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This document contains test items to measure the job
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page of questions, respondents are requested to rate their knowledge
level, from one (''‘could use a refresher class") to 5 ("have mastered
this area"). The results of the skills questionnaire can be used to
determine where a company should focus future training and
development efforts. (KC)

¥ Reproductions supplied by EDRS are the best that can be made %

. . s
from the original document. ¥
oo o' e v 3¢ e e e 3 vle ale ole e e v e oo oo S 3l vle ve e e vledle e de v v vle v v ole ve e e ol e o' o ve e v dle ol e e ole e v ole Sl dle vle ol dle e ol e e S de ok Se e dle e e ol




g I18VIIVAY AJOD 1S38 S

losinledng

Ess0c Q3D

ainjeubig

a1eq s,/Aepoj
Hys

aweN Juld

2J1euuoisanyd s

' (O143) H3IINID “Aijod Jo uosod |30 1RO
N
$30HNOS3Y 4(20?(0&%““”.%% Wwasaidal AeSS829U 10U OP WAWNIOP

SIyt ul pale}s Suoiido JO MBIA JO SIUI0d o

Amenb vononpoida: eaosdun

1J|7 : 0) apew uaaq aaey sebueud Jouy O
-u Buneuwbuo
uoleZIUEBIO JO UDSIAT BY} W0} PAAIGIBI
S8 paonpoidas Usag SEBY IAWNJOP SIYL
Ag (o1u3) B3INTD RM
m_x.m wwﬂmﬂw 338 SYH i3ty . NOLIVWHOAN| SIOHNOS3 N1V D3
) s S o
3 0L NoISSIN3g., NOILYONQ3 20 INIW1BYAA SN

jesiue29uios}o9)3

206 16t A4

]

IC

Aruitoxt provided by Eic:

E




‘ueuQ Aq pa1o8j|09
9Q 10U ||IM mmmxoma siy | ‘Auedoid 1noA s) ebeyord asreuonsanb siy L

SOIUBYOBIN
Buiuiyoep
OVAH
Buiqunid
Buipiam
SOIU0.}08|T
Ayouosi3
yrew doys

:U0 suonsanb pul {liM NOA

-spoyo uewdojoAsp pue Bujurel} aininy snooj
pPINOUS UBUQ 818UM 8uiuLIBlep o} alreuuolsanb siy} bule|dwod ae noA

‘aireuuonsanb S|IBS UBIOIUYOS) [EOIUBLOSWCL08]|F UBUQ 8U} 0} SWODe




BOIE SI) : SSB[O JOYSIJaI
paloIsew dARY | ® asn p[nod |

‘popasu si Buiurel} aieym aujwislep o) salleuuoiisenb

INOA JO S8100S 8y} JNOGE SUOISSNISIP pes) [[Im J0siAledns Yiys INOA "UONO8S
yoes Ul $8100S INOA ajejnge) o} pue Ajiqe 1nok Jo 1seq sy 0} xoq Yyoes
a1e1dwoo o) qol INoA si ) "Mojaq palesisn||l BUO 8y} 8)1] Sexoq pul [|IM NOA

"S||IMS Ureuao jo mc_ncﬁmau::
1NoA a1en[eAs o} 10 suolisenb a1ajdwod o} payse eq |jm noA ‘ebed yoes uQ

s|Is Buipjem pue QVAH ‘Buiquinid
Buluiyorew pue solueyosiy

SOI1U0.108|8 pue AlIoM108(3
yrew doys

~aom<

:alfeuuonsanb sy} Ul SUONOSS INOJ 8. 818y |




‘SSEBO SIY) Yora) 0} sbpajmouy pue SIS 8yl dABY NOA =G

‘eaJe jey} ul abpajmouy Bupjiom e aney noA
asneoaq 108[gns sy} uo sse|d Buiures) e pusye Lupinom Ajgeqoid nop = ¢

‘Rressaosu aq jou Aew 10 Aew 108[gns SILY} U1 8SINCD Y = €

'SIONIOM-0D
1noA jo swos o} nydiay aq pinom oafgns siyl uo Bulurel} YUyl NOA =2

‘AjoAosye alow gol JnoA op o} uoljew.ojul
ay) pasu noA asneoaq 108[gns siyi uo sse|o Bujures} e pusle piNOM NoA = |

