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A2A/AR-1C'

| SERVICE NOTE.
( } SUPERSEDES
' 412A/AR-1B

' . ‘ b ) .
~=hp= Matlel 112A/AR DC Yacuum Tube Yoltmeter
. b , {Serial Number $24-13482 gnd below) J
i !ll:Ct)MMBNDED REPLACENMENT FOR INPUT GRCUIT ASSEMBLY
) ©{=hp- Part No. S12A-0BA)

]

Copacliops CI03, €102 nnd C103 {=hp= It No, 0)156- NOTE

0030} in the Dewlett=IRwkned Moto] $12AZAR DC

Vacuum Tube Voltmeter have hoen developing rucin The 2ere offsel cuused by the fanlty enpa-
eracks (see Figure'1) which eouse n zero nffsct il cilors decrenses ts the voltage range s
cation on the meter with the Instrument. on the volt- Incrensed. 'If your instrument has n con-
mcter Dunction. stanl zero offset, independent of range
gelting, see Service Note 412A-11A or

ESS'&% i 412!1}.!-3.

; A change of these eapaeitors to <hp- Part No. 0160~
"o 2028 necessitaled » redesipn of the Enput clreuit bonrd,
i . The pew input chreult board (=hp~ Part No, 412A-58C)
b is n rocommended replucement enly §f the copacitors

are faulty. Hewlett-Packnrd Model 3124,/ M's with
: : . serin) number 424-14383 and above have e new in-
‘ ‘ ' put chrenit board Instatled during mavuiacture,

Capueltors €101, C102 it C103 wore chamted apidn

to -hp- Prrl Na. 0160- 2641 on -hp- Mode} J12A/A1"s
! with serial number 424-14863 nne nbhove, On =hp= .

' ; Mo-del 412A/A1Us with serial numbers from 424- 14463

‘ &1 ‘ ' to aR1-1C02 eapncitor ~hp- Dart No. GICC.DUSL b5 the

recomiendet! replitcement part and ghoulit be insta)led

anly if iy vi the eapiaenors CEDY, CoB% ur CIUS intl

|f.-*l;.{ - . B S
i The radial crpcks may be so small they cun only be
seen With b maghilying plass,

4 -

! .
K . : ' Replucement borrd (41 2A-68C) s eapueitor (-hp-
, v, Flgarel ' Part-No, DI160-2641} installed,

LAk

' !
Table 1, Tnput Chreuit Asse mlies
1 compLETE INVUT

lNS’I‘lthBN’I‘ " CIRCUIT ASSEMBLY CHOPPER ASSEMDLY INPUT CIRCUIT BOAIRD
SERIAL NO. {-hp- Pari No.) {~hp= Pur No, ) . {~hpr- Part No,}
424-14452 H12A-50A 112A-00A Not separately replacenble.
nnd below {Consists of $12A-D5A '
C phlus fnput cirenit boted) ‘
12-!-1-!483 N J12A-30A 0041 2-60502 . ALTABBC
lo {Consists ol 412A-58C. : : ‘ Capaeitny U160-2028 way in-

424- 14402 plus 00412-60502) stalleat o JL2A-05C;
. . SORGO-2648 o i recommended
) | o ) DrepicL el poit ing 0180
‘ B ' 20y,

424- 14803 A12A-10A : 0041260002 ' JRA-DBC
.l phoye CACouREss of AIPABRC ' : Copacitor 0J60-2611 insta b,
- phis 0052 65 TR2) _

L . ; ,
Rute: Complote nsneamtdy $124-00A can be vaed fo ol Jostpaments, '

1

; . y=

imesinusa, - HEWLETT’@* PAGKARD

. i Il ! 1
‘ ) ) i, : ' !
For more information, call your local HP Sales Office or Ewst {201) 265-6000 ¢ Midwest (312) 677-0400 » South 1404) 4366188
West (213) B77-1282. Or, write: Hewlett-Packard, 1601 Page Milt Road, Palo’ Alto, Californis 94304, In Europe, 1217 Meyrin-Ganeva
. . ' ' :
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Wiyge 2

When'tnstolling ~hp- Part No. 4120 L0C 1n the =h)=
Madel 4124, the moduliator sblebs (~bp- et No,
A12ACGY) can be tiserrded, The Jovatlanof the Galp
Cal yoriable reststor (51135} was phs elmpod whieh
will neeessitate dellling n hole 1n the fnput cirenit
shielil to mnke the Gatn Cal adjustiment accessible.
See Figure 2.

When Instadling the «hp- Part Bo. 412A-GC in the

412A AR IC
l

” o o
...F*".
[ !
;E!) T
»%nmn nore~t ,,:;j' '
| ©

=hp- haode) 4l.’iAH. replavethe malodntor shield (-hp-

Part No, 412A56C) with ~hpe Part No. 412A-6D,
The Input Clreuit Assembly (-hp- Vort No,
Inclwntes CHOY, Clop
VI0A/R,
placement input ejreuit hoard (-bp- Dart No, 4124 -
68C} &5 ~hp= Part Nu, #12A.30A,

}

- . Flaure 2

FI2ABBA)
v C1O3, RIOL, Je2u, RI03 nnd
The Input Cireult Ascembly with the ro-

Correet the Iteplnecable Payis 1
"rixd Service Monup) for the chan

instrument.
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. “f MODEL 4124 DC VACUUM TUBE VOLTMETER & J , N
| A c\
i \ .
\ 3 REPLACEMENT OF RANGE SWITCH ASSEMBLY K “V ¥ \
. STOCK NO. 412A-19A o) ,
0 | ’ \ 0‘ '\ [
— CAUTION b L LV \r\
KEEP SWITCH CLEAS, WEAR A PAIR OF RUBBER : 0 Wy o
GLOVES WHEN HANDLING SWITCH, MAKE SOLDER : y
. CONNECTIONS QUICKLY AND CLEANLY, R ) Q\ '
! ! : ik
i i i .l

The Range Switeh Assembly, % Stock No. 'II2A-10 A REP[ ACEMENT: PROCI:.DURB FOR CABINET MODEL
“I13 a pretested, diveet replhcement switeh for the AT R

cabinet monhted % Model 4124 DC Vacuum Tube Volt- 1) Diseonnect power, Remove lwo bv:ews nt rcnr
meter,  The pssembly 18 supplied with all switeh mul bllde eabinet o!t illbtllllllt‘llt. ‘ S
mounted comiponents  dnstalled,  Ineluded nre the o o v

RANGE, POLARITY, and FUNCTION bWitCllQb ng p.nt ?) l!efor to ﬂgurn 1. Remove input clrcult bhkeld !

of the prefabricited h.unea.s.
3) Disconnect supporl post) serew Irom | Fear of

e chns.'ais. L ‘ _ : o
Installation procedures for your eabinét mounted in- o ‘ '
© struments arve different'trom those requirved for your 4 l'nsolder hlue nnd browq Wires [from metér
N instraments desighed for vack mounting, * Repjace~ terminnls, o
ment procedures for rack mounted instruments are .
covered tn Service Notes 412AR- 18, The Ruge Switdh 6) Luoosen three bezel serews on.ong side, Remove :
: Assembly in Loth instruments, however, is identieal thrce bezel serews on other side, Slide off bezel, ' o
i except fop enbling and le.ul lenpths, . R
. o 3 "6) Detach power switeh from panel (0/16 in. open
: | ' g © end wreneh), Leave wiring intact, ,
, ", Replacement procedures require clibwnnectlmw‘]inpul’ 0
cuble leads, remeval of panel und old switches, and 7) Detach pilot light from panel (7/16 tn, qpen end .
installntion of ‘new assembly, 'The panel is roplnced wrcmh) Leave wiring Intact, 1
and nput leads recomnected,  Culibration completes N . Note | ) C ]
’ - L o oy

the procedure, : ‘
. ' . To nvold Jdamaging heat bl‘.‘llhi“\'(‘ te:minal !
poinla, and  remove range switech with a

.f' o
"minimum loss of cnnnccting wire length,:

COMI’ON ENTS IURMthD FOR RANGE leTCH the following' procetupe for disenmnecting
" REPLACEMERT : swires {other than input C'\bl(}b) is recom-
co ~ mended: e
Quatntity Deseription A Stock No, - ) I " l v
e Swektol Amcomine | AVAA W) Cut wires close ‘o termhnuu;, points, .
b Bange Switeh Assembly, ., . 412A-104 b} Remove refmaiming short erimped end .
1 But, L'2eh . o o0 ., 20600001 termindting point with o 46 to 60 watt
| Washer, Tht, Lock, 11716 meh  2190-0022 :alnl;lmnn., irnn with a clean, well tnned .
P Mo F i 2100- ; ih o
_f‘ ::‘ i::::: : ,’;l‘:‘"“_ti";‘k l'l)?v-r- P éégg_gg&g, e} Clean remaining solder from tor:ninntim, !
; : Yo Bk n Bt b el ORS00 point, ¢
L Mf' l"'\l""" N LS eh ! 05340 .UOIH : T} Stripoback insuintion on cut ol[ w;re
.t Serew, Bind, Hend 85, , .0, . 2890-0007 R 1/4 ineh, o ' Cor
i f o ) .
1 H
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CENTER
CONDUCTOR

‘ DETAIL OF | X

5 - CENTER
, CONDUCTOR

. TERMINAL POST # 3

CENTER @ : | -
CONDUCTOR

. : ,,(’/Tf'. | '\ o

 BLK-WH

T
6

o
. MAOHMS '
(3 CONDUCTOR)

b

Sy, com
- {2 CONDUCTOR)

Ty
! r

r

./ voLTS
(2 CONDUCTOR) |
) 4I2A-L‘lﬁ.

il !

1

. ) } , :
Flgure 2, Comnection Dingran for MA/OHMS,' COM, and VOLTS CABLES |

i !

