
ULTRA- LINEAR OUTPUf TilANSFOIB1ER 

TYPE OP?97. 

Ferguson Type OP29 7 ~Jl t ralinear Output Transformer w _1f" 

ori ginally developed for use in t he 17 watt Ultra-Linear · 
Amplifie r desc ribe d i~ Radio, Television a nd Hobbies, Feb . 
1955 i ssue . 

RJ,_TIHG - --·--
PO\'/ER RATI NG ... . ........ . . . 1'7 wat t s 

J?HEQUENCY RESPONSE . .. ... . . . 10- 60000 cps . 1 ±. ldb . 

PHI MARY I i.1PEDJJVCE ....... .. . 4.500 ohms j Plate to Plate 

SCREEN TAPS . . . ..... . . . ... . . 191; of :)late impedance 

SECONDARY TAPS ....... . . .... OP297/1 5 - 15 otms, ') , '?:) ohm .:; . 
OP29 7/12 . 5 -- 1 2. 5 ohms, 3 . 1 ohL <:.: . 
OP297 /8 . 4 -·· 8 . 4 ohms~ 2 . 1 ohi'-1.f..: , 

0P297/2 . 7 - 10 . 8 ohms, ? . 7 o~L·;· 

1-'lOUHTING 

Vertical side covers wi th mount ing f eet . 
Connec t ins leads 10/ . 010 YVC insul ated . 

DIMENSIONS 

HEIGHT 

WI DTH • o o o ••• ••••••• • ••• o ••• 

4-1/8 inches 

3-1/4 inches 

3- 5/8 inches LENGTH (Ove r Covers) ... . .. • 

MOUITT I NG CENTRES . ..... .. .. . 2-1/2 x 2-1/4 inches 

MOUNT I NG SLOTS .... .. . .. . ... 7/32 x 7/16 inches 
1PPROXIMATE WE IGHT 

PRI MARY 

5-1/2 l bs . 

COLOH CODE 

Plato 1 - Bl ue , Pl ate 2 - Bl a ck 
Sc reen 1 - Yellow 1 Screen 2 - Gr2 0~ 
C.T . - Jo in Reds . 

SECONDl,_RY ...... .... ... Hi ~;h e r Imp. ··- J oin Bl ack to Green 
Use Re d & Yel low 

Lowe r Imp . -· Join Black to Yel l o\;; 
Join Red to Gr een 1 

Use Black-Yel l ow, Hr.cd--C'·recn 

-o-o-0- o-o-



ULTRA - LINEAR OUTPUT TRANSFORMER 

TYPE OP301 

QDQ.1 
MAY, 1958 . 

Ferguson Type OP301 Ultra linea r Output Transformer was originally 
developed f or use in t he Ultra linear Amplif i er described ~ the January 
1955 i ss ue of Radio, Television & Hobbies . It is also su itable f or use 
in the P la yrnaster Amp l ifier No .10 & No . ll, desc ribe d. in t he August 1955 
issue of R . T . & H . 

RATING 

POWER RATIN G 12 wa t-ts 

FR~UENCY R3S.PONSE •. ..• • . . . . ... 10- 50000 cps .:!: 1 db. 

PR JIW>RY IMPEDANCE •. . . ••.. · .. ... , 8000 ohms , P l a t e to P late 

SCREEN TAPS . . .......... .. . ..... 18 0 5~ of p l ate impeda nc e 

. SECONDARY IMPEDANCE •. • ..•... .. . OP30 1/15 ·- 15 ohms, 3 . 75 ohms 

OP301/125 - 12 ,5 ohms, 3 .1 ohms 

OP301/8 , 4- - 8 "4 ohms, 2 .1 ohms 

OP301/2. 7 - 10 , 8 oh ms , 2. 7 ohms 

MOUNTIJ.IJG 

Vertical side cover s with mounting feet 

Connecting l eads 10/.010 PVC insula ted. 

DIMENSIONS -----
!-)EIGHT 

VJ ID'I'H ••••. .• ••• • •• • • • • • • < • • • • • • 

4-1/8 inches 

3-1/4 i nches 

LENGTH ( Over covers) • . • ...••. .• 3-3/ 8 i n ches 

MOUN'r ING CEN'rRES ••.•.• . .... , . .• 2--1/2 x 2 inches 

MOUNT ING SLOTS •..•....••.. . . .•• 7/32 x 7/16 inches 

AP.PROXIMA. 'I'E WE IGP.T • • . . . . . . . . . . . 4- 3/ 4 lbs 

PR IlM.ftY P l ate l ·- Green , C .T .-Tied , P late 2-Blue 
Screen 1 - Black , Screen 2 - Yellow , 

SEC ON DARY .•. .. .••••....•..• . . .. Higher Imp . - Join Yellow to Green 
Use Red and B lac k 

LoV<.rer Imp. - Join Red to Green 
Join Yellow to Black 
Us e Re d- Green & Yellow - Black 

- o- -o-0- o- o-



{rERGUS~O~j£-
HIGH FID~LITY OUTPUT TRAHSrOHMEt 

TYPE OP308 

OP308 

JUNE 2 1958 

Ferguson Type . OP'308 Ou t put Tn:cnsfo r me r is designed primarily 
fo r the Mullard 5- 10 Ari1pl i f i c!r and has been approved by the 
Technical Services Dept . of 1·~uJ l ard-Aus t raii a Pty . Ltd . fo r this 
application . 

The p rimar y is b ::q;ned fo r eithe r low or high loading 
conditions . Circuitry and further information may b e obt a ined 
f r om the lYiul l a rd "5- 10 11 Amplifi e r booklet . 

Ril.IING 

POWER RATI I:"G • c o . ••• 'l •• l'fo:.:dnal .. 10 1:!atts 1 h 2,ximum •. 1 2- 13 

FREQUENCY R~SPONSE .~ . 10- 50000 cp s + l db . 
P P.I - -·ny· I '· -1).,., --. --TcE· ~ t !lA · n .i.'.d_, _. J·J . • . • ~ • P l ate t o Pl ate 60UO ohms 

OP 303/15 
OP30 E5/12 . 5 
G:P 308/8 . 4 
OP30 E1/ 2. 7 

MO UNTING . 