¢l b & I |1

eore sy SSE[0 IoYSaIjal
paloIseul 2ARY | £ 980 P[NOJ |

¢ 9bed yora uo xoq ay} aye|duiod noA op moH

“raljeuuonisanp ayy bunejngel




S [S
yie doys
11 UOI}09S




T

BoR STY) $SB[O Joysalyal
palojsew ARy | £ 3sn p[nod |

86} ve
¥9S°1 oGl

JoeAANS JoBNqNS




C

€ ¢ U1

Bare S1Y)
POIISBLL JARY |

SSB[O Joysaljal
© 9Sn p[nod |

!

3VoS II0S
SNIs130 LIFHNIHHYL
‘ 0,8'42=4d.28
d¥¥8 = 0,81 H
2 | 6323344 . OCQ.NN = Do
Tmlloao H31VM 4,26 — -
. i o~
do VP9 = o
, gL
26 + 92 = o " Ge=z28) Do
. JONVH JONVY
2e + (8L x8'1) =0 (D001 4,080 8’
26+ (Do x 8'}) =0 (ce-do Do
‘Jleyualyes o} D.81 HOAUOD
P NOISHIANODH% .
- 1IFHNIHHVL 0L SNIST30 3: | Qs
. ) I
PP Y R A IR T K ¢ 5225 RERRY: Amnﬁ.uﬂ.ﬁﬁﬂdm.ﬁhm PR o
OISHIANO D! R e

& 0o Ul 4 598 St IEUM

SUOISIoALI0D Blou 10j oPEd JX8U 8} 985 ¢ 8WNjoA pue Bdle ‘y1Bus| ‘eunjeloduwio)
:ysybus 0} oLjeW PUE ol1BW 0} YsjBue Li8AU0D O} Mol puejsispun nof og

IC

E

Aruitoxt provided by Eic:




A1

1e8 pinbi{ $97°0 = T 1
b pinbif 960’1 = T1
36600 =11
wnzoi9="11
E no ~oo.c =31

(110 1) 6L°€ = 1e3 pinbI{ |
(1 30 ) §Ly6'0 = b pinbIf |
((loPDTET =y

(110 ) 121 9100 = ut N3 |
(;uid) 93 8¢'9 = UL nd |

FWNTOA
(spreh) pAbs T'1 =W bs | (;w) w bs €600 = U bs |
1 bs poLo1 =wbs | (;wd) wd bs €0'676 = W bs 1
1) bs 110070 = WO bs | (;wo) wd bs ¢pr9 = Ul bs |
ut bs ¢¢1°0 = Wd bs | (;ww) wur bs 91°¢H9 = Ul bs |
vady
(s1210woyRy) Wy 609°1 = W |
(opnw) nu §79°0 = WY | w pg6091 =
1 £8°082€ = Wi | wgi60=PAl
ygre=uw (1orow) w OE0 = Y I
urLgee =Wl wo gy oe = Y |
1) €600 = W2 | ww gpog = B [
ul p6g°0 = Wwo | .?30&:53 woy gz =u |
ut p6go 0 = ww | (s1pwyjw) ww ¢z = ut |
HLON3T]

ysysug 03 LW

SuP 01 ystjduzg

sjuseanby sue-ysytuz pasn Ajuounuod

91

IC

Aruitoxt provided by Eic:

E



61 31

S| bl & 1 (1

BOIE ST} $SE]0 JoYsa1jal . «.\mco_ sayoul / mom_a
paIsisew dAeY | . © 9sn P[Nod | pepeaiy} B U aJay)
aJe spealy} Auew MOH

‘L4oul 8Y} 0} SPealu} 8
Sey Malos aulyoeul yy

uoneaidiyniy

ybnoiy} an0S
;3ybnoq aq
ueo s|00} Auew MOH
‘91¢$ jo abeiane ue
S]S00 S|00} yoe3 "s|00}
Anq 0} 89¢‘2$ spuads
losinjedns doys

auIyoBW UBUQ UY Mm X

uoising ybnoiuy A0S Aduyniy




0g
1¢ e

s 1

©oIe SIy) $SB[O JoysoIjal
paIaIseul 9AeY | © 9sn p[nod |

= (1-g+¢) (8/9) (5/P)