8) Refter to Bgsve 2, Very earefllyunsolder YOIL,TS,
HIA/OHDIS, amk COM enbles at input terminals, Do
not shosten leads,  Note that OHMS leadis Hiree
eopductor eable, . A

9) Unsolder all wires from input terminals exvept

* black wire to terminat 3,

1 i 1 :
10)temove knub from RANGE switeh (48 Allen),
Lousen outside Allen set serews unly and remove
EUNCTION amd POLARITY switeh knobs.

00308.3

{Cabinet Mounted Instiument Only)’

]

‘with black wire,
. I

12) Detach FUNCTION switeh

11) Remove panel mounting serews {11/32 in. open
end wrench) and hardware tneludipge black insalators,
Note pusitioning of black nsulators between paneland
chassis,’ Remove papel and set aside, Detach input
terminal bracket from chassis, Hang bracket to side

11

t

f
from chassis (no wires
need be unsoldered yot), _ |




Fd7= MAY OC JUMPER WIRE'
QR RESISTOR

BLACK - ORANGE

TOMETEN CAL VIOLET
A

QRANGE
v Ul HARNESS)

YELLOW

To b
AMPLIF IER
ouUrPUT

rep YELLOW .
} tIN HARNESS)

. GREY, TRLTTLITY

Figure 3. Pola rity b;WHc]l Wiring
' N i

13) Detach POLA[t[T'\" switeh from ehassis (a'wires
need e unsoldered yel), -

L3} Refer to !ip,ure'a. Unsolder yellow wire. (to DC
AMP terminals nt rear) and blnck-orange’ wire (to
R40,METER CAL vontrol) from POLARITY 'switeh.

' o

1
)
r

. ‘ i .
15) Unlace black, black-white, and hrown wites cop-
pecting RANGE switch to tnput tor:t;ita:t[st’

16} Refer to figure 4-10 in Opernting and Serviee

Momual,  Remove black wire fromy R16 (180 ohms)
mounted on RANGE switeh and lending to HB" mput
of modulntor, .
. !
17) Refer t;) flgure 4. Unsolder yellow-white wire
from R28 (100 megohms). located near R11G, BIAS
ADJ control, Unsolder violet-white wires to RANGE
switch from othier end of R28, o
, ;
18} Unsolder violet-orarge wire from R33 (10K) and
violet-white wire from R34 (136,7K).
are located on 7 lug termivalstrip at rear of chassis,

10) Refer to figure 5, Unsolder brown-orange and
pink-orange wirés froin rear waler of RANGE switch,
Note color code kdentification of these wires with
respect to switch},lormmnls. : !
20) Unsolder green wire ot junction of eapacitor C101
(1) and resistor R101 (490K) which is the »A”
input to the modulator,

]<
WHIFE

b
YELLOY —‘""'T/% /
.
o L

k

i
s i i

oF

[T ) N
: 3 I !
cRion 1 s PINK=ORN ©

VIOLET . R ' ; ’

. R“‘ o,

RUG
8145 ADY

[ e 1O M

L droaadn

Buth resistors

YELLOW/ WhTE : il

Fiure o,
[

' |I*.!"E o '

1 t .1':,!

i gt o
7-Lug’ Terminal Strip Detail - o

A

:’)“ !




o Pigﬁréﬁ. Range Switch Bracket Detail

21) Disconnect swhtch mounting hracket at rear of

RANGE switeh (sce figure B), : ‘

i 22) Remove RANGE switeh panel mounting nut (1/2n,
onut driver) and washer, ' :

. ‘-\ .
\ - 23) Lilt out old RANGE switch.:

' 24)Strip and 31:1 b’lnck-orange, yetlow, pink-orange,

+,'brown-orange, amnd green chassis wires to be con-
nected to new RANGE, POLARITY and FUNCTION
switches, N

{ ,. CAUTION

: 1

From this point on in procedure rubber gloves
must be worn,  Jubber gloves must he decon-
tanitnated before use, prefeeably by wash-
ing with ‘type TF Freon®, % stock number
B500-0232, andallowing themto nlr dry. After
cleaning nvold contact with any Sulgsmnco othor

! than rnplnc_ement switeh or cleanhand tools,

1

25) Remove switch bracket from rear of old: switeh

and install on new switeh, Do not tighten bracket nut

(/16 in, open end wrenéh), _
., 26} Loosely soi new RANGE switeh in ;3051&10::. Dress

eabling to nvold binding,.

27) Dress cabling to POLARITY and FUNCTION

. 1
switehes townrd ehassis, \

: . g !

28) Loosely fit FUNCTION switeh in place. Dress

leads to avold Linding, Dress pink-white, white-
- orange, black-white, and green wires toward pithel
+oand dnput terminal bracket, Dress.gray and white

-,
L it

*Freon Solveut, n }woduét of The Dupont Company,
Wilmtngton 08, Delaware, s choembendly nad they-
mally inert, with a very high purily rate,

00308-3""

Page 6
wires ‘on other side of switeh and toward input
terminal bracket. 1

- 20) Mount FUNCTION switeh,  Center lever Iy slot,

Tighten 46 x 5716 i, binding hend serows,
'
30) Orient RARGE switeh and loosely mstall panel

met ond washer (378 In, x 32 nut pugd 378 m. exterl
loekwasher), ‘ ‘

31) Laosely mount RANGE switeh bracket to ehassiy
(#8 x 1 in, binding head serew, 48 externnt lockwasher,
and 46 hex nut w/lockwasher), Adjust fipal position-
ing of RANGE switch and tighten bracket serew,
Tighten nut (3/16 in.) that holds 'hraeket on switeh,
Tighten panel mounting nut {172 in,), ‘ o

-7 s
32) Push blue and rown meter wires thru eabling
hole in chassis (with white-orange and bl:u:k-or;mge
. Wires), |, ‘ S ,
33)Set POLARITY switch in position with switeh

terminal lugs potnting nway from RANGE switel,
Dress cabling for POWER switch and pilot Mght in-

side POLARITY switch bracket. Center lever in slot .

' and lghten G x 5716 in, binding hond serows,
} 1

24) Solder green wire from terminal lug on FUNCTION
Switeh to Juniction of eapacitor C101 (116 and reststor

R10Y (470K) which is the “A” fnput ty the modulator, |

35) Install input terminal bricket (#8 x5/ 16 fn, binding
head_ serews w/lockwashers and 4¢ x 6/16 in, nuts),

36) Solder black wire from "B input to mudulntor

{Junction of C103 mxl'1R105, ete,) to terminal g un

SIA that is junction of R10 and R10, 180 and 8 mep-

ohms, respectively, f

37) Dress brown wire from I15 (1 ohms),on S1C to

terminal 3 of tnput terminal bracket. Do nat:solder,
Do not shortewmbrown wire, : S

38) Solder brown-orange wire from junction of €114

(OB1 pf) and R117 (2.7 megohms) to teripinal lug on

RANGE "switeh' wafer $1F to apgree with figure 6,
3 L A .

Lo : b | ‘
' 30} Solder pink-oranpge wire from RLUIP,: BIAS ADJ
control, to S1F to agree with fipure 5', o

1 '
40) Dress cabling froms1E wafer buliit:’d’}!tﬂr\'cé switeh
and close to chassls, Conneet witen .to 7lug ters
minal strip ot rear of chassls to ng'rqi,{"y:lth flgure 4,
Hia i

41) Solder yellow wire from DC
terminal lug yicarcst R3G (OHMS ADJ. vonlrod) o

POLARITY switch (see figure 3), | Iy

*42) Refer to figure 3, Remoye R47 £ rru‘x ald 1;0 LARITY
switeh amd install on new switeh.’ Noter [T nny be
A resistor ora fumper wire, See Servive Notes 412A- 1R

! f /| :

I iy
gjxmimm-,pu’rpu*r

b 3 i G
' 43)Solder hlnek-orange wire from R4G (METER CA L)

control) auml yellow wire from D > AMPLY [-‘IB,H';OU’I‘-‘
pur tornli'n:\l to POLARITY switeh -;:;’j:n;r]a“:jo wir]j
fipuee 3, TR S ,’F;-
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q f !
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Pape 6 ' ; ) BER . oo ;"f.i
e ‘.I ;l‘ o . l ]I; Lt 5 i f‘ : . ’ rl‘g‘l‘-l‘ 1 : ||'l:“.‘ R}
; ) g 1”-;,1"
’ J l) Mnunt pnn»l' fCarcmlly insllll insul'\tinn 5|5accrs 1) rnr.iowed from, connncting ternlnals wash :no‘zjnf
_“.',f-‘ ;md tighten serows (#8,x 1 in), Use ll/ﬁ?fln. apen | cach -with Freon Solvept, Be! L.lrefu'l not to nl;ow vl
’ ; ond wrench, Gnnnec.t support post with 48 )c ‘172 in. it solvent to contact Pyrofilin glass resistors on hwltvh. b
'hindihg head :aci'ew. Lo ‘ ~/; 'These resistors -pre treated with a ail;con' 'dry "
- ? ' s mm'} and slmuld not be cleaned, w’ N
D ds) \munt pilqt lighl (7/’10 in. open end/ \'Vrench).. A i it SN J
{ . :Mount power: switch' (0/16 in, open endjhrcnch}i . 49) Inshll knobh. pe ;i -f,f Py i v
‘ -',Pilut light bulb may:; e removed for cokwnnience. " / po g ISR EE:
/ " f JO) Instnll‘_bezel. ‘ o ’ R
46} Solder MA/OHMS COM, and VOLTS cgble Ie'ldb e ;’- o ! A A
“pnd mtqrml connecting wt:es to input tﬁrminnls to. 1 R : TR . ' G Lo
agree wim z‘lghro 2. . Lo fl i" o j ADJUSTMBNTS " ?." . f}’!- AR ‘f_g ;) S
v ol ! | o ' ' . j ! '
: i - ! !
?‘) btl;lr,’sr bluc (+) nml hrown () wires to meter 1) Wnrm up I:tstrument for - nt»least lﬁ-minute.&-. T ’w'
o0 terminls,. : oo | Lol
‘ J b i L2 Refer lo Sbctiou IV{ ol Model 412A Opérutim; nn\‘ o
48) Serape .*xw'ly accumuhted flux lrom all soldqr " Service Manual. Complete 111\procedux;es n pnrn-w b
jolnta, pnr;iculnrly in the nput. rlru:lt} After ﬁux gmphs -14 under “Ad;ustments" S g ' sy
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HEWLETT 0 PACKARD

SERVICE NOTE o
t ' 412A-3D

" ; _ =hp=~ Model 412A/AR DC Vacuum Tube Voltmeter

INSTALLATION OF DEMODULATOR ASSEMBLY
=hp- Part No, 412A-238 .

