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INTRODUCTTON

The METRLZ Model 477 Multimeter ie a rugged, accurate instrunent designed
Tor laboretory @nd other exacting applications. 1ts meter and other
componants ame protected from current and voltage cverlosds hy a trip-frea
overload protection system. Ita 49 rangzes of : resistance and capacity,
end AU and DU voltage and current give it 2 versatility not usually found
in suech a compact inst-ument.
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FEATURES
Large, easily readable, unclatiered dial.

Frecision 4'arsonval movensnt has spring-
becked jewel bearings and flexing end stops for

extra ruggedness.
Fivots are rustproof mmd non-megnetic,

ohielded magnetic circuit iz insensltlve to stray
fields.

Hirror scale and lmife edge pointer eliminate
parsllasy srIor.

Easily acceseible seperate batfery compartment
prevents damage to internal componsnts from lesking
batteries.

Hinged carrying handle can be locked to support the
47T in an inclined position,

Solid construction and quality components— for examplz,
military spproved potentiometer and swvitches - assure
long, troible-free service,

Overload reley is trip-free, i.s. even if the reset
button is held down, the relay will not reset until
tha fault condition hea been rexoved,



TECHNICAL SPECIFICATTCONS

DC VOLTAGE
Ranges @ 0=0,5 = 1.6 =5 = 16 = 50 = 160 = 500 =
1600 volts -~ (0.3 volt range for use with
eilemal shunl.
Sengitivity 20,000 ohms par volt.
hocuracy i 1.5 %
AC VOLTAGE
Ranges 3 Omieb = 5 = 16 = 50 = 160 = 500 = 1600 volts
Sensitivity i S000 ohos per volt oz 1.6. volt range
TO0D ohma per wolt on 5 volt range
6330 ohms per volt on higher ranges
Acocuracy 2,5 %
dbm
Renges 1 =4 to +6 dim dlrect reading, with 5 addi-
tionel rarges to 456 dhm.
Zero level : 1 mw or 0,775 volt across 600 ohms
DC _CURRENT
Ranges @ 0-50 = ‘60 = 500 p=a
Ot = 5 = 16 = B0 = 160 - 500 ma
0=1.5 = 5 amp
Voltage drop @ from 210 mv on 160 pa range to 480 mv on
5 anp range. 500 mv on 50 pa range,
AC CURRENT,
Renges = 0=160 = 500 s
0=t = 5 = 16 = 50 = 160 = 500 ma
O=1,6 = 5 amp
Voltage drop @ from 600 mv on 160 pa range to 1.5 v on
5 amp range
Aecuracy 2,5 %
RECTSTANCE.
Ranges @ Nnx {-1chm to 5 kilohms

Aax 100 = 100 ohma 4o 500 kilohms
nx 10 n - 10 kilohma to 50 negohme



QAP ACLT ANCE

Ranges U x 1 - 1 pf to 100 nf

FRVGUENCT BERROR, 20-20,000 cps

up te 50 volt renge, 5 % mex,
160 and 500 volt ranges, 10 % max.

NEL_ WEIGHT

5 lba. B oz.
DIMENSICHS

9 3/8" x 6 9/16" x 4" ircluding handle

ACCESS0RIES AVAILARLE
DESCRIPTION PARET MIBIR

Resistance box, 5000 ¥V AC and IC LA 4689
HHegh-voltaze probe, 16 EV DO HA 455
High=voltege probe, 16 KU AC HA 454
idlgh=-voltage probe, 30 BV DO HA 453
Clip-cn transformer, 1000/1 ratin 15
Shunt, 15 amp HA 478
Shunt, 30 aup HL 479
Shunt, 75 amp Hi 420
Shunt, 150 =ap Hi 416

Leather carvying case AR 36



WOREING IRSTHRUZTIONS

mmnal, TOTES,

Berore making any aeasurements, set the pointer to zero with the serc—adjust
screw of the meter,

Take the following precautions whenever measuring high voltagea : Disconnect
or ewitck off the voltage scurce, comnect the 477 to the circuit under test,
then reccomect the nource., Do not touch the 477 while the voltsge is applied.
After teking the reading, disconnect the source and make sure the meter resda
gero befcre diacomnecting the 477. This procedure ia also recoumended when
peagsuring lower voltages if the operator is standing on meoint zround or if he
iz likely to come in contact with grounded metallic cbjects,

For grectest moourscy, select the range immedistely sbove the value to be
messured, If the spproximate value iz unknown, begin with the highest range
and awlitch to a lower range if neceassary.

