— &
ELECTRICAL

‘ENGINEERS & ELECTRICIANS
HANDBOOK

TABLES WIRE &
~ HINTS CABLE
 DATA SIZES
CHARTS AC. &DC
LIGHTING MOTORS
HEATING POWER

ETC. ETE.

BERNARDS, 77, THE GRAMPIANS; WESTERN GATE, LONDON, W.6

o




CABLE _SIZES

Wejghtper |Maumum |tength of e et by
NominaL | OLD NEW DiAN e | asrsranca |crecuitped of sing
Bran, | sranded Jorandard | Tolleq ‘CR980 | EETIGSE valr digr| (i
-00! i[2o 77038 [-03¢ 11777 24-29 30 &7
00IS - //-0¢4 |-044 1758] 16-26 30 6t
o002 - 3/-029 |+062 2337 12:64 30 7-9
‘003 320 |3/-036 |-078 3602| 8-1€0 29 120
‘003 116 i/- 08¢ |-06¢ 30| 7-687 29 129
‘0045 | — 7/-029 |-087 5¢37| 5387 28 18-2
ooy | 17/20 7/-036 |*108 g381| 3-496 33 2¢
‘ol - f-04¢ |-132 1252 | 2-3¢0 139 31
co14S —_— 7/-052 156 1149} 1675 45 37
c0225 | 7/16 7064 | 192 2649 1106 55 +6
‘03 - 19/0%¢ |-220 3¢0¢| 8637 61 53
o 19017 19/-052 | 260 4755 | 6184 71 64
06 19/16 19/-06¢ {+320]- 720-3] -4082 83 83
‘075 19/15 19/-072 - q11°6 ] -3225 90 87
c10 — 19/-083 | - H15 121 2427 98 18
a1z 37/16 37/-06¢ | — 1403 | -2097 | 103 130
15 37/15 37/-072 | "50% 1776 1657 | 112 152
20 —_ 37/-083 | -581 2360 “1247 123 /184
-25 - 37/-093 - 2963 | 09933132 214
-30 - 37/103 |-721| 3635 | -08089| 145 240
- 40 - 61/°093 | -837| 4886 06026 | 162 288
*50 - 61f-103 |-927| 599¢ | ©049/3} 172 732
60 - 91/-093 ]| — 7290 | ~0%0%0| 181 3849
<75 - q1fs103 |1-133| 89¢2 | -03294| 185 46/
“8s - 127/-093| — | 10175 *02895]| /S0 512
/-00 — 127/-103 |/-339] 1288/ *02360)| 200 595

FLEX/BLE CgRDS

esistance 1mum rds per (b

$rEE i :’; Pehes f.."r',f.i’ﬁﬁ ";l:: 1000 s g:;%»}r n Vf;:{‘.‘:;’:f’dk
amps 4 cor 4

14/-0076 0006 2 397 3 175
23/-0076 *coor0 3 242 -5 13:3
40/-0076 | <00!7 5 43:9 | /10 9475
70[-0076 | “0030 10 7°94 | 10 L 6°55
110/-0076 | +00¢8 15 5-05 10 4 65
162[-0076| - 0070 20 243 10 3-33

"MAXIMUM _CURRENT RATING 0F CABLES

SIZE | Rating tn o,4Voltage Dropl SI1ZE ting 1n g Veltage Drop

Amps® A.C. per 160 feek AmpsA.L. per 100 Feat
Lores (n. agne sheath cores 1n _one Sheath
Up te ¢ vplo € Upto 2 Upto &
Amps| Votts [Amps [VolFs Amps|velFs [Amps] Volks

) l/.ou s |28 | 5 [2€ ligp0s2| vg| 75| 62 [1%
J/r029]| 5 2+1 3 2:1 |[9f-064| 102 155 82 | 119
3/-0361 10 |2-8 | & |2:% |/9/-083| r¢7|(-35 | 118 |/-0%
7029 15 2.2 12 P 24 |37/-072) 189 | 1-28 | 151 | -98
DI | e ReaTh 137)-083] 229 1426 [ 183 | .98
7/-036 | 29 1 3.3 | 23 )29 |37/-103]| 298] 1-2€ | 235 | -98
7(-044 | 38 3/ Jg 2-#— 6if-073] 3581138 | 286 |1-0¢