' The Demodulator Assembly, -hp- Part No. 412A-23B,

Is a direct replacement part in *any -~hp- Model

, 412A/AR DC Vacuum Tube Voltmeter. Itshould be

‘ - Installed whenever the original assembly requir es
replacement,

INSTALLATION PROCEDURE.
: 1. Removethe demodulatornssembly to be replaced.

b

2. Install replacement assembly, ‘Conneet wires to
agree with Figure 1.

*Note; Units with serirl 339- 00330 and below were
cquipped with & 3-terminal nssembly (-hp- Part No,
425A-238). The B-terminalrssembly is an improved ,
direct replacement part for these instruments:. To
install, remove 3-terminal assembly to be replaced.
Mount replacement agsembly. Connectwires to agree
with Figure 1.

| | #2A  (CABINET MOOEL)
( . | W2AR (RACK MOUNT)

e gl

| /-momoez.z.s_ :

BEUWN WANG'[ o Cirg AND RI7

i
1
1

t

WHITE - RN, -
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/_————-—' |
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ssnwcf NOTE m /?"?’45

‘i]i"“ Il"

. SR ‘ ' b ‘ )
b H S v
S ! -hp- Mpdel 412A/AR e Vm:uum Tube Voltmeter | o
A T o Seriul Nunmcr 424-14482 and bclow vt by o :
! ) ‘ ‘| : R ’ 3 ]
: ' , R ' RE,COMMEN,DED RBPLACEMEN'I FOR cmm _ N
! B Loyt ‘ ) ‘ G ! ; ) ‘ "
) . ‘,".‘J‘ B b g ‘ ) i | : i
S '1‘hc recomtw-ndcd replmement fur CR101 ( hp- Part No, 1902 -0206)
-‘ " I8 <hpq Part Nu. 1002-0048, CR101 should be replaced only if ~hp=' .
o 1 Part No, 1002-0206 fails, The high power, cap.xbillty of the ~hp- Part o S
oo ' No. 1902 U206 is not rcquired > e r ‘ : ;
P Vo . ’ s '
UL AN ] Corru’:t the Replpce'll}.o P.u-ts List in your Oper.uinl., nnd Scrviw '
S ¥ : ! v M'munl ,:‘ T o ;o .
L T L L U
e }Ie»lctt ~Packnrd Model -%12A/AR s with serial number 424-14483 and > ,
L ' ].'. RENT . phove have the ~hp- Part No,' 1902-0048 installed during manufacture, . ¢
. . :‘}‘15': . “\"‘r y ! E l S fj, S . B B { .
T ' ) - : ! ' )
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 412A/AR-4
.. SERVICE NOTE

. — : NP : SUPENSEDES
’ H ¥ . . .

. N, None : : , ) NONE

1 i \

- MODEL 3 XAIAR DC VACUQM '_I‘UBIE VOLTMETER

L r‘ OBESETS ON CURPENT RANGES “‘
t .
1 \ | |
| . :
~ Some’ instroments exhiblt an offset an the cunrent mnges oply. This offaet tay he affected by efther femperiie oy !
humiuiry bt is geaerally wocomstam smont ndependens of dhe cirent inpudaThe ofiser miy even he seen with 2o
; fnput ond the fnput leads ypen, | o ‘ G o

1 I& i .
I ahipmien) Talls 1 correet the 2ens e, cheeh RS on the mnpe switeh, R4S is conposed of o hall want resistor with o
special wire wrapped uroupd 5t (e Figore 1), The bottom wesivioy shown n Pigure 1 was made using an impropes lype of
wive i will canse sero'ollsets, i veststor b shown 7 s of whee around i1 A ool esision such s sare show wt the
top o the figme hus only about’s nims of wire, ‘ : ' .
B Fandty pesisho is Tty 51t e replaced), Chnmging the wire length will ot solve the problein heeae. the ypeof .
why tised iy inpontang, R )

" S : : !
Yoo t

‘) e e s e —— .
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I !
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For more inform Ajon, call your Jocal HP §hles|0lifcn or Eosr'(201) 2655000 » Midwest {312) 677.0400 » South lddﬂ 4386!8!
West (213} 877-1282, Or, \faitc: Hewlett-Packard, 1501 Page Mill Road, Palo Alto, California 94304, In Europe, 1217 Meyrin-Geneva

Prirted in U.S.A,
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412A/AR-5
. SERVICE NOTE

. 5 '  SUPERSFOES
P.C None : _ , ‘ NONE

hps MODEL ) XA DC VACUUM TUBE VOLTMETER

Nerkal Numbers: GH2A) 978 FR85 md below
O 2AR) 09 7820458 and below

REVISIONS TO MINIMIZLE SHOCK POTENTIALS !

S 7T R y

! ‘ ' o i ." :
When some Modet A124 AR are flowted ahove growund, the shagis on the RANGE, FUNCTION
' mhcd POLARITY switches, BIAS ADL por, ONMS ADL por and exposed rear inner ehassis are af '
the same poential as the COM feommon) INPUT lead,

A KiEbs available, hp Part No, 0041 209503, for updating your Ipstannemt to confonn 1o new sufety speeilications,
Instalation yime fs approximately two hows Tor the 4124 sid one howr for the 2124R. The kit is availuble ar Faciory

l

_cost, - ;
CHECKING FOR ISOLATION, L
: i
\ © L Turn instrument on, place FUNCTION 10 OHMS, RANGE 10 ) K, and POLARITY 10 - Oninus), ,
_ S Conneet g needle probe (or pa wnl:lip} 1o the OﬁlMSluud and toueh it i the et serews of the POLARITY switeh,
. :l FUNCTION switeh, and RANGE switch and mote yendings, Also cheek BIAS ADJ pot, OHMS ADJ pat, and
oo exposed penr faner chassis and pore readings, * -

v The instrument should ndicate infinkty, 1 it shows continuity instead, it IS vecommendest it the modbfication
be installed. * : : : _

Piikts Included in 'Kit Part Number 004[2-69503 t

B ol ' Quantiry Deseription hp- Purt No,
) ' ! 4 Washer, Locking 21900007
10* Washer, Insulating 305001 59
4 Serew, Insulating 0570001}
| Kinub, Range 0370-27
! Cap, Range Knub 5040-7767
] Shield, Clear Plastic | 004120410}
) Punch 5710:068)
| © Warning Sticker 7) 20-408.2
! Service Nofe H2AIARS
2 Washer, Inswlating $I5A-HC | i
2 - Washer, Fln S| 3050:0067 . a
o 2 Washer, Sty b 21900016 | Co
= ] C tBpedd ord)28, 000 12AR T |
| HESHbWN ) | e
. RN ; ='=.'—:§' *
PloiedjnUS.A, < HEWLE’,I?T|’I€‘, PACKARD
: / . .

y
\ | f ' I
,' |

¥ .
For more fnformation, call your locsl HP Sales Office or East (20) 2656000 ¢ Midwest 1312) 677.0400 » South [404) 436618}
West (253} B77-1282. Or, writet HewlettPacknrd, 1601 Page Mill Rosd, Palo Alto, California 84304, In Europe, 1217 Meyrin-Geneva




Page 2 | e : H2AARS

- MODIFICATION FOR 4124 AND #12AR (RACK MOUNT),
| Lo Renmve all power to 4) 2A/AR 1n he modifie; ' I

2 Remove the three front pane) kinbs utid ourer cobine,

EcAunoNi

Do not touch the range switch COMPONCRTS, SWiteh wafers, or any glass resistors with the Jgers,
Wear a pair of lght eotjon gloves when working around switeh or glass resistors, sinee skin offs and ‘
acids can comtaminate wd degrade isstmmen performance,

t

3. Remove the two detachnble shiehds mround the inpur eirenit buard, (Skip this step for 41 2AR,)

o Unbolt frome panel from fner chassis ul remnve the serew hotding the ehassis support rod (MP3, Fjgre 61 i
e Number 00412450003 Munual) to the rear panel, (NOTE: On H2AR, nlso remove QUTPUT Jacks and
msutator from front panel and skip tie part whout the chassks support rod,)

5. Shide front panel ‘uwny from inner chassts, while carefully pulling the test cables thiw the cable boots, until the
serews holding the POLARITY and FUNCTION switehes can be reached,

, | _
6. Remove the two screws holding the POLARITY switeh to the fnner chassi- and remount the switeh us shown -
helow, ‘ o : ; )

INNER CHASSIS
[

INSULATING SCREWS’

— ]

\--J i

LOCKWASHER INSULATING WASHER o
: NOTE - it
O A12AR's, place TWO inswlating washers berween the POLARITY switeh and imrer chasys,

7. Make sure the switeh does not toweh the inner ehassls ut any,point and thar the switch shalt is coptered hoth
vertieally and hartzontally, an the inner chassls, 1o prevent bindgng und possible shorting.

B Repeat Steps 6 aod 7 for the FUNCTION switeh. T :
. NOTE C

For casy remounting ot the FUNCTION switely on the S 128, imerew the it cirenft braeker,
2 Reinstll the input cirenit bracket, it removed, wind thefront pane).