While the 477 can be used in any position, the most sccurats readings are
obtained when the neter face is in a horizontal. plane,

If the neter reads dowmacale on DC nessursments, reverse ths test leads,

In case cf an overleoad, the protection systen will discomnect the meter fronm
the circuit under test,

In nost cases, the overload relay will triv, Correct the trouble and press
the red reset button.

On sone ranges, such as 500 ma, 160 ma, 30 na, ané n x 1, the fuse may blow,
Renove thke screw holding the bettery conparinment cover., Slip the burned out
fuse fro- under the spring clips and replace Ll with a spars. Spare 1.0 amp.
fuses (Bussmann Guia 1% or ecuivalent) will be found in the battery compsrtuent.

I the fuse blows, it Ly reuain slighlly cemduclbive and sioce Lhe instrunent
iz very sensitive, an indicaticn pay be given when resding a voltage, Thie
indicaticn will be unstable and greatly in error,

A voltage sowewhat grester than full scale applied when on the 160, 500, ard
1600 volt 4C or DC ranges will not trip the relay, tut the meter will not.be

ﬂ-ﬂf-lﬂgﬂll

Do not exceed 1000 volts between the "+" and "=CON," jacks, or 3000 volis at
the 1600 voll AC and DO jacks.

de careful never to connect the teat leads acrosa a voltage source when the
runge gwitch i1s wet te a current range, Uhile the fuse wlll protect most ol
the rangea, the 1.6 and 5 anp ranges are not protected and the instrunent nay
be seriously damsged.



The overluad preotection systen dees net protect the following rangza @
2.3 volt DC, 1.€ amp AC and IC, emd 5 anp AC and DC.

DC VOLTAGE, 0.5 V RANGE,

Thia range is intended for uss with axtemmsl 30 ov ahunta to extend tha DO
currens range of the 477. (see paragraph "DJ Current up to 150 amp") HNaturally,
this range can be used without a shunt to Deasure voltage directly.

et the AC - DC switch to "DC",
Set ths range awiteh to any positien in the voltege seector.

Fluz the black teat lead inte the "-CCM." jack, and the red teat lsad inze
the ® 0,3 V IC ™ jack.

To read directly in millivolta, read the black soale (—160 =nd oultiply by 2.

DC VOLTAGE UP TC 500 V.

Set the A = DC switeh to " DOV,
oet the range awitch to the desired range in the voltagze asctor,

Plug the black test lezd into the "=CCH," jack, and the red test lsad into
the " + " jack,

Read the black secalss 0=50 =nd 0=160.

RANGE SCAIE MULTIPLY READING EY
0.5 volta 0~ 5C 1/ 100
1.6 volts 0 — 160 1/100 -
5 volts 0 - 50 1/0

16 volts 0 - 1€0 1/10

50  wolte 0 -~ 50 1

160 volts 0 - 160 1

500 volts 0-5C 10

HNOTE : In case the DC voltage to be reasured has an AC component of greater
snplitude saperimposed upon it, the reading indicated will not be the
truc value., The ovorload cireuitry includee o diode connected asoross
the peter, This diode will therefore rectify part of the AC wvoltage
and the meter will read slightly less., In these rare cases, the AC
conponernt nay hove te be ouppresoed in ordeor so obtain em accurate
reading,



DC_VOLTAGE, 1500 V RANGE,

Set the AC-DC switeh to "L,
wat the range switch tc "500 VOLIS."

Plug the black test leal into ths "-CON," jack, and the red test lead into the
"4+ 1600 ¥ DC . jack.

Fead the black seale 0-160 end mmltiply by 1C.
VOLTAG R000 GE} a

in external resistance box (HA 4!55‘} im avallsble which permiis neasuring voltage
up to 5000 volts.

get the AC=DC swltch tc "DCO".
Set the range switch tc %500 VOLTS,."

Qormect the upper jack of the reaistance box 4o the " + 1600 V DC" jack of
the 477,

Flug th= bleck test leed into the "-COH." jack of the 477, and the red test
lead into the " 500 V IC " jack of the resistance box.

Fesd ths black scele O=H0 and multiply by 10C.
Tha additional error introduced bty the resistence box does not exceed 3 ﬁ.

