
ELECTRICAL
ENGINEERS & ELECTRICIANS

HANDBOOK
T A B L E S
H I N T S
D A T A

C H A R T S
LIGHTING
HEATING

ETC.

BERNARDS, 77, THE GRAMPIANS, WESTERN CATE, LONDON, W6



fftBLe S I Z E S

Nominal
a ra_a.

OLDShandnsd(io.S.W.6, No /nc X

WcüykJ-pzr
tCOOgdi

Maxjmurt 
Ruuta-nta. 
p a r  IOOO 

y*t m OHMS

t*./7o/A
Cirt’u . t f , "

^ t n A T
C*b /«. S

• 0 j ä n h 7 29 -2 9 30 *•/
‘ 04-4- 17-59 tb -1 6 3 0 6 /
• O b i 23-37 l l - 61 3 0 7 '8
‘ 0 7 8 36 02. 8-190 2.9 12 O
'0 6 9 37-20 7*687 29 IZ ‘ 9
*08 7 5*39 S ‘387 2.8 IS ‘2
'1 0 8 83 SI 3 * 9 6 33 24-
131 n s  1 2-34-0 3 9 31

•/56 174-9 I -6 7 S 9-5 3 7
•/?2 £64 9 11 0 6 55 4-$
•2 2 0 390 4 «6 3 7 61 5 3
•2 60 f7 5 S •6/84- 71 69-
•3 2 0 720*3 •*0 8 2 8 3 83

111‘6 •3 22 5 ? 0 3 7
• 4-15 IZ II * 2 * 2 7 98 H 8

— 14-0'S • 2 0 9 7 103 130
’ 5 09- 1776 U 6 S 7 112. t s z
•581 2 3 6 0 12 +7 1 2 3 /8 4 -

3 9 6 3 *0 9 9 3 3 m 2 i4 -
72/ 3 6 3 5 *0 8 0 2 9 19-5 2 9 0

•8 J 7 4 9 8  6 •0 6 0 1 6 , £ Z 2 6 8
• 92  7 5 9 9 * •0 9 -9 /3 172 3 3 1

7 2 5 0 •09 -0 9 0 181 3 8 9 -
/*/J3 894 -2 •01299 - / 8 5 4 -S I— t o n s •0 2 8 9 5 1 9 0 5 / 2
/•339 I I & 2 I *0 2 3 6 0 2 0 0 5 9 5

' OOl  
' O O l S  
’ O O l  
0 0 3  

• 0 0 3  
• 0 O «  
' 0 0 7  
'O  I 
'014-5 
- C l  2S 
' 0 3  
-O#
•o  6 
• 0 7 5  
* /£>
' !Z  
' 1 5  
•20 
•25 
'JO  
• *0 
•50 
•60 
•75 
‘ *5 

t ’OO

l / l o

3/1 0
i/ jb

7/20

l i l t ,

f9/t7
11/16,
19/15
37f  11 
37/ IS

/ h b  36  
l/ '0 9  + 
3 /-O Z 9  
3 /-0 1 6  
//• 06* 
7/0Z9  
7 / -O Z  6 
Jr/-o<w- 
7/-0S2 
7/-069- 
11/099 
I9/'0S2  
I9 /-069  
191'0 7  2 
l9/‘ 083 
37/'06 9 
17l ‘ 072 
37/-083 
37(-09 3 
37/-I03  
blf '093  
6l/‘ l03  
9th  093 
9 t /* tO  5 

!Z7ho l3  
IZ7/-I03

s/xe- fikPBPt 
in  Sy Inches

L u r r u
r\'mls

Rcsntane*. 
p t r  /COOyds 
smqU cor a

Maximum 
w u ^ h t m

Vardt p e r  lb 
for t*jm  it  Ik  
Ty/tsf-ccf

14/-0076 •0006 2 39-7 3 1 7-5

l i / 'O  076 •O O /O 3 29-2 S ! 3 ‘ 3
?o/*0076 * OO/ 7 5 /3*9 10 9 -IS
70/* CO 76 • 0 0 3 0 IO 7*94- ! 10 6*55
11 0 / '0076 IS 5*05 ! to *  65
/6 2/* 0 0 76 • 0 0  70 20 3 * *3 10 J*J3

m a x i m u m  C u r r e n t  Rh j i n g  o f  Ca b l e s

s u e Ra.h'nt
Amof'.J ' ' I  And, /?.£. pt.rl6of**t

SI7-E f̂ a.h'na 
Amps. AU . ptr <00 .