7/-052 | #5 |27 | 3 ‘2 letf-103| #13 | 15 | 330 |1-16
/064 | 56 2:2 | 5 | I'T5 |g1f103)| 530 |18 - —
5094 | 65 | 2:0 | 52 [1-6 y2Ys03| 648 | 2-1 - -




FLEMBLE CONDUIT St

INCHES

90 Ju15 [ a6 [4-69 [2-25

]

‘[Toursioe pia] 48 [-61 | -78 [-9¢0
iusioe_pials | W2t S/t | ¥a” |

A 2

1

Maximum Cable Bands in_[nstallaktions

V.I.R, Taped, armovrad.and braided

V.1.R. Taped,and braidad

lmprujmxhz.d papaer hpa.d armoured,and braidad

fa J and braidad
La.ad orany matal s cathed cable

Conduik (inside radivs)

6D
4D
8D
3D

6D
228D

Where D is equal Fo outsida overall diamater of cable

EtecTRICAL PiPe anb THREAD DIMENSIONS

Gas or Walar Pipe Elackric Conduit

insida Dia t. o] Thraads [[ins} ia 3

e [ e D per T ||'fetde Dia |optside Dia| Threads
/8" -38 28 — — —
/4" ‘52 19 +389 +SO 18
N ‘66 19 497 -625 R
yar -83 14 606 75 16
/8 +90¢ 19 731 ‘875 16
/4 104 14 ‘856 100 16
/8" 1°19 14 1106 1°29 16

"o 131 ] 1-3¢ 1°50 (4

14 1-65 " 1-816 2:00 14

All tha above threads ave of

CAPACITY OF FUSES IN AMPERES
Fusc rating Tinnad Copper Jsrandard  [[Fuse rmﬁ-\s Tinned Standard
inamps wire Alloy Wirve [l 1n amps™ | (oppar Wire| Attoy Wire
DIA. SWG. |DIA S.W6. DIA_SW& | DIA” SWG
'8 - - 0|69’ 21 30 032 2l - -
3 006 38 2 37 04 19 - =
5 0084 35 032 21 46 048 8 - -
-5 012¢ 30 - S3 ‘048 18 - -
10 ‘o136 29| — — 60 ‘096 17 - -
15 c02 25| — — 64 ‘056 (7 - -
17 022 24| — — 83 ‘072 S - -
2.0 ‘02¢ 23| — — 100 08 14 - -
2% ‘028 22| — —
AVERAGE EFFICIENCY Anp POWER FACTORS ror MOTORS
HP | D.C AcC . ]
Raking | @FPiciency | Single Phase T Two Phase Three Phase |
tPficlency [P F [CFficdency [P.F [eFficianay [P F. |
| 76 65 |80 | 72 |19 | -7¢ | -gc |
5 ‘g3 80 ‘g2 *7% =30 ©79 rg2 !
10 SS g2 83 ‘86 ‘80 5 ‘%3 |
20 ‘8¢ | 83 | -87 it -8 -85 |
30 S% ‘84 ‘33 | - 88 ‘83 | -89 -§9 |
40 €9 < g5 ‘83 *89 - 87 *90 ‘50 1
50 ‘90 85 €3 *90 ‘89 * 9 *90 |
15 92 g3 as ‘S0 *90 +92 °92 |
100 93 82 [ -85 | -9t -91 | 93 52 |

| HP = 746 watts =746 Kilowalt, | Board of Trade unit =
1000 watt hours = | Kilowatt hour. | HE = 33000 € (bs per
minvte. Torcyuc, =_H.P x 3%000

RPM.X 21T



__ELECTRIC HEATING FORMULAS

Lat ¥ = nomber of pints, Nz auembar of 1bs, Vz remperatore cise
IM%F W= watts. S= speaific heot, and € = efhiciancy

@) To heat T pints of waker,} requives Lsz__y}_&lié minutas
x

W T « N Ibs . . . NxVx)7-57

E xw
(@ To w Nibs of substanca of cpacibic heat™s“(t raquiras
NXSXVXx1T-57 miactes
E x W

M&Wﬂi. Aluminium = -212 iron =
“112. Oil 2 &1 to-S2. Patrol = - S1.Coppar= 093 o). Shaal =
<18, Air = 237 Bross = 094, Water =1-000
ELECTRIC HEATING YoR ROOMS

Allow | to2-5 watts par cobic BF of space ac:ording Yo
raquiramants

SWITCH anD Switen Prate Sizes
Standard Switch Fixing centres =146375"inches
Small " w " =1-500 " « e
' gang switch ploate = 3'x3". 2gang switchplate = S Y'x 3%
37 . - " Th'x 3% Hole diamater switch plate = ¥4
Cantra distonca on switch plate = Z Y4"

LIGHTING Ano ILLUMINATION:

The illumination™T*Varies rauarselyas tothe square of Hhe distance.