IC VOLTAGE UP TO 30,000 V,

Two highwvaltage prohes are available which percit nessuring DC voltage up
to 16 KV (34 455) and 20 XV (HA 453), tut only fron low-power sources.

Mwaya ngke sure the proba ia olean, as dust mey impair the insulating
properties of the surfece.

Check the contimidty bebwsen the guard ring and the hlack bhsnsna plugs by
reans of the resistance range of the 477, Hemistance should not be higher
than 10 ohns,

Work in a dry place and on an insulating nat.

fvoid gl11 bodily contact with eny metallic objects whish ney be grounded.

Faturally, the other precautions observed when working with high voltages
epply here slso.



Set the AC = DC switch to " DC M,
Set the range switch to " 500 VOLTS."

Insert the metal plug at the end of the cosxial cable into the "+ 160 VIDC "
Jjaeck and the bansna plug of the short black lsad inte the " —COE," jacik.

Connzct the other black banama plug to the negative (cold, side of the source
by msans of an =lligator olip,

Switch on the source amd touch the poirt umder tzst with the tip of ths probe.
To resd directly in kKilovelts, read the black sczle 0=160 as follows §

16 KV probe - divide by 10
30 KV probe - divide by 10 and multiply by 2

The additional orror introduced by the probesc does not exceed 5 %,
AC VOLTAGE UF TO 500 V.,

—_—

Szt the AC = IC switch te "MACH,

Sot the ronge awltch to the dempired renge in the voltsge oector,
Plug the test leczds into the "=COM." ard " 4+ " jacks,

Read the red sesles 0 = 50 amd 0 = 160,

RANGE, SCALE MIUTIFLY READING BY
146 volte 0 = 160 1/100
5 wvolts 0~ 50 1/10
16 volts 0 - 160 1/10
50  wolte 0~ B0 1
160 volte 0 - 160 1
500 volte 0- 50 10

HOTE : The pointer will always move in the correst direction whichever way the
teat leads are connzcted; however, for voltage messurements at frequencies
above 60 cps, it is recommended that the "-CDM," lead be comnected te the
grounded (eold) sids of the circuit under test, In this wayy stray capscity
metween the instrumant case and pround will e minimized. This is parti-
cularly iopertant at the higher frequencisa,



Jet the AC-DC ewiich to ™AC",

Set the range swiich to "500 VOLTS".

Flug the teat leads intc the "-COM."™ and "160C V AC" jacks,
Read the red scale 0-160 and mltiply by 10.

AC VCLTAGE, 5000 ¥ RANGE.

4n external resistance box (HA 469) is evallsble which permits meesuring
voltage up to 5000 volts,

Set the AC-DC switch to "ACY,
det the range swisch Hto "5H00 VOLIG",

Connect the upper jeck of the resistance box to the "1600 T ACY jack of
the 477.

Plug the test lesds intc the "-COM." jmck of the 477, and the "5000 ¥ AC"
Juck of the reslisience tox.

Resd the red scale 0=50 and rultiply by 100,

The edditional error introducel by the resistance box does not ezceed 3 %
at 60 cps.

AC VOLTAGE, 16,000 V RANGE.,

A high = voltage probe is avallable which permits messuring AC voltage up
te 16 XV (HA 454) but orly fron low=-nower sourcesd.

For precautions concerndng the uss of high=voltage probes, see paragraph "DC
Veltage up to 30,000 V.

Set the AC - DC avltch to ™act,
Jet the range swiich to "500 VOLISM,

Insert the aetsl plug at the end of the cosxisl cable into the "1600 ¥ ACY
jack and ths banana plug of the short black lead intc the "-COM.T jack,

Connect the other black banana pluz to the grounded (ecold) side of the
source by means of an alligator clip.
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Switeh on the aource end touch the peint under test with the tip of tho probe.
To resd directly in kKilovolts, read the red scsle 0-160 and divide by 10.
Ths addizional zrror introduced by the probe does nos exceed 5 % at 50. ops.