JL&r.a e_ .$>»«.a r A C OH0.S tn an' t 5 Ac a h  hUp to upbo S Oato 2 {Vo Ac 4-
flmpj Volts Amps ' Ve/Aj P mpS v^IA5 A f»ps Moll'S

1/ .04+
■37*029 
3/- 03 6
7/'029

7/'03 6
7/-04-9 
7 /'0  52 
7/' 06 f 
19/-094-

s
5
lO
IS

Up to 2 
In $ Sh
29
3 «
* 5
56
65

2-8
2-/
2 *«
2*9caret a* f-h
^•3
?•/
2 -7
2-2
2*0

**>

2-8
2-/
2*f"
2 -*-

•t^ra
2*9
2'9~
2*2
i ’7S
1-6

19/ ‘ OS 2 
tff'064- 
19/‘ 083 
37/‘C72 
37/-C83 
37/'103 
6//- O? J  
61/ ‘103 
91 h 103 
Ity /-103

79 
f02  
/9- 7
/ s e
229 
298  
358 
9-13 
530 
6 9-S

/•75 
/ *55 
l'3S  
t-28  
126  
f2 S  
1 •38 
t - s  
/•« 
2-/

62  
?2 

118 
t s i  
t%  3 
238  
296 
330

1-9-
I I S
I'OQ-
•98
'98
'98

/•Of*
/•/6

i



f i f M B L g  Co n d u it  s iz e s  d ia  in  in c h e s

oursioe Di* *4-8 *41 •78 •50 I IS l**6 J- 69 2-25
im io e  Vtf* •/&" s/S* W i- » V 2*

Maximum Cable 6and» in |nsl~aHa,h‘ons
V.I.R. Taped, armourt-d, and braided 6D
V. I. R • Taped,and braided 4D
Impregnated paper Faped. arrr\oured,and braided 8 ®

•« « taped, and braided 8D
Lead or ant) mahxi shttAhhtd cabla 62)
C o n d u iK io s id t  ra d iu s ) ’ 2253) 

Where D i i etyual to ouHilde ov credit ditk.mG.t'a*' of ca-W«.

E l e c t r i c a l  P ip e  A * b T h r e a d  D im e n s io n s

Co.s or .Wal-c-r P» p<z- E la.cl'ric Cond •j «t~
inside D«a- Out's id «.Dio. Thra-ad* • «side Dia Outside X>ia. Threadsl*i »«cfces in inchcs p«.r inc-k 5*» fncU«.V io inc.ke* pa,r incK

'/ » " •38 28 — — —  ■
//4~" *52. 1 9 *3 88 •SO 1 S
V *  " •66 1 9 •497 •6SS 19
V 2 " *83 14- •606 •75 l 6
S/8 " •9 0 ' 1̂ - •73/ *875 1 6
V4- 1-04- 14- •«SC, 1-00 \ 6
V s " 1* 19 1 4- 1* 106 i-a-s (6
/" 1*3 1 1 1 1 *34 1-50 < 4-

I B S l 1 1 1-916 2*00 1 4-
All I-K«. a. bova- hKre.ads a^e of'Wb(hworl"h f'on.m  

CAPACITY OF FUSES INI AMPERES

f\j5C raHng 
\n amps

finnad Copper 
Wire 

Dlfl. 5.W.G.

svandard 
MloiJ Wire 
TM A S.W.6-

Fuse faKog 
m amp*>

ft nr» fed 
Copper V/i>e 
D1A S.W.G.

S>h>.odarcJ 
AHo«j W»ra 
Dm S.W.G.

1-8 •— — •OlfeV 27 30 •o3a 21 —  —
3 •006 38 •02.4 23 37 *04 19 — —
5 •0084 35 •032 Z l 4-6 •048 1« — —
9*S • 0124- 30 — — S3 •04-8 IS — —

10 •0136 29 — — 60 *056 17 — —
IS '02 25 — — 64 *056 17 —  —

17 *022. 24 — — 83 •072 IS —  —
20 ■02L4 23 — — 1 00 •OS 14- — —
24- 028 22 — —

AVEKftGE EFFIC IENCY a n d  POWER FACTORS f q * MOTORS

HP. D.C. A.C. .
l?aVTaa efficiency Sinole Pha.se Two Phase Three. Piha.se

£PficJcnc*j RF. Cffiticmij P.F. £ £ f icia/iaj P.F.

