
MARCONI 
INSTRUMENTS 

EB 893 
4- 10/56 

CPERATING AND MAINTENANCE HANDBOCK 

for 

CUTPUT f'CWER lviETER 

TYFE TF 893 

--- ----

M A R. C 0 N I I N 5 T R U M E N T 5 L T D., S T. A L B A N S H E R T 5., E N G L A N D 



1. 

2. 

3. 

·-?,. 

CONTENTS 

DESCRIPTICN 

EI', '<93 
4- 10/56 

Page 4 - 5 

GENERAL ................................... Sect 1. 1. 
DESIGN DETAILS ............................ Sect l. 2. 

Page 6 - 8 

CCNTRCLS .................................. Sect 2. I. 
MEASUREMENT F!\CCEDURE ................ Sect 2. 2. 
VARIATICN CF IMFED/.NCE WITH D. C. 
CURRENT .......................•....•..•... Sect 2. 3. 

MAINTENANCE Page 9 - 17 

GENERAL ................................... Sr,ct 3. 1. 
REMCVAL CF CASE .......................... Sect 3.l.. 
DISMANTLING THE INSTRUMENT ............. Sect 3. 3. 
CCMFUNENTS OF SFECIALLY SELECTED 
VJ,_LUE ...................................... Sect 3. 4. 
SCHEDULE CF TESTS ........................ Sect 3. 5. 

Introducticn .....................•.•...... S"ct 3. 5. 1. 
f.pparatt•s rcquind ....................... Sect 3. 5. 2. 
Insulation ................•...•........... Sect 3. 5. 3. 
Transfc.~rrn(.;r D. C:. 1:-i.csistance ............. Sect 3. 5. 4. 
lrcn L,Jss Balanc~~ ~~~-....;siator .. .............• Sc:.:ct 3. 5. 5. 
Input Impedance /.ccuracy ................. Sect 3. 5. 6. 
Frequency Char<:ctcristic ................. Sect 3. 5. 7. 
lv!ct"r Scale Shape .................•...... Sect 3. 5.8. 
Cv~rall Nieasuren1ent 1\.ccuracy ............ Sect 3. 5. 9. 

AFFENDICEE 

CC.MPC.NENT LAYCUT ILLuSTRi'•TJCNS .......... lvlP 893-1 - 2 
SFARES GRDERING SCHEDULE .................. SCS/893 
FUNCTICNAL DIAGRAM •........................ TBX 2 6266/l 

M. I. Ltd. 



CONTENT::> (Continued) 

EB (lq 3 
4- 10/56 

CGMPLETE CIRCUIT DIAGRAM .................. TCX 19723 
TYPICAL FREQUENCY CHARACTERISTIC ........ TBX 20486/1 
TEST CIRCUITS ................................. TBX 26023 
DECIBEL CCNVERSICN TABLE ...........•....... EB SUFF-dB 

SCHEDULE UF F AR'I'S SUPPLIED 

1. Cne Gutput Fewer Mdcr Type TF 893. 

Z. One Operating and Maintenance Handbook No. EB 893. 

M. l. Ltd. 



1. DESClUFTICN 

I. I. GENERAL 
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Th-e Marconi Cutput ?-.>wer lvieter Type TF 893 measures 
audio-fccequency power l<:vels within the rang.o 20 t•W to 10 
watts and mai\1tains its accuracy at beth vc ry high and very 
L::w frequ<encics. The input imptodanc'" is variable between 
2. 5 ohms aad 20 !.d1; by suitable connection to the input, 
impedances of one-quarter the values quoted above can be 
obtained but with reduced pcwe1· measc:rement accuracy. 
F revision is mad0 fer beth balanced and unbalanced working. 

The audio power is measured by a tcrnperature-compensated 
constant-resistance multi-r:mge rectifier voltmeter, the required 
input imp<'dancc: bdng obtain<::d by the usc of a tappc,d transform"r 
and a switched r"3istance -changing pad. 

1. 2. DESIGN DETAILS 

The Meter measures the power delivered by an audio­
frequency source into a load provided by the instrument itself. 
The wide pow<;r, ir{lpcdancc, and fr<Cqu.:;ncy ranges of the instru­
ment are uue primarily to twc; impcrtant features of design. 
These ::.re (2.) th8 usc of S\vitched resistive 1natching pads fer 
selectkn of the significant figures of the input impedanc" value -
a patented feature - anci (b) decade multiplication of the input 
impedance value by rr-cans cf a transformer having a tapped 
primary winding. This transformer has an English Electric 
wound-strip C cere of an anif;ctropic magnetic alloy. 

Ther.c arc three pand-mcuntcd contrwls - FOWER RANGE, 
IMFEV:\NCE 3ELECTC:F., and IMPEDANCE F.i-\NGE J:v:ULTIFLIER. 
The power ranges arc: 0 tc 1 r:'1'l, 10 mW, 100 mW, 1 watt, and 
10 watts; the first calibratiotl is at 20 !-<'if, A scalto c£ decibels 
relative to 1 mW is also provided. 