AE TTMAGE TIR MO 500 7,

this Jacility is used whenever it is desired to messure sn AC Voltage which
is superinposed oo a DO voliage such as the signal appearing ot the plete of
en AF smplifier,

To measure such = voltage, connect a low leskage sype (500-1500 V) capacitor
in series with the test leads to tlock the DO conponent. M though the internal
impedance of the 477 is high, an error is introduced by the use of this series
eanaeitor, ueinly on the 1.6. and 5 volt ranges, md at low frequsncies,

1t a 1.0 ptf’ capacitor is used, its reactonce will be @

E
X = 1 = 1 = 1’-59 x 107

o 6. 2610708 £

where f = frecuercy in cps
The resistance of the instrumert dis :

9000 ohms par volt on the 1.6 volt range or,
9000 x 1.6 = 14,400 olms

7000 ohms per vols cn the 5 volt range or,
7000 x 5 = 35,000 choo, otcy e

The total irpedsnce of the circuit is given by

"rrﬁ +J§:2

The trus veltags will then be given by applying the correction fastor

Example ¢ £ = 60 cpey R = 14,400 ohns {1,(3 volt 1‘:91115-"6)
; VGt x 1097 4 (2,66 % 10)°

1,44 x 10%

= 1‘1@2

The rcading ohould then be rultdiplied by 1.02
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deb the AC - DC switch Lo “ACY,

Set the range ewitch to the desired range in the voltage sectoar,

Plug the black test lzad inito the "-(0l." jack, one lead of the capeeitor
into the " + " jack, and the other to the rad banana plug ty means of an
alligalor clip.

Comneet the blecl test lesd to the grounded (cold) side, and the red test
lead o the above-ground (lwi) side,

Read the red scales 0-50 end 0~160,. (See paregraph "AC Voltage up to 500 ™
for seale multiplying factors,)

d.h'l:l..

The dum renges can be used to neasure absolute voltagze levels directly in

dbay or by taking the difference in readings between input and output terminals
of amplifiers, filters, attenuators, etc., the gain or attemuation in db can
be obtained.

Tha zero reference level 1s 1 milliwett or 0,775 volt ecross 600 vhms,

For measurements ueing a reference of & milliwatts seross 00 ohms, subtract
T db fron esch reaiihg,

Usz the same precedure a3 for AC voltege. If necessary, add & series capacitor
as described ir the precsding paragraph.

To neasure dbm, read the black "din" scdle as follows 3

On the 1.6 valt reange tha readings sre direct.

Renge fdd to Reading
5 volts 10 db

16 volts 20 dv

50 valta 20 dAh

160 voltas 40 dab

500 volts 50 ab

DC CURRERT UP 70 500 ma,

Set tha =N switoh ta TDCH,

Set tne range switch to the desired range in the current sectcr, (the 50 pa DC
pogition baing the ame as Por 0.5 wvelt T]ll',‘:!.
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Flug the black test lead Into the "=COM," Jaeclt, and the red test lesd into

the " 4+ ¥ jack.

Aead the Tlack scsles 0=50 snd (=160,

MULTIPLY HEADING BY

RANGE SO ALE
) & 0~ 50
160 a 0 - 160
200 a 0= 50
1.6 n=s fi = 160
5 ma 0~ 50
16 ma 0 = 160
G0 ma N — 50
160 ma 0 - 160
500 na 0— 50

DC CURRENT UF TO 5 AMP

Set the AC-DC switoh o UTIOM,

1
1

111:;Fr
1/100
1/10
1/10

1a

Set the range switch to any position in the current sector,

Plus the black test lead into the "—COM," jack, ené the red test lead into
either the ™ 4+ 1,6 A LU "™ or ™ 4 5 L DU " jacks, deperding on the range desired.

Read the black scalss (=50 and C-160.

DIVIDE RE/DING BY

BANGE SCALE
1e0 amp 0 - 160
B amp 0~ B0

2C CURRENT UF TO 150 AP

100
10

Externsl shuntas are available which peruit measuring IC current up to 15 amp
(H& 478), 30 amp (HA 479), 75 emp (HA 480), and 150 amp (HA 416).

As shese shunts have a voltage drop of 300 millivolts, the 0,3 wolt DC range

of the 477 is used.
ovarload .

det the AG=DC switch to "DC".

Bear in mird that this range is not protected against

Set the range switch to any position in the voltage sector,

Comneot the desired shunt in serles with the oirouit under test by means of

the large current temminals.



Uging the specisl tesi leads supplied with the slunt, conneet the spall potenti=l
teminals of the shunt to ths "-COM." and " + " jecks of the 477, respecting the
polarity.

Read the @lsel scale 0 = 160 as follows ¢

15 =np shunt - divide by 0.

30 anp shunt -~ divide by 10 amd multiply by 2.
75 anp shunt - divide by 2.

150 anp skant - raad dirently.