1 *76 •65 •SO *72 •19 *74- •8C ]
5 ;S3 •go •82 *7 « •80 * 79 •«2. I
10 *86 •gz *83 • 86 •go • 85 •S3 ;
20 *8T •84 •83 •87 •81 *87 •8S
30 •8« •£4 •83 • 88 •*3 • 89 •89 1
40 •89 • £5 •S3 • 89 *87 •90 ‘ SO  !
50 •90 SS *S3 •90 *89 * 9 1 •90 I
15 32 •S4 •90 *90 • 92 •92 |
100 •9 3 •82 •85 •91 '91 • 93 •92 j

! H.P — 74G  waTf-s -  * 7 4 6  kY/owatt". | Beard Trade  un it ^  

10.00 WahH hours =  | K7lowaH" hour- I H.P =, 3 3 0 0 0  ft- lb s  pe< 
rninubc. Taraut r H. R X. 37000 
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____E u e c t fttc H e a t in g  Fo r m u l a s

L q_V "T -  i\ombc.f o f  p m H , N ^ ju im fe iJ  cP 'b s ? V i  K ^ p t r A ^ o f « .  n s «  
ln °F  w  = U)<xl-̂ s- S= Spa.t«Pi’c V-»«Ö.V, «.r\d E = «.SfVcicocy

IO.) To ha. a. I" T  pirlVs o^- U f tJ ' i f ,ih  raxiuirciS  T k V x  dl tn.nutvrc
W

(VO *© .. N lbs „ •• Ny-Vx n - S l „
e  2 T 1(o) 1o ■• N )bs of SüfesK»nca o? «,p<ic.*Hc hcaKS" IV- re^oiVas 

N A S y V x <*7- 57 ^
£ * W

Specific- hfl-Ah o f common sobshxncas . Aluminain'» - *212 Irons 
•I IZ .O il a-4-l ho • S 2- . P<l\ rol * - SI. Coppers. • OS 3 \ro - J. S Koo.1 =. 
*»»9- A»r =. • 2157 ß r& « - 0^0-. WA^ar s i • OOO

E le c t r ic  h e a t in g  T o r room s 
A How I focvS Wo^K pa.r cubic oP spô co. accor<Mn<j Yo 
r<Lc^iir^{r\Qt\\i

S w itc h  and  S w itc h  Pm-re S ites  
Standard SwiKh Pi'xtn^ CcnVras = |*687S‘ in d iis  
S m a ll « -  -  = 1 5 0 0  « » «  ■•
I qa.no su>i t~ck p i a hi a 3 " x ? H. 2 a a n o  Svo i^ K  p la  Vo. -  5  /*. X 3
3 .. „ =. 7K ’*3". Hole. diajwaVtr swifclt pKfrc * V*
Ccwhra. d is ta n c e  C '  S w itch  pl<xr«- -  Z.

L i g h t in g  and i l i o m i n a t i o n

Tha. illuminahön'T'Vari«.* mu«.rs<ily a-s f-o tKe. square of' H»t- d<*ŝ n<*. 
Thus if T is hhc inf'irtsify a.!- disha.net B, f-hao Hit inhuisilü atdistance

HP’ is (ZAUal to Bx y.T 
P>\Mc.a.syr<t.ma.r\t~ o f Light-. {-ha. unih uiQ-d is Micz. Lum^n, w «̂cli t* fWe 

inVa-osify wif"h u>Hich I so, ft* is illumina-hz-d btj I candla. povJ^r c& a 
di^VtxnCXL- o f  I foot*, a  I Sc { cô kwÄ I c. Oô *a b<t f"o (2.-S7 I orridJi S
0.S ct Spktfra. of I f r irvhrrnat radios tJould foaoc 12-67 s<y Pf- op art a
lllofW(«ah« J  b lj I C a  rtd I 4_po voc-r suSp<Lin<A<Ld o> <K Cc.nhrc ttnrafora
Lonja-ni - Poc>h caridlas X o r ta  in scy Pi", and Foöl'candles -  Lomcni 
divided b y  are.a in s<y f t
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W a l h
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100/130 
Volf'S

2-00/<2-5°
\joirs

15 14-0 118 150 — 2 0 3 0
2S £*-0 ElS zefo — 2 9 0 0
* 0 * 7  0 3 9-5 3 0 0 ---- * 7 2 0
6 0 7 9 0 610 5 0 0 — 8 * 7 0
75 1060 « a o 7 0 0 -— 1361 0
100 15 0 0 1210 ( 0 0 0 ' 1 9 1 0 0
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ei?Pf ‘ir‘s
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SuGGESTgO ILLUNHNRTION VAlUES
Sifua-Ken Rooh C«r\dlo.s Sil’uo.fiorv foo t Caodlcs

Sfr«.«.!- Uqhftnq 
Oul̂ stclc Yards l ‘S 
Corridors l#S 
Houstlighhn^ CjincrAl 6 
typt.sa>h»03 15 
B<( \><xrd Ta.b1« 1 8