= |-g + (€) (8/9) (S/¥)

= (2-9) (v)

=2-(9) (v)

swa|goid ay} aAj0S

SIS YIEIN




Sl 7 € [ (1

vore SIY} $SB]0 JaYSaLyal
paIoIseul 9AeY | © 9sn pInod |

'M@19S 8y} Jo youd ay} puid ‘q
"youl Jad speaiy} Jo Jaquunu ayj puld ‘e
‘Spealy} 9G sey pue buoj sayoui g/| ¢ Sl MaIdS Y

¢uond auy st leym g
;, 818y} ale you Jod spesiy) Auew moH ‘e
‘spealy} gG sel BLoj seyoul f malos

920- 10 20~ Gig- 1o GIO

¢ 101ea1b si Yolym ¢, 4o1ealb si Yolym




s I

vore sIy} SSB[O Jaysaljal
paIaisew dARY | ® 9sn p[nod |

6.1°86¢
Gey'6c | Se's 9GY'£886

apInNg JoRLANS

9/86'€ X 9t
L9SY'E 6°9G

Aduiniy oenqng




%3

S| bl 1€ €]

BOIE SIY) SSB[0 Joysajal
paIaIsew dARY | 9N p[nod |

yipaipunH 10
100
1000
10000

100000

uoloel} B 0} G/° HeAUOD UIUOIIHIA

‘NOA 10}
auop usaq aAey swoa|qosd om|

Jaquinu fewioep "SuUl9] ,Sisiulyoew u youy

e 0] g// UoiloRl} 8y} UOAUOD ue JO SUOISIAIpgns sasay} ssaidx3




SIS
S21U04}29|3 8

|eo14199]3
:Z UOI1D09S




0

Bale Sy} SSEB[D IQYSaIjal
palojsewt aAey | 2 9sn p[nod |

-aAOqE SWIS) 881y} 8y} usamiaq diysuoielas sy} urejdx3

wyo

aiadwy

HOA
:swie) Buimoyjoy ey} euled

S01U04109]3 ¥ A11014109|3




]
Ap]

)

BOIE SIY)
paraisewt ARy |

SSB[O JoysaIjal
© 9sn p[nod |

siem 09¢ = sdwe g X S}|0A ¢,
sliem 09¢ = sdwe Og| X SHOA €

1IEMOUOIN

Hemijitn

nemeba

HEMO|IM
B Ul spem Auew MoH

SHeM
:swue) buimojjo) ey} suyeqg

S21u04193|3 1B Al0LI109|3




Ge

s

BoIR SIY} SSBD Joysaljal
poIsjsew 9AeY | © 3sn p[nod |

A HNo1I0 B Ul sesedWe Jo Jaquinu 8y} sullwigiep NOA pjnom MoH

MeT SWYO auyeq

L AUM “oam Buy ybnosyl mojj fiim dwe | ‘Alouios|e Jo 82IN0S
JIOA | B 0} pa1oauuod aJe aim 19ddoo 0} "ON jo yibus| '§ 0001 € JO Spus aui §|

suoijsenb Buimoyjo) 8y} Jemsuy

S21U04193]3 ¥ Al011109|3




S

BOIE ST} SSB[O Joysayal
parajsew aaey | B 98N p[Nod |

sioje|nsu|

slolonpuo)

sio]sisey

:suie) Buimoloy ey} auljod

-sBunyy Jo sadAy saiyy i1s1 "uonouny [BOLI08|S
Ue UBY} JOYIR) [ESIUBYDSW B Wiopad 0} papusiul si jey} A1osseooe ue si Bunly v

‘s90IAep Buuim Jo sadA) inoj isi
"} BWINSUOD JOU SA0P INQ JUBLIND SBLIED Jey} Jusuodwod e si 8o1Aep Bulim v

S21U0419913 ¥ A11011109|3




S (4!