The ampere ratings of the slunts are nominal. Actual fullscsle reading are 16,
32, 80, and 160 amp reapentively.

A0 CURRENT UF TO 500 KA

Jet the AC=DC awitch to “ACM,
Set the renpge awitoh to the desired range in the eurrent pector.
Flug the test leads into the "=UCM," and " + " jacta,

Real the red scales O=50 and O=160.

RANGE S ATE ILITRPLY AE AT HY
160 pa 0~ 160 1
500 e 0- 50 10
1.6 ne 0 - 160 1/100
5 me 0~ 50 1/10
16 ma 0 - 160 1/10
50 mn 0~ 50 1
160 ma 0 - 160 1
00 ma 0 - RO 10

AU CURAKNT UP TQ 5 AME,

fet the AC = DC switeh to ™alv,
Set the range awitoh o any pogition in the current seoter,

Flug the %test leads into the "-COM." jack, md either the "1.6 4 [0 ar
"5 A A jacks, depending on tlhw range dezired.

Read %he zed secales 0=50 and 0=180,

RANGE SCALE TIVIDE READING BY
1.6 amp 0 — 160 100
5 amp 0= 50 10

HOTE @ Do not use the 5 anp AC rongs for nore than 5 nimmtes contimucusaly.
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AC CUREENT UFP TO 1000 anmp

4 clip-an trensformer (Al 15) with a ratio of 1000/1 is available which parmits
measuring AC current up to 10CC amp.

et the AC - D2 awilch fo “ACY,
Set the rense awiich to the 50 ma, 100 ma, or 50C ma range as required.

Using the speciel test leads supplied with the tranaformer, connect the jacks
of the tranzformer to the "-COML"™ and " + " jeckas of thz 477.

Te read dirsetly in amperes, read the red sosles (=60 and O=160,

For the 1000 amp range, set the range svitch to any position in the current
sector and connect the transfomer fo the "=00M," and ®1.6 4 AC " §eoks.

Read the red scale 0-16C and maltiply by 10,

NCTE : Although the full-scele recding on the highest range is 1600 anp,
the transformer should not be zpplied to circuits carrying over 1000 amp,
Do not use the transformer for ranges lower then 50 a;p,

RFESTSTANCE.

Before making a messurenent, bz surs that the resistance is not commected

to & source of voltage, otherwise the reading will bs incorrect, ond if the

voltaze is sufficiently high, the overlosd relay will trip.

Set the AC - D0 gwitch to "n ',

St the range switch to the desired range in the resistonee-capacitmee seaxtor.

Flug the test laais dinto the "-0OH." cnd W 4+ " jacles,

Short circuit the test prods, ond set the rointer to the zero of the green
"OHHI' semle by means of the zero-set potentiomstsr marked " o pat,

oseparate the test prods ond connect them to the resistance to be meesursd.

If poasibley select a range which gives a reading in the center portion of
the acele,

The zero =djustmert should be checlsed eech time the renge is changed.,

Rand tha gresm "OERS" ecele and multiply by the footor of the scleeteod remgc.
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HOTE ¢ Do not leave the rogs switch on a rezistence renge when ths 477 is not
’ in uesey, eo the toot prodo mey bouch oecidentelly end be loft in ocontaot,
therehy exhmsting the bagtterises,
Hhen the resistonce ronges can no longer be sorocd, the batterics
gshould be replaped. The 1.5 volt battery is used for thenw 1, and
nx 100 ronges, while the 15 volt battery is used for the n x 10 k range.

To replece ths betteries, remove the serew holding the bettory compartment
covel's

Observe the polerity narked on the inside of the gaso.

1.5 volt battory
15 wvolt battery

CAPACITANCE,

Before naking a measaremcns, be sure that the eupacitence is not connected

to o source of volisge, otherwise tho reading will be inccrrect, and if the
voltege ia sufficiently high, the overload relay will trip.

Set the AC — IC switeh to ® pf ",

Set the rerge sditch to the desired renge in the reesistance-capeci tanes sector,

T'lug the tost loads ints the "-00M." cod " + " jocoks,

Flug the power cord into the " 127 V AC ™, or " 220 V AC " receptacle of The 4T,
depending on ths approximats voltage ot the avedilabls 60 cps power.

Short-circuit the test prode, and set the pointer to the infinity mark (4) of
the blue "pf" scdle by zeens of the sero-set potentiometer merked " o uf."