Workshops 8 
Machinc Shop 1 0 
Toolmaking 1.5 
Drawing Office 2.S 
Shop Windows 35 
Optrahnq Thcalre 60



d a t a  o n  A l t e r n a t i n g  c u r r e n t s

O h MS u w  fo r  A.C. IS m o d iP ic d  as fo llow s

A = Er ' ----- ' ........... WKera E 3 volKx^t. A = am p*fW
h w i T|-, M ---K « ohms rest s»~ance. C -

CM/ J  u p ad l-a ra  in farcuis U s 
inJuc^anC«- m henries. Fs Prc&uincij^^d M — H/fTF 
Nol-i For äO c ijd ts  wppltj M • 3/4*‘ 16 

» .. 60 * .. H *  S7b  S 9
Special (01 m oU Pot Rc Stefanen on ly A = E -r R 

a ». Cô pac-i •• A = EC M
, *i 1« Indue ta^ce .« A = £r|_M

R.M.S. ( Root" ruean t̂yva»« )̂ i/a.lue.S; is W\e ualul o? A.C. 
has t"K<i Sarr»e heahtnq affect- as T>. C.

Ia  t-he cxk_&j. o f  Si*n< W a v e s  w h ic h  g e n e r a l ly  a p p lij 
Maximum V a lu e  = "fT~  d. a vera .g £ . v a lu e  s J Z  R M . S vaIüc
fprna facip r. ^ j ; M.S V^ae Averse VaJue * d^TT*

T w Z T ^ IT O T e  2 J X  ------- ^ - ^ imum value
Poyjg-j- Fa£.h>r s P.'F or e^inVaUnf Cos <fi. P. F. is ecyuô l he l-Ke cosine 

= of B\e an^leo^ la*} ba.h*4e*
V/olVstf AmpS x/ê aga.ar\d tUfrtu I" in H\e

ca.se. of Sire WautS 
PotJtf r t*n A.c. e.ircuiVs Sm^te PKa.SC WaH'S - Volhs x amps N Cos 0 
^ p h a s t .V / f t t K  = 2  X v o U M < .a m p s  XC-oS  0  
3 » * =*T3 X vo^s^jo^nps X Cos 0
WKere m <Lax.li case HKe amps ts*l"ha. line. co rrcn  hand Vol^i t’h«- 
volf'cbga. b^wa-en li'nes (.This is incor.ra.cl" for cornn"»©n toiYes in 
t> and 3 pha.se cjrco’ihs

Del hx c o n n u H o n  3 pKa.se mohors. VXlhax^e <xc.ross pKa.sc. u indin^s  
c U n t  Volt'S . Cor renl" in pHas<L w ir'dlVwjS .= Wine cor r t n  t 7 X3 

Shar connac.Nons 3 phase  mol-ors.. Volhxqa. across phase, windings 
=. u me-VolFs t* J 3 - Current in pKa.sc w in d in g s  = Ui'ne c u r re n f  

3 pKni«.a, ^op plij. t"k<x- bl<xc.k w ire  is neohraI a n d  H ie re d ( graert, 
and wKcHa u iiras  a m  l-He 3 phase  IcxxcAs. i f  ;>in^Ic pKase  
Con»v(U.h‘on V£ da.siVa.cl use nfi-U l-ral and  a n  14 oha. o f  Hw. fhrac 
coloured w ire s .  3pKa.sc v o tfa ^ e  beHvoeen phasa*u><ras is 
eiyual l'o J3- X phasa. v o lta g e

U s e f u l  Fo r m u l a e

fk e o re h e a l povJer ©? S in alc  p K a s « .c irc u it m K.V-A. = Volhs* Ac*»S
. l o 9 ° .£Wa1 poua.ro? sinal«.pKasa.c»rcu'»Vin KilouaH-s s(Vo»K * Ajnps x P. h3”rU>00 

flpparent power ô  2. pK»sa ctrcui t’ «n K.\/. A a <2x Vo' t’Si Amps) r tOOO 
koaI povJcroP 2. pKast circuil- in Kilewo>K * Clx uolhsx Ai*psxP.fOf IOOO 
fhaorehcal power o f 3 plva«^ circuit" in tC V ft.̂ C» 13*voVI-sx hmps)f 1000 
Real pOuiCrot S p̂ o-^e^C r̂cwll" I« Kiloual-K ;Cl'7i »VolhsifairpSxRF r̂lOOO 
Inpur o f I, Z,or 3 phase Mohär in K\/ft; H. ?. A ‘74-C.

