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GEMNERAL INSTRUCTIOMNS

1) The Model 221 Electronic Volt=Ohm Meter is constructed very easily with the aidof fully detailed perspective drawings
and step-by-step Instructions. Before starting the actual construction, it is advisable to study the schematic and plctorlal
wiring diagrams until all of the steps are clear in your mind. Do not rush the construction, as careful work will result in
a properly constructed instrument in the shortest time. In addition, Tt is suggested that you run all leads exactly as shown
on the pictorial wiring diegrams, as this will make the wiring an easier job and Insure proper operation of the instrument.

2) USE A GOOD GRADE OF ROSIN CORE SOLDER ONLY. UNDER NO CIRCUMSTANCES USE ACID CORE SOLDER
OR ACID FLUX inasmuch as the acid flux can cause serlous corrosion. Before soldering, moke certain there isa good
mechanical connection. The solder must flow before you remove the soldering iron as this will prevent rosin joints which
are poor electrical conductors. If you are soldering close to a part, hold the ends of a pair of longnese pliers between
the part and the solder joint. The pliers will conduct the heat away and prevent the component from being unduly over-

heated.

3) Carefully unwrap all the parts and check them in the space provided on the parts list. Note; In order to maintain the
supply of kits and insure prompt dellvery, we are forced to buy the same component from several sources (standard manu-
facturers' parts are interchangeable). You may find that the value of a component will vary within the allowable circuit
tolerance. This means a resistance of 470,000 ohms may be substituted for, or may measure 510,000 ohms, etc. Any part
supplied will work as well as the part for which it was substituted. Mo substitutions will be made on precision components.

CONSTRUCTION PROCEDURE.

For your convenience, the construction of the instrument has been broken down into a logical series of Assembly
Prints. Each Assembly Print consists of a detalled drawing and a table of step~by-step Instruction so that ne step can be
overlooked. Space has been provided on the tables to check off each step as it s completed. Follow the order of the
Assembly Prints to finish the mechanical assenibly and the wiring quickly and easily. -

PARTS LIST FOR MODEL 22]

St.} Sym. Description Amt,  St.f Sym. Description Amt. St.#  Sym. Description Amt.
100 B1 pilot light,....... 1 130 H25 meter washer. . era 4% 158 RY 5M ohm res. =L 1
101 BTl 1.5v battery..... 1 -, E131 H26 ground lug.t. 00, 5. 159 R10 — 1K chmres...... LT
102 C1 .002 mfd cond..... 17 132 H27 pot ground lug..... PNE 15y o RITT IK ohmies....... 1
103 C2  filtercond....... .1/ 133 H2B  )/4" standoff.....2(7T’ 160 R12 2K ohm pot adj.... 1V
104 C3 .1 mfd cond. ...... 1v 134 H29  £10-24 nut........ 2 181 RI3  9.50hm 1% res.... 1
105 C4 .01 mfd cond...... 1Y 135 H30  3/8" lock washer..10V/ 162  R14 95 ohm 1% res..... 1v
102 C5 .002 mfd cond. .... 1% 136 H31 3/8" flot washer... 4% 163 R15  9.5K ohm 19 res.. .1\
106 HI =TT | e 1+ 137 H32 3/8" hex nut,..... v 164 R1& 95K chm 1% res.... 1w
107 Hz BhosiiN: viasimiis aes 1 138 H3IZ  wire..vn' e rollv/ 165  R17  9.5M ohm 1% res.. 1V
108 H3 cabinet........... v 139 H34  test lead wire...... 2v 166 RIB  5Mohm 1% res.... 1°/
109 H4 handle............ £V 140 H35 shielded wire....pc.t” 167 R19  4,.5M chm 1% res.. |/
110 H5  pilot lightass’y.... 1V 141 H36  #6 lock washer..... 7/ 168 R20 400K ohm 1% res.. 1/
111 Hé linecord.......... 1 142 H37  bare wire....... pc.v/, 169  R2l 50K ohm 1% res... 1V
112 H7  wafer socket. ..... 3V 143 H38  nutshidr.washer...1V, 169 R22 50K ohm 1% res... 1o
113 H8 battery bracket.... 1V 144 H39  nut, washer....... v/ 170 R23  2M ohmres.2:21 AV
114 H?  red test prod...... 1V 145 H40  #6 fibre washer.... 21 171 R24  3.3M ohm res..... 1w
115 H10  black test prod.... 1Y 146 Ui phone Jack........ 1~ 172 R25 500K ohm res o k. 10/
116 HI1  alligater elip. .... IS <l pin jack.......... I 173 R26 5.6Mohmres..... |V
117 HI12  barknob......... 2V 148 13 banana jock....... 1V 174 R27 1K ohm potecal.... 1/
118 H13  round knob....... S ¥ LI Y R S, 1V 175 R28 1K ohm potadj,... 1V
119 HI4  3/8" grommet..... 1V 150 P1 phene plug........ 1Y 174 R29 1Kohmpoteal....1"
120 H15 1 lug term.sirip....1v 151 P2 pinplug.......... ¥ 174  R30 1Kochmpoteal....1V
121 H16 3 lug term.strip....1vv 152 P3 banana plug....... ' 176  R31 15Mohmres...... W
122 HI17  7/16" nut (S1)..... 2N S8 R 10K ohm res. 2W...1V 177 51 SPST switch.,..... 1V
123 HIB  #6-32 screw....... 4+ 154 R2 33K chmres. 2W...1~Y 178 52 3 pn[u,ﬁti:m, sw.. . 1V
124 H19  #6-32nut......... 8/ 155 R3 20K ohmres..22J5.1v 179 $3 6 pole,4 pos. sw...1"/
125 H20  #10-24 screw...... 2V 156 R4 1.5M ohm res. . ... Jvo1B0 T transformer. ... .... v
126 H21 ;paqhetﬂ ....... pc.n/ 157 RS 2M ohm pot.. % ... 1V 181 VI 6Hé tube. . ....... 1V
127 H22 ¥ P K. screw.....7Y 156 Ré 1.5M ohm res. . ... vV 182 V2  6SN7nbe........ AV
128 H23  meter lug......... 2/ 158 R7  S5Mohmres.5A1. IV 183 V3 6X5tube......... 1V
129 H24  meternut......... 2./ 159 R8 IM ohm res....... 1v 184 instruction book. .. 1V