M. I. Ltd. S"ct 1. - l. 2. 
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l. 2. (Continued) 

The overall impedance range o:,f 2. 5 to 20, 000 <Jhms is 
covered in forty-eight steps arranged in two groups identified 
by the use of engraving in contrasting colours. The primary 
winding of the input (impedance matching) transformer is of lew 
d. c. resistance, is iscl"-\"d from the case, and is provided with 
a centre tap fer push-pull working; the centre tap also allows 
impedance b down tc 0. 625 n to be obtained, but with some falling 
off in performance. 

The instrument is mounted in a portable case and is fitted with 
a hinged carrying h<lnale, which swings down to support the case 
in a sloping position if so desired. 

M. I. Ltd. Sect 1. 2. (Continued) 
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2. CFERATICN 

2. 1. CCNTROLS 

Power Range Control The white mW figures associated with 
the PCWER RANGE control rdtr to the full-scale deflection at 
each setting. The red dB figur<cs indicate the decibels above 
1 mVv' when the muter is reading 0 on its red scale. For any 
other meter ruading the decibel indication on the meter should 
be added to the dccibds indicated by the switch setting. At the 
1 mW switch setting, the; black -10 dB marking indicates decibels 
below l mW when the m8tcr is rcading 0 ou its red scale. For 
any ether meter reading at thie ,;witch setting, the decibel 
indicaticn should be subtracted from 10 dB; the result obtained 
also being in terms of decibels below l mW. 

Impedance Controls Each of six positions cf the IMPEDANCE 
SELECTOR has two engraved values - a yellow figure above and a 
blacK figur.: bdow the control. The IMFEDANCE RANGE MULTI­
FLIER has alternat.o positions marl<ed in black and ydlow, every 
multiplicati;:m value being repeat"d in e;ach colour. 

Thi£ systc;m is adopted in order to avoid awkward multiplying 
factors; and the in<pc:d.ince at any B<.tting is given by multiplying 
togdhur th<> IMPEDANCE RANGE MULTIFLIER setting and the 
same ccbur<Cd figure at tlk setting cf the IMF EDANCE SELECTCR 
contrd. Fe>r "xample, to sd th<c j)OWcr meter to 600 chms, the 
IMFEDANCE SELECT;_.R <ilwuld be sd to 6/15 and the IMFEDANCE 
RANGE MULTIPLIER to xl 00-yellcw. vVhc,reas for an input 
impedance of l, 500 r,, the IMPEDANCE SELECTCR should have 
the same setting - i. ,,, 6/1 'I - but th.c IMPEDANCE RANGE 
MULTIPLIER sho,,ld be set tco xlOO-black. 

2. 2. MEASUREMENT FRCCECURE 

M. I. Ltd. 

Note: Helorc making ·:onnt.:ction tc tht: instrurrtent, set the 
FCWER Rf,NG£: switch to C.FF in crder to avoid 
possible damage to the meter. 

Sect2. -2.Z.. 
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2, 2. ( C ontinut: d) 

Unbalanced Nie::tsurem~nts 

For normal unbalanced output measurements: connect the 
audb soul'cc under test tc• th.o INPUT terminals; se;t the imp<;d­
ance controls to give the required load impedance; adjust the 
FGWER RANGE r.witch to give a convenient m.ct.er deflection; 
and read the P'-'w~r <iirc,:tly. 

Balanced Measurcr:nentD 

Tu carry out rr.eilsurcmentG en balanc"d outputs, conoect the 
centru tap d the output h:· the CT terminal on the Gutput Power 
MDt(:r. The measurem0nt may then be carried out as for un-
balanced outputc. 

Measurement at Lew Impedanc.:o 

T;:, obtain impedances o£ l I"' the value indicated at any setting 
of th<' IMFEDANCE c·~ntrcls, th.e pcw0r source should be connected 
bctwee:n the CT t.crminal and either of the INPUT terminals. Loss 
of accuracy inevitably aris0s f!"ctn this procedure as the input 
transforrner is being cpcrated in an out-of-balance condition. Some 
degr(::c of irrJprovE-rnent rrJay be: obtained by rnaking two measurements -
applying tb.:.; power bctw~.,n the! CT t<erminal and each _,£the INPUT 
tern·1inals in turn - antl i_t'tki:.:q-; thl' average. 

M easur~rncnt of Source In1pcdanct..: 

To n1ea su rre the i:1tc rn<-ll irr .. pccl.c~ncc of any tcne source, connect 
as L)r a nor;nal p,>wer tncasurcn.;....::nt, and adjust tbt HviFEDANCE 
controls for n1nxlmur:ri indicat0d pcwer. The impedance of the power 
m..:.:-t~r is then ...:;qual tc tllt: irr.pcJancc Lf th-2 .:JOul~ce. 

2. 3. VARIATIC.N CF Il\1l~E.CANCE 1iiiTH D. C. CURRENT 

The TF 893 is C...;;;iened tc rYlLC.!.sur~ a Bi1Ttplc a. f. power and not 
a complex po\ov~r that includes a d. c. cotnponent as wt:ll as the a. f. 