' fe ff it ie r \c « j x p . F .
Oohpot ot io »“ 3 pKa.Sft Mofors 10 H.P. » >npuhm k. V. A ^Ef »̂cienc^K P.F,

*74-6
E l e c t r ic a l  Cu r r e n t  h e a t in g - e f f e c t s

Ike heahr^ o.n eJecb-tc curre^l’ vieria-S <ks(l)Th^ square.
' of I-Ka vol^&ac applied or as Kva. square o£ ^h4 correnh applied
HaofTng Con-frt-archs I kilovJaFh hoor s 3^15 Brihis^ TherrnaJ

unit's. I c u b ic r F o ?  C o a l qaS  = 4-‘^ 0  B -T U 's .  l i b  qa^otiirvc. or 
pö-V-rol = 17*700 B-T.USjOltuJ I tb sh<*-A.m coa l :  14-000 B.T.O* 
ouppr-ox« rvi tyta. I y .

ISO ß .T  Us. a re  r«<yv)K«.4 h© ra is e  I Ib.o? UahcrProm  Precji«^ 
tt> boiling poirth and  2 2.5. 8. T. O» a r e  re^ iA red  f«r I pin|- of 
uahz.r



w ip i n g  Ca p a c it y  o f  c o n d u t t s

CON001T DIA '/a 5/g" r I V /'// 2 2 '/

CABLE S i x e 5 B s 8 s B 5 B s 6 s B s B S B
V/044-
3/‘029
3/036
7/* 0 2 9
7/036
7/044-
7/-052
7/*064
19/044
I9/-0S2
19/-064
19/-083
37/* 07 2

• 15
• IS
•20
• 2.1 
*235 
*27 
*30 
*345 
•38 
*425 
*50
• 63 
•75

2 2 5
4
3
2

4-
3
a
a

7
7
5
5
3
a

6
5
4-
4-
2

l3
12
108
6
4-
4
3

10
10
%
6
5
4-
3
a

20
20
18
12
»0
8
6
4
4

»4
t4-
12
108
7
5
4-
3

8
7
6
5
3

6
£
S
4
3

IO
s
6
4
2

7
6
5
3
2

IZ
9
8
5
3

8
7
e
4
a

*S#a<L rtfcVti conduit runs up ho I A- f h ba.hu>«en bojccs and <x d«il«ch*on 
o f  upho IS0 P ro m  Hhe s f r a f q h r  p .

' f T  dc.noUs co n 4 u i>  r u n i  u»i>h dcPlachonsof o u t r  15 F rom  rh*

L i g h t  ftb so f tb t i o n  f a c t o r s

COUOOR °/o Co lo u r ° fo COtOOR °/o COlOüR °/o
Cl«.<xr Cjlass
Rtfefetd «

5-10
15-30

O p a l Qla5S 
Cjreund «

20-40
20-30

Signal QluM 
Ruby ••

8S
90

C ob a lt- B lü « 
Black CpaM

95
too

RELATIVE IR M P  COSTS a n d  e f f i c i e n c y

Wtxt- t-s Ra-lo '̂vc. 
L<xmp Costa»

lumtns
Tohal

Lamp C o if 
p<z.r Lumen

C^rra.nh cosh 
per lumen

€0 Pa»ar 1 I 595 3 7 5 193
t 00 M 1-43 \ 1 80 3*6 \-ez
) 50C I«r l i e 194-5 3-28 1-4-8
200 « 4-2Ä 273 0 3*S ■1*9-
300 - 5*71 4380 2 91 1*31
SOO •• 7*15 7920 20 2 i* ai

1000 •• 9* 14 17900 1*14- I-068

S a f e  c u r r e n t  c a r h v i n c  c a p a c i t y  o r  b a r e  c o p p e r  v h r e

S.W.G A H P e R f S s . w  & a m p e r ä s s . w . o . A M f t R E S

10 35 2 6 I O 4-Z • 0 5
1 2L 2S 2 8 •7 44- * 0 3
14 19 3 0 5 4-5 * 0 2 5
l€ 13 3 2 •4 46 • 0 2 .
1 S 7 34 •25 4-7 •o ia
20 4- 36 •15 48 •008
22 2S 38 •1 49 *005
24- I S 40 •07 50 • 003

SPACING OF CABLF SADDLES

CABLE M a x im u m  perm issible SPACIMCr
SIZES HOr ixo nTAI. Ve^Ticrtu

Up ho 7/-OZ9 9 IS
7/*02 9*o7/-0<H- 12 15
7/-052 r»l9/-0*4 15 IS
19/ 052 fo 19/ 064- 18 ai