1 :; 5 3 • 7 5 ohms 
1 2. 5 9 3 . 1 ohms 
8 . 4, 2 . 1 ohms 
10. 8 7 2. 7 ohms 

Vertical side covers with mou n ting f~et . 
C•nne ct i ~g leads 10/ . 010 PVC insul a t ed . 

Dll1ENSI ONS 
tlE ~ Gtl·J·~ _ .. ~ . .., _ . . . • . ,. . . . ................ . • ......... . 

V/ IDT H . ·. • . . . . . _. . . .. . . . . ,. • . • . • . . . . • • • . • . . . • . . . . ·• 

L T'.1 ' ' " T}T I'\ ( ' \ ~l'Ju 1 \_C·\ T8 r .10V·3 rS} ,. ••. • •. • ·• ••.• e ....... °' •• • . 

4- 1/8 inche s 

3- 1/4 inches 

3- 3/8 inches 
i· : ) r ·,_,. "-,· ·.Tr ' C"'r·rcp ppt--. 2 1/2 2 . h .: ..1. '~t.J l z ..LJ . .1;: V .L.J .>.. 1 ___ ,. 1..J......JU • •• • ·• •• .. ·• · • --• • •••••••••••• .. .. X lnC 8S 

Jat ts 

7/32 x 7/16 inches 

4- 3/4 lbs 

.eRi dARY 

SEC
0

0ND1\_RY 

SC\)0 ohms - Gr oens ) 

GCOO oli~; s - Blues ) C. T. - Red 

H i ~1er I mp . - Jo i n Yel low to Gr een 
Use Rod a nd Bl ack 

Lo wer Imp . - Join Red to Green 
Jo i n Ye llow to Black 
Use Rcd- Gr e ~ n & Yel low- Black 

l< .'. '~ CH I:.f.-} c m1r O!T::2:>!TS J?OR 5-10 AMPLLFI ER 

POWER 'I2AN .3J?ORViBH (f.mp . p lus Tuno r) • . . , . ... .. . .. .. TY_FE PF1072 



ULTRA-L INEAR OUTPUT TEAN S:C,O?J·1ER 

TYPE_Qr21~ I 
Ferguson Ult r a -Linea r Outpu t Transformer Type OP312 is primarily 
intended for use in the Mullard " 20 Watt High Quality Amplifier" . 

!I t is a lso suitable for use in the R. 'L & H. 11Play:nas ter No . 1 2" . 

I 

I 
l 

SPECIFICATION 

PRIM ARY Iil?ED/~NCE . ........ .. . . 
SCREEN TAP IMPEDANCE .. . - ... . . . 
SECONDARY I1PED ANCE ....... .. . . 

6,600 Q Plate to Plate 
19% Primary Impedance 
OP312/15 15 ohm s or 3 , 75 ohms 
OP312/12 . 5 \ 12 . 5 ohms or 3 . 1 ohms 
OP312/8 . 4 8 . 4 ohms or- 2 . 1 ohms 

I POWEH R ~.TING . . . . . . . . . . . . . . . . . . 25 watts 
j POWER RESPONSE (20 Watt ref . ) . . +0 -ldb 15- 20 ,000 cy~ l es 

FREQUENCY RESPONSE . .. . . . . . .. . . 10 to 60 ,000 cycles - 1 db 
PRIM~RY INDUCTANCE 

(lOV RMS 50 CPS) ...... , ... . . 90 Henri es 
IJE/\.K AGE INDUCTANCE .. ... . . . ... . 27 Milli - Henries 
LUMPED PRIM .'.RY C1\P/,CIT :'J~CE .... 162 Picofarads 
SELF-RESONt NT FREQUENCY . . . . ... 75 K. C. 

1 I NSERTI ON LOSS . . .. .. ........ . . Less than l db 
DISTORTION . ... . .... .. . . . . . . .. . Less than l~ 
TRi\TTSIENT RES.20N SE; :For 0ptimum transi ent r espon se in the 

11 20 Wcitt H j.~h Quality /,mplifier " CS and Rl 5 
should be a s follows: 

Outpu t Impedance (ohms) . , 
Rl 5 - ohms . .. . . . .... . ... . 
CS - Picofarads ... . . . .. . . 

15 
8200 

450 

3 . 75 
4100 

900 

MOUNTING 

1 2.5 
7500 

490 

3 . 1 
3800 

980 

Vertical , side covers with inte ~ral mounting feet . 

DIMENSIONS ---------

8 . 4 
6200 

600 

2 . 1 
3100 
1200 

HEIGHT .. . . . . . . . . . . . . . . . . . . . .. 4--7/8 inches 
WIDTH . . . . . . . . . . . . . . . . . . . . . . . . 3-·7/8 inc hes 
DEPTH (over covers) . . . . . . . . . . 3-3/4 i nches 
MOUNTING CENTRES . . . . . . . . . . . . . 3·- 3/8 inches x 2- 1/16 inches 
MOUNTING HOLES . . . .. ... . .... . . 7/32 inch di a . 

COLO UR CODE 

PRIM !HY ... .. . . Plate 1 - Green , C. T. - Red , Plate 2 - Blu e 
SCREENS . . . . . . . Sc r e en l -· Bl ack·, Screen 2 - Yellow 
SECOND.\RY . . . . . High Im p . ·- Join Yellow to Green . Use Red & Black 

Low Imp. - Join Yellow to Black , Red to Green . 
Use Ye llow and Black , Red a nd Green 

M~TCHIN G COMPONENTS 

POWER Tl-L,N2FORMEi-t . .. . PF10 67 FILTER C'.-IOKE CFllO 
-o-o-0- o--o-· 



-f ;: F p;r:; f 15 ( ; 'V 1-----,- - -· -' . - ' / -- ----
GRAIN OrtIENTED 

ULTRA-LI~EAR OUTPUT T~ANSFORMER 
T"¥PE- OP387 

OP387 
OCT OBER 1961 

Ferguson Ultra-Linear Out put Trans f ormer Type OP387 is a 
high fidelity type employing grain-oriented s teel 18.Iilinat ions. 
It is intended for use with Type EL84 or similar output v~lves. 
Type OP387 is thoroughly wax impregnatedo 

·- PRIMARY IMPEDANCE 
SCREEN TAP IMPEDANCE 
SECONDARY IMPEDANCES 

SPECIFICATION 

NOM I NAL POWER RATING ••.• . ... . ......... 