M. I. Ltd. S\.·ct2.3. 
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component under investigation. Th•c .:;ffect of any d. c. com-
ponent is that of polarizing thu cvr" of the transform"r and 
r~oducing the cffectiv~ input imp~dancc of the power metcr. 
It is therefor<: reccmrntendcd that tlw p:;,wer rnotcr should not 
be usc;d wher~ it is dcsirc,d t~ simulate a high-impedance, 
unbalanc\Vd load if tile d. c. r;ctnponcnt exceeds 5 to 10 rnA. 
Such a c:::se occurs \vhe:n it is desired tr.: use the output power 
meter in place c.f the cut_put transfcrmcr c£ a. single-ended 
output stage. The power m~ter can, however, be used for 
such a rneasurc:rr.E.:nt en a push-pull stage, in this case, the 
only d. c. curr.cnt that n<ced b~ cc·nsidercd is the out-of-balance 
current. 

M. I. Ltd. Sect 2.. 3. (Continued) 
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3. MAINTENANCE 

3. l. GENERAL 

The fdlcwing items (fer d.::tails sc'-' AFFENDICES, Fage 1~ 
arc included in this handbook t:~ ::tssist in th(J maintenance of th(; 
Cutput F-cwo:r Mct(.;r:-

Functic.nal Diagran1 
Cc~mplote Circuit Diagram 
Ccmpcncnt Laydtt IllustratiJns - G~nc ral and Interior Views 
Spares :.=..rdcring Schcdull: with Circuit Rcfcr~nces 

B~L ... re c :·rn:nencing the ~djustnH:nt vr r02placemc nt of component 
parts of th12 in:itrun .. ent, it i·3 r~cc,mmentled that thG user shculd 
familiarize hinl£ic:lf with tho dct~il:.:> of design given in Section I, 
DESCRIFTk.N, and illustrated in the Functicnal Diagram. 

The cDmplcte Circ:_l.it Diagran-1 sh:-:-\vs all the ~lectrical comporl­
ent~ ccntainL:d in the instrumc~nt. Ti1c d>2s.:ripti·.:-.: .. n :._-f these 
c<..mponents - th"ir type, vduc:, rating, de., - is given in the 
Spares,~ rderinr, Schcdt:Lco; lhi~ Schedule abc lists certain selected 
mechanical c0n1.p0n.::r..ts. 

The rhysic21 l()C~.tti-::·;1 ·,;I th-._· electrical ccmpcnent.s is shown in 
the C ' .. -.n-,pc,nent Lil.y .. :ut lllustrctti ;nS. 

3. 2. REMCVAL CF Ci•SE 

T0 gain accebs t._ the intcri.:.r vf th~ instrument, first detach 
the twv pivc:t b'-'lts about which thcc an•:diz,,d handl<C rctates; the 
handl~ rnay thl2;n b~ rem·:.v~ci by springing ··.:-ut its .side arms. Next, 
cxtrilct the 2-Bl~ t:>crcw fzoc.rn the chrf:...rrH:.d plate. en the base of the 
instrurnLnt; fin2..lly, rl:nlc·ve th...: r~ar s;.;cti(::-.t :)£the: case by giving 
it a light tap in the rc;arward direction with the palm of th.: hand. 

3. 3. DIS!vu>.NTLING THE INSTRUlviENT 

hll the: d<cctrical compc,n<Cnts are mount~.:i on a sub-panel 

M. I. Ltd. S<cct 3. - 3. 3. 
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3. 3. (Continued) 

st:cured tc the front portion d the case. 

EB 893 
4- 10/56 

N crmally, it should 
cnly bre ncce:ssary t·c dt:tach thi,; sub-pand if it is d<Osircd to 

remcvo..:- tht: rncter -::.:.·r th~ input transforrn~r. 

To d~tach the Dub-panel; (i) r.::rnove the control kn··~bG after 

slackL:ning th0 grub scrGWG which s~cure them tc their rl;;spective 
spindh:fJ; (ii) und'": th..:.: nut S•.:.-curint~ i:lh: I-·c.·w ER P ... ANGE switch to 
th~ frcnt panel; (iii) rumcvc th-~ -~we countersunk-h~.;:ad0d screws 
which secure the case feet tc thl:: fr:::nt portion cf the case; and 
(iv) u .. nscr~w the tw~ ... ~-BA chL::l~sv-headt..:d screws which are 
lc.cated abcv ... the mockr t..crminals. Th<e ccmplGte ass<Jmbly 
may th.on b.o lifted cl~ar cf the; cas~. 

3. 4. COMFCNENTS -:.F 3FECIALLY SELECTED VALUE 

In the manufacturing data fr.r the TF 893, certain of the 
components are designated for individual s~lcction, tht selectiun 
being carrioc;d cut during the factcry calibration vf the instrument; 
this is u~ccssary sinct: thL: operatinc_; characteristics of the instrument 
have t:> <.:cnform b il quantitivt: sptCcificatlOn including maximum and 
minirnurn limits ..:;f pt:rn:issiblc t:rn:r. 

lf1 in servicing a TF J</3, it i~:i n<Jccssary tc r...:.:plac~.:: any of 
these cotnpcn..::nts, it. is alsc ne:c . ..;3f>ary, if the perforrnanco.::: or 
accuracy of th..:: instrument is nc,t i:c be impair...:d, to rt.;pcat the 
factc.ry calibratiu1 prcc0dur" by which the c<>mp<.,nents were origin­
ally sdect<ed. 