BoTe SIY} SSB[O YaYSaIIA
poIsisewl 9ARY | B 9Sn pInod |

‘G| obed uo umoys
sBuimesp BuryIOM [eo11}08|8 8y} Uo puno} sjoquiAs 0g 8yl payolew A|njssaoons |

S| bl & 1d] 1

Bore SIY) SSB[O JOYSaIJoI
palaIseW dARY | £ 2SN p[nod |

‘$1 obed uo umoys s|oquiAs [eolo8e 8yl Ayuapi Ueo |

‘SOX0q 8} 8)8|dLWoo puE sabed om) 1xau oy 0] Jojoy




Shown below are 20 symbols commonly found on electrical working drawings. In
the space provided, place the letter corresponding to the coi.ect answer found in the
list.

1.

2. 0
D

(]

Fluorescent fixture

Incandescent fixture, recessed
Incandescent fixture, wail-mounted
Exit light, surface- or pendant-mounted
Exit light, wall-mounted

Indicat_s fixture type

Receptacle, duplex-grounded

m e @ B P o F P

Receptacle, weatherproof

bt
.

Combination switch and receptacle

Receptacle, floor-type

-

Switch, three-way
Light or power panel
Disconnect switch
Conduit, exposed
Home run to panel
Telephone conduit

Fan coil-unit connection

x & ™ © 2 2P F

Fire-alarm striking station

»

Smoke detector

'.'1

Telephone outlet, wall




WIRES CONNECTED

—

WIRES NOT CONNECTED

—+

NOT CONNECTED

LINE VOLTAGE

LOW VOLTAGE

1
EARTH GROUND “h

1
CAPACITOR

— o

COIL

MOTOR

el

DISCONNECT

5 /
8,

T T
FUSED DISCONNECT

ERIC

Aruitoxt provided by Eic:

L

FUSES ;. 5\
THERMAL OVERLOADS
CONTACTS .
THERMAL OVERLOAD
—\-H\‘ —{ HEATERS
NC. N.O.
. ~— o) l O O 0
— TN PUSHBUTTON  PUSH BUTTON
s \fg'?]c ’ SPDT (N.C) (N.0)
SWITCH
O% ol_Q
o
: FOOT SWITCH FOOT SWITCH
—— (N.O) (N.C))
DPST
SWITCH OA/
o) o=1g
—— LIMIT SWITCH LIMIT SWITCH
(N.O) (N.C)

ELECTRICAL SYMBOLS

— S —

PRESSURE SWITCHES

DPDT
SWITCH '
CLOSES ONRISE  OPEN ON RISE

—_—

1-POLE CIRCUIT THERMOSTATS
BREAKER O\SQ o,ﬁo
. ™
/\ —o/i\o—- CLOSES ON RISE  OPEN ON RISE
— [ L a— —e ! o
FLOW SWITCHES

2-POLE CIRCUIT
BREAKER g @—
3.POLE CRCUIT

}

T K

BREAKER CLOSESONRISE  OPEN ONRISE
' \“ LIQUID LEVEL SWITCHES
TRANSFORMER CLOSESONRISE  OPEN ON RISE

41

BEST COPY AVAILABLE
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gymbol Nevice Symbol Device

Ground connection Crossing conductors

not onnected

Fuse
Connected conductors
A’

Resistor

Tronsformer
Slide wire rheostat

Current transformer

Rheostat
I o

Indicating lomp ‘) ‘) l) Three -pole circuit breaker

!
Copacitor Three -pole power breoke.r

for a-c¢ circuits rated in

B excess of 1500 volts

Diode
— Switch

R S NI

Silicon controlied
rectifier (SCR)

-fXJ— or J 1.
Overload heater @ {;lﬂ
N. Biowout coil [7_-9

Beli Buzzer Hornor

. siren
)20 or -O—

Operating coil

oYY YD Reactor or field winding

Limit switches
- Contoct normolly
=

open —Qﬁo-— Normally open contact

;}_A_ Contact normally
closed

e il Normally open confact

he'd closed
cTLB Spring-return pushbutton
normally ope
‘ y open - Normally closed contact
alon Spring-return pushbutton
normally closed .
_04_ Normally closed contact
oo 20 - held open
O _.x-T Sustaining type

pushbutton

< Plug- type contact

e S

Mechanicol Interlock

“TAT--  Mechanical interlock
with fulcrum

66
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STANDARD SYMBOLS FOR PLUMBING, PIPING AND YALVES

PLUMBING

PLUMBING (continved)

