit. A ‘majoy on this item knows Lo N
how close to get'and whom to call by first name. L ‘\s‘at;,
: -N
18. Q(CS) Oualltatlve Code Synnoetlcs Person%nowledge of oneselt S
, 19. Q(CT) ,Oual{tatlve Code Transactlon - A major. on this item-is ableto ' :
’ effectively put across ‘an idea or. to s_ell aProduct or lnfluence : s
_/_- .~ andther’ s behavnor : A A j \ /,A--‘
_ 20 O(CTM\/QualltatIVe\LC,c‘;de Temporal - A ma|or on'thls item is aware o tlme . o 5{ } ~
: / S S and\flme expectations: - L K - ‘
S Review ‘you'r map and see it hese‘elements are approprlately placed foryou T )
N - / ‘ ., . -/‘ ‘ \r - ) . :' . . N . < o
o Cultural Determinants . AL Y R
T 1 /“’ . . P i . I
This second set cultural determmant shows wh}c eiements.are chief i i tluences on theoretlcal
and qualltatwe syrﬁ‘bols- Who helps to determine orfihfluence your value |udgments declslons and )
' acnons° These ‘scores will be found under "Cultural Determinants” on your map R A y‘.

. A ta .. LR T
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S\ S -'thanlaml 4 - JB - TN
Oy e e

22. F — Famlly The mtluence that mlght lnclude |mme jate famlly.. =
- puslness church of authorlty figures. S : :
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lndlv dual - The degree of mdependence |n evaluatlng lnlormat/l . “’)
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S The thlrd set. modalltles ot mlefence. shows patterns !)l thlnklng or how u make inferences. b
Ce »Thereare five dmerent elements )n thts last set on your map. . R
s S _- B . .

-"Z-. o . e T e

‘Magnitude - The 'deg__r ich an indlvidual reilles on and prefers -
. aclear set of rules, classlfl tions or deti’nitlons for acceg}lng
- or rejecting dn idea (categorical reasoning). Persons whoneed
to define things or know the “pollcy" il order to undérstand, ,‘\_ ..
" reflect this mbdamy S , . \,*-w -

]
.
N : - i

-~ . 4 M

Dlﬂerence Thé person who reasohs in this pattern always Iooks

. ‘ “for dmerences between and -among concepts. Thereis astrong ~ (:

b R prelerence for con rasting one idea against another when learning .

M (3 o . new mlorn’mtlon If two the@nes about the same topie were en- "’
hcountered this student would want to know’ howithey are different. « -

Olteh artlsts possess ‘this maﬁallty as do ‘creative writers and :

, musicians; however this does not imply. this is a requirement to
~ " being a\ jood writer, artist or musician.- People with'a major here ’
T, w7 . often: sa&“What if...". - R Lo

L3

o ’ , b{
- (llonshlp - This modality reqtltres that thlngs be seen ins
i ter s of how they arg allke. One: looks ata numbqro‘bsp_gtllc*
. cases and attempts J0. explaln them all wltlféne'general rule

Appnlset ,‘I’he modality of infarence empl.oyed by in inlel
/- - who uses all three of¢he mddalitjes noted above’ {M{| ' and R) ¢
: © . giving equal weight to edch&a:student strong in this element

o prele?s to cover new material plowly and In detail; with a lot of

o, o opport}nnltles to as questlons 'As a reault, these’ indlvldual’s
. - ¢ may taLa long time to make degisiona. ;
. 28. (K) Dgductive - “Prefererce-for solylng pr.eblems in a step ise lashlon.
. ", . . . reéasosing from the general prjnciple loglcally déwn to tha
‘4._,. T specltlc case. Mathemattcal proels and fogical. rgu/ ents‘are good
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' In the Blueprlnt Readlng module we ﬁill 1earn o read bhlldlng and cartographlc
béueprlnts. We w111~put~ourselyes 1nto a sampl@nbullding and 1mag1ne the’ floor
¥ ™ , e . @

plan and‘inZerlar spaces around us as. we 1earn a process ca11ed visuallzatlon n;)ﬁf

\-‘

is 1ook1ng at . two-dimenslonal plans and 1mag1n1ng the three-dimenslonal space.. We
- " . 9

will 1earn‘about the symbollc laﬁguage agg termlnology of’blueprints that te11 us

e e

how the deslgner meant it to be- built..

\"'4 o

The bu11d1ng plans 1nc1uded in the book
. . . _' *,X‘a S _5‘,

w111 be used to construct a scale model \You w111 need*to brlng sturdy scissors Qr
@

) .- d o‘- . Y
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w _ |
iﬁ}:@ Duplex. > ‘Q’ Ceiling ' @
‘ ) Split wired‘ duplex Q ReCesij gm
F,@sn' Ground fault interrupi:er -@- Dropcor A : -
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‘ ( L2
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Aluminum "¢ & o ¢ e 0 o e et .:. AL } Insulating (Insulated) ¢« « oFe « INS .
mbes tos L] L] . "V ‘® L] .ASB o . Leng th . L] L] L] L] s L L L] L 2 ] )/i'.. s L] ) .L:

Asphalt:. e ¢ o 0o o o o o o ‘. e o o o ASPH K"‘ Length OVer All. e o e o :- e e e o .LOA
'Basemen; e o % o o & o s o o o o o o BSMT ” Level o o o '7 . ~’o e o o o o o & L .LEV
Beveledo e e. 9 © e e e o o o o BLV or BEV Lighto e o o o o K e e o e o o o o LT .
Brick. . o 00.. o o o e.o o o s s sce oBRK Eine e o % o ¢ s o o o s o .o o o o o oL

Building e o o s e o o o 0.0 o ar:o . -BLDG Lining s e o s e s e e s . ¢ o o o LN'

Cast IrQn. ® e e e o s o LI o‘o}o CI Long K e o o+ o o ¢ o o 0 o o e e LG
Ceilingo e o s o s e o o .-.'...\.'CLG_ Lzy/o‘o;—ooo.oo;oo ooLVROrLV

Cement e o © s s s e e 0. % -e -¢ » e o «CEM- L Point. . .0 ¢ o o e o e .0 L PT or LP
Cent eI‘L I N A R .CTR Masonry; Opening. e o o o o o o & o o MO
Center- Line. « » o"o. o o o o o o oC O CL Metalo e » o e - s e,0 o o o o MET. or M

Clears o« o o o o o o o o ¢ o o o o o CLR . Moulding . ¢« s+ « « « «.o o «MLD or MLDG

Columf o o o + o o o o o o o. 6 o o o oCOL : Mullion, « o « o % o ¢ o o ¢ o« o » MULL .
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nry U
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Detail, « e o ¢ o o o o o o.o DIL or.-DET . ~Overhead ¢« « « ¢ o o oo « o OH or OVHD
Diameter s o o « o o o o DIAMorDI.A_ortS PANEL: ¢ o o oo s o o o o o o oo oPNL
Dimensione o« « o o.s o s o o' o o o o +DIM Perpendicular. « o e o o-e-mu: ._.,...PERP
DLCEO. « o o o o o o + o « o o o o o aDO. . Plate Glasse o« . « + + o » PG or PEIGL
Dividede « o o o o o 4 o o & o & o o DIV Plate Height +"s « o o s s o & s oPL HT .
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EXCAVALe o o o o oo o o o o, EXCA or EXC.- Segtion. s .« o o o o« o «-.SEC Or SECT .
- Exterior « o o o "o o« o« EXT ° Sheathing. . . « « « . . SHTH or SHTHG .
Finish . « « . & e o o« « FINN 'Sheete s 2 o s o o o o o o +2.SHT or SH
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- In the Woodshop module you w1ll learn to use the equlpment, understand the

L)
el
.
!
.