Sectiun 3. 3. givt:f:i a range cf t.Jsts by \Vhich the nElin points of 
the pl.;-rfcrrrJancc c-f the in&trun~..:.!nt can be ch(:ckcd; this section also 
d<eals with the choice uf valthc kr individually 3d~ctcd ccrnponents. 
TABLE l lists the circuit r'-:kl'(,·nce nu,nl.;.rs cf thtst ccmpcnents 
togcth~..:.r with th~ nurnbers ~·f the .:: .. t.::cti~ns in which their SL!lccticn 
is de£icribt::d. 

M. I. Ltd. Sect 3. ·t 
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TABLE I 

Component 1 S.::cti·,jn DlOScribing Selection 

Cl 3. 5. 7. 
Rl 3. 5. 4. 
RZ 0 5. 4. ,j, 

R3 3. 5. 4. 
Ri" 3. 5. 4. 
RS 3. 5. 4. 
R6 3. 5. ~. 

R7 3. !"). ~~. 

R8 3. 5. 4, 
R9 3. ~j. 4. 
R26 3. 5. 5. 
R37 3. 5. 8. 

It will be appreciated that it may somE:times be necessary to 
resdect a selected ccmponcnl cv<Ct> though that compon<ent itself 
has net been found faulty and rcplac0d in initial G'-'rvicing operations. 

To takeo an e;xample, th;, rc: sistanc" (R3 7) conne ctcd across the 
meter terminals is adjusted to corrc:ct for any slight differences in 
overall measurement accuracy as oppos..;d to the accuracy of any 
particular range. Hence, if the m<:tcr is found to be, faulty and is 
replaced, R37 may poosibly require: rtsclection in accordance with 
the procedur~ described in Section 3. 5. 8. to restore the sensitivity 
to its original value. 

3. 5. SCHEDULE OF TESTS 

3. 5. l. Introduction 

Tht sections which follow give a range of tc.sts by which the 

M. I. Ltd. Sect 3. 5. - 3. 5.1. 
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3. 5. I. (Continued) 

main points cf the p~rformance of thco instrumcont can be checked 
and are basced en abstracts from the internal Factory Test 
Sch0dule TS 893. 

The ttsts can be divid(:d intG twc main cat\Jgories, (a) those 
for mtcasuring the input impedanco of the power meter, and (b) 
these for measuring the overall pcwcr-r~eading accuracy. 

(a) D 11ring the factory cc:dibrativn of the: inst:r,rrnent, the impedance 
io n1casured by m<ea!lc cf an '-l.c. bridge as shown in Fig. I of 
Drawing N0. TBX 26023 suppli0d with this handbook. As the 
total rc,actanc<c rc;f0rrced tc the primary of thu transformer is 
nugligibL,; compared with the total referred resistance, for 
ail settings of thee IMFECANCE controls, the impedance 
bcce:t ... 10S: 

z 

and c.s . . l d I l:: 1 t f h 1s SlGlp y Uilc a3 p 1ase a ance to c0rrec or t e 
s:flall amcunt of reactive cempont:nt that will, obviously, be 
prest::nt. ThuE it can b--.: sc....:n that, if ~1.c =· RB, RA. indicates 
the value of the input imp~dancc: directly. It is these conditions 
that ari~ J.ESJml:.:::. th:er:·L:ghouk: the n1.casurt:mcnts described in the 
following sc,cticn,; <1lthough in practice, it will prcbably be found 
ccnv0ni(;:1lt tc alt .... r the ratic R,-::RB to c:btain greater sensitivity 
at the extrcmt,;s of tht.. ri.~ngc. 

(b) The circuit for c.bt.:1ining the pcw~r reading accuracy is shown 

M l. Ltd. 

in Fig. 2 of TBX 260.,03. Thco v<1lnc :ARE is made equal to the 
non1inal impedance inUicat.::;d by any particular s~tting of tho 
IMPEDANCE ccntrds. If the vcltag<c (V) applied tc th0 
rc,sultant nctwcrk is kncwn, the pcwer disai patc:d in the load 
pr~.:scntcd by th" power meter aLme ;,, then civen by: 

Sect 3. 5. I. (Continued) 
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3. 5, 2. Apparatus Required 

(a) Insulation Tester, 500 volt. 

(b) Wheatstone B ridg<e. 

(c) Variable Resister, 30 krl. 

(d) Detector. 

(e) Dc:cade Capacitor, 
0 to 0. 2 ;r.F (CB) 

(f) Two Standardized H.cesistance 

Boxes (RB a11d Rcl· 

) 
) 
) 
) 
) 
) 

(g) Standardized Decade .ct.esistance ) 
Box (RA• and abc RE). ) 

For 
circuit 
refert.Once 
sec 
TBX 26023 

(h) Audio Cscillator, 2-watt output minimum; Nla..rconi Type,s 
TF 195 (S<eri.cu) or TF 894 (Series). 

(i) Standardized lvlcnitor Voltmeter, 0 to 30 volts. 