PIPE FITTINGS (continued)

Comnet Bath.ooocioooercnocecns D
Recessed Both oevecccceeccnae- m
Roll Rim Bath.ovvuenceacenncen. 'a
Gits Batheveececeemeemmcenne 'E'

[ e NTF‘-‘-‘)I‘

Overhesd Geng Shower.... ... P -6
LAt I IP 3PS

Pedests! Lavetory. cccccccccccae @

Wall Lovatory. o cceeacceccece.

o
Cornet Lavetory. ccccccecccennn. :SQ
Menicure Lavatory

Medice! Lavetory. e ciacvonee. @
Dentel Lowtony. . ccecececnanse 7
DEHIAL LAY
Ploin Ketchen Sink . oeeennane m-

Kchen Sink, R & L Drain Board. TET
Ketchen Sink, L H Drain Bosed... T
Combinstion Sink & Dishwasher.. Jor
Combination Sink & Leundry Tray 'q:‘]‘

Wash Sink (Well Type)eeccoerom- Tor

Wash Sk cocecoreneemoaaceee
Laundry Tray

Water Closet (Low Temk)oococnnn '%T
Water Closet {No Tentlhoononeee D
Unnel (Pedestol Type)ooonoeoeon e

Unosl (Woll Typedaeconvanenes:

Urnel (Comer Typdocnceencnne ’6]

Uninel (Stett Type)

Utinal (Tiowgh Trsedeciaceeeceees =

Dunking Fountan (Pedentel Type oo

)
]

Dunking Fountan (Wl Typedooo.n XY}
o

Drinking Fountain (Trugh Type ... .. EZ

For Wolded or Seldersd Faronp, we

et indiotmen thown i Dirom A

§

Hot Water Tank ..o icnvennennn . @
Water Heoteroooecoeoeacnceaee @
Meteten. cccncaaneconennencees 2%
Hote Rackeuceeconnaeeccancenne =
Hote Bibb..cceecrocancemmceas T
Got Outhet covccccnccocecncnns i‘
Yeocwum Outlet ccecceccecnnnns ~
Dt ceeececscoseammmoncnace: O
Grasre Separatore e ceeaceene E:B
Ol Seporatfeeeecccecencancene K
Cleanout ccomacccmcmcmenesocs 59
Gotage Disineeeececnncoceonen Qf
Fb;c Drain With Backwater Volve... gf*
Roof SUMPocceecemraccccncann @]
PIPING
Soill and Waste.o.occeceenn.

Soil and Waste, Uf_sdevgromé_ ——— ——

A e e R X {

784

RERES i

v Expantion Jowt Flangad...
(O S
Celd Water.... ...
Hot Watef...occvvceeenonns N ..
Hot Water Retwrn, coveererens VALYES .. = -
[ Ve e i | e 0
[ P
Acid Woste ce e ceeoerennnes - | PR
Drinking Watet Supply....... ——=—— Q- | Pt
Dunting Water Retuttien oo .-. —————e—
VacoumClesning - e oo vvee. - Ao
Comprecessed Ait.ueeeen e i e Angle Gete Valve e oo Sb
PIPE FITTINGS Check Volue .o..ooovcoooe | e
P i e R
S g | e | Stop Cockunriccnnncnne “0Or | 20+
Elbow - 90 degecencmns | £ | ™) Safety Valve .. coreomene | R | bie
Elbow - 45 deg Quick Opening Valve...... o
‘F( { Flost Opening Valve...... oyt
Ibow - Turned Up.eeeceose
€ wened U O | O Motor Operated Gete Vaive -DQO
Elbow - Turned Down..... | O G

Figure 1-3. Symbols used for piumbing fixtures. piping.
fittings. and vaives. (American National Standards institute)
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