.\ . . : . . ‘ ~

\ . | INTRODUCTION \ | ;o ‘

'\

termlnology, be introduced to the story rod, and practlce using bluepr1nts'
to bulld a woodshop project Woodworking is a skllled craft that requlres -

loglcal plannlng, prec1slon and accuardy It is 1mportant to conslder the

. \

: the purpose of the cofmponent you cut Qr shape before you “use ‘zhe. equi..ment:

“\\‘carelessness can mean ru1ned materials that must be replaced It i= also

=

.carelessness causes aczidents.

important to think before you move‘around the equipment in the="oc;:hop;‘

»

" RELATED JOBS

L CIAB"I_N_ET._-MAKI.:‘.R '
4 P | FINISH CARPENTER - | | L
o ‘FURNITURﬁ MARER f o
\\ R ' BUTLDING MATTRIALS SALES
/ |

-  HMILL WORKER

P

. %
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e« 1

- . S ' . o :
oo . WEL'COME TO LCC WOODSHOP : o : i

» - 4

Please read this synopsis of the few rules we have in order to better serve
you. .Your cooperation is apprec1ated..~ Cot S .

A . . . .
- . L]

Do not hesitate to ask your instructor for assistance. v

Remember: . Three inches in all direct: .m o. iz; saw blade, joint:r knivesfg B
or shaper head, is the Ver— lnf“.m "«“gin of safety o

- ~

The stock being cut to length'on the'rac;ss v o ow must be flac o the

table and back against the saw fence. ’

Never run a blind dado udkil you have beer assu:= by the instrm::ior that b
‘you are going to do it properly. . . .o . ]

Q . . o ; - .
State law requires the use of ali‘guards,

A
s

Remove the saw guards only when it is nec:r ry zac then be surz tc replace « -
them for gffe next person. R L L
. - C—_ - 4 ) . - N . , . »
: . _
" If you should have to run plywood across . ;zinter, please slidz tr- -, ;
‘ _jointer fence back to the farthest edg: tne'knives (away from YC e
-b 1
Parking by the shop area is. alIowed o=ir while 'oading or unloaﬂ‘“i
: materials. (Parking fines are $2) - .- : - S
_ o . ) R : K ' - o ~
" Be aware that loose clothing jewelry z:uc uncontrslled long hai= a_= safety - Q

hazards, please do whatever to - elimina-c\these hazards We suggest you
bring some type of ear protection. : : ’ ; .

s / 2 " .
o) -
We are not covered by any insurance carried by ICC. ‘This ds left up to
each . individual to prov1de their own if they so desire T Do

AN S ) .
. . ' . _ : WOODSHOP POLICY .

Y In order for all students to more fully utilize the tools and equipment in
the woodshop, the.use of such tools and equipment will be restricced to a
reasonaGle amount of time by each student . \\ - -

The thickness planer is to be used for shop projects only and not to be used
for quantities of materials to be:used elsewhere. All materials must be
removed from the shop/by ybur last class period Anything left will be
disposed of. . o =z t

= Yqu will need to bring in your own materials. NG esused or painted. lumber'

* " or driftwood will be- allowed to be processed shrough any of the machines..
This is not a sawmill, so,do not bring in unmilled wood. There are nd .
. machines.-or part of a ma'%ine that needs to be forced' let's *solve the
- . problem_first. -If you do’ not know, ask! *°

N
Y

Have a safe and productive term. . * 7

-
.
T

E . b T . >




"POWER TOOL SAFETY

' . . ) - . .

Understand the machine before you use it. Know where the on/off switch is.

Use all guards available to you. . ' o o

Do not wear loose fitting clothing> Tie hair back. Do not wear . sandals..

-

= -

Keep fingers at_least 6" from cutting edges.’ o , L .

-~ -

- Keep floors around the machines clean. Always staﬁé'in a well balanced position.

Make all adjustments with the pb&gr‘offl

Keep.ail blades sharp. -

vy

.

e

3
SR | R PNEUMATIC {;EL SgFETY;'f B (,'jf
Ho hbrseE{;y!..géiéz point air guﬁs\ét others. CoT S .
, UnpiUg tooi ﬁhén loadinélor adjustiﬁg it. PR IR
" Make sure all the safety gzards Qork - 4 ! ’ )

%

Only flre into the materlal -to be fastened not lnto the air. '"Thg.toq;;is not"

2 . “ 1
;de51gned for.that purpose. '

wStaplev.,with the grain. ST | | e T » ) »
. ' - ’ : - - ] : ' ‘
N © Pl 4 .
| - . !
N : > TABLE SAW . ’ .
« v | i “
" Set up: . . .
. . - . R ‘\ X o ’
1. Make sure, all adjustments arg, made snugly and the guards are in place.

R+
,
. AN

[<d

3.

-

Stand *a’ bit to the left side of the blade. -

[y

E ] . Q—_ . . , . ° . . ] . . . . . .
Stock should be ready for the cut; with one edge straight. Have a push stick

s . : o - - . *

available if necessary. o - : [
I . - , I : . ’ -,
- ! . N )
. . ‘ %
{ i ' a ' ,
3 T ~ ' .
. - : 4 . A
’ . . _,LQ/ 9 . /
e ’ N : °, '
L4 I - \ .' . . L« ’
e, AN~ .



.

Procedure: T
“1. Turn on the saw. . = _ - A
¥5. Push the stock forward into the'blade;.holding it"flat against the table and

the-fence-all'the way-throught the cut:- The wood between the biade and the
4.

fence 1s the piece that can.bind and kick back if not heﬁd stralght and

_securely. ' : Uy o L.

3. Continue_feediﬁg stock until iffis completely past the blade. ‘
) ) . o s . ; = - ‘ - . 4
4. 1f the/poard'to-be cut is narrower than 6", use a puéh stick.
. f b L1
5. If the stock is. very long (as with plywood), have a helper offefeed
§? standlng gehlnd the saw to support- the p1ece after it passes the blade.
6. -Turn the saw orf after"a cut._ Ebwer\the blade when finished using the saw.
Remember: T ," DT ; T .
S L . )
l.f Keep flngers away from the saw, blade S S RO
’ .. ‘ -
2. ‘Adjust saw to protrude only 1/4" abové stock o » ' s
. < . \ .
3. Never reach over, or in- front of, the mov1ng saw blade T . : N ‘
. [hd i I, - e
K R
MITER G’{AGE ‘ i
- . : . . ' : “oo <
. : ‘ . ‘ o - '. t ? * ‘\/}
GUARD . . :