FREQ. HESPONSE ATTAINABLE (at 1 watt).c 
POWER RESPONSE ATTAINABLE (at 10 watts) 
PR IMARY D.C . RESISTANCE (EACH HALF) . . • 

8000 ohms 9 Plate to Plate 
1805%- of plate impedance 

OP387-1 5 . . 15 or 3o75 ohms 
OP387-8.4 . 8 .4 or 2 . 1 ohms 
12 Watts 
20 cps - 100,000 cps + ldb 
30 cps - 50 , 000 cps + l db 

90 ohms 
MAX . D.C. PRIMARY CURRENT (EACH HALF ) " . 80 lli lliamperes 
SECONDARY D. C. l ESISTANCE .. . . . . . . . . . . . • Less than 6% of sec . imp . 

PRIMARY INDUCTANCE 
(At lOV 50 cps. 5 mA. unbalance) • .... 160 Henries 

LEAKAGE INDUCTANCE ...• ....•... . ... , .. , 7 Millihenries 

PRIMARY FUNDAMENTAL RESONANCE . . . . ..... 140 KC . 

I NSERTION LOSS , ..... . . .. . ..... . c •• • , •• Less than ldb 

MOUNTING 

Ver tical side cover s with mounting feet. 
DIMENSIONS 

HE IGHT •• , .. .. .. ..... .. . .. . , ....... .. .• 3-5/16 inches 

WIDTH . ..... c •• •••••••••• • • • c • •• ••• • • • - • 2-5/8 inches 

DEPTH (Over Covers ) • . . ...... •.. , . . . . . . 2-13/ 16 inches 
MOUNTING CENTRES . . . • . .. . .. . . .........• 2-3/16 x 2- 1/16 inches 

MOUNTING SLOTS ..... , , ...... v , . , • ••• ,., 11/64 x 11/32 inches 
APPROXIMATE WEIGHT •.. , . , ... . , ... . , . ... • 2-lbs . 9 ozo 

COLOR CODE 
PRIMARY .. ,. o•• Plate 1 Green 1 C. T. - Red 7 Pl ate 2 - Blue 

Screen l - Black, Screen 2 - Yel l ow 

SECOlTDARY ... " . Higher Imp. -- Join Yellow to Gr een (C.T . if re-quired) 
Use Red and Black ' 

Lower Imp , - Join Red to Green 
Join Yellow t o Bl ack 
Use Red- Green & Yellow-Black 

-0 -·0-0- o-o-



.~~~~~--.=(FERGUSON)!:-~~~~~~ 
AUGUST , 1964 OUTPUT TRANSFORMER TYPE OP389 . 

MED IUM FI DEL ITY 40-30000 CPS 
TYPE OP389 

Ferguson type OP389 out put transformer is a medium. 
f idelity type designed to couple a push-pull output stage 
to 15 ohms voice coil impedance . 

SPECIFICATIONS 1 

NOMINAL POWER RATING •. . ••..••.•....• ~ ~ •••••.•••••• 1 2 watts I 
FREQUENCY RESPONSE •..•••....•••.•.•.•• , • ; • ; ; 40 - 30000 cps 1 

PR I MARY IMPEDANCE ............ • ••• ~ .••• • • • • • • • 8000 Ohms PP . I 
PRI MARY I ND UCT ANCE , ••••••••.••• (1V @1000 cps ) 17•5 Henries j 

LEAKAGE I NDUCrANCE ••. ·············e>··· ~ ··:~ 17 Millihenries . 
PRI MARY D. C.RESISTAN CE ..•.... (@ 20

0
C) •.•••• 511 Ohms 

SEC9NDARY D .• C. RESISTJ\NCE ••••• (@ 20 C) •.••• L,6 Ohms 

PR IMARY LEADS 
PRI MARY C. T. LEADS 
SECONDARY LEADS 

CONNECTIONS 

10/ 010 
10/010 
10/010 

. . . . . . . . . . . . . . . . . . 
e o •• o •••••••••••••• 

• • • • • • • • • • • • • • • • • • • 

MOUNT ING 

Vertical s ide covers with slotted mounting feet . 

DIMENSION S 

3 11 approx~ 
8" approx~ 
3" approx. 

HE IGHT ••• ~ ..•....•.........••.••.•... ; ... ~ ~; ~ 3•5/16 Inches. · 
WIDTH (W) •••••.•..•...•• ~ ••• ~ •••••.•••••• ~ •• 2•5/8 Inches i 
LENGTH (Over Coils ) (L) ...................... 2-5/8 Inche s I 
MOUNTING CENTRES •......... . ..........•..•••. 1-i-51) x 2-3/16{ W 
MO UNT I NG SLOTS • . . . . . . . • . • • . • . • . • • . . • • • • • • .. . 11 3 2 x 5/32 Ins"' 
APPROX. WEIGHT ..•..• . •....•..•....•...• •••--• -• 2 Lb. 8. Ozs . I 

COLOUR CODE 

PRI MARY •...•.•.... Plate 1 - Blue , Plate · 2 - Black , C.T . ~ Re<l 
g~~ONDARY ....•.... Re d & Yellow 15 Ohms. 



~FERcliSoNF-· -----1 
OUTPUT TRANSF0Ri1ER 

TYPE OP390 
TYPE OP~90 I 
Oct .19"§'~ 

Ferguson Type OP390 output Transformer is a medium fidelity 
type designed to couple a single~ended output stage to the 
speake r voic e coil c 

RATING 
NOMINAL POWER RAT ING ... °' . .... . .... . .,. .. . 5 watts . · · · 
FREQUENCE RESPONSE • • • • a • • • o • o • • • • • ~, • • • 40 ~ 12000 C 0 ·p ., So 
PRIMARY I MPEDANCE > ••• o••••••O'• < • •• o<- < 5,000 OHMS ScE. 
SECONDARY IMPEDAN CE "0. n 0 < nu 0 • "0 0", • • 0 • 0 • 15 OHMS v C> c. 
PHI MARY D.C. RESISTANCE (At 20°c) o ••. . .. • ~ 400 OHMS 
SECONDARY D .c. RES ISTANCE (At 20°c). 0 ,, •• 0 . ~ .1. 58 OHMS 
MAX . PRI MARY D.Cn ··~• •O• • ••····· ··· ··• • • 40 MA. 