Thus i8°T'is the infensify at distance'B’, then Fhe intunsiliy ot distance
Tis aqual kb B T
2

Maasprament of Light, the vnit usad @5 the Lumen, which 1sbhe
nteasify wifh which'| 5q £t is illuminated by t candle powarata
distance of | fool, alss | candle con be ¢qual to 12-57 lumens
as @ sphere of I Br intarnal radivs would have 12:67 sq PHof arca
ominated by | candlepowar suspendad ot its cantee, therefore
Lomans = foot candles X area 10 sq PHand footcandled = Lomens
divided by area1n sq ft

LUMENS VALUE FOR GASFILLED LAMPS

-

Rated Waks LumeNs Rated LuMENS
100/130 | 200[250 || Watts 100[130 | 200/25¢
Vdts Votkg Volts Volts
15 140 118 150 - 2030
25 240 218 200 — 2900
40 470 345 300 — 4720
60 790 610 500 —_— 8470
75 1060 %20 700 -_ 13610
100 1500 1210 1000 — 19100
ColoUR REFLECTIVE FACTORS
CoLovA % || cotour % |l cCoroor Yo | corova F/e
[White Puper | 8¢ [[Primrose [T0 [IBrown 60 |Olive Graen| 21
Light Grey 70 {fin 50 2ol Board | 40 |Dark Grey | 20
Buff €0 [ISky Blue 36 {Rad 16 |Black Velvel| 04
SUGGESTED ILLUMINATION VALUES
Situation Foot Candles [[situotion Fool Candles
Straet Lighting °S Works hops g
Outside Yards "5 Machine Shop 10
(ory'idors 1°S Toolmaking 15
Houselighttag General 6 Drowing Office 28
TypesaFring 15 Shop Windows 35
Bithiord Table 18 Operating Theatre 60



DATA oN ALTERNATING CURRENTS
OuMs LAW for AL. is modificd as Pollows

A - ,___,_L__. Where E zvoltage. A= amperes

, 2 (LML) R 2z ohms cesistance. C =
[_R M CM) J capacitance in farads L =
(nductance in hanries. Fz= Breguency,and M= 21TF
Note For 50 eyeles supply ™M o 314416

» « 60 - w ™M = 376-99
spacial tormula for Resistance onty A= E TR
. “ « Capocitance «° A= ECM
w Inductance w A=E E.M
v

3 “ -
R.M.S._(Roor maan Square) values, is the value of A.C.Fhat
has Fhe same heating ¢fbectas D.C.

la the case of Sine Waves which generallyapply
Maximum valug =TT+ 2 averagevalue =" RS valve
form Fackor = R.M.S value =

=T s
Aviiage valge ~ g Auetagetelue - 2510

fowar Factor = PF or equivalent cos ¢. P.F 15 aqual te Fhe cosine
= waétts of Hhe angla of lay bahwaen
Volks X Amps voltagaand currant in the

. case of Sine Waves
Powgr in A.C circuils Single Phase Waths = Volts x amps x Cos @

2 phase.Waths = 2 xvol Fasamps X cos @
3 . s =J% x voltsxomps x cos @
Where in doch case bhe amps iscthe line correntoand volts tha
voltage batwaen lines (Thisis incorrack for common wires in
2 and 3 phase arcuils
Delba connaction 3 phase mol‘ors.\ﬂlhﬁc. across phasa windings
= Line Volts. Correntin phasld w‘mdl'ns&; Line corrent = (3
Sror connactions 3 phose motors, Vol l'oﬁa._a:rassphnse. w'mdmss
=Line Volts = 3. Corrent in phase windings = Line current
ly. rha black wire 1s navtrol’'and Hhe red,graen,
ond whike Wires ara the 3 phasc leads. (Fsimle phasa
conneetion i dasived use neutral and any oha of Hhe thrae
colovrad Wires. 3phase voltage between phasawwiras is
2quol Yo J3 x single phasa voltage
UseFuL FoRMULAE