: : ..o
ADJUSTMENT - BLADE ° - . ADJUSTABLE FENCE

0 ) .
SWITCH . . ed
BLADE TILTING = BLADE HEIGHT
' HANDLE Sy ' +ADJUSTMENT. N
R L . N ) N [ .
;‘.5- . ’ : ‘
T " -

.
-



RADIAL ARM SAW: .
. , :
Set-up: /
1. Be sure. fence and stop bYock are secure and wll guards are in' place. = .. " -
} 2. -Saw should be at the, rear of tﬁe_ table, be‘hind‘the saw guide, . .
. . L. . - . ‘ . . . T
3. "Keep hands out’ of line ’.of travel of saw blade. Tt
Procedure: ~ * . - ’ L .
. . . - . . - v- . -
\' ) § J : . ) ) -
Dl' Hold stock firmly against fente between stop and cut to be made.
2. "I‘ux_‘u on the saw fa°d allow it to come to full speed. ~ -
3. Pull saw forward wly ‘and eVvenly until cut is complete. Cut ivsémade/
. ' EERVAPIN . o, . St
“on the ‘forward -stroke, ° . ;
4. Do not let go of stock ‘until saw blade has returhed past the gii:&_dé f‘énce.
B.. Turn .’off the saw, - n i T . e N — . S e
e Com L = RS
: &
X
L .
‘:' r.
o
- I N ) '
L.
. /
N ® - ~
SWITCH
' SAWDUST .
DISCHARGE/ -
. . ' : ¢
BLADE — ]
(INSIDE GUARD)




»setup TN T

1.

-2,
o0 -

3.

C
. ...-' o .. . . + \ - ] .
- N L . - B . - - I
noc . . . : N . . N
. .

*,Stand to the 31de.of_jpinter,,not directly'Béhinﬁyﬂt. L o
- L A N S : o

ap '

B {1 - S

Make a tments whlle Jolnter 18 off adJustlng fof\@ llght cut 1/16"

1/8" ' Make sure the fence 1s secure andrthe guard is Worklng and in place.

)
. a

Check board for b nd graln‘dlrectxon. L ? L ) i E

e

_....’_- R } . - .-(

- Proceduré V‘ .- e ' I R . S

"Turn on saw and allow 1t to . come to full speed.
) Move stoék forward keeplng left hand back of cuttlng kn1ves.

- /
»-,As board 1s nearly over cutter Hove r;ght hand over: outfeed table to com— .
:plete'the}cut.” 'ﬁ_ [,"
L L hedn o . . o
_Tuxnfoffijointer. S A i

Lo e Tl . . R . IR XF .—’ : Coa . ..:. 9’-3‘ ‘;'..-,. s
Remember o _ .f‘—:.~ . o o ".~). AT Pl b o At L
: - . T B - IS ' - o .;': . . . : o -

':Use-a push-stlck 1f board is less than 3" thlék

' Hold board f1rm1y;on Lnfeed table w1th left hand at least 4" from the front'

L i . .
R . PR . .-

5~ : . ﬂ !

" of the board, and the rlght hand to the rear. S oL

¢

T . .é\ . 4

A4 vl

a
- —_—_—

. Apply equal pressure downward w1th both hands. Keep board squarelyvagainst ”

- ) -."‘.'bl._"-"‘_".v‘~ A o . S
the fem:e". o .,:"',.\.\ e L .. s

e g . - .. 3 -

f : o : -

L

'When 1/2 to 2/3 qfighe board has passed the blades, keep left hand on the

B - . I

L e e

board over outfeed table. o : L Al
: . L s TR ,

Tie . f} . -

R S .Q ' @’f“.;*'“
. e . .

< . cTe ' . f

L

Never push a board past the cutting blade w1th r1ght hand cupped over end of

.

'4,L;Stock as 1t could fall 1nto blades. Néﬁ%r pass hands over the knives.

-

Do mot 601nt stodk less than 12" long. Stock should be at least 1/2" th1ck

o

. and 3/4" w1de. ], .. o '”‘- "‘.i" S ".*’ SR

-
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. erowy oo

DEPTH.OF CUT -

_ SCALE. ~

FINCE
ADJUSTMENT

FRONT TABLE ,

[

SWITCH .

.

ANGLE CONTROL
Co

.
°

© LOCK
HEIGHT CONTOL *

),

ADJUSTABLE FENCE

I3

_— LOCK~BACK -END

LOCK-BOTH ENDS
FINE ADJ.

0  ALONG.RATL-

)
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DADO SAW
To make a dado or rabbet cut, the table Saw must be. set up with the dado saw
blades The dado head usually inciudes 2" full round saw blades (one w1th the

‘teeth til}ed to the left the teeth of the other to the right) and a group of

chippers y varying in thickness from. 1/16" to 1/4"

V-

-~

- Set up'

,%' '\.' . ‘
‘ ."l. ,Make sure{that“therﬁower is off.
2.% Take out the blade insert. P , _ - : o ',
3. With- two‘wrenghes, loosen the nut on the arbor that holds the blade tight
(This is-a backwards thread ) “v _ ‘ ‘
- 4.. Take the blade off and replace with the required set of dado blades
| The two saw blade;byou must use’ measure 1/4". Place the one w1th the teeth
_ .angled to the‘left on’flrst. The teeth should be turning towards the front
- of the saw. ‘ R | | . ’
Select the chippers that when added to:thé 1/4"‘thickness of the saw'blades
w1ll total the th1ckness of - the cut you need.- Place the chippersion the
arbor, w1th she teeth turning towards the front of the saw., The. teeth of :ﬁ
N the chippers fit between the teeth of the outside blade. Make sure-that the -
ends of the chippers are, staggered evenly so that the tips do not touch
Place the right hand outslde saw blade on the mach1ne making sure. that the
RS - 2 .

v teeth'turn forward
. .ﬁ.

5. Tighten the nut, on the arbor, u51ng both wrenches (This is a backwards-
nut. It tightens aga1nst the forward motion of the saw blade )

6. Measure the depth of your cut and the fence adJustment. Make sure_all
adJustments are accurate and snug. For a rabbet cut, the fence should be

right next to, but not touching, the- r1ght han& side of the dado set—up

Make sure that there 1s a wooden face on’ the fence.




Procedure:

4 N

"1, Follow the same procedurés listed with the table saw. (Page 4)

2. . The. dado saw removes a. lot of\wooéaw1th one- cut. Be sure o pass the

. R .{./.-
stock over the blades slowly and evenly. : '
Remember: . R T . we

1. Use a push stick if'your'work is narrow.

N 2. Use the miter gauge to. keep the work square £o’ the fence if the work isf

longer than it is deep._

.~ ! Ty

3. Do not lay blades or chippers directly on

.« could be chipped if they are misused Handle them carefully.

pass your work over the set up, so be

e
i

.fingers out of the path of the blades as ou finish the cut.

- S E 'MEASURING.f - S

.o : ® . Voo T

Cabinetmakers usually use a 12' or. 20" tape measure. They must work'with'
. b : '
accurate measurements Tolerances of 1/16" or.. 1/32" br smaller are used

.- I

Each inch on the tape ‘measure 1is divided into 1/16 increments, the first 12

inches is also divided into 1/32 increments. Learn'to_readﬁyour tape measure

-and the-simple fractional equivalents;' - ',.. SR 3
.o e, L 816 12/16
i 1/4  1/2  3/4 1
- |||'|l|‘11|'.!!!_‘vvl;!!v;v,!!"!!rv!vv_'v_
S v’h!'U!|'vlj’v"qli'v!!';Jv‘v!.v‘vh"'-VL!‘ _
e /8 3/8 s/8 18 . . ¢
Coo1/32 - 12/32 . 20/32° 28/32
- _ ' ‘ .
' "9

o : N o . . . ) L
-W : - o L 7

etal tables. The carbide tips‘

4. Be-aware-of the'location of thevsaw_blades. You cannot see them as you ,

areful of your'fingbrs..ﬂKeep your.>



T STORY'ROD

. &% B : L . . -
There are severaj methods t \lay out the dimeBsions of a. cabi\”t from plans. .