3. 5. 3. Insula ticn (Apparatus r cqd: Item a} 

Conner:t thcc iM;ulation tostc:r bdwee>n either of the INPUT 
terrr1inals and the E tern-Linal and rneasure the insulation resistance. 
The resistancto should b~ not less than SO MR. 

3. 5. 4. Transformer D. C. Resintanc" (Apparatus r <ieqd: Item b) 

Connect the tc&t terminals of the wheatstone bridge to the 
INFUT terminab of the power mc·ter. The total d. c. resistance 
of the portion of the primary winding in use and the associated 
padding t8sistor Lor any particular setting of the IMFEDANCE 
RANGE MULTIF-LIER is given in TABLE 2 overleaf. 

M. I. Ltd. Sect 3. 5. Z. - 3. 5. 4. 
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3. 5. 4. (Continued) TABLE 2. 

I ' 
IMPEDANCE Total 
RANGE R.t.:sistance of Fad Rt: sis tor 
MULTIPLIER vv dg. +Pad Circuit Rd. 
s~tt ing Resistor 

xl (Y cllow) 0.4811) R8'' 
¥1 (Black) 1.2 f) ) R7 
xlO (Yellow) ~L 8 Cl ) R6 
xlO (Black) I;:. 0 .~ 

,o' ) R5 
x!OO (Yellcw) -18. 0 r.l ) ±0. So/o R4 
x!OO (Black) J 20. 0 Q ) f;? 

'-J 

xl 000 (Y dlow) 480 Q ) R2 
xlOOO (Black) 1200 " ) Rl 

* The resister R8 is n0t normally r'-'quired. 

Before n"ltasuring the secondary re.sistancc, disconnect one 
end of RZ6, cet the IMFEDANCE SELECTGR to 8/20, and the 
POWER RANGE switch to C FF. 11/ieasur<: the resistance between 
the junction c:f R9/Rl0 ''nd tag C:O of the transfc.rnH?r; the total 
rcsistancl.: of th(; sccundary winding and ite pad resi::;tor (R9) 
sh•:,uld be 791.2 r.; ±0. 5o/o. 

If the measured r(~~ist;:,.:.nt:l' i.s in error 1 adjust the associated 
pad resistors to bring the r~oistanc<; within the limits quoted. 

3. 5. 5. Iron Loss Balance Resistor (Apparatus rcqd: Items c to h) 

Connect tlw outpcct Fewer M2t<cr to th<: test circuit shown in 
Fig. l. of TBX 26023 - s'-'c alsc- Section 3. S.l. (a). Rem<>Vc the 
resistor R26 2.nd in its place connect the 30-ki< variabl" resister­
let this nsistor be R . Sd the IMPEDANCE contr;,ls to 1000 iJ 
and tht: FC VIER FU\NBE switch to l O'vi. With the bridge components 

M. I. Ltd. Sect 3. 5. 5. 
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s.:t so that (R A. RC) /RB = I 0000, adJust c 8 and RD for balance. 
Measure th,; value of R 0 required to produce balance and,if 
nec~ssary, selc:ct R26 to equal this value. 

3. 5. 6. Inpnt Impedance Accuracy (Apparatus reqd: Items d to h) 

Connect the Outpnt Fewer Meter to the test circnit shown in 
Fig. 1 of TBX 260l_l - '""'also Section 3. 5. l. (a). With the 
FCWER RANGE switch set to 10 'w, m"asurc the input impedance 
at F ower Meter settings ;:;f; 

6. 25, 8, 20, 40, 
100, 250, 300, 400, 
500, 600, 800, 1000, 
2500, 8000, 10000, and 20000 ohm o 

In all cases, the actual impedanc<C should be within ±5'jl; of the 
nominal valuc. 

Measure the impedance of the 't, 250, 800, and 10000 ohm 
steps at frequt'.:ncicos of 60 c/ sand 10 kc/s. The measnred 
impedance should b,; within ±So/o of the nominal impedance. 

This test decs not include all th<e possible corr1binations of the 
two IMPEDANCE controls but it is sufficicmt to ensure that all steps 
are functioning correctly and that the actual imp<;dance at every 
setting is within the ±So/o limit. 

3. 5. 7. Frequency Characteristic (App:u-atus reqd: Items g, h, and i) 

Connect th<2 Output Power Mct<or to the test circuit shown in Fig 2. 
of TBX 2602.3 - see also S<ection 3. !'>.I. (b). Set the IMPEDANCE 
controls and RE to l 000 r.. Apply a voltage sufficient to produce 
a power reading of, say, 400 m W{in this case, the voltage required 
is 40 V r. m. s. ). Vary the frequency over the rang<C 50 c/s to 20 kc/s 

M. I. Ltd. Sect 3. 5. 6. - 3. 5. 7. 
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and check that the response, with respect to l kc/s, is within 
± 0. 5 dB from ::>0 c/ s to l 0 lee/ s and within± 1 dB from 10 to 
20 kc/s. If the frequency characteristic is in error, it may 
be corrected by adjustment cf C 1. 