Theorehical power of single phasa cireuit in K.V.A. = Volts x Aoyps
o

[}
20l porser of sinaih.ykqsa.c'\rr.ui\'in Kilowatks =(Voths x Amps x gg)f-woo
Apporent power of 2 phasa circult tn K.V.A 2 (2K voltsxAmps) = 1000
Real powerof 2 phase circuitin Kilowaths « (2x voltsx AmpsxP.F )+ 1000
Theoretical powar of 3 phase circvtt in K V A.:(113xvolbsx Amps) i 1000
Real rowu-ot- Sghaf«.{.wcwl’ in Kilowakbs : (1-13 avolbox ampsx PF) - 1000
lnpo of 1,2,0r3 phase Motorin KVA:_H. 74 ¢
EFficiancy X P. F,

Outputof 1,2 0¢ 3 phasa Mators 1n H.P. a 1nputin KVA xEtticiencyx PF
746

ELECTRICAL CURRENT HEATING EFFECTS

The haating ebfect of an dlactric curcent varias os (1) The square
' of tha voltage apphiad or (2) as bha square of Fha corrent appiied
H_gﬂgg nts | KilowalF hovr = 3415 British Thermal
unils. "l cubie FFof coal qas = 4SO B. T Us. 1ib qascline o
pehrol = 17700 B.T. Us,and 11b of stwam cool = 14000 B.T.Us
ufzyro:u'mal‘a.lg,
130 B.T.U%. are required Foraise 11bof water Prom freazung
1o boiling potat and’ 225 B.T.Us are required for | pinkof

water




WIRING CAPACITY OF CONDUITS
CONDUIT DIA 1, | 58" 378" 1 | 1Y 1512 2%
chere SIZE 158 |5|8|s|B|S|B|S|B|S|BIS|BIS|B
y/0aa | c1s (2 (2|5 |4 |7 ]6 [13]10]2011¢
3/-029 ‘18 4|3 |7]|s [12]rofeo14

036 |20 zla|s |4 |rof 3|18[12

029 | -21 2]2]s|a|8]6]12]10
70036 {235 3|2(6]|5|w0f8

7o4¢ |27 2|=lala|8|7

q(-052 | *30 a|lzlels |86

1[-064 | *345 3l2]4|a]7]6
19/-044 | *38 4[3 |6 s [10]7 [12]8
19]-052 | ‘425 s|4jgl6|9]|7
19/-064 | °S0 3|3({6(|5]|8]6
19/-083 | *63 4|3|5(a
37/-072 |15 21232

*S*danotes conduit runs vp Fo 14 fF batween boxes and o deflection

of uvpto 15° From the straigh

*B" danotaes conduil runs with
straight

r

deflactions of over 15° From the

LIGHT ABSORBTION FACTORS

CoLoUR oo || CoLovR | e

COLOUVR

©/0 | cCOLOUR |9/

Clear Glass| 5-10|Opal Glass [ 20-40[Signal Gluss
Ribbad « [I5-30(|Groond « [20-30[Ruby «

85 [[Coball Blue | 95
90 [Black §lass | 100

RELATIVE LAMP COSTS anp EFFICIENCY

Watts Relative Lumans [Lamp Cost [Currant cost
Lamp Cosh Total par Lumen | per Lumen
60 Paarl | 595 375 1193
100 « 1043 1180 36 1162
150Clear 2:86 1945 328 1-48
200 « 428 2730 3S 9
300 = STl 4380 2:91 1-3)
S00 715 7920 202 (3]
1000 » 9-14 17900 1-14 1068
SAFE CURRENT CARRYING CAPACITY or BARE COPPER WIRE
SW.G AMPERES || 5 W.-G | AMPERES || 5.w.6. [AMPERES
10 35 26 -0 42 -0S
12 28 28 -7 ¢4 +03
14 9 30 ‘5 45 ‘025
16 13 32 4 46 (T3
K3 7 34 25 47 o1z
20 4 36 ‘15 48 ‘008
22 2:S 38 ‘1 49 ‘005
29 s 40 07 50 $003
SPACING OF CABLE SADDLES
CABLE MAXIMUM__PERMISSIBLE SPACING
SIZES HORIZONTAL VERTICAL
Upto 1/-029 9 15
702901044 12 I3
7[-052 12 19/-08 ¢ 15 18
19)-052 10 19/-064 8 24