W ‘ . .

The story rod provides a rea\ily v1sible. life—size scale of the lergth depth,

v""
. and height of a cabinet. You\w1ll become familiar w1th the plans w.lls marking -

the rod, and once it is completed, you will not need to refer to” tr-  _=15 again.

You will use the rod to make up your cutting list:and to check yo: -

The rod is‘markedAWithvthe appropriate dimensions of the lumber ar. p! —ood

“to be used, and the lpcations of all rabbets and dados in a l:l s. Use a .
( : :

sorap piece of plYWood at least as long as the longest d1mens1on of _ ur cabinet.

- One side of the rod will .contain information aBﬁﬁ?Jthe front layout (.zcation of

wall and finished ends, depth of dadog drawer and\door openings). Arothetr side
Y
represents the depth of the cabinet (w1th informatlon on face frames, backs, ,

>
o

nailet and toe kick).' The third side 1ncludes overall height, location of face

t
°

frames, dados, shelves, and toe lick.-
HOW TO MEASURE LENGTH ON STORY ROD

1. The draft'of your.cabinet loOKS.like this. gf. t t.y e “:
2. Mark oqé/gideﬁ"front.". Start from the left;'measupe T % s it
overall length (16 1/2") onto story rod. Mark R.F.E i
"right f1nished end.q Mark out left over rod. =

’

4. Label l ft end L. F. E for Hleft f1n1shed end." @

5. Mark‘3/4" from L.F.E.,to 1ght for qilckness of the R
e pleood'side. : L

—u

6 From measurement #5, mark 1/4. to left in red for ' d" ,%ﬁ4k' C) ;
© -dado (for shelves). , This leaves 1/2" of plywaod from o
left end«to dado cut. ‘ _ _— g .

'“7.0'From measué%ment #2 mark lf'" to right in red, for
dado (for. ‘shelves). This leaves /2" of p{§moodffrom

right end to dado cut. _' S : Qe N @\@ 2
Cep &
7

;8, Measure between #5 and #3 Is it 15"9_’

113




NIGHTSTAND

' NAME OF PART

. MATERIAL

Left énd o

Right énd

’I‘op.. T

Bottom

.- CASE

Shelf

_Back

" DRAWER .

Left.side N

Right side

‘Front )

Back

Bottom

A )

Runners (2)

Facihg strips (5) -

PROCEDURES

(l)'Casq{

~

i

_B. Machine parts
C.'.Cut runner

D. Assemble caée'
. (2) Draw;\?% '

B. Machine parts | .

[ Assemble drawer,,test fit -‘i

(3) Finishing.,vpf‘ ' t) w '

A Cut and attach facings T
Ppt ty, Sandu’gud st;ain

A

'A. Cut plywood parts

ca

. ‘..

! .9 5

A. Cut parts to length-'rip to width



R N _ | Y
- o ' — Y . . «y-' . '5‘;w
A " ASSEMBLY PROCEDURE = - -
4\ - R . A . S - , R . %. . ) .

CASE PARTS ~ 3/4" plgwodd; 4 nightstands per &' x;i: sheet of plywood..

Cutting (Label all parts) . | " ,
. ) ; ] ':.' ' . ", - - o . N ! . . \
1. " Rough crosscut at 48" - : - . : . ‘ L
2 rosscut at 23 1/2", ‘cut 2x for ends, 1/2 of sheets. ™ o :
3. ‘rosscut at 16 1/2", cut 1lx for top, l cut per sheet . ' | -
.4 rosscut at 15 1/2", cdt 2x for shelves, 2 cuts per sheet. , '
5. Rip at 1l 3/4'" for end and top peicess | B
6. Rip at 11 1/2" for shelves. g o < o
. . | . . . . [y ‘ L . . .
Machlning I o L L ’ oo
1 3/@" x 1/2:’rabbet,.top an Joth sides. . / S ey
2. 3/4" x 1/4" dado., sides, 2" from bottom to top, of dado. ¥
3., 3/4" x 1/4" dado, sides, 13" from bottom to top of- ‘dado. - _
4 1/4" x 1/4" rabbet, top and ends, inside back. = -+ * - & o
. . ' ' . . ' g" - * .
BACKS 144" plywood. 12 backs per 4' x 8' 'sheet of plywood. : oot
3 " o 3 4 ‘ . ) . A . [ /' '.F"
1. Rough cros’s cut at 48" ;;>”’ o s o S v
42.7 Cross cut at 22",y T e . , - Lo

3. Rip at.15 1/2".

k\;bRMER A T |
. .' - o ’ " \‘i .

\L\: 1/2" x 1/4% rabbet, front, both ends S o
1/4" x 1/4" dado, 1/2". from bottom to tod of dado front and’ 51des,‘in51de. '
;"3 3/16" % 1/4" rabbet, 2" from bottom to top of dadn ‘sides, outszde. A
é Z N ., . ] 3 - ('
L] . . ) ".&:
fJ - .' oy
4 L __‘ . - ' )
. ! N _"_
¢ K ‘ ‘ L
] - » -~
: « — _a.
- "ﬁ' . - ' B L
'S ] , - .
€' L i ‘
1145 W
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"~ The Electronics modt
are the basic found.

' class.-projects wii.

' making simple elect:

wiring..
. Ay
. L3
Ao

" !
A
= t
.
®
. . ..
. o
LN
L S~
e
Z . L
4 - ] .
. - A >
. .
Y
7
.
v
t +
' k.
\ )
e
R .
7
'

v °t

INTRODUCTION
- introduce the electrical concepts and terminology thz:
for both electfonics énd'eléctriciéns occupations;--durv

= you prﬁ’fice uSIng electronlc components .and . equipment,-

:z1 repairs, making a circuiééﬁester, and doing household-i

®

o : : \ ‘ : L ﬁ v
R!_ELATE_D'ZJOBS . N |

.PEZWLJ‘T—REFRIGERATION TECHNICIAN

f~w"*“‘ﬂ~‘_0Ns ENGINEERING TECHNICIANS

BN Mot

ELHC"RONICS ASSEMBLERS .‘ - cov
. ELECEEONIcs TECHNICIANS 4

HLECTRONICS ENGINEERING TECHNICIANS "

KW . 4 .(; ’ -

ELECTRICAL ENGINEERS . e
ELECTRIC HMOTOR WINDERS B SR :_7

ELECTRICIANS S
Ce construction_ . R - AN
P _ inside U .
. maintenance - |’ - o S
»~ - manufactur®ng plant ' .
.._railroad; . : .
TELEVISION-CABLE LINEPERSON
3 UTILITY ELECTRICAL WORKER -

)