10. Cheeh thue the POLARITY and FUNCTION switeh shatts do oy toueh the front panel jn un}fnurnml position,
Reposition the switeh slightly i¥ pecessary, ; ‘




HE2AJARS = S \ , Page 3

P Relmbalt the 'l’()l..:\RITY and FUNCTION swireh kinhs, 000 30 2ARN, o vesion ok the OUTPUT isulaton |

jucks). -

1 b2 Whe the new knob provided in the Kiv for the RANGE switeh, This new hiob does not bave sel serews bt iy o

BRI

1

I
13,

|
)5,

lo,

‘D

17
18,

D8

collet, The collet nat nmst he nghiened Shimly ushig i mm socker,
K . . )

H

NOTE

I the shagt s cxtremely polihed. it may he necessary 1o shightly bure the shaft 1o prevent slippage.
This may e casily done with @ pair of commyen plicrs by grabbing the shaft with the jows and
rockimg the pliers baek and Jori stightly,

Swap the cap on the pew RANGE knob WITH THE WIITE LINE ON THE CAP LINED UP WITH THE WITE
LINE ON THE KNOB, (For 4 12AR modifieation, skip Steps 14 through 20),

Repove the serews holding on the rear panel,

Remove the DC AMPLIFIER QUTPUT jacks and inswator,

Unhabt the BIAS-AD3. pot and OHMS ADJ. pot und slide them back out of 1helr mounting holes,
-Using punch Gneduded in the kit), pune) thc;BlAS ADJ. und OBMS ADS, nnnting hwes 1o 142 inch,

Pull vear papel baek far enough to Instull clear plastie shield (provided In the Kit) between renr paned and inner
" chussls, ‘ o ‘

Reinstall the DC AMPLIFIER OUTPUT insulator and jacks,

Remmint the BIAS ADJ. pot und OHMS ADJ, pot using parts fn the following order: Pot Budy and Insulaing
Washey fnside the chassis' Flat Washer, St Washer and tocking deviee o the omtside twashers provided in the
kit), ‘ '

1. Reassemble the instrument,

22 Repent the Jsolation cheek given on Puge 1 to $nsure proper isblation, )

FERXR

Phace warning sticker on the modified instrament by o prominent Jocation,

21 Reser the BIAS ADJ, and OHMS ADJ, us in Section V of the Opcmllng’und Serviee Manual, (On b 2AR'S, the

BIAS ADJ, and OHUMS ADJ, need no resesting.) Check the operution of the instniment. Add the pans list to your

Opernting ond :Service Manwal’s Tuble of Replacenble Parts, and ndd the following Note wy the beginning of

Section V, ‘ ’ .
NOTE

When instlling the coller knob on the RANGE switch, make sure that THE WIITE LINE oN
THE CAP IS LINED UP WITH THIE WHITE LINE ON THE KNOB, o

THIS COMPLETES THE MODIFICATION.
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' 412A-6C

SERVICE NOTE

SBUPERSEDES

! . NONE

hip- MODEL 41 2A DC VOLTMETER-ONMMETER-AMMETER

- RANGE sWiTCll MAINTENANCE

WHEN HIANDLING.

it

‘ ' i
REEP SWITCIH CLEAN, WEAR A PAIR OF CLEAN RUBBER GLOVIES

The following precaution should be exercised when
cleaning the 1A VIVM nmnge switehes, The
Pyrofilm resstars have o silicon conting - be carefil
o not wash the silicon off these resistors whep
cleaning the mige switch, If you should secidentally
remove the silicon coatmg, it may be p:uppltcd by
sing Dupont Silicon Insuleone, :

" SERIAL NO, 424-14281 AND BELOW.
Lo 2A-09W ond 3 12A-59W-) (White Wafors),

]
This switeh should be elenned with o detergent and
warm water, Other cleaning ogenls may contain
chemicals which could attack the water material or
cause §t to beeame brittle,

The washing should be followed by a very complete
rinsing. Use distilled water ns o Jast ginse, The switch
showld thep be debed ovemight at approximately
120VF,

Lubricate the switeh following the cleaning prucess s
described ot the end of this service pote,

L 412A-19A and F12A-193 (Grécn Wafurs),

Freon TF s yecopumended as on effective cleaning
agemt for these  switehes.  Any cleaning apent
coptaining weak acids, wenk alkalies, or orgenic
solvents sueh as tolulene, carbon tetrochlonide, or
chlorinated compuonnds may esuse the wafer material
1o swell and should not be nsed,

JBAfmy/WO

For more informatjon, call your Jocal HP Sales Office or Eost (201) 265-R000 » Midwest (312) 677.0400 » South {40

Lubricate the switch following the cleaning process os
described nt the end of this service note,

1

SERIAL NO, 424-14282 AND ABOVE,
1L A12-19A and 41 2A-198 (Green or White Wafers).

These switehes are physically identieal exeept for
coor which iy be green or white,

Follow e sune muintenanee procedure s in cise 13
nbove tor green wafer switehes,’
Lubreation .

The detént nssembly should have 2 small amount of
bubriennt applied to it following the cleaning process,

A small smownt of Inbricont should be applied to the
rotor blades on the switch wals after clenbing. ‘This
must be carefully applied us too much Jubricant pay
cause lenknge paths to adfeent contacts,

I
t

Hip- part pumbers for reconmended material are:

Freon T Fo 1002 spray e, 0, ., 85000232
Lubriplate, 1/2 oz tube ..\, .., 60400018
Gluch'rubbcrbb}ibb?iibv‘}b‘br8650’()ols-l

+4/08-

West {213} B77-1282, Or, write: Hewlrik-Packord, ‘1600 Page MIll Rond, Pala Alto, California 84304, In Europe, 1297 Meyrbn-Genevo

4} A36.618)
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412A - 78

e Iicwlcll-l’nékmd- Mudel

i Section . Replaceable
0041 262101, and 00-4) 262

. hp- Sules and Service Offjee,

B, Serials 30107483 thron
replaceiment for the 412A-21

II{IEI)I-J\CIf/\BLli PARTS FOR lVOL'l'A(ili PROBE ASSEMBLY

some of the probe parts huve beeome uhsnlete and are no foiger nyailable,

Tire new voltage probe nssembly e be used os 3 replncement an oll Shp- Model 41243 installation mstauetions pre given

A Serlols 134507482 and heJow: Yoltuge Probe Assembly, - Part No, 0041262101, Is an overall replucernent for the
H2A-21A Yoltage Probe, The cable shoud be cemented to e eable boo o relieve the stress on the input solder
coections, A pair of plastic wrip rings eon also be isialled to reduee the effects uf exuess stress on the inpmr |,
connection, This mmditication s available In kit form, hip- Part No. 0041269500, and can be purchised from your Joend

C llcgihuiug With Serfals 24-10283, Dp-Pars No, b EA2TG (ow 0041 262104), s used s e oripinaf Voltage Probe

SERVICE NOTE

SUPERSEDES
A12A.TA

Hp- MODEL B IASAR VACUUM TUBE VOLITMETER

Al Serin) Numbers

FVIATAR Vaenom Tube Volimeter voltnge probe assembly s heen redesipned hecpise

pants Jur voltage probe pssemblies, Jip- Part Nol's S12A20A, S12A-200, o) 2A-2)6,
1O are fdemitied in the following Maures.

INSTALLATION PROCEDURE k

1

h 310-1028 Voltage Prabe Asscnihly. dhp- Part No. 00400202004, is » direel overnl)
D Voluge Probe, _

1

Assclmbly. ‘ |
REPLACEABLE PARTS FOR PROBE ASSEMBLIES
'NOTE |
*The irem manbers in Tables 1 amd 2 refer 1o Figures
and 2, Former by Part No, s are listed in parenthesis
after part deseriprion,
. i 1
CWCmWo T4/
R
Penid i U, HEWLETTlfIﬁ, PACKARD

¢ !
. | | | ‘

For more infermatian, call ‘'your

local HP Sales 6flin o East {201) 2656000 » Midwest [312) 677.0400 South [404) 4366181

West {213} B77.1282. Oy, write; lemw:hrd,_lﬁm Pege Mill Road, Palo Alto, Califorpia B4304, in Europe, 1277 Meyrin-Geneve



JIATI y '

Pige 2
!
Tuble 1, Baplacsnble Porgs for Voltngs Probe Assembly
“ohpe Part No,'s A12A.21A and A12A:210 tsan Figure ). , .