MOUNTING ---
WRAP- OVER BRACKET , CADIUM PLATED , FIRMLY CRI MPED TO THE CORE 
WITH HEAVY CORE- LOCKING TABS AND SLOTTED MOUNTING FEEr , 

I)RI MARY : 
SECONDARY: 

TERMINATION 

Leads 10/oOlO 
Leads Natu r al & Sl eeves. 

DI MENSIONS 

HEIGHT C • • ? 1>0.,ltO()ftO 00 f' l') ,..,. ., UO e O C 00 3' 0 •O 000 

WIDTH (Over coils)o.• n• ••· ·· · ·· · ···· ·• •••o 
LENGTH 0 " 0 • 0 • n 0 0 0 a (i 0 ('. • 0 • 0 • 0 0 0 0 0 0 c ,, ft 0 ,, Ci 0 0 

OVERALL LENGTH ( Inc.Mtg . Feet) .ooo•o• oor-••o 
MOUNTING CENTRES (Nominal ) 0 • •• 0 ~ ~ •• ~ ~ ~ ~. ~ 
MOUNT ING SLOTS o o ,, • " ~ • ; o •• ~ ~ o ~ ., 6 "., " ·" " o ,, ~ . ~ 
APPROX IMATE WEIGHT o•n• O ~~o•o • o• a G • O Go~on 

COLOUR CODE 

2..-5/16 inc.hes 
2•1/2 inches 
2.,., 3/4 inch es 
3-3/ 4 inch es · 
3-1/ 4 inches 
3/16 -inch es wide 
1 lb. 12 ozs .. 

PRI MARY ••a••Q •• ·o ·~· o 5000 OHMS Start-Red, Fini sh-Blu o. 
SEC0NDJ1.RY .... • . •.•. . .• 15 OHMS St.art-Black , Fini sh- Gre en. 

-----000-·-·--~· 

.i' 



-:{_fERCUS0~"_}:-~~~~0P-4 1~2~. 
GRAI N OlUEHTED 

ULTRA-LI NEAR--0UT2UT'fRANSFORM~R 
TYP.E _Qf 41 _g 

---

Fe r guson Ultra-Linear Output Tran sformer Type OP412 is a 
high- fidelity type employi ng g r ain- o ri en t ed s teel lami nati ons . 
I t i s prim a r i 1 y i n t end e d f o r u s e i n t he Mu 11 a r d 11 5 STE RE 0 7 1t · 

amplifier , but has general app l icat i on in s i mi lar amplif i ers . 

SPECI F IC ATIO N 

PRIMARY I MPED ANCE .... . .... . ....... . . . .. 90 0 0 ohm s , Plate t o Plate 

SCREEN TAP I MPEDANCE 

SECONDARY I MPEDANCE S 

NOH I NAL i OWETI RATING ... . ..... . ..... . . . 

:FREQ . RESPONSE ;,TT i\I N:.BLE 
( 20 db Fe e db a ck - 1 w 8: t t o u t p u t ) . . . . 

PRIMJ1.RY D. C. RESI ST,'\NCE ( TOTAL ) ...... . 

MAX. D. C. PRIM /,RY CURRENT (E i\CH H/,L:F) . . 

SECONDAR Y D. C. RESIST~NCE 

4% of p late impedaric e 

15 , 7 . 5 , 3 . 7 o r 2 ohms 

7 Watt s 

10 - 40 , 0 00 c~s ± 1 db 

260 ohms 

72 Milliamperes 

2 Ohm tap - Ow3 4 Ohms 
3.7 Ohm tap - 0 . 46 Oh~ s 
7 . 5 Ohm tap - b . .-63 Ohm s 

15 Ohm tap. - 0 . 88 Ohms 

PRDL\RY I NDUCT /LNCE (i~t lOV 50 cps) .. •. 150 Henr i es min~ r;:ium 

LE AKAGE I NDUCT AN CE U)rimary to any 
Secondary tap) ... 40 ~illi henr i e~ maximu m 

MOUNTING 

Wrap - over b racket , cad i um plated , fi1mly crimped to the core , 
with heavy core -lock i n~ tabs and slo t ted mounting feet . . .. _ 
Primary connections 10/ . 0 10 PVC insulated , secondary connections 
lugs on outs i de wrap on coil . 

DIMENSIC NS 

HE IG HT . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 2- 5/16 i nches 
W1DTH (Over Co i ls) . . .. ...... . .. .. . ..... 3 inches 
LENGTH . . ..... . . • .. . .. . ... . ...•. . .. .. .. 2- 3/4 i nche s 
OVER,"LL LENGT H (I nc . Mtg. 1?eet) .. .. ...• 3- 5/8 inches 
l' OUNTING CE NTRZS ( Nomi nal) . , ..... ... . . 3- 1/8 inches 
:v1 0U NT I NG SLOTS ..... . . .. .. . .. . . . ... .... 3, 116 inche s wide 
APPROX! :L',TE WEIG HT . . . . . . . . . . . . . . . . . . . . 2- 1 b s . 

COLOUR CODE 

PRI M,.,RY . . ... . .. PL .TE 1 - Green , C . T . - Red , PL/,TE 2 - Blue 
SCREEN 1 - ·Black , SCREEN 2 - Ye ll.ow 

SECGrJD/,R.Y .. . . . . /Ls indicated on coil wrap . 

For th'J Mul l ard 5 Stereo 7 use Power Tr nsfo r me r Type PF150 8 



COUPLI NG TRANSFORMER OP428 

MARCH 1962. 

FERGUSON TYPE 0?428 coupli ng tran~fo rmer i s de s i gned t o couple 
a singl e plate of a 12AU7 c ~ simi l a r value t o a low i mpedance 
phase shift netwo r k as r equi red i n the S. S.B . Tran smitter 
desc r i bed in the Mar ch 1162 issue of Radi o Televi s ion & Hobbies . 