- . v 3 . . . . A . .{ . . . -,‘ -
' , e - : N - v‘ o toe - ) LI 'b . . - '
L1 ) _ . . L v | .
d ) : P 3 v e il o=
N ‘ g S The ‘Fat;;;ﬂ. C A wlt
. - , T o . Strange as~it inay svem, ‘nost taled clectric enoclis unpe pooin | gamvii g
. N v " should ‘know- better. Here are some ciectr d=medicat facts G0 mead ﬁisO(u
/' — ¢ . _ think, twicd before tnking that last chance. Ve : v ¢
’ =~ . d 1. S I It's the Curr=n! Thal Lok
) _ ’ 4" - Ufthand it would seern thal a shioc . 000 aope loadn
o - . : 11 than-100 veitss But this is not se. lpcivics ave oo ap danc. |
T SQV . Burns C o uxing ordium y‘/housc currents of 110 vo. o ad by Y .dustr
I, o T usimg an-liflevas 42 volls diveor current 70 - real . . ~lenait
C - Bvr,e“ Ziing S_tom. ' bes in th fanount of curren! Gongeres SR S NEE SRR IN
1 : ' vollage. ALy elcctrical device used - IV
‘ c_undi,lgp iransmil a fatal currcnt
"_0 2 While any amount of cdurrent’ I .
. producing painful “to-severe. shock Groo Sl o oG
: . , i .-amp) are absolutely lethal. /The: ltRows oo roc e e W
/ a orpvive the vrbtim.. . i
: N 2 ,.—{ Curre~L. above 200 millidmhps ( S ow). Whe . [ sevore beoTm et
; L2 ©oaenn -cusoiess, ~do not usually cause oath il vis - 5. fiven imoedinl
- . Aent o~ Tesuscitation, consisling 07 crtificial roosirat it usually  Tovivs
: . S8 visue, S ' : '
O ‘ . From a,dp;ac!ica.l_yieWpomt; after a person @ inctizd il by an ewectsic
L \‘ ;hqcl.t it is impossible, to tell how much curresnt ¢ .:sed o e vitel orgmes
. | ott-hlsedbcdy.' Artiticial respiration must. be appliec .mmec... .y . sbreatn'ng ho
o - . . :stopped. . o . i oo
. —Extrems« Zroath.og o The. Physiological Effectc of Electric i~ :
~Difflcui ..&: < L. ' The.chart on this page shows the phwsiological - i .. »-rious curren
* ,@ densitics Note rthat vol‘tagc is dolj consic zration. he . ites = voltag-
e ' "’to make the current flow, the amount of rnock-current ... o~ leperdi - oi
¢ 3@ —lquathlz:." Jpaet " the bedy resistance’ between- the pgjmi’ of ontact. ]
8 - Labored O . As shown In. the chart, shock is relat. ly m- wever  dg Loo.eurren riser
| ke ceet T s+ At values as low as 20 milliamps. breat:.ng touwomer o sored  wnlly cessio
mﬁ‘ U - | ' completely even at values below 75 milliaraps. )
A —Severe Shock = | .. As the current approaches 00 millia~ 33, wentricu.or ~oodlavas 20 liv neart
%_ - : ! ovcurs—an uncoordinated twitching of . we..s of the e cazeses. There's !
* . . no wotldly help for the victim. - .
'_LNIHB(:I. - Taralve _Above 200, milliamps,~muscular cortracticns are = ~ere the: the rﬁ 14
. i torcibly: clamped\during the shock. This clamining pro .o ne her. =t frer ing
apr-. Lo G ’ ' -into ventricular Jfibrillativn, and the victim's changes .or svrvivel ure geod.
- 4nL.. - o,’ e . Danger—iow Vcitdge! ’ .-
_ - . ' S -, It is common knowledge7that the victims of high-v:c.:age s:zzzkusually respond
- ‘Palr- . J1° to artificial ‘respiration more readily than the victims <? low~-ol z2 shock. The
. . ( ) : ‘ | - reason may be the merciful clampp:ng of thc héart, owing o the nigh current -
r 0. 01 e - RN .densitics associated with high vollages. ‘Hovsever, lesi these detz:ls be misin~
Attt NI . R ] terpreted. the only reasonable conciusion that :an be drawn i1 thc: 3§ 'volts are
|_Mila -enssation’ - © . § - just as.lethal as.750 volls. o : 7 R g
N s T U " The actual résistance of the body varies cpending upon the points of contact
. R . FR U " and the skin condition (moist or dr"). Betwe=n the ears, lor example, the {ntesnal
" N E I S resistance (less than skin resistance) is only '0¢ ohms, while from hand. to foot
T < S 1It's closer to Sﬁo?hms.. The skig rosistance nay vary from 1600 chms for wet
5. . R Lyl skin to over 500,000 ohms for dry skin. s : : : ' ‘ i
‘. L “ .- -~y 2#* b wWhen working around electricci equippners}, move slowly. Msake sure your
T | ) R feet are firmly: placed “for,good baiance. r’tNunge afier faliag tools. Kl ail
A - . B e power, and ground all high-voltagz points tefore touching wiring.  Make sure
N s " that power cannof be accidentally rcstored.- Do not work on ungrounded equimens.
- -l L L ) {1 = Don't examine live equipment when mentally or physicaily fatigued.” Keep-
° o L R ' one hand in pbocket while investigating-live clectrical equipment. Above al, do
T L . . " not touch electrical. equipment while standing on ‘metal floors, damp concrete
. g ' Ca - or -ather well-grounded surfaces. Do not handle clectrical equipment while wearing
— ‘ " 7 7]  -damp clothing (particularly wet shoes) or wh.le skin surfaces are damp..
. . C S ) ‘Do not work &lone! Remiember the more yc.. know about electrical equipment,
Tareshold of Sensation| - the more heedless you're apt to become. Don ' tike unnccessary risks.’
- . R P What To Do for V -4imm . o :
v 1. ‘ o : B Cut vnltage and/or remove: victim from ccoinct as quickly &s possible—but *
e e L without endangering -your own- safety. Usc W iength of.dry wooc, rope, blauket,
- 001 “etc., to pry or pull’ the victim:loose.. Don" fasie valuable time luoking:for the
o : oo . power switch,” The resistance ol lthe vui)tim'. c*’l\(tiacl: dc::lrgas;e: : lfht;tri)e. The -
- he Ry © fatai 100 L0 200-milliampere level may be_geacced f action s .. ayed..” -~ o
° ’ phy.skﬂog"cal .ElffeCts of C T - If the victim s unv:'oné‘::iousmm has siopped breoathing, start art  rmal resplratica -
B Electric Currents at once. Do’ not slop resuscitation until medleal authorily. prunc <wws the gt
: e : A . " heyond help. It may toke as long as vight hours o revive the pa .. -t Tﬁe,mv :
i o R . Be no.pulse 8ad 2 condition similar to rigor mortis may be prosent; however,
i . o« o _ape¥y. 1 . these are the manitestations of s :k-8ud arc not an -Ind{cation :nhat the victm”
- Eetricity Kills. ' succumbed. —rmisg throuol U8 Courgesy of Fluld copurals Campany e, izt
Qo .- Réprint from ~ ° 4 4 . State Indu.stx_—;al Acfidept Cczzmis?ipn L _
EMC “'  SAFER ORECON# @ A4 13 - Accident Prevention Division: . s
U . . ‘ L \.. ; - . -Special’ Services Section . '
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. . ' FACTS ON ELE™™ AL " 2K
£ : ] o
Lol “ ! ;-
. . St I
“ ~ : . P
.+ The resistgnceTOEIthe huhég,bbd" =02 iéP;LShfrgh pends .on
ché skin cdnditiodﬂaﬂd poinf~of SNt o | . » e
.. .  TYPES OF RESISTANCE, RZSISTANC yAng@ - : o
Dry skin . L. . 120,000 t @gg,OQO Ohmn Coa '
“ Wet skim~ : +71.000 Ohms '« . e
Internal body - . ' - . R
: Hand o foot | . 400 to 6GC° Ohms :
T Ear to ear - ° Lcr ohms ¢ t o
- . ‘ - ° .’ . -q. Nv"‘_?'-' :i I
. Wigh 120 Volts and a skin resists = ‘nternal re ce” totaling
1200 Ohms,\there would be 1/10 cmy reE\ ¢ milliappé: ) of electr..:
- PN i [ ® :