Iem : Dweripiion _ hb- Part No,

18 Cumpbtie Probue Assumbly [4312A-21A) Pirphactd by 00412.6210)
1.7 Probe Cuble Assembly Jess Cable Boot t432A.210) sepluced by 0041262104
28 Probu Assembly luss Jow Assembly replacd by 0041262103
3 Juvk ind Blegye Assembly noGgooMIg

" Locknut ' GC40:0407 :

B No, 4 Adlen seiscrew Biwo requiied} 3030.U051

(] Handle : 60400406

B Cuble pout ‘ _ A12AB3IA

Thee Following are no tonger individoally replaceable, - : L

? Innar Shenve Assrmbly Including RAB g

412742V AGA) vruey 00412.62303 !
B ‘Innur Shinld Assumbly (412A:2) A-DBEB) order 0041262103 ‘ i
? Probe Coble 1412A:214:) or A12A.23D-) order 00412.6103 - :

Floure 3. Voltage Probe Assemhbly, -hp- Part No.'s 412A-21A and 412A-21D,
' {412A-21D does not include Item B)




”

.

b : |
SH1IASTI

. Table 2, Replncashle Parts for Voltage Probe Assembly ‘
*hp- Part No, 00412.62101, 00412:62104, and 412A-21G {see Figure 2),

hiem _ Duescription _ shp-Purt No,
]
816 Cumplete Probe Assambly 00412.6210)
fi-14 Probe Assembly tebs Cobile Boot (412A.216) replicedt by Q043262104
. 10-16 Probe Assembly Inss Jow Assembly - 00412.62303
: 2] Juw ined Sleeve Asmbly 60GO-0410
10 Probw Sleove Assumbly fincludes cuble und RAB) 0041262102
1" Graund Body ' 50200648
12 Locknut tald light gray} BOA0-D407
: ( Lrteknut {new dorker gray) 60406166
' 13 No, 4 Allen serscrow (iwo reguling) 3030-006)
‘ A Hanie (red) 50400405
d Handle lgroy} E040-5160
LI . Cohly Boot A12A-83A

Page 3

|

‘ Figure 2, Voltage Probe Assembly, -hp- Part No.'s 00412:62101, 00412:62104, and 412A.21G |
| {412A-21G and 00412-62104 do not fnelude jtem 76)
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; . ~hp- Model 412A/AR Voltineter-Ohmmeter-Ammeter
: : : ‘ Serials 134-07482 and below i

INPUT CABLE MODIFICATION KIT, ~hp- PART NO, 00412-69501

i ' } b L 1
Installation of this modification kit will prevent damage 5. Remoyve FUNCTION, '"POLARITY, and JRANGE
to the input cables by reducing the effects of cxcess kngbs from the front panel usingan Allen wrench,
strain, The plastic cable clamps provided in this ' - For case of removalundreplacement, set RANGE
" kittransfexthe strainpreviously experiencedat efther - Byltchto, 001 volt positionbefore r’‘10ving knobs,
" the cable boots vr the tie pofits to the modified cable :Remove the front panel, P ‘
support bracket, As n result, you will expericnce i - : ‘
+ longer and more reljable performance from the Model .. 6, Remove.old tie point bracket from'chassis and v
412A/AR, : ' "discard (see Figure 3), K1 L .
L N ’ o
This Service Note is'presented in two seitions, 77 ilzoginc:;vetée pointbracket to chasgla; as illustrated
Section I contains installation procedures to be used ch '

with cabinet model instruments, Section If contains - 8, Feed input cables through the front pancl, Pull
installation procedures to be used in conjunction with 2-1/2 inches of cable through, . Snap the plastic

, rack mounted models, ! ' , cnble clamps onto the Input rables ac'shown in
. Figure 3, Insure that at leasttwo inches oicable

No special tools are required to effect’ this 'modifi- are available to the rear of the plastie ‘clamps.

' cation, Either type of modification can be completed “There are twobrackets ingluded with this kit one

. in approximately 2 hours, , ; to be used with cabinet models, the other with rack
( ) _ 4 P models, Slip the cable support bracket over the
PARTS SUPPLIED IN MODIFICATION KIT input cables and snap the plastic clamps into the

-hp- I'art No, 00412-69501 . cable support bracket, Refer to Figures 3 and 4, oy

) " Quantity | J:CScription ; ~hp- Part No, 9, When=plnst_ic clamps are flrmly‘sented,bolt_'cnble P
U . PN . " A ‘ supportbracket to tie point bracket as shown in
' 1 Bracket, tle point . . , . 12A-12E . Figures3 and 4, Insurcthat forwardface of plastic
Voo 1 ' Bracket, cable support o cable elamp fits firmly ngainst rear end of cable
- : {cabinet model), . , ., , 412A-F2C _ boollfmounting studs as shown in Pigures 3 and 4, :
1 ' ' Bracket, cable support ' ; 10, Solder the input eable wiresas shown in Figure 4,

- . (rackmount model), , .\ 412A-12D ]
‘ 8 Clamp, cable . , . , . ., /0400-0019 o '
' " Machine serew, 6-32x \ Whenunsoldering and'soldering input cables - I

o _3/8‘}3!! with lockwasher. 2390-0009 to tie points, " fnsure that cable shiclding
: : | . strands do not penctrate cable jnsulation,

SECTION I ' INSTALLATION INSTRUCTIONSFOR - thus Brounding the element, '
CABINET MOBEL., 11, Replace front panel by reversing steps #4 and 5
above, v ; . '

Ly : ) . , : . o
1. Remove cabi.m qnd tura instrument on its top, i 12, Replace shield cover by reversing step 42 above,

‘ ‘2. Remove shield on the function, switch side of the 13. Replace instrument cabinet, o
" . instrument, ‘ : : I

, . SECTION II. _INSTALLATION INSTRUCYIONS . FOR
3, Unsoider afl wires from ihe tie point bracket o RACK MOUNTED MODELS, 7
~ located on main chassis where the input gnbles 1. Rerpove the dust cb\'ei-\lrom the instrumient. .

L enter the instrument (see Figure 1)’. _

i . . "2, Unsolder the i_nimt cable wires nt:‘t}le' tic points
( 4. Remove the hexagonal nuts and screws indicated . just behind the fnplit cable boots (see Figure 5, ¢ .

by arrows in Figure 2,

; . L ; Coh ;M:ly'1967-9,,’!;
1o . ! [ o , . . : ’ 1 ‘ i
o ' ’ ‘ o ‘F o !

i
1

) . 1 oo 4 ‘ . I ‘ o : ' Y
5 i s B Customer Service » 395 Page Mill Road, Palo Alto, California 84506, Tel (415) 326-.3950 "
- i : ! : o : o . ! . ' !
. ”.’& . . ‘ 'Eumpe: 5¢ Route Des Acaclas, Geneva, Sv._rffze‘(lam.ﬁ Cable:"HEWPACKSA™ Yel.(022) 42.81,50 _

- . )
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SHIELD

CENTER CONDUCTOR
WHITE

RAY
[T

. . ‘ . ' S S e . J :
S _ . 1_ : : : ,l ""i _]'”,-1;1 f.\ Figure 1, ‘
. 8," Feed the cables through the holes in the: cable I : L S
", cupportbracket providedand seat the plastic cable J : .

clamps as Indicated in Figure 6. Refer to steps

A B and 8, Sectlonl, -

4. Positionthecable support bracket so that the front
! face of the plastic cableclamp sits firmly against
_ the rearcndofthe cable boot mounting stud. Mark
- and drill #28 holes in the chassis as indicaicd in
" Figure 6, using the bracket as a guide.

5. Fasten cable support bracket to the chassie using
* the two 6-32 x 3/8 screws. t

Voo 6B ‘'Solder the input rables as fllustrated in Figure6.

o CAUTION
Whenunsolderirgandsoldering Input cables
. to tie'polints, insure that cable shielding
. strands do not penetrate cable insulation,
thus grounding the element. o

- k) - Ll
. N )
A i . . : o ‘
. . .
g .
L 7

7. ' Replace dust cover. " .+ Figure 2
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412A-9C-S
ENOTE

. PtC& Nll"ﬁ

~  PRODUCT SAFETY SERVIC

BUPERSEDES

C e

~ with a rubber §asulating compound to prevent possible flashiover between the serew (common ground)

Py

1 . Pncv "l»an’s

-hp- MODEL 412A VACUUM TUBE VOLTMETER

All Serlals '

1 .

ELIMINATION OF A POTENTIAL SAFETY HAZARD.

: : | i ! )
The Model 412A Vacuum Tube Voltmeter **volts” probe (-hp- Part No, 00412-62101: has 1 small Allen
serew set in the red rubber boot to the rear of the probe, This Allen screw hus been recessed and covered

and the operator, when making foating measurements, )

Frequent checks should be made to insure that this insulation is properly seated, It replacement becomes
necessary, i compound such as G,E, RTV-108 Silicone Rubber (-hp- Part No. 0470-0304) Is recommend-
ed, As an additional safety precaution, a vinyl black electrical tape (-hp- Part No, 0460-0992) and 0,5
inch diameter shrink tubing are also added to jnsure safety, 3

Pracedure , )

- ,
1, Disassemble the probe. . Y

2. Add the silicone rubber to, the recess, 4 ,
3, Wrap three turns of the black vinyl tape about the recess,
4, Add the shrink tubing to the handie but do not heat,
. Iy
~ 5, Re-assemble the probe, P
\ . K ¥ I |
6. Place the shrink tbing over the recess and heat,
! S /
! i
YA 10/80-09
N _ o N ‘ (ﬁ HEWLETT
. | - VA PACKARD
Ak 1 RHATION, CALL YOUR LOCAL NP SALES O SEAVICE OFFICE or East 1201) 265-5000 ® Midwest [312) 255-9800 @ South (404)
26, 1w Vet 1213) 870-7600 or (415) 968-9200;00 WRITE, Hewlewr-Peckerd, 1601 Page Mill Roey, Palo Alto, Califarnia 94304,
INEC: AL YOUR LOCAL HP SALES OR SERVICE OFFICE OR WRITE, Hawlett-Packard S.A., 7, rue du Bols-du-Lan, P,O. Box CH:1217 MEYRIN 2

«Genuy.: :ilwiu-prland. I JAPAN, Yokogawsa-Hewlett-Packard Ltd,, 0.1, Tokokura-cho, Hachioji-shi, Tokyo, Japan 192,
. . : !
y
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' _ - | 412A-11A,
C SERVICE NOTE
‘ ' , Co o SUPERSEDES

1 : , NONE
hy- MODEL 412 DC VACUUM TUBE VOLTMETER

Sortal Nupmber 424-14482 and below

INSTALLATION OF ZERO ADJUST CONTROL | :