3. 5. 8. Meter Scale Shape (Apparatus reqd: Items g, h, and i) 

Before chtocldng the acal~ shape, it is advisable to set up the 
overall accuracy in the following manner. Conn<:ct the Output 
Power Meter to the: test circuit ahown in Fig. 2 of TBX 26023 - see 
also Section 3. 5. l. (b). Set the Hv!PEDANCE controls and RE to 
1000 ohms. 'With thte frcqu<mcy at 1000 c/s apply 40 V r. m. s. to 
the RE/TF 893 network and c:hcck that the mder indication is 400 mW 
±5 mW. The accuracy af indication may be adjusted by shunting 
meter terminals I and 2 (or 2 and 3) with a suitable resistor (R37). 

With the FCWER RANGE switch s<:t to the 100-mW range, vary 
the applied voltage in accordance, with TABLE 3 and check that 
the power mct"r indicati::>n is within the limits quoted. 

TL.3LE 3 

Applied ·.Jutput Power 
v r.;lta ge Meter Reading 
(r.m.s.) (mW) 

6. 32 •;. 5 to 10.5 
8.94 17. 5 tn 22. 5 

1 z. ' ,, 38 tv 4t:. 
15. ' :.> 57 tc (;3 

17. 9 76 to 84 
20. 0 Y5 ',.-. ~.-._; 105 

M. I. Ltd. Sect3.5.8. 
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3. 5. 9. Cverall Measurement Accuracy 

EB f93 
L"- 10/56 

(Apparatus reqd: Items g, h, and i) 

Connect the Gutput Fower Meter to the test circuit shown in 
Fig. 2 of TBX 26023 - sec als:. Section 3. 5. 1. (b). For various 
settings of the IMFEDANCE c·~ntrols (as listed in TABLE 4) 
check tht.e accuracy of thtc power readings produced by applying 
voltages as indicated in TABLE 4. 

TABLE •l 

IMPEDANCE Appli8d Cutput Power 
Setting Voltage Meter Reading 

2. s n z v 380 to 420 mW 
6. 25 rl z v 135 to 185 mW 
30 [2 2 v 30.5 to 30,. 5 mW 
lOOQ 20 v 0. 95 tc 1. 05 W 
500 rl 20 v 175 to 225 mW 
I5oo n zo v 63.3 to 69.9 mW 
8000 i] 16 v 7.6to8 . .fmW 
20000 I< 8 v 0. 76 to 0. 84 mW 

~ 

M. I. Ltd. Sect 3. 5. 9. 



-1.:.:-

AF~FENDICES 
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EB 893 
4- 10/56 
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Interior Views ..............•.............. MF 893-2 
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SOS/893 
2** - 3/57 

SPARES ORDERING SCHEDULE NO. SOS/ 893 

WITH CIRCUIT REFERENCES 

for 

OUTPUT POWER V!ETER TYPE TF 893 

Applicable to Instruments 
Serial Nos. 

5032001 to 5032200 
5156001 to 5156200 
5223001 to 5223200 
5270001 to 5270100 
5322001 to 5322100 

When ordering replacement parts, ALWAYS QUOTE THE TYPE 
NUMBER AND SERIAL NUMBER OF THE INSTRUMENT CONCERNED. 

To specify the individual parts required, STATE FOR EACH PART 
THE QUANTITY REQUIRED AND THE APPROPRIATE SOS ITEM 
NU:t-t'BER. 

For example, to order replacerrents for the 423. 75-n Resistor, 
R12, and the Rotary Switch, Sl, quote as follows: 

Spares required for TF 893, Serial Number 000000 

1 off, SOS Item 3 
1 off, SOS Item 29 

It is r"lost important that the code "SOS" preceding each item 
number should not be omitted. 

M. I. Ltd. Sheet I of 5 sheets. 



SOS/ 893 
l. - 3/57 

sos Cir-
Item cuit Description Works 
No. Ref. Ref. 

J:U :::.esistor, \.Y ire- Vl ound, value to suit 
Input Transformer. Forms part of !tern 2 7. 

R2 R.esistor, Wire-Wound, value to suit 
Input Transformer. Forms part of Item 27. 

R3 Resistor Wire-Wound, value to suit 
Input Transformer. Forms part of Item 27. 

R'< Resistor, Wire-Wound, value to suit 
Input Transformer, Forms part of Item 27. 

RS Resistor, Wire -Vi ound, value to suit 
Input Transformer. Forms part of Item 27. 

R.6 i'<.esistor, .vire-Wound, value to suit 
Input Transformer. Forms part of Item 27. 

'-"' R7 Resistor, <Vire -Wound, value to suit 
Input Transformer. Forms part of Item 2 7. 

R8 Resistor, Wire-Wound, value to suit 
Input Transformer. Forms part of Item 27. 

R9 Resistor, Carbon, !w 
~ . value to suit 

Input T ransform"r. 

I RIO F esistor, Wire-Wound, 200. 65 n ±O. l'lt. IW. 37-TF893 

2 Rll Resistor, \i ire-Wound, 200. 65 ':) ±0. 1%. lW 37-TF893 

3 Rl2 ~Resistor, ¥/ire-Wound, 42 3. 7 5 r:: ± 0' 1%' IW. 38-TF893 

4 Rl3 Resistor, V/ ire- ·"'v ound, 423. 75 Q ±0. lo/t .. lW. 38-TF893 

5 Rl4 Resistor, ,v,re- Wound, 449.0 n ±0. l'iu, I W. 39-TF893 

6 Rl5 Resistor, Wire-Wound, 449. 0 G. ±0. I o/o lW. 39-TF893 

M. I. Ltd Sheet 2 of 5 sheets. 



sos Cir-
Item cuit 
No. Rd. 