e

.current. Skln resis
e , ." L..
.[5'

SAFE =’

) . O )
Causes no sensation:

ance gradually dec.v-

v

.g§<3?fing r 1o

e co 4 ¢
~ 1 -__liamperes - -

"CURRENT " -
“VALUES

Sensation of shock but
7hot felt, \person ¢an let

'4
- 1

S T ?0”31nce ﬁuscle control .

o1 oo 8 milliamperzs

o L . 3
e . Lo . 'v

s not Jlogst.. .

)

UN§AFE Palnful shock,‘person can
CURRENT _,me go slnce muscle contro’
N . ris’'not | lost.

-

& tg 15 milli;mpereq :
l i ,r"‘ T « > . f

.

' Painful shock, mu-s’cle= .
qontrol\iost }n adjacent -
muscles, canppt "let go.

15 to 20 milliamperes -

Painful, severe muscle
:contractionsl difficult
breathing.

20 to:50 milliamperes

> .
& R . M
. ;o

VENTRICUDARQFIBRILLATION
“Instant death with no
“known remedy.

.ﬁlOO to 200 milliamperes

» - 'i/

Sevére. burns, severe muscl
contractionshthat cause

L muscle's to clamp heart and

= _ . stop it- durlng the shock.
o - This prevents ventrlcular

’fibrlllatlon.~ e

e 200. or more mllllamperes

. f

“%American Red Cross figures

.:Curfént {s the;killing factof.in ele
'how much currqu will flow through a
1ow as“25 volts can .cause dea;hh

' as dangerous as a ldwvvéiﬁagq.

« T

ctrical shdck:”

~

glven re51stanc

.‘v

letage:as

tage‘@war 1000 volté/may ‘not be _

-

-\

119

»longed conita:

Vgltage'determihéé
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CANE -COMMUNLTY "COLLEGEY . . &) .-~ ....%, INTRODUCTION T& ELECTRONICS..
' nanmomcs DEPARTMENT y v A (Exercise 1) -y
S ' s | A }‘«7 — R A i \\
- . - . - . ' - ——
; " T o B » e ‘ e . » l v o ‘
- o . ELECTRICAL SHOCK' A '
. é . \ s - "; e . N . . ‘o -9 . E .
2 ! . e . o ’ \ )
M\\\\Place hearest correct answet in, left margin: . . A
1. Which one of the follo%éng is regarded as the most damaging to life7 \
P ‘ . , : v
3 - L. Voltage 3 Resistance S _
. 2, Cdrr%,nc ' . '4, Wattage . - o S NN
. , o 7 . ; s % : ' - I
©..2~" Which of the following amounts of current is ‘the most dangerous to life.
. 1.~ -001 Amps o, 4. .35 Amps . s L.
. %2, ,01 Amps .., " 5. .45 Amps’ S
R e ;' 3;-..15 Amps . 'ﬂ Sk . T . L g , -
o 3.& 4.. The Electrical resistance of the body depends-upon.g answers. ”; :
. . v L ' & ot ¢ R .
o ~ S Points of contact . = 5. Age . NG <
. N . 2. Skin condition (moist or drg) 6. Héalth. condition'; TN\*\;_
- . . 3. Weight _— - . 7. Time of day e
& 4, Helght T _ 8. Season. - LT
* ; : . : ) P :
. _ . o BOTEEN s
5. . When wk&king around electrical equipment At o N '
gy " ' -1.' make sure eqnipment 1s grounded .4: don't stand on metal or
i -2 2. wove slowly.. . - - .« . toncrete floors.
i . 3. maintain good balance. . 3. None of above.
L Ty . ? . 6. All of . above. ,
. \f6. A typical resistance of dry skin is aboug ‘
1. 10 otms - . 4. 10, 000 ohms
... 2. 100 ohms .. . 5. 100,000 ohms | B
T 3. 1,000 ohme ‘ : : ' R
7. -A typical resistance of wet skin is about .
(Use answers in Question 6.) ‘ o e . : e

' .8.' A typibal resistance (igtz¥yal body) from ear—to ear 1s about
(use answers in Questio .

~ 9, One milliamper 16 -

—_— : %

{ l/lO of an’ ‘amp ( l) , 4, l/lO 000. of an amp ( 0001) .
. N “1/100 of an amp (.01). . l/lOO 000 of an amp (. 00001)
(oo ".Jg'B.! l/l ,000 of an amp (. OOl) E

lO ‘What 1s the'meaning of the expression "keep one hand in pocket while in-
vestigating live electrical equ1pment7" ; X

: . . N :
. L. - .
. .0 ;e . . 5 . N . B . .
. . [ . . i . .

s . . PO
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LANE COMMUNITY COLLEGE
“TLECTRONICS DEPARTMENT
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INTRODUCT ION

(Exercise 2)

L4

TO ELECTRONICS.. ™ ~

v

"+ .. [IDENTIFICATION OF P

o *

A, SRR

< [N
Number| e * Name " /8 ol .
a - : — / p
e 1 : : L ;
. ‘/ . T ¢ N
e B3 _ AR ‘ .
. ¢ . P
‘o ’ L. [
B . 4 IV’ ~ - - .' -
: - v . . .o ‘
- ‘ 5 - Sty 2 4. o ‘ . .
~ ) ' o N\, ]
. _ i _
” v 6 1 . -
e '_.’ [ o ) .
1 -7 : . :,[\ . .
.\ K ; ’ »
Pd 8 - — . } !&
. W . . v . 1Es

- . ,1/ ’ : . . {‘ ‘ -
o : ~
10 . ¢ ) CL < )
11 ! S . , . | ..
12 , | s ¥ 2
113 e -
14 . “
> - 5 -
— ‘ . .

15 |

16

17

18

d -
: . . . <« -
R S st
3 . . ki B .

. —

§ sew
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: . . COMMONLY USED | o
Cor ELECTRICITY AND ELECTRONIC D/&TA NS

Loy

‘ 4
‘ g E
4 !“ .’
- 0
‘\ ‘--.
N o
iy
' .Ohmse Law - R -
_- Calculator . o .
L
- ‘ -
t -
» .
l ,‘
7, .