~ATIJiQ 

NOi'UNAL POWER Rf~TI NG .. ,, .. ,, " . ... .• , . , " . .. ~ . 0 . 5 Wa t t s 

PHI MARY IMPEDANCE o • , •. ': •• , • , - •. , • - • , , - • , • • • , n 20, 000 ohms C 0 T , 

SEC. 1 I MPEDANCE •...• . • • , . '""•• · · ·- · · · ·• • •• c150 ohms 
SEC. 2 I MPEDAilTCE ~ .. , _ . , . ... - .• - .. c • c .. ... . , •• 1· 60 ohms 

SEC.1 & SEC 02 in Se r ies . . . •. • . • • . • • . • . .. • • ~ 600 ~ ohms 

PRIMARY I NDUCTANCE@ 20V , 1000 C/S"' " '" ,. .. 18 henrie s 
LEAKAGE I NDUCTANCE @ 20V, ·1000 C/ S , , , . , .,, , .1 50 milli henrie s 

MOUNTING 

Wr ap-over b racke t cadmium p l ate d; f irmly crimp~d to . the cor e 
wit h heavy c0re--l0cking tabs m:id mo un t ing fee t, 

DI MENSIONS 

HEI GHT •. • " , .. , , • o , , , • • , •• , , " • • , • • • •• , • • • < • , " • ·1-7/1 6 i nches 
WIDTH (over c:0 i ls L , . ,.,,,, " .,, ,, . . . ,, , . ,. , ", 1-- 1/4 i nc he s (approx) 

LENGTHo ••• , . .. c - , • , , • ., ., , •• • • • • ~ , c ~, •• • • •• • ? 1·-3/4 inches 
OVERALL LENGTH(Inc . mtg . f ee t) " v,., ,, ., , • • • ·,, o 2-:-·1/2 i nche s 
MOUHTI~1rG CENTRES. ,,. o ,. , ., "., .• •• . , ., " ",, ., ,, c,. 2.:~ 1/16 inches,. 

MO UNTING HOLESo•·•· · · · · · .. . , . . .. .... ... , , . a5/32 inch.di a. 

APPROXH1AT:S WEI GHT . • , , , .. ·' C'"" ' "•;o•••• ,. 6-1/ 2 O Zc 

COLOUR CODE 

PRI MARY , •. "" .. , c • • ,", •. , •• , ,. START -- l-1.r cnn, C,.'l' .. -- Hed,. PIIJI '.!H """ · BL.i-; 

SECONDAi~Y 1 ~ " •. , •. • , . ·' . . • . , START ·- Bl ack , FI NI SH -· Green 

SECOiJDARY 2 .. .. . v • ••: >• o o r <c.S'IART ~·White , J?I NISH - Grey 
Series Connection~ . -., .•..• Join Green to Wh i t e 

(600 ohm s impedance) .Use Bl ac~ to Gr ey 

Par allel Connection.,, .. · =~U se junctions of Black jo ined t o 

(150 ohms impedance) White and Green joined to Grey. 



GRAIN ORIENTED 
ULTRA - LINEAR OUTPUT TRANSFORMER 

}.YPE Ot4 iIT]_8.____ -

Fe r guson Type OP447/8 Ou t put Transformer i s designed 
primarily for the Miniwatt "TW I N TEN '1 Ampli f i er. 

/ 

Grain oriented s t ee l l aminations and va cumm wax 
i mpregnation ar e employed to produce a trans forme r of hi gh . 
qualit y and re l i abi lit yq 

PRIMARY I MPED.t._NCE 
SCREEN TAP IMPEDf;NCE 

SP EC Il'' I CAT ION . -

SECOJITDARY I MPEDAHCES n • •• • •••••••• n" <' • 

NOM I NAL POWER RATING o• , ••••••••••• • •• 

FREQ. RESPONSE ATTAINABLE (a t 1 watt) 
POWER RESPONSE ~(TTA INABLE (at 10 watts ) 
PRI MAHY D.C.RESISTA:i'JC E (EACH HALF).' "" 
MAX . D. C. PHIMARY CURRE'NT (EACH HALE') 
SECONDARY D. C< RESISTANCE " •.. . ..• . • . • 
PRI MARY I NDUCTANCE 

(At lOV 50 c ps , 5 m.A cunbalance) .• .• ": 
LEAKAGE I NDUCTANCE •• •• •••• •• •• • •• •••• 
PRIMARY FUNDAMEN'rAL RESONANCE , •.• .. •• 
INSERTION LOSS • o.,, . ~ ,, • ., • o ••• ,, •• • •• • , , 

MOUNTHW 
Vert ic a l s i de covers with mounting fee to 

DI MENS I ONS 
HEI GHT 
WIDTH o • • • • • o • • • G o • • ~ ~ • • o ~ o ~ r o ~ e o o ~ 

DEPTH (ov er covers ) • • • ~ .• , •..•. , .• . • 
MOUNT I NG CENTRES o. 9 o • . , o •• • • o • • ••• o •• 

MOUNTI NG SLOT S . • , ••.••••• , • . o, c•< • •O 

APPROX I MJ1TE WEIGHT , • o •• • •••• • • , •• , . , 

· COLOUR CODE -

8000 ohms ,Pl a te to Plate 
4% of plate i mped ance 
= 20% turns 
OP447/8 .• 8 or 2 ohms 
12 wat ts + 
20 cp s - 100 , 000 c ps + ldb 
30 cps - 50 7 000 cps l db 
90 ohms 
80 Milli ampe res 
Less than 6% of sec.imp . 

160 Henrie s 
7 Millihenries 
1 40 KC o 

Less than 1 db . 

3.:..5/16 inche s 
2-.5/s inches 
2•13/16 inches 
2-3/16 x 2-1/16 inch es 
11/64 x 11/32 inches 
2-lb s . 9 oz s . 

PR IMARY ••.•••• Pl a te 1 - Green~ C~T ,, - Red , Pl ate 2 - Blue 
Scre en 1- Bl a ck, Sc r een 2 - Yellow 

SECOND.\HY .•.. , . Higher Imp o - ,Join Yel low to Gr ee11 (C.T.i f requir d) 
Use Red and Bl ack . 

Lower I mpa - Jo i n Red to Gr een 
Jo in Yel· ow to Bl ack 
Use Red- Green & Yel lo w- Black 

MATCHi lJG POWEH ThJ\N SFORMER :20R 11TWIN TEN " AMPLIFIER 
TYPE P\TD 109 

___________ ____________ , 



OP 447/1 5 
J ANUARY 1962. 