Soparate the toat prods snd connect then to the capacitance to be meessured.

If possible, select & renge which gives a reading in the center portion of
the secele,

Taz infinity sdjustment should be cliccked cach time tho ronge ia changsd.
Fepd the Llue "pf™ scels ond ouliiply by the Feetor of the selocled riggs,
HOTE : The open—circuit woltage eprearing at the teat prods of the 477 ia

isolated frou the power line, end does mot cxcecd 40 volls, Therslore,
there is no shoolt hagerd to ths operator.



PARTS LIST

SYMOOL Ko DESCRTETICH PART RUMEER
AFAT STORS

R1 0.0948 oham = % LE 103

R2 2.205 ol 1 % 1E 153

R3 2,648 ohm = % LE ‘05

B4 2.05 ohms + & 1IE 106

R5 5048 oluws & 7 ID i73

A6 20,5 oms = % 1D ‘74

Rj 54,8 ohms % 1D ‘75 L

R8 205 vhus + % LD 176

RY 648 olms * % 1D 1

R0 2050 ohms = % 1D 178 ;‘

R 1 5480 oms & /4 W ATT /R :

Ri2 approx, 3200 chms 1% % W. 50 pa adj. £77/R12 ;

R13 1470 olms DC ma sdj. LTT/R13 i

14 approx,. 300 ¢hms AC ma adj. 1D 181 :

Ri5 1500 ohms 2 % tam A cmp. ID 180

R16 8560 ohms + % £77/R16

RIT 216 K % % 1;‘4 w. ZT7/R17

R18 68.4 K 5% 1/4 W LTT/RIE

R1G 216K+ % LW, LT7/R1G

R20 84 K T % + . LTT/R2C

R21 2.16 meg 3 % % . £77/R21

R22 5.84 meg * % 1. LTT/R2Z

R23 fomeg 1% 1N CYT /2

R24 1.6 meg ' % 14 LTT/R24

R25 26K 7% W L77/R25

R26 20K | % W, £ /326

RET 3.06 meg % 1 W. LT/ R2T

R2B 9.9 meg 1% 2 W. L77/R2E

R29 spprox, 10,3 K 1% + W, 1.6 V. 8C odj. G H2Y

R30 3100 ohms 1 & Af W. LT7/H30 ;

R31 spprox, 50.6 X 1% 1/4 ¥ 5 Cu &C adj. ATT/R31 i

R7z 3K 1% % W LT1/H52

R3 1530 ohms 1 % 1/4 W. 477732

RZ4 13.3 ohme 2 % 1D 182

B35 1500 ohms 5 % % W. 477/R35

R 5130 ohme 1 % 1/4 4. 477 /R36

R2T 192K 1% 12, 477,837

R3S B, K 1% /4 W AT77/H38

R20 100 ohms % % LD 184

R40 1,88 K 1/2 9% 1/4 4, 477/R4C

41 5K ¥ % 1/4 477/R41

R42 3L =% 1/4 W ATT/ B2

RA3 approx, 96 K 1% 1/4 W V &C adj, 4T7/R43

H44 approx, 100 chma meter res. adj. 1D 215

R4h approx. 100 ohms meter res. adj, b 218

R46 varigtor 477/R46




c1
c2
C3

c5
C6

D1
b2
bz

M

1
V1
191
51

[t

e

1
Bz

e i
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DESCRIPTION PART HUMEHR
........................... E
CAPACTTORS i
! r
100 pf ceramic 500 V 10 5 £77/C1
100 pf ceramic 500V 10 % ! iT7/c2
22 pf coramic 500 V10 % 477/03
22 pf ceramic 500 V 10 3 E ATT/C4
447 pf ceramic 00V 10 % 477/05
twicted solid wire i
POTENTIOMETER
50K 20% T4 232 |
i
PRCTLFLERS
zermaniun dicde 477/D1
germanium dicde fl"r'"r'f;lz
selenium diode 477/D3
FISCHLLANEQUS
1.5 amp fuse, bussmann GMA 1 % or equiv. AL 44
overload relsy Ga 46
zower trarsformer LA 162
neon lamp 477,/71
duc’=cotl micrvamueler 45 pz, 90 pa HA 746
=noe switeh E 3518 .
A0 = DC switeh EE 284 1
1.5 ¥y, Bvervaly 950 or egulv, PP B i
15 V, Eveready 411 or equiv. 10 .
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