A constant zero offet, independent of range seifing A retlforange wire connects fro;m one
Chp- Model 412A in the volimeter function), can he ol thuse pins 1o the function switeh,
climinated by the installetion of b Zero Adjust varfable Recunpecting  the redforange  wire
resfstor (R129), If your Model 412A Jas a zero offset closer to 16 will climinate o soull
which decreases as the range s fncreased, see Serviee downscale offset npd  reconnecting
Note 412A/AR-), f * 0 <loser to CLE will dbminate o small

upseale offset, Zero offset- may in- |

. by

} NOTE erease n the upseale, divection, when
' | the Instrument Is operated in an in-
- Minor zero offsets cun be climineted rereased temperature envirunment, Al _
t by the fullowing procedure: | low 20 minutes warm-up Cor the : .
’ _ : instrument to rench nmblent nperting
o A bare resistence wire connects Ba, ' conditions belore removing  the.
y . B4,C3,C1, CIB,und CI6 on the range N cobinet,  Reposition the  red/fonmge,
: © switch, B6 indicates wafer B, pin 6, ‘ ‘ wire to correet ‘the zero offsel and
: 7 with the switch wafers lettered from : allow 20 minutes opertion hefore vy
| the front of the instrument. See Figure determining  the results of e [
" : 1. o i © positioning the redforange wire, If the o
. | , nbove procedure does not eliminate
T ———— . : the zero offset, instoll the zero ndjust
* . VIEWED FRO; ‘ control as outlined In the following
BOTTOM REAR = .
) OF INSTRUMENT procedure, | |
L . B X o | INSTALLATION PROCEDURE FOR ZERQ ADJUST
i : ' ‘ CONTROL. -
y ‘ 2 o ‘ , i
FEDCEB A }. Remove cabinet, - )
10 8 2," Refer to Figure 2 for Steps 2, 3, and ’4. Maunt 5 pin M
. : J " terminal strip (TBS) on the transformer mounting -
} ' ! ‘s . bl)“ ! .
' 1315 15 o ) 3. Unfasten plastic straps securing CHO5B and swing the [
FRONT PANEL™ capacitor away from §ts mounted position, Drill holes
' ' ~ for Installing rubber grommet and R129, Install R129
Figure 1. Rear View of Range Switch Wafer, : and the rubber grommet, C
IBA/my/WN _ - 1/67:9

i
. ; - '
For mare information, call your local HP Sales Office or Enst {201) 2655000 * Midwest {312) 677-0400 » South {404) 4356181
West (213) B772-1282. Or, write: Hewlett-Packard, 1501 Page Mill Roed, Palo Alto, Californis 84304. In Europe, 1217 Mayrin-Genevs

! i
|
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Modei 412A:11A

Page 2 | o
NN-\ | \4\ |
‘\/ Tt Pl
' ’ t
SEC.
L [
gt
NEW HOLE J |
BIZES 3.3_
Az )8 DIA 8 A ‘ '
B = 114" DIA Q- ‘ .

RI29 MOUNTING
DETAIL

—_,___SN

GRN WIRE ‘ /Rl29

Figure 3, Top View of 412A. f ' .




Model 41 2A-11 A

: WHY TO
TBS' . VIo3{2)
, |
. , RI3!
‘ | 4300
vEL
‘ g RI32 B S GRIO3
TO _lvBM RI29:, -
. clie GRN . 10K : o
- - CRIO2,
‘ ' 4
’ RIZ0
: 100K
, 5

TO
RED-ORN V104 ()}

Figure 4,

Wiring Dingram of S
Zero Adjust Contral,
. . |
. / ;
.
i‘-{i -%'J%i ' a
' ¥
: msd Scps e
: 3K ToATUF L5,
\ boain
Ab)
Vi ) @
UL S
' I 18005,
i P~ Wiy '
. )
)
— W 1208y
' ohes |
Ri2o 2 vics
RIN [T '“’%‘,"’ '
i NEGULATOR . ‘
S S [
: m30 132
" 100K | nEM
s ' ol
REGULATOR icnm
‘ Ri29 4y
i L 1:50 AbY
A"
' i1 ' !
4300
. ‘ jcmos ;
ADDED CIREUIT —e e v e e e e v e

Figure 5.
 Zero Adjust Control,

4. Connect a yellow

Schematic Diagram of

wire from pin 2 and n red wire from

, pin 4 of TBS (se¢ Figure 4) through the rubber
i grommet installed in Step'3 and connect a wire to
each of the outer drms of the Zero Adjust (R129).

1

1

5. Connect a green wire from the center ann of R129 t»
the unused center terminal of the forward terminal
strip supporting

Ci15. Connect the 1,5 M resistor

¢

7

-

“pin 2 of VI03 and connect

-

from the center ternminal of the forwar
to the terminal
Refnstall C1O58,

Page 3

d terminal strip

popneeting ClI6 (see Figure 3),

i

Refer to Figure 4, Install RI30, RI31, CRI02, and

CR103, Connect u white wire from p

pin 5 of TBS (o pin | of V104,
Reinstall the cabinet and warm up the

1ol TBS to

n redforange wire from

Instrament for

20 minutes, Use the fllowing procedire 1o set the
Zero Adjust and add this paragrpl to your Operating

nnd  Setvice Manual  between  th

¢ CATHODE

FOLLOWER BIAS ADJUSTMENT and the AMPLL
FIER GAIN CALIBRATION AND/METER CAL)-

BRATION parapraphs,
DC ZERO ADJUST,

B )
n. Set the mochanken) zero necording to Majnienance

Section of manunl,

b Set, the 412A function switeh to + DCV il the

) v
Add the components in Table 1 to the

range switeh to | V,
¢ Shu}l the DCV eable to COM cabje,

. Adjust the Zero Adjust varfable resistor for ‘zerd

dellection on the meter, Check

the zero by

switching from +DCV to - DCV, When the meter
is properly zeroed, this switehing should produce
: bess than o minor division of deflection.

 Repliceable Parts

List in your Operating and Service Manual, Correet the

schematic us shown in Figure 5, -

Table 1
Circult ’

Designator ~ Deseription +hp- Part No,

'R129 Resistor, var ww 10 kilohms * | 21001667

R130 Resistar, Ixd 100 kilohms 0683-1045

R131 Resistor, fxd 4300 ohms 06834326

R132 - Resistor, Txd 1,6 megohms 07670166

CR102,103 | Diode ' 1910-0015

TBb 5 Pin Terminal Strip 0360-0018

Rubber grommet 'l 0400.0074

. 1/4 mtg. hole -

Wire for Moditfcation®
Yellow ‘ ,, .Binches )
Red i Binches
White ;7 inches
‘Green 5-1/2 inches
Red/Orange 81/2inches
" Al wire s 22 gauge »

-hp- Model 412A with seriasl number 4
above reflect this change.

A

24-14483 and
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HEWLET? {hp] PACKARD
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1

[l * =hp~ Mudel 4124 DC Vacuum Tube Voltmaetor
All Serlal Numhers .

MODIFICATIONS TO REDUCE NOISE AND ZERO OFFSET

A modulnlor ghicld =hp- Part No, 6000-5870 thnt will reduce !lOibG and zero
" olfget should bie installed ln ~hp- Model 412A%s, Refer lo Table I for serial
number breaks,

1

Tablel |
Serinl Number |-  Complete Input Recommendntions For Installation: )
: Clrevit Assembly of 5000-5870 Modulator Bhelld
424-14482 -p- Part No. ‘412A-68A. . | ' Install 6000-6870 when replacing
and below 412A-G8A  with recommended
N i - replacement 412A-30A
424-14883 -hp- Part No, 412A-30A . Install 5000-6870in all instruments
to . : . o ]
846-168682 o o _ :
640-1580% -hp- Part No, 412A-30A | 5000-5670 Instalied nuring manu-

. | . ' [ facture
INSTALLATION INSTRUCTIONS . | ‘
1. Unplug 4124,

2, Rcmqve 412A from the cnbinet,
3. Turn the 412A upside down,

4, Curefully slip the modulator shield between the
fnput circuit assembly and the rear panel as -
- shown in Figure L,

5. Using a screw holder tyve serewdriver, [nsten
the modulator shield to che nut already existing
in the bottom deck, Usé & No. 6-32 machine
screw, 0,250 in. longwith external toothed lock-
'washer. (- hp- ‘Part No. 2360-0171,} - :

|

6. Reinslall the}4l2A chassis in the cabinet. \

]
H . H

/ il

.  FIGURE

N A 1 Cy
.‘ July 1967-9 . CONTINUED OVER !

1
t

Customer Service » 395 Page Mill Road, Palo Alto, Californfa 94306, Te/. (415) 326-3950
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.Europe: 54 Route Nes Acaclas, Genava, Swilzer/and, Cable:"HEWPACKSA”™ Tel,(022) 42.81.60
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LEAD DRBSS INS’I‘RUC'I‘IONS
: ) . :
e 1, Unplug 4124, ' o
2, Remo\m the 412A chnssls Irnm lhc cnb'net
3, Turn the 412A upside down
' 4, Be sure the inpuf conxio) cableis routed over the
top of the Inpit efrcust nssembly and awny from
. the rearof theinstrumontx {Steps 4 thru 10 refer
" to Figurc 2, ) ,
6, Dross the' AC power. cable up againgt the rear
‘ deck and nwny from input conxial cable, l
B ]The green Iond froni input plreuit assembly to
range switch'should \be on the p e, board nnd
\ .
7.K | . |
N
- o
t
| )
LITR 1Y
SIDE VIEW

The lond dregs of certaln leads !nthe -hp- Modei
412A mey nlso contribute to noise and zero offset,

FIGURE 2

(s

- . the deck, )

10,

11,
12,

t

belween CI0L and €102, | .-

The two white/violet lends fram the teflon stnnd-'

off atthe hottom of R28 on the rear chassis .
should be close to the riar vhissis mid down on

i |

Rotate the 412A to work n the sidy shown ln

. Flgure 2,

The browp twisted wire . that run from the pllot
light to the power trans ormer shovld be dresged
close tu the inner chassis nnd at the front edge
of the c} issis,

n
The black: and grey - Wires! thnt run to the power
switeh slmuld be raegse. ag shown.