TUBE SYMBOLS

IR CUIT FORMULA-S

DIGDE -

TRIODE

|+ SERIES PARALLEL —|
| RESISTANCE - OHMS 4 o
v. . ? . 1 | .
: Ry L, L, 1, ’
. _ T . R '-R—' -ﬁ-*'--EzT(;. :
. RT'=R‘|‘R2‘R3“"ETC_ R R
. ] . , . . 1;\ ) 4 ‘.l, ~ RT:”"RI'ORZ‘
CAPACITANCE-FARADS Y
cr—\: — Y :.ﬁ ..
-é- Cz*_ [Fa ETC ] o o
' L CrECrCrCyET
CI C: . :
CT Cl* Cz . L
| INDUCTANCE HENRYS Con
. < .LT _|.¢ —'-I-~¢’—|.¢ ETé
. S s GGG ERT
,.'\<’ LT=L|‘L2‘L3 ETC | LI L,z
1 LTt L
= - -
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INTEGRATED CIRCUITS

(BOTTOM vn:ws) / .

.
—

_MODIF[ED TO-5 | ; .

¢ “SOLID STATE -«

. . - - R :
i : \ S
. -
y ‘ o

2 MOpIFIED 1f9,-5

. BIPOLAR TRANSISTORS

coeezcma COLLECTOR
- BASE ‘ . BASE
‘b EMITTER . EMITTER

PNP_ NPN

2
. MODIFIED: TO-5 .

3
. DUAL .. . -
lNLlNE :

ol

.- SCR - .
A CATHODE ANODE| - .
E j - i 4
/ » GATE.. :

- . L . o

SEMI CONDUCTOR/D1ODE

FIELf) EFFECT TRANSISTORS -

CFETY

N CHANNEL

) JerC‘riON\ OR
~ POINT CONTACT -

ZENER DIODE ~

~TUNNEL = -
DIODE

_P-CHANNEL
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/
' RESISTOR COLOR CODES AND USE OF THE OHMMETER
‘ | 1.] To acquire-skill in identifying the value of resistors
marked wit:h the standard EIA color code.: . -t
2.. To acquire skill in t:he use of the ohmmet:er fo; resis-
,t:ance measu.rement:s. : .
Euiment and Sugglies Needed'
: . ,An assgrtment: of carbon resist:ors ident:ified by the EIA color code.
8 N . An ohmmeter of either- the Volt:-Ohm—Mil].iammet:er (VOM) or t:he Vacuumx
T Tube Voltmet:er (VTVM) t:ype.v.
K2 . ) r
‘ Preliminag Infomat:ion' : o
e # K F The EIA color coding eyst: is. based'on the table below which 118!:8 oy
} o the ten colors used and their number equivalent:s.» You should ‘memor- =
B . ize. these color—number equivalents. : . .
g—t . . ) . . » _J1
| R RE&STOR COLOR -CODE] o
e N 0‘ / ’_lsT ' . “ , .
: o Lt 2no !
AN \MULTIPLIER :
D TOLERENCE ‘
a EP.LOR S'f.‘,"c,';:,“c‘.“f _ MULTIPLIER ~T6LERENCE'
" ~  |BLACK 0 : A o
‘ _ -4, :ého’W'N , AR T
, ORANGE | 3 1000 B A
C YELLOW 4 10,000 -
GREEN 5 . 100,000 | |
. BLUE 6 1000000 P B ER
«  fwvioter |- T 10,000,000 [ A )
L GRAY ‘8 - 100.000.000 N R '
< WHITE 9 | 1000000000 SR f
oo, sfeow s | o | 5 po
. [ e Tlswier | oot | w0 |
oo . S [ - — U : -
o ».)*- S “|no coLor| (. ' 20°%
s ’ , Do ),/ . - - o ‘




" Lab Procedure. A (Resistors) .

All axial lead: EIA coded resistors bear at least 3 color bands and
. may bear a silver or gold band indicating the "toIerance » Or ac—
" curacy of the resistor. Many resistors also, have a fifth band in-
dicating that they meet certain military specifications.'
_The resistor should first be turned so, that the end bearing the color,
: _ ~ bands is to one 's left; the resistor s value in ohms is then read from
i S left fo right as fOIIOWS' ~

_The first band (nearest the end) 1nd1cates the first sixnlficant
figure, the second band the second significant figure, while the
third band tells how many zeros follow these two digits.’

, : A following s1lver band ~indicates the resistor is + 107 of the value
-, marked; .a gold'band, + 5% of the value marked; and the lack of a .
- . silver or gold band. indicates a tolerance of‘i_ZO/ of the marked
value. -Note that the tolerance stripe does not enter into the cal— :
_culation of the value of the resistor. o - . C

’

" An example follows. _ _
- Red .Violet Silver

/A

\\\\
SN

-

.
—!

Orange -

\

¢

_ Readiﬂg from left to right, the red band indicates the first signi—-
o ' ficant number-as 2; the violet band, the second significant number
v ~5 \as 7. ' The orange: band indicates the number of zeros that follow

Dol the. first ‘two digits, in this case, three zeros.  The value of the
';Jf'{} resistor is then 27,000 ohnb plus or minus 10%, the. tolerance in—

A dicated by the silver band. - . .

When resistors are less than 10 ohms, a modification of this system .
.is used. . The third band is always silver or gold. Silver indicates
.;the first 2 digits are to be multiplied by the factor .01, gold by .~
v 0. 1; .for example, a resistor redds from left-to right: brown, red,
gold silver. This indicates a-rvalue. in ohms of-12 x 0.1, or 1.2 ’
ohms+lO7. .

'+ -Wattage: of a resistor is not directly related to its value in ohms but
' ‘rather to-the3type of material it is constructed’ of and to-its physi- :
cal s12e which Jaffects its ability to radiate heat. o

A .
..

s e

a
P




Lab ‘Progédure:“ B (Re_sistbrs)i

List the values. of the followinueéistors:

126

1. Yeliowhfriole;;black-s:il;i"er o 6. brd@—gray-réd _____
Y blue-gray-black=gold - . red-red-rﬁec.i-gdldA. _
s, red—:ed-ptm-silver, L ‘ : 8.; yelidviéb;éliqw-orar_z':ge." -
4, y'éllm;r-;vidviet_-'brown _ : A9., .br-own—black-yella; ____
5. .b.'rown—bl'ack-re'd-gold v‘ L 10. brﬁﬁﬁ—blécl'c-greeh-silver__;_
‘Colc;r-code..'-t':he following resistors:
1. 56 ‘ohms + 10%
2. 246'&@’5202
3. A2,,7foo ohms + sz" o _ >
4 39,000 ohms + 20%
5. 120,000 ohms 4 10% :
" 6. 240,000 chus + 5% _ . e
7. 300,000 chms + 10 __ T
8. 510,000 ohms + 20% L ' ‘ _
9. '1.2‘ \megb}h;ng. _+_;'SZ | _ _ |
10. é.Oj;negouigs + 102 ,‘ j‘ ‘



-

Mzésure'eaqh fé iétor‘caiefully with an thheter:and record the colpr'code,

‘indicated value, and measured value in the table below. : -/

_ oY . ’.Ipdicated Meésured
- . "Color Code N o A4 value T '”‘Valwe

v
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WIRE SEZE

+» TYPE AND USE

nght

>-Sefvice

Servfce
- Entry

~

. ~» :}
Tz 778

'Used for lamps,
~app11ances,
"Available in +
light or heavy. .

etc.