7 Rl6 

8 Rl7 

9 Rl8 

10 Rl9 

II R20 

12 R21 

13 R22 

14 R23 

15 R24 

16 R25 

R26 

17 R27 

18 R28 

19 R29 

20 R30 

21 R31 

22 ;:. .. 32 

23 R33 

M. I. Ltd. 

SOS/893 
2 - 3/57 

Dose ription Works 
Rd. 

fl.esistor, Wire- Wound, 472. 5 >1 ±0. I o/,, IW. 40-TF893 

Resistor, \/{ire-Wound, 472.5 0; ±0. 1%, IW. 40-TF893 

Kesistor, 'N ire-Wound, I009. s n ±O. I%, IW. 41-TF893 

Rt:sistor; Wire- V1 ound, IOO'i. 5 "±0. 11: IW 41-TF893 

Resistor, Wire- Wound. 624. 0 ,, ±0. l'f,_' IW. "'2-TF893 

Resistor, Wire-Wound, 166s n ±o. 1%. 1W. 43-TF893 

F<.esistor, Wire- N ound, 2726 :J. ±0. FJ 1W. 44-TF893 

Resistor, Wire-Wound, 5284P±O.lo/c, IW 45-TF893 

Resistor, VVire-V{ound, 1327 ri±O.I'!\ 1W. 46-TF893 

.R.esistor, Nire-Wound, 1327 -:±0.1%, IW. 46-TF893 

i~_,.;sistor, Carbon, iw value to suit 
Input T ranaformer. 

.:Resistor, Wire- -w a unci, 85~l. 5 n ±0. l~'v, 1 1{ •lW. '!8-TF893 

R.euistor, Nire-Wound, l:l54. 5 !J ±0. 1%, 1 l/4W 'i8-TF893 

Resistor, Wire- ·N ouncL 5-"<1 ."±O.l'k lW. 49-TF893 

. Resistor, Vv ire- V•.i' ound, 170 "±0. l%, IW . 50-TF893 

R.e:sistor, W ire-Wound, 196 II ±0. 1'},, 1W. 51-TF893 

B esistor, Wire- Wound, 87ll >. ±0. l•.K, lW. 52-TF893 

Resistor, Wire-Nound, 81.70±0.1'/c 1W. 53 -TF893 

Sheet 3 of :5 sheets. 



sos 
Item 
No. 

2'i 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

Cir-
cuit 
Ref. 

R34 

R35 

Ft36 

F37 

Dcf;cription 

B.c s istor, Vlirc-Wound, 7120 !'l ±0. 1% lW 

P..e s ist or, V~ ir~- \V ound, 3290 ;, ±0. I?C, 1 N. 

Resistor, V/ ire- Vi ound, 6200 rao. l'i:, lW. 

Resistor, Carbon, *Vv~ value to suit meter 
sunsitivity; shown connected between meter 
terminals 1 and 2 but may be connect<'d 
between 2 and 3. 

SOS/893 
2 - 3/S7 

Works 
Ref. 

5"<-TF893 

55 -TF893 

56-TF893 

Cl Capacitor, nominally 0. 001 "F, 200 V d. c; 
actual value determined during calibration. 

Sl 

32 

S3 

Transformer, Impedance Matching, includes TM4218 
Resistors R I to R.G. 

Met<.er Assembly, comprises 0 to 50 t•A meter, TM3970/23 
brid5e rectifier, and temrerature-
conlp8nsating resistors. 

Switch, Rotary. 8 position. 2 pole, 2 wafer. TC4428/3!0 

Switch, Rctary, 6 position, 2 pole, I \vaf~ r. TC4428/311 

Switch, Rotary, 6 position, 2 pole, I wafer. TC4428/312 

MECHANICAL COMPONENTS 

Knob, for Item 29. TB17848/2 

K.nob, for Item 3 0. 

Knob, for Item 31. 30-TF893 

M. I. Ltd. Sheet ~1 of 5 sheets. 
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SOS Cir-
Item 
No. 

3S 

36 

37 

38 

39 

40 

41 

'±2 

43 

44 

4:J 

46 

47 

49 

cuit 
Ref. 

M, I. Ltd. 

Description 

MECHANICAL CO!/lPONENTS (Cont'd) 

Terminal, for INPUT and CT connections. 

Terminal, forE connection. 

Case front section; includes Item 38. 

Anodiz~cl edging strip, three section; 
includ0d in Item 3 7. 

Chromed handle-s0curing plate, right-hand. 

Chrom"d handle-s.,curing plate, ldt-hand. 

Chromc;d base-securing plate. 

Case f<Od, set of two, for Item 37. 

Case rt:ar ::H.:-ction. 

Case ket, ~ct of four, for Item <x3. 

Transforn1er ~.1upport ass0mbly, secured 
to Item •B. 