Recnllhlnte thc 412A : S
Reinstall the 41?A chnssig in;lhé eab net,

AC
: POWER
} CABLE

] /(D

,_H__Jm %l

INPUT CABLE

P -,

GRN BOTTOM wzw

mPu'r cReuIT
ASSEMBLY

July 1867-9







| S | " 41213,
C o | o 413A-3
) ST

-,‘.SERVI':C'EE,«NOTE

: . . T ' ' b : sup:nsmts
_ ; } | J . : ‘s ~ , NONE
1 I . . . s :

3

e | hp- MODEL412A DC VACUUM TUBE.VOLTMETER ;
r .., AliSerial Numbers K (.
+ i shpe MODEL 413ADC NULL VOLTMETER S
' All Serial Numbers - | ' s 1
¥

, MODULAT_ORCABLE'ASSEMBI.,:Y L

Yo
)
1o

The modulntor cable nssembly for Model 412A id 413A -hp- Part No 412A-16A, has
been made avaiiable os a separately replaceable part, This cuble is no lunger xmludcd ay a
patt of the modulator nsscmbly (412A:30A).

\, k
) o

e ‘ Add this part to the Replaceable Parts List of your 412A nnd 413A Opcratia 3 and Servicc
Manual as a replaceable part for cabinet mount instruments only,

b . !
"

* DES/my/WN ' o March 1968-9

: ] . E ) H
R ! } )

For more Inlormation, calk your local HP Sales Office or East {201) 2656000 Midwest {312) 677-0400 » Saulh (404) 436-618)
West {213} 877-1282, Or, write: Hewlett-Packard, 1601 Page Mill Road, Palo Alto, California 84304, In Europe, 1217 Meyrin-Geneva |
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412A-14A

i
1
L ' __SERVICE NOTE
' . ' SUPERSEDES
: ; 41284
| MECHANICAL PARTS IDENTIFICATION
| A DC VACUUM TUBE VOLTMETER
e W ' -hp- Model 4124
' R ' J o i1
; i!
This mechanical parts breakdown is provided as a convenient meahs of mechanical parts
identification for Model 412A, :
.. \
Y " : !
. .‘ ‘ _r‘f '|1'J‘ C - f ; .
. JBAfmWO Sy DO October 1971.9
:’. ' 1'.1 ‘J‘J . -;! ===
/  Prinudin US.A., {’ v ) S HEWLETT i ’ PACKARD
e [ ‘ .;:If. ' ) 1-' / i f .

rl i] f ,‘ | o
,:_ ; J I' l. ' . |) g 4 ’a‘ b

! Y .
For rnorlc If‘tf‘tlmﬁ\lnlon, call your
Waest (213) snj-tm. Or, write:
I ! 0 h .

LR )

]‘. [
vy
gt }
r‘[l.
1 ||',‘

o )
] |

‘ 3
Jocs) HP Ssies Office or Emst (201) 2655000 ¢ Midwest
HewlettPackard, 1601/ Page Milii Rosd, Pelo Alto, Californ
. ‘l o1 : 1
e '

!

(312) 677.0400 » South (404) 4366181
i B4304. In Europe, 1217 Meyrin-Geneva

)
i

!

e




PARTS LIST

INDEX R -
o bt.r»w, 3325 5/8” 2510-000)
2 Cabinet ussem' by-(blue) 506006938
| Cabinet sssembiy (olive gray) 5060-5967
3 - Chassis, reardeck $12A-1C
o4 Support, chossis TAH2A47A
5 Binding post, black 5060-0632
6 Binding post, red - 5060-0633 |’
7 ' Chassts, main deck . - 412A-1 A
B Chassls, side deck: 412A-1B
9 Light rod modular 412A:37A
10 Panel (blue) 412A-2
Panel {olive gray) 00412:00201
i Machine serew, 832 1/2" 2530-0003
12 * Switch, topgle 31010000
13 Nut, knurlcd 0.6 ODx lll6” 0540-0012
14 . Knob, leyer , 0370-0081
15 " Knub, bar with nrrow 0370:0035
16 Meter 1120-0305
17 Bezel No, | (blue) 5020-0653
Bezel No, 1 (ulive gray) 5020 6849
18 'Cable nssembly, chm - mA ) 412A:21C
19 - Cable assembly, common 412A-21B
20 ~ Probe und cable assembly, voltuge 00412262101
21 ' | 'Jewel (below Serial No, 978-19208) = 1450-0020
. Jewel (Serial No, 978-19208 and nbove) 1450-0413
, 22 of Screw,8%32x1” 2520-6009
I Boot,cahlc - 412A-83A
72 I Screw, 6f32x 1/4” ‘ 21460-0010
25 Insulator, binding post, § hole 0340-0089
26 Washer, 3/4" OD 30500055
27 Grommet cable '0400-0019
28 Bracket, cable A12A-1C
29 Bracket, cable F12A-12A
30, Shield, input efreuit 412A-6A
23 Grommet, rubber, 3/8" 0400-0010
32 Spacer, No, 6 - 8x 1/4" 0380-0018
33 Insulator, binding post, 3 hole 0340-0091
34 Gromumet, black nylon 040-0013
35 ~ Power cord (below Serial No, 19208) 8120-0050
Power cord (Serfal No, 978-19208 and above) | - 8120-1348
36 Fase holder . 1400-0084
Retaning nut 8/32 05100189

412A-14A

t .







| r | ; I  412A-15
SERVICE NOTE

_ b ‘ ’ | ‘ - i BUPERSEDES
: . : . ’ e‘\‘ NONE

! i
/ o b . hp-MODEL 412A DC VACUUM TUBE VOLTMETER
| ' ,
[ ‘ \ Serml Number 649- !7582 and below
oy ' MODIFICATION TO REDUCE CURRENT THROUGH REGULATOR TUBE VIGS |

| | |
E This modification should prevent the VIOS regulator tube from breaking down ( ﬂnshing)
| under transient or steady state high line conditions by reducing the current through it,
b

The modification should be performed only in the case of o flashing V105 rcgulator tube
MODIFICATION PROCEDURE ‘ '
1. Disconnect the powey cord from the wall receptacle,

2. Remose the cabinet pesembly frem the Instrument by rennving the two rcar o
: ; e securing serews fmm the instrumcnt.

3. Locate R124 and R125 on the,412A chassis. This may be ncmmphshcd using
the lyplt.nl right side view given in the 412A Operating and Service Manual.

' ", 4, Remove R124,a 2,8 k ohim resistor, and replace with *hp- Part No, 0811-1512,8
' ‘ S 4k uhm 5%, 5 W resistor [cnvmb r sufficient. room for resistor heat dissipation,

I 5. Remove R125, a 27 k ohin resistor, and replace with -hp- Part No, 0811-1867,a
S 15 k ohm, 5%, 5W rcsismr Ienving sufficient room for rcsismr heat dnssipatlon

6. chlacc V]OS with a new hp- Part No, 1940 0007 '
I] . 7. Replace nnd secure the eabinet assembly.
| No ndjustméht should be required as a result of this niodiﬁcalibn. | : -
o ! This modit’ cation is l‘uétory incorporated in 412A" scfinl number 649-17583 and above, J

Correct the Replaceable Parts List and Schematic of you: 412A Opemtim, and Service
Manual to reflect this ch:mge. : "

i

|
|
!

i '
N l
;

JK[pw/WO L o _ 7719

| ;
CPRINTED IN USA. - ' | - —

y | . HEWLETT ﬁ PAGKARD

| o
.- For more Information, call ‘your local HP Sales Office or East (201) 2665000 = Midwest {312) 677-0400 » South {404) 4356181
I West {213) B77-1282, Or, write: Hewlett-Pockard, 1501 Page MIll Rood, Palo Alto, California 84304, In Europe, 1217 Meyrin-Geneva
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& MODEL 412AR DC VACUUM TUBE VOLTMETER
' ' ' SERIAL 134-05282 AND BELOW
. ; {Rack mounted Inatrument)

IMEROVED GROUND CONNECTION

To facilitate using the & Model $12AR* DC Vacuum
Tube Voltmeter, Serial 134-05282 and helow, with a
"floating’ ground, the easy-to-make clrcujt change
described In this Service Note 5 necessary,

:

Installation of this modification will provide a better
ground connection for the shiclded cable leading from

the Modulator Assembly to Amplifier Tube V10IA.-

This new ground will eliminate bios circut disturb-
ances when use of your Voltmeter requires an input
isolated from ground,

* Rack mounted instrument only,

[

a ‘:
-, distribution nbcrg,i

. 01222-1 -

Frinted In WLB.A,

MODIFICATION PROCEDURE
i 1) Disconnect power and remove cabinet,

2) The black lead extending from the modulator end
of the shielded cable (routed from the Modulator
Assembly to Amplifier Tube V101A) should be dis-

, connected from the center terminal of the five-pin

terminal strip, This terminal strip is located near
the rear panel QUTPUT terminals,

3) Connect this black wire tothe main ground :crminal
nn the Modulator Assembly, (At junction of two other
black leads,) ' | _

+4) Replace cabinet,

5) No ndjustments are required - oan operating check
completes the modification, ; . .

i

] Lo .
, l C‘usla_mer Se.rrvice * 335 Page Mill Road, Palo Alto, California 94306, T el (415) 326-3950
. @ Europe: 54 Route Des Acacias, Geneva, Swilzer/and, Cable:" HEWPACKSA* Tel, {022) 42.81.50
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~hp- Model'412AR DC Vacuum Tube Voltmeter -

‘ Serial Number 424-16082 and below

INSTALLATION OF ZERO ALJUST CONTROL i

]
' I !

A constant zero offset, independent of range sctting
(~hp- Model 412AR in the voltmeter function), eanbe

‘eliminated by the installation of a Zero Adjust vari-

able resistor (R129). If your Model 412AR hasazero

Instrument Is operated in an In-
creased temperature environment.
Allow 20 minutes warm-up for the
Instrument to reach ambient opera-
ting conditions before removing the

offset which decreasesas the range Is increased, see

; Service Note 412A/AR-1. cabinet. - Reposition the red/orange

wire to correct the zero offset and
allow 20 minutes operation before
determining the results of reposi-
tioning the red/orange wire. 1If the
above procedure does not eliminate
the zern nffset. Install the zero ad-
just control us outlined in the fol-
lowing procedure.