Fergu son Type OP~-47/15 Output Tr ansformer is designed 
p rimarily f or the Miniwatt 11 T\1I N TEN " /l..mpli fi er and has be en 
a pproved by the "Hi niwatt ;' :..'.; lectroni cs Divi s ion of Phili ps 
~lectric al I ndust rie s for this applicationo 

Gr ain orient ed s teel l amina tions an.cL::v._ac.umm-wa~--
i :w.pregnat ion are employe d to p ro-e:ttc e--a--t -rans former of h i gh 
quality and reliabili ty o 

__ ..... - ----

SPECI FICATI ON 
" --· --- ··~~------

PRii1.AHY I MPEDANCE o o o ~ < , < , o , " r o • o e o o • r, 

SCREEN TAP H1P,2DANCE . ,, • •.•• " , •• • • ••• • o 

s Bc o1mAHY- I MPBDAHCEs ~ • .• ; , • " ~ •• • • • • • 0 

N6MI HAL PO \JZR l1ATI NG •• , • (; ,, c • "o o o u o. o . 

FREQ . RJ SPOf SE ATTAI NABLE (at l watt ) 
PO WER BZ SPONSE ATTAI NABLE (at 10 wa t ts) 
P ~:U l'iARY D.C" RESISTANCE ( EACH HALF) c o 

MAX . D. C. PRHiARY CUHHENT (EACH HALF) ­
SECONDARY D. Cc H:LSISTAN CE no ,, ooor, •o •o 

PRI MARY I NDUCTANCE 
( At l OV 50 cps . 5 mA. unbalance) •• •• 

L.t:AKAGE I NDUCTANCE ,, •• • • , o c o" , ", •• , , • ,, 

PRI MARY FUNDAi-iENTAL · Ri~ SOili\NDR_, 0 o ~,. ~ ~ ~ 
I NSERTION LOSS a o o " oa o o~ ••• • eo o• •n or ' ~ 

MO UNTING __ ..,....,. ... ---=--_,,. 

Verti c al s ide c over s wi th mounting feet c 

DUiENSIONS 
-·--~·-....,__.-

HE IGHT 
\JI DT H , • r .. o ,, ,. ., • o • o • " ~ I) ,, o o .. o o .. c " c .., c c ., (' ~ 
DEPTH (over covers) . ~ •• • -.; • • • • • ; •• • ~ 
I:i 0 UNT I NG C ZHT !:tE S , • ~ • .. ,, o • , • ~ • o • o • ~ ~ ~ ~ ,; 

· 1 o u~-mING SLO'l1
"' 11 J:~ l r - - o o ~ .. I'.> tJ ~ , , ~ • 0 -:. 0 e 0 ~ 0 e ~ ~ ~ ~ ~ 

AP"JRo ·rI 1··IAT,,, 1· •'IGHT 
_( l'l.. - ·- ..w ~ - 1 ~ o ., c r, .., ~ ., 1;. ? (' • <' c " o " o a 

COLOUR COD:8 

8000 ohms , Plat e to Pla te 
4% o f pl ate impe dance 
= 20% turps 
OP447/15 ., 15 or 3. 7 5 ohms 
1 2 Watt s 
20 c ps .:.. 
30 cp s -
go ohms 

+ 10 0 1000cps t ldb 
50, OOOcps ..; ldb 

80 Mill iampere s 
Le ss than 6% of sec~ imp. 

160 Hen ries 
7 Mi lli henri e s 
140 KC. 
Less than 1 db . 

3-5/16 inches 
2-5/8 inche s 
2-1 3/16 inche s 
2-3/1 6 x 2-1/1 6 inche$ 
11/64 x 11/32 inc h e s 
2~- 1 b s . 9 0 z s . 

PHD IARY "" """"• P l a te 1 -· Green , C.T 0 - Re d, P l a te 2- Blue 
Sc reen 1 - Bl a ck, Sc reen 2 - Yellow 

Si:CONDARY . . ... Hi gher Imp,. ~- Join Yellow to Green (C 0 T 0 i f required ) 
Us e Red and Bl a c k 

Lo wer I mp . - Join Re d to Green 
Join Yellow to Bl ack 
Us e Red-Green & Yellow- Black 

MATCHING PO ~F:.'.:H I':O~AI'TS1''01i.~1ER }10~~ "T\ 1IN TEN 11 Al'IPLI FI.CR 
TYPE PVD10 9 

- o-o-0 -o-~o ---



SCREEN COUPL I NG CHOKE OP474 
-~- · 

·I-· r 

DECEMBER , 1963 

The type OP47 4 Screen Choke i s de s i gned specific­
- ~ ~-ally f or the single-ended push-pu l l ampl i f ier featured in 

...... the_ September, 1963 i s s ue of tho Miniwatt Digest . 

RAT INQ.§_j,~CH WINDI NGl 

I NDUCTANCE ( MEASURED AT 20V , 50 c/s ........... 0. •• 81H/81 H 

:.D--C ~ RESLSTANCE •. o .... .. " ••• o , •• • • o .. . . .,, . o o. o o o •• 53'0Q/530Q 

•', ·~ 

MOUNT I NG - · -
Ca dmium-pla ted, wrap~~"ver b:ca cket with s lotted . meunt ing f eet ... 

D Il 1ENSI01JS 

HE I GI-IT . fl .v • (I 0 e • 0 • 0 0 0 0 • 0 & Q .... • .. "> 0 0 I.I .. r, 0 r) 0 (') " " (. 0 e 0 • 2 I NCHE S 

WIDTH (ov er coil s ) • • ocn c ~n~•=~n oo• • coo o oco 1-:»5/8 INCHES 

LEi\TG·TH ,,. " 0 c;, () <'I • ~ c. ... ;') • " 0 •) n • I'\ 8 0 e .... f'I 0 I) 0 0 0 0 ..... 0 9 • 0 0 0 2.,.1/4 I NCHES 

. ·ovERALL IJENGTH ( inr -mtg ,. f ee t) ,. " .• n , . c , o o o "(' 3-1/4 I NCHES 

2-3/4 INCHES NOMI NAL MOUNT I NG CENTRES •• o - • ~ , o o ,, o o •• ~ o o " 

APPROXIMATE WE IGHT • ono ·· e•n o r, •~ ···· · ·· ·•o •• 15 Ozs. 

CO LOUR CODE 

"WI ND I NG 1"··- ·· · · · ··~· ·o ••••c• . START 

Wt NDING 2e • •• ~ c. - • n. 0"' < 0 ~ 0 c 0 c 0 START 

·· 1.___ -



·-------~-r[E_ff_gf!§_ffei P--------------:· 
JUNE 2 19§_.i OP499(fJ. 