Anodized carrying handle 

Pivot boltD, L0t of two, for securing 
It<:m ·16 to Itc:ms 39 and -,0, 

S:;;:t of two hcxJgonal wrcncheo, for socket 
set-.scr0w·s sizl!fJ 2.- and ~-BA; comph::te 
in linen bar;. 

Operating and Maint~._;nance Handbook. 

SOS/893 
2 - 3/ ':) 7 

Works 
Rd. 

28-TF893 

29-TF893 

TE19724/l 

TC18240 

TA18738 

TA18738/l 

TA18738/2 

TA22919 

TE1972't/2 

TA22'!19 

TE19728/7 
TE19728/8 

TB18736 

TB18737/l 

57-TF893 

EB893 
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EB G-SUPP DB 

2 - I /55 

DECIBEL CONVERSION TABLE 

Ratio Down Ratio Up 

VOLTAGE POWER DECIBELS VOLTAGE POWER 

1-0 1·0 0 1·0 1·0 
-9886 -9772 ·I 1·012 1·023 
-9772 -9550 ·2 1·023 1·047 
-9661 ·9333 ·3 1·035 1·072 
-9550 ·9120 ·4 1·047 1·096 
-9441 -8913 ·5 1·059 1·122 

·9333 ·8710 ·6 1-072 1·148 
·9226 ·8511 ·1 1·084 1-175 
-9120 ·8318 ·8 1·096 1-202 
·9016 ·8128 ·9 1·109 1·230 
·8913 ·7943 1·0 1-122 1-259 

-8710 ·7586 1·2 1·148 1·318 
·8511 -7244 1-4 1-175 1·380 
-8318 ·6918 1·6 1·202 1·445 
·8128 ·6607 1·8 1·230 1·514 
·7943 ·6310 2·0 1·259 1·585 

·7762 -6026 2·2 1·288 1·660 
-7586 ·57 54 2·4 1-318 1·738 
·7413 ·5495 2·6 1·349 1-820 
-7244 -5248 2·8 1·380 1-905 
·7079 ·5012 3·0 1·413 1-995 

·6683 ·4467 3·5 1·496 2-239 
·6310 -3981 4·0 1·585 2·512 
-5957 -3548 4·5 1·679 2-818 
·5623 -3162 5·0 1·778 3·162 
·5309 ·2818 5·5 1·884 3·548 

·5012 ·2512 6 1·995 3·981 
·4467 ·1995 7 2·239 5-012 
·3981 ·1585 8 2·512 6·310 
·3548 ·1259 9 2-818 7-943 
·3162 -1000 10 3·162 10-000 

·2818 ·07943 II 3·548 12·59 
·2512 ·06310 12 3-981 15·85 
·2239 -05012 13 4·467 19·95 
·1995 ·03981 14 5·012 25·12 
·1778 ·03162 15 5·623 31·62 -

M.l. Ltd. Sheet I of 2 Sheets 



EB G-SUPP DB 

2 - 1/55 

DECIBEL CONVERSION TABLE 

Ratio Down Ratio Up 

VOLTAGE POWER DECIBELS VOLTAGE POWER 

·1585 ·02512 16 6·310 39·81 
·1413 ·01995 17 7·079 50·12 
·1259 ·01585 18 7·943 63·10 
·1122 ·01259 19 8·913 79·43 
·1000 ·01000 20 1 0·000 100·00 

·07943 ·006310 22 12·59 158·5 
·06310 ·003981 24 15·85 251·2 
·05012 ·002512 26 19·95 398·1 
·03981 ·001585 28 25·12 631·0 
·03162 ·001000 30 31·62 1,000 

·02512 ·0006310 32 39·81 1,585 
·01995 ·0003981 34 50·12 2,512 
·01585 ·0002512 36 63·10 3,981 
·01259 ·0001585 38 79·43 6,310 
·01000 ·0001000 40 100·00 10,000 

·007943 ·00006310 42 125·9 15,850 
·006310 ·00003981 44 158·5 25,120 
·005012 ·00002512 46 199·5 39,810 
·003981 ·00001585 48 251·2 63,100 
·003162 ·00001000 50 316·2 100,000 

·002512 6·320 >; 10 6 52 398·1 158,500 
·001995 3·981 >; 10 6 54 501·2 251,200 
·001585 2·512 X 10 6 56 631·0 398,100 
·001259 1·585 X 10 6 58 794·3 631,000 
·001000 10 6 60 1,000 106 

·0005623 3·162 X 10 7 65 1,778 3·162 X 106 

·0003162 10 7 70 3,162 107 

·0001778 3·162 X 10 8 75 5,623 3·162 X 107 

·0001000 10• 80 10,000 10' 
·00005623 3·162 X 10 9 85 17,780 3·162 X 108 

·00003162 10' 90 31,620 10' 
·00001000 10 10 100 100,000 1010 

3·162 X 10 6 10 II 110 316,200 10" 
10-6 10 12 120 1 0' 10" 

3·162 X 10 7 10 13 130 3·162 X 10' 10" 
10 7 10 14 140 107 10" -

M.l. Ltd. Sheet 2 of 2 Sheets 