NOTE

Minor zero offsets can be elimf-
nated by the following procedure:

A bare resistance wire connects
B6, B4, €3, C1, CiB and Cl6on
the range switch, B6 indicates
wafer B, pin 8, with the switch ' o
wafers lettered from the frontof '

; o ' the instrument, 3

|

i N ' ' 1. Remove dust cover.

" VIEWED FROM
TOP. REAR
OF INSTRUMENT

15 34 13 .

t
INSTALLATION PROCEDURE FOR ZERQ ADJUST
CONTROL.

2. To facilitate the installation of zero adjust circuit,
thé power transformer must be moved, so tempo-
rarily remove 120 02 {R122) and 560 Q {R123) bias
resistors [rom terminal #10 of power trunsformer,
Then remove the mounting nutsard move the trans-
former out of the way.

y .
" 3. Drill holes as diagrammed in Figure 2, Mount
7 pin terminal strip and potentiometer. Replace
t  power transformer and reconnect'the twobtas re-
sistors,

Figure 1. Rear View of Range Switch Wafer " 4, . Install components as diagrammed in Figure 3.

1 N

A red/orange wire counects from
one of these pins to the function '
switch. Reconnecting the red/ 5. Refer to Figure 2& 3. Connectaviolot lead from
yo - orange wire closer to B6 willeli~ TB7 (1) to negative side of C118. <Connect two
: minate o small downscale offset Mack leads from TB7 (3) and TB7 (b) to corres-
. and reconnecting closer to C16 ponding sides of zero adjust control (R128), Con-
: : will eliminate o small upscrle nect a white-orange lead from TB7 {4) to C115,
. . offset. Zerooffset may increase and an orange lead from TB7 (7) throughthe metal
in the upscale direction when the 4 grommet to V104 (5),

/ i

. w , o
! g . Customer Service » 395 Page M/l Road, Palo Alto, Califorma 94306. Tel (475) 325- 3950
] . . Europe; 54 Roule Des Acacfas, Geneve, Switzer/and, Cable:"HEWPACKSA® Tel.(022) 42.81.50
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Figure 3. Wiring Dingram of

Zero Offset Adjust Control ; _
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Figure 4. Schematic Dingram of |
Zero Offset Adjust Contitol

A o Page 3

6. Reinstall the dust cover nnd warm-up the instre-
ment for 20 minutes, Use the followling procedure
to set the Zero Adjust and ndd the paragraph to
your Operating and Service Manual between the
CATHODR FOLLOWER BIAS ADJUSTMENT and
the AMPLtF’Il;?R GAIN CALIBRATION nnd METER .
CALIBRA".{IOTI paragraphs.

|

DC ZERO ADJUST.
b
a.  Set the mectmnlcnl zero aceording to the Matn-
tennnce Section of the mapual,

L. Set the 412A function switch to +DCV nnd the
range switchto 1 V.

¢. Short the DCV cable to CcoM cnble. !

d. Adjust the Zero Adjust varable resistor for
zero deflection on the meter. Checkthe zero
by switching rom +DCV to -DCV. Whehn the
meter is properly zeroed, this switching
should produce less than 2 minor diviston of
deflection,

Add the compaohents in Table 1 to the Replrcealie Parts
List in your Operating nnd Service Manual, Correct
the schematic ns shown in Figure 4. .

Table 1
Cireuit :
Designator Description -hp- Part No,
R120 Resistor, var ww - 2100-1667 |
10 k9
RI130 Reststor, fxd 100k2| 0683-1045
RIS; Reslslorr fxd 430002 | 0683-4326
R132 Resistor, Ixd1,6 M| 07567-0156
CR192, 103 | Diode 1910-0016
TBY . 7 Pin Terminal Strip| 0360-0023
Wire lor Modification »
| =
} Violet - 3-1/2 inches
1 White/Orange 12 inches
1 Orange p-1/2 thehes
2 Black 1~1/4 inches
T YAl wire is 22 guage

~hp- Moadel 412AR with serfal mumber 640-15082 nid
above reflect this changoe,

Japuary 1967 - 9







HEWLETT
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poxarp | SERVICE NOTE - ' 48R3

1

: ~hp~ Model 412AR DC Vacuum Tube Voltmeler , |
{All Serinl Numbcrs) _

~hp- Model 413AR DC Null Voltmeter
(A1l Serial Numbers) " .

MODULATOR CABLE ASSFMBLY

The modulntor cable nssembly for Model 412AR and 413AR, -hp- Part '

No, 412A-16F, has been mnde avallable as a separately replncenhle

part, This cable i5 no longer avallable s part of the moduhtor resembly
' (412A-30A).

Antd this part to the Replaecable Parts List of vour 412A tind 413A
Operating and Service Manual as a replnceable part for rack mount
instruments only !

' - ’ S ~ March 1068-0 \ -

! . ’
Customer Service » 333 Logue Avenue, Mountain View, Cplf’fomia 94040, Tel. (415) 968-9200

® ' - ! A ! ' ‘
: .

Europe; 64 Roufe Des Acacjas, Gengva, Snﬁi’zerland, Cable: "HEWPACKSA” Tel, (022) 42,8150 '
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L MECHANICAL PARTS IDENTIFICATION | |

. DC VACUUM TUBE VOLTMETER . b L
\ L ; -l:p- Model -112AR . : ' :

!
i - |' . ‘ ‘ ! b - ! : ‘}
\ oo ) ., This meclnniml p.ulb breukdown ih providml AS A convenent means . oo
. | S 0 »of mechanicnl parts identification for Model 412AR, ! ‘ :
o . | ] v ; '
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'PARTS LIST

412AR -5 !

INDEX

;
I

© Grommet, black nylon

' NUMBER DESCRIPTION =lip- PART NO,
1 Screw, B/32 x 6/8" 2510-0001
2 Dust cover nssembly 412-41R
3 Binding post assembly, black HO60-0632
4 - Binding post nssembly, red h0GO-0633 -
) Insuintgr, binding post, 3 hole 0340-0001
8 Chaseis, rear deck H2A-LE
7 Insulator, binding post, 3 hole Q34n-0047
B Chassts, motor mount 412A-1G
\ N Shleld, moantor J12A-6D
18V Brireket, switch d12A-121
11 Gusset k 4124110
12 Washer, 3/4 OD © 3050-005b
13 Insulntor, binding pnst, 1 hole 0340-0084
14 Bracket, cable elump 412A-14D
16 Pancl 412A-TR
16 Michine serew 8/32 - 1 2570-009
Vi Knob ~ lever 0370-( 08}
18 ‘ Meter 1120- 3305
10 - Kvnob ~ bar with arrow 0370 0035
20 Probe and enble nssembly, voltage 412 5—218
21 Canble nssembly, ohm - mA 411A-21C
22 Cuble nssembly, conmmaon 112A-218
23 Boot, cable ' 127 -83A
24 Muchine serew B/32x 1v 25:}0-0000
26 Fuse holder : 1400-0084
26 Nut, knurled, 0,6 OD x 1/18" 01000012
27 Jewel 11500020
28 Switeh - togple 3101-0001
20 Lnmp hplder I"-Ibn-0022
30 Light rod, modulator HL2A-37B
31 Chassis, mnin deck [412A-1D
32 ~Clamp, cable, 1/2" wide |i«u:m»oo:n
33’ _! Chassls, pawer supply , HMRA-1F
34 Grommet, rubber, 3/8" 0400-0010
35 Spicer, #6 - B x 1/4 0380-0018
36 Retaining nut, 8/32 0510-0189
37 Pawer cord 18120-0050
38 0400-0013
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!

SERVICE NOTE
' g SUPERSEDES
NONE

hp- Model 1 2AR DC Vacuum Tube Voltneter
{Serin) Numbcr 6:49-1 7582 and below)

MODIFICATION TO REDUCE CURRENT THROUGH !I:{IEGULATOR TUBE V‘US
| /

‘Mis moditication should prevent the V105 regulator tuhu.j' from breaking down (I}inshing) '
under trmsient or steady state high Jine conditions by reducing the current through i,
The modification shonkd be perfonned only fn the cose of u Rashing V105 rcgnluiur tube,

!

MODIFICATION PROCEDURE
R 'Discbnn‘cct the power cord from the wall reeeplacle,

2, Remove the cabinet assembly from the instrument by removing the two zear
securing serews from the inslmtucm. .

B . J
3, Locate RI24 und RJ25 on the $12AR chasss. ,
: ‘ T
4, Remove RI24, 0 2,8 k obm resistor, and replace with Ap- Part No, 08111512, 0
4k obm, 5%, 5 W resistor Jeavjng sufficient room fox resistor hent dissipation,
5, Remove R125, n 27 k olim resistor, ond replace with -hp- Part No, 0811-1867, 0
.15 K alum, 5%, 5W resistor leaving sufficient room for resistor heat dissipation.

b : i
6, Replace V105 with u new -hp- Part No, 1940:0007,
!‘
7, Replace and secure the cabinet nssembly,
!
j
No pdjustment should be required us u result of this moditication,

This modification s faetory incorporated n A12AR’s serfol mumber 649-17583 ond

lnbuv.'c. | .

Comect the Replaceable Parts List and Schematie of your 412A Gperating and Service
Manual to reflect this change, . ; J L
! ' :

Customer Service » 333 Logue Avenue, Mountain View, Collfornio 84040, Tel, {415) BG8-0200
Europe: 54 Route Des Azaclos, Geneva, Switzerland, Cable: "HEWPACKSA' Tel. (022) 42,8160
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