GRAIN ORIENrED 
- LX:::-.-. ™ 

CLASS B OUTPUT TRANSFORMER 
r--~.-- .,._..,...~-~---

JYP~ OP499l§ . 

}., crguson Type OP499 output transformer _5 designed 
f or use in the ~h Quag~y 60W Clas,~~li~' Powe1, Amali fi~ as 
described in the Philips Min i watt Digest 9 Ap_Til J.96 o 

Grain ori ented st8ol J.aminatl.ons and varnish imprGg­
nation a re emp loyed to pr odu c e a transformer of high quality 
a nd reliabili ty" 

. SPEC IJ?I CAT ION 
-~ 

PRIMARY I MPEDANCE., o r: " n '·,.. " ,, , o,, "' • .., ",. " o 4000 ohms pla.~e tn Plat o 
SECONDARY I MPEDANCE o . ~ , ., n o o o. o o c" • "o . " , o • • •• • ~ . o ~. o ••• 8 Ohms 
NOMINAL POWER RATING ,, o o o. ~ ., o ~ o ~".," °" nr.., '°'°no o ",,,, 60W (Class B) 
FREQUENCY RE~PONSE AETA INA~~E ( .. ,)db)" 0 "() "n 0 n 28 8ps . .,,, 36 kc/ s 
PRI MARY DC RnSISTANC~@ 20 Co o>•oo•oe u~ • n oo•~~ ~ oco ~ o 182 Ohms 
SECONDARY DC RESISTANCE@ 20 C.,, " • • , .. . ~,..,n•••oo'~"o" 0. • .4- Ohms 
PR I MARY INDUCTANCE @ 20V 50 e;ps ., ".,,,, ".,,, o", ,, <, " ., • r 190 He n ri es 

MOUNTING 

wra p over bracket, cadmium p lated f irmly crimped to the core , 
s lotted mounting fe et ~ 

PRI MARY: Leads , 10/..,0J.O insulated, 
SECONDARY: Leads enamelled coppe:c wiJ:-e Po V cC., slee~d~ 

£.IME_N.§ IQ]i§ 
LENGTH 0 ..... 0 0 ., 0 0 " 0 .. , ti; ~ 0 0 "' 0 -= 0 0 0 ( ~ • , . n "' a .'l 0 ft C) ("', 0 ii ? t"t 0 c 0 (! ') 0. 0 • 0 ~ 3 / 8 
HEIGHT ,, 0 . 0 a fl~'-' 0 & ~ 0 (I 0 ~ n 0 0.,,. c r,' c (I:) .. "' ~ ; 0 ~ ~ 0 (, 0 Q :) ... ~ (_< ~ ~ ~ ~ ~ .... , 2~, 1/ 2 
WIDTH (Over Br acket) .; ,,,,,~ ' "'('·'" <-o e, <· "()"~oo • " ·'"" oo~;, ·1.- ,5/8 
WIDTH (Over Cnil) ,,,ooa .~"·"" " '·•'""0 "'-" " "'" ''"" o"~ 'ovco<l<· 2e.7/S 
MOUNTING CENTRES ,.. " . o. , , ..... . _, .. , .• • , • • • •• • • , •• o o . · . ., ., .. o 3.,,.3/4. 
MOUNT I NG SLOTS o n • o o ,, n n > o • ., • • ' ' o "" n ., o o o n GO n On<'<' O c 3/8 X 3/16 
APPROX 0 Vv'E I GH T ~ r ,., ,.. ~ (' ('\ 0 " ,., ti ( ; "" ... 'l "J 0 -;. ., ... ,. r 0 n 0 0 () (· & ., 0 ~ 0 " t'I 0 • 0 I) 3 I.S s 

COLOUR CODE 

PRIMARY o • •• , •• Plat e ~ - B:.- o wn~ Plat e 2 r., Bllre, CoT - Red ·· ,.,. 
SECONDARY o • , • o Blac k .,.., Green 

MATCHING COMPONENTS 
·-~-~~rC: :c;w::_«::.t 

POWER TRANSFORMER ? ,.,C OO:"Cr•orc-00v?C,!'~<) ooo ~ • o or, on<)(> ,., PF2252 
FILTER CHOKES o •J o r n c " .-, •' ~ ' o o " o ~ r ~ " o n o o , ' no • o o • o 2 X F1I285 



I 

T'9"-'t;1.~ C:'J ~'.'. T;yp i:; OF ':-<: '3 c•t~ t put ~;r em sfor mer i s de signed 
fo:::- v !0. 3 :i ~J ~: hP H]..::(h C2u c.l:i.-(,y' 60\1 Class n:B •: Power Ampl i f ie :r 
a .s de:: s c -::':i.bGd in t1i'3-- ?E:_Iip::: -M}nI'v:att~l5Ige st ~~Apr LL 9 1954 ,. · 

G:i.' .3.:iD o :r:i e :1t 01'. f'»•~ e 2.l l ::i1.d n o tions anc1 vRrni sh imp reg~ 
na c 1 Oi.1 a re 2::;1J_J l6~~ e: d to p::'od1;c2 a t. r a ns forme:t of h i gh q_uali ty 
a 11d ~.,(' 1 :i ~:1.1 ~~ lJ_ ~::1 .. 

i 

I 

I 

I 

;v~ 1JUNT ING 
......... --... -~ .... ..... --c-- ...._ .... 

\·Jr:-ip G''.J'8 r 'i_; 1:--2c~~e-:: , ~ !J.Cl ~jl :.i.11111 :-1J. a. tec} 
Sl0t ~, i~~-i !Ii.S ~,111-G~L)~. {; .r:~~ C· i 

T :,~RM J:~ A:L' I ON _ ...... .,, ·~-- ~ · __ ...,.,._ ..... .,. -._ ....,.__._ .. 

firmly cr i mp ed t o the c ore, 

II ?f~IMARY ; 

1

1 
s~~cmm,,"'J{/ ~ 

··· r· ' r -· r · · l " d J.~l / ,,) .J.:..J lllSll ::i ·t,8 o 

s~&~0 llsd copper 
D "IJ'c.1"1"~ .:• ·-. ·c11T (' 
~ .i_,!:-·.J~::--~~~? .;:J;~~~ 