EXTENSION AND APPLIANCE CORDS

§; v _ Service '
: B |1

Resistant to
water & ‘corrosion,
Use underground, .’
above or inside.

:

Copper wire. Use.
with steel junc-

ion and switch
ARMORED c Switch
. box. Use only in-
: CABLE R
S doors in dry ' -

~location.

'WIRE JOINING METHOD -

PLUGS

il . . -

i: — 3 -

Cut ‘insulation

6 to 8 twists

B Soider'and'tape

TWO—WIRE'JOINIch

TWO PRONG PLUGS , .

:::F===iﬁiiif: :fiiiﬁiiii:::

_ Cut back 1nsulat10n
»Cut wires in half ..

By

Tw1st and tage _
SPLICING .CORD WIRES




' FLEXIBLE CORDS . .

L SPT - S

N .  LAMP OR FIXTURE LT s _

" | wex - ST 2 : T
) : o ; C SVT | ::jiéﬁ;ifiiiiiifiizzﬁ‘ru

AT

CONDUITS

. - v .- . . . . . (O C
. \}0 ER -- . I3 =
© COUPLINGS ‘ ' CONDUITS RS - CONNECTORS .

| - @
v 'INTERMEDIATE - @ m
METAL ,('IMc)-

| .THINWALL .
i o} METAL (=MT) |

© FLEXIBLE .
METAL

© RIGID
'NONMETALLIC

 SURFACE. @3- N

RACEWAY

13 129 '
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Al -

~ HOOKUP OF CIRCUIT, AND RECEPTACLE. ~ -

1000

908 ©oe ||| FUSED CIRCUIT PANEL .

O

o B

: 'Tg_ﬂhite wire s
o - —

Receptae%e-ﬁ
- (Metal'bo®) * |

s - o .
: Ground wire - -
. . 77" Black wire - N
¢
~

" WIRING HOOKUP FOR,LIGHT/

-

~ CORDUIT, _

. ?

=

CONDUIT
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NNy

ELECTRICAL HOOKUP FROM POWERLINES . E

-

‘POWERLINES.

Qv

- YETER

CIRCULT- BREAKER.

S .
'15-20 Amps.
General_purpos v

Rrww, -

;TWO-ZO Amp. -~
Kitchen - B
s 1120-240 Volt

" -Furnace, laun
dishwasher,




2 . - f

T o
. GROUND FAULT CIRCUIT INTERRUPTERS
. CIRCUIT BREAKERS - = o
u .‘_’ /\_ﬁ/../
. ‘ou i on
(3 N ; [20[] )
&
L
ore s "'"\}
& ] a 0o
- - wosn |- - ’ rusw ‘ T
. . To . e 70
. TCLT o . TRy T . .
v -Ground fault- circuit breakers have. ampere ratings of
15 to 30. These devices can be installed in circuit
+* < breaker panels -in’ ordep to break electrical current
when a path is established .between an ungrouna__ o
conductor and ground. "Full circuit breake~ panzls
with this protection are also available.
( = — 1 . : o o & O
D;xm o ‘ T : o S
- . ‘ N . B}
O N VA —=a!
a - e
. ™
3 B
. y . . _
‘ ) )
U L _GROUND FAULT
o B . oo RECEPTACLE
.GROUND FAULT ’
PLUG- IN RECEPTACLE ’ »
. These devices are available for protection at the
- point of installation. They can be connected to
other downstream receptacles to provide ﬁurther
protection.- S -
. v - . £ - -
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- HOUSERHIRING SHPLE

“E

1f\ﬂ
Y

ELECTRICAL SY‘IBOLS

QLMHmm.jf
- =5 DUPLEX RECEPTACLE

‘;fi,aUUPLEX\WITH'HALF‘SHITCH =5 DRFER OUTLET.

lﬁsmmmmmw
. 53mmsmmujj
=8,  DAGE OUTLET

. T
| wmmmm u
‘m‘mum

£ wmwmnmmmk“
oF) ‘

N mmmmvy-

‘.

v‘? '

ERIC—

A

A3

e



. 'S\- ) \_] . B A ( , . \' \ l,-//
) ~ = ° AVERAGE WATT USE )
. A h- . . H v .
Baseboard heater - 1600 " Radio T : lﬂé// -
~ Blender * 300-1000 Range ’ 8000-15000 -
.~ . xCan opener _ - 100- 215 - Range top £000- 8000.
Coffeg maker \ 850-1600 Range, oven 4000- 8000 -
Corn popper . 600" -Refrigerator, frostless 1960-"1200
- €rock pot . .. . . ° 110-1600 _Refrigerator, manual 750
Dishwasher’ : . 1100-1800 :Sander, portable . 550"
Drill, .portable 360. - Saw, circular 1200
Dryer, clathes’ 5600-9000 Sewing.machine 75- 150
“Electric blanket , 200 . Shaver ~— T { 12
Exhaust fan 175A v,Solderlng iron \ 150
{ Freezer, frostless , 1050 Steam irom . " 1100
. Freezer manual defrost 720 Stereo regeiver - 450
L Frying pan : 1250-1460 Stereo rntable ‘ 15
. Furndce, fuel fired 800 ~Sunlam ' Lo 300
‘ Garbage disposal: | =~ . 300~ 909 - Tel€v151on, BW . L 250
e Hair dxyer ORI 2501200 Jelevision, color L £300
" - Heater, portable A 1000-1500 Toaster ~800- "1600 "
Hot plate, two burmer 1650 Toaster oven R : 16Q0.
Light, flotrescent 15- - 75 . Trash compacter - 1250
, Light, incandescent 25',209 - Vacuum cleaner - 250- 800
2 ' Microwave oven , 975-1575. - Waffle iron v 1200- 1450
Mixer - ~150- 250 " Washer, clothes ~ . 850
2\ Projector . S ,' '350- 500 Water heater, 4000- 5000
2 R <o . o - - 4 oL
’ . S ’ . ‘ o .
Z'j} 7 A ESTIMATTNG GUIDE
o v . . .
s o . (120/240 volt serv1ce, 100 amp minlmumg R
Number of square feet in house X 3 watts equals , N ' s 1
Number of 20 amp small appllance circuits X 1500 watts equals v 2> s
- Laundry circuit equalS“ISOO watts.“ < NS j -
t. ’ Appliance use . .7 , 4 Lo
PR Water heater - equals ‘ ’ ‘ S * e
J‘ e Dryer - equals - /k‘ .'-"-6 -
g . Dishwasher equals . : ]
Raﬁgefequals - ~
Shop equals ’ . . 8
- AR Other ‘equals - ' 2
' "» Total equals (Add 4-9) N 10
Total above equals (Add I 4/3 and 10) 1T _
: ’Multiply watts over 10, OOO.by 4OA equals S ""
- Add heat (Number of watts equals) 13 —
\ \'. . '. r14 o .‘. .

TOTAL

ivide TOTAL by- 240 volts to find requ1red amps

’ .v.'.‘,,d A :..l 15 : K
135 -
18 - ‘1" R v'

o