I
I ·.r. •""'l.•. t_.r \o;. ' r r_f ,. - ... - - , .· - ... , - • . , . - .- 0 l•.:,,, 7 lg .... ., ,... ..L_ ~ · ..., ..... ~ . , ., ~ · c-~ 1'. :;i.:o .-i. o C',.l) :.• ..,<><· •• coo n e .: c C"C •' I .,J/ 

"1.J1 Ti: ~J: ',',;· 11 ·'. ...... 1.· , .• • _ •• · 2r--""! / 2 ~ _ _ _ ~ · c ~ ~ ~ · n ~ ~ ~ n ·· c r ~ ~ 1~ n ~ ~ '' ~ o ·; o ~ G c ~ n e o ~ ~ ~ ~ o o ~ ~ ~ 

I
. 1.1-1 T"'mn ( O ·r ·"'r ~ i r.-.r.lrei · '. -1 5/'o 

~i} L) l. 11. \. \ ... . . _t, .• , C- -" -~· V .J (I '" .; '"' " ' n "I j • c ~ .. ,, c ~ " .J ~ ~ " ·' o ~ ~ ;,.• o IJ C ."'! ,; 0 ~ :J • - U 

I
' '.V I D ~r rr ( (J \,Y 0 ~c c \ , j_ J_ ) ,, (' .,, ... " c: .- <; • • " .... ~ ... :} ..., c ... ,, ::> e r ~ . . -: 0 7 \' I) :I " Q " ·' G :; 0 2 ~-7 I 8 

tv:()lJl1 f T TI~' (j. (; _GJ\Jrrr~ B.s ,._ 0 t ) c .. ') e ... " ~I. ~ Q ~ ~ .. ~ . ~ <'; 0 r- 0 L' 0 .. ,, c ')<,: ~ ~ 3 - 3/!~ 
Iv1C lil~ T I I1'fG f~J, C<L' G Q r ,, ~ " . ~' {' ~ r •• ·~ 4 :! 3 ( ~·· • , L ') ~ ? ~ l 0 A 0 ~ ~,) )._/':·~ ·~~ 3/··' .. 6 

I J-;.r :nwx~ ::;;s ·w:,'T .· - " . . , . . "_ . __ " . '· o, , o., • • o < • • , o •• c . ~ 3 LBS 

I 
0(\T ( ' T'"' 0 ( D~ 
~!~:: .. : L.:' .__!;}._ .... ~-~.-~:~ 

I
i J?.RJ:! ;~ lff ,, ,,, . ., , J?latr-; 1 -- Rr .. ·;vm, P lat e 2 -· B lu e~ CcT,., ~·Red. 

SEC (J l'TD1~l-~-:c,, ~ r ~. .. B 2. :tr; l{ " 1 G.:~' 1-:; e 11 

I 
r;_,-,TC:·I Il'JG CO't'1:PON:CNT ,:; 
~- _,,. __ ---~·~· _._._ . ...,.,_ -~ -· --- ----· - .. --~ 

I f:~i;:~a ~g;ig~~~/".1.~R.:; . .... . : : : : : : : : : : : : : : : : : : : : ~F;2i,~ 12s5 

I 

I , ____ -



JUNE, 1964 
-.q'FERCf/SON}:-

GRAI N OR I ENTED 

CLASS B OUTPUT TRL.H Sl'DRMER 

TYPE OP499/500 

OP 499/500 

Ferguson Type OP 499 output transformer i s designed 
for use in the High Quality 60W Class "B" Power Am;li f ie r a s 
de scribed in the Philips Mini watt Digest , April , 19 4 . 

Gr ain oriented steel laminations and varnish 
i mpregnation are employed to produce a transformer of high 
qu 2lity ~nd r eliability . 

SPECIFICATION . 
PRIM.ARY IMPEDANCE ••.•••••••••••••• 4000 ohms pl a te ~o Pl at e 
SECONDARY IMPEDANCE . .. .. ...•. 500 Ohms , 250 Ohms , 125 Ohms 
NOMI NAL POWER RAT I NG • ..•. . . .. . .. . . •.••••..... . • . 60W( Cl e. ss B) 
FREQUENCY RESPONSE ATTA INA~LE ( - 3db) •••• . 28 cps - 36 kc/s. 
PR IMARY DC RESISTANCE @ 20 Co ······ ·· ····· · · · · · ·· 184 Ohms 
SECONDARY DC RE SI STANC E @ 20 C ••.•.•.•.•..••.••• 26 . 0 Ohms 
PR I MA RY INDUCTANCE @ 20V 50 cps •••• . •••.••..•.• 190 Henr i e s 

MOUNT I NG 
Wrap over b r a cket , c ~dmium plated firmly crimped to the core , 
slotted mounting feet . 

PR I WiRY: 
SECONDARY: 

TERMINATION 
Le ads 10/ . 010 insul ~ tod . 
Leads enamelled copper wire P . V. C. sleeved . 

DI MEN SION S 

LElJGTI-I • G •••• • • 0 ••• 0 •• • • • •••• •• • • • • ••• • •••••• • •••••• 4- 3/8 
!!E IGHT · · • • o•· ·· ········· · ···· · ··•• o••• · · · · ·· . . .... 2- 1/2 
WIDTH ( Ove r Br acke t ) ••.•••. • ...• . • . .•.••... . .•••••• 1 ~ 5/8 
WIDTH (Over Coil) •••..• . .•. ... ••..••••.••••••••••• 2- 7/8 
MOUNT IN G CENTRES • . . . . .•........ . . . . • . . .. . . ... . .••• 3-3/4 
MOUNT I NG SLOTS . . .. .. . . . . . .. . . .. . . . • . . , • .. ... . • 3/8 x 3/1 6 
~PPROX . i.;EIGHT ~ LBS .Cl. W •• • o oe oo o o o o oo o eo O octoo c; ooo o ooo o Go o o e J 

COLOUR CODE 

PIUMARY .. . . ..... Plat e 1 - Brown , Pl a te 2 - Blue , C. T.- Red 
SECONDARY •.• . •.. Bl a ck - Common , Yellow 125 Ohms, Or a nge 250 Oh:IE 

Green 500 Ohms . 

Mf'.TC HI NG COMPONENTS 

POWER TRANSFORMER • • ••••• • ••.••• •••.•.•••• • • ••• •• • PF2 252 
FILTER CHOKES . ................. ... . ... . . . ... . . 2 x F1/285 I 

__ I 
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