Motes: 1) All resistors 1/2 watt unless noted differently. 2) WHEN ORDERING A PART FOR REPLACEMENT, please
include the stock number of the part and the serial number of your instrument.
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ASSEMBLY PRINT 4
Model 221 '

) CHASSIS WIRING
{5) means solder, (C) means connect but do not salder




LeC I°POW

A psadosd sjoojp
~Ul MoU SqouN S| "sMedos jes ey uagyBll  -Ajaayoadsas
suopisod LY ‘ASw PUP 4SLTOA DQ-. 54l 104 siaow
BUE Mo sqouy yojime JOMNYY PUC yaiiMs NOILDMME
sy dn suj| puo ‘smeids yes sy ussoo] "ob || Leyy E\/
i0) 50 @SIMNTO|D=IRjUNDD SAYIL[ME SUY SDJOY  TsMEIos j@s
sy uagyBy puo ‘zg ‘yoyims JONYY B4 PUD £S5 "yoiims
NOILDNNA 844 40 s4joys ay} uo(z | H) sqouy Jog sy eoo|y

"smados jas ayl uajyby puo
*A|sAyoedsas siajewojjusiod “rQy O¥IZ PUS QY SWHO
944 4O HDYS ey uo (g]H) sqou punei ||Dws sy oDy

(£ g Ajquassy Butducdwesso

?|qo4 eyd ' L ONIIM ANY ONILNNOW T¥NI4 . 4o Hod so
_uﬂu..._«._n__a_._ anﬁ _n_._..b.._ M.m T_.__u Nm -ﬁ_.mu.:h!_n hu.‘...—.n n_Eﬁ_u_ n_n_. n..E

FPL-Ly dA1S - INIWADVTd GONX

*jeund eyy yBnosyy sup syyoys jod ayj sayyo aoojday pun
4)posodwey saowes - pajunow Ajsnolasid sinu xay 8/

s

PR4UnNoW D £ PUD 76 52U 1ms “Buiim u| 20Us{uaAuoD Jog
#wZEHHT ' IEH T nEoys g mL\&)

YZH 4T ‘STHy¥ sBng seew gz LG
&lH 7 ‘9EH,¥ juswesow JogaW  |W .?w)
ZEH L "0EH T 32| suoyd | m-m\,
LIHgZ  Yyo4Ims 91BBoy 154 IS p-G
i2ysoM 30| ;
7 40U SEH, L ol ouneq  gr g5 /N
hH.._.-ﬂ._-_-._ .HT_Ln
¥ 40U gEH, 1 jooluid  Zr Ze§
*8IMpY payoi20ss0 Wy sopd gy 15
Uil PRiunow uoydpssag "wdc mnn*w \Ix

+ ANYd NO DNLLNNOW

S LNidd ATaWaSSVY

“iusuinijsul Jnak 4o Jaqunu 01 Sy
pub 1300 9y jo Jequnu 3o04s ay] apn|ou)] ssoa|d
"INIWEOV43Y 4O L3V ¥ O NISIAHO NIHM




1ZT I1°POW 9 ININd AT9WISSY

-4yB1y maiot pup Bnjd jo pus oj Jaaod apljs 'Bnjd buoupq uo |Duluuay o) Biim jo pUa Japjog

‘11 yBnosyy auim jo pus Jeyo Ipijs pup ‘g4 "Bnjd ououpq wosj 18Aca masosun C{|H ‘dij> JojoB|||D O} pus suC JBp|OS "yEH ‘daim pR3| 53y jo spus diyg

Rk TR | ST

ra

Gviil 1531 NOWWOS

"j4yBis maios pup Bnyd jo pus o) seao> epijs *Bnid uid ue [pujuue; of eam
jo pus sapjog 4 yBnouyj s4im jo pus Jayjo apijs pup ‘z4 ‘Bnjd upd woyy Jeaos masosuny tynu Buls yjim 3anas puo dyy posd puncup aim pesodwe pujpy  diy posd
uj ajoy ||ows woyy sapnuosd pus paddisys auo |lun posd yBnosy aaim epljs ‘OLH "pead i394 3oD|q wouy ynu Buw sAowsy peH euim pos) ysey yo spue diyg

S

T~bE-H

avil 1531 OV

“yyB1y ma13s puo Bnid jo pus o} 19A03 Sp||§ *JOJINPUDD JaUUY o pud pascdxa woly pajoucdes |[em 51 Bulp|aiys joy suns axpw  “dwo|> o Buppjeiys Jepjog

-Apeinoes piay st 302 8y4 oy; os ) dwiin Cjouiuusy Buo| syy jo pua a3y} yo dwo|s uy Buipjeys pesodxe jsasu] |4 Jo Bn) [oujuuay poys o) JojINpUOd JauU] Jap|og

“31 yBnoyy anm pap|ans ayj jo pus seyjo apijs puo ‘|4 ‘Bnid auoyd woij Jea0d messsun  “gnu Buls yyim sandas puo dij punocuo asuo pos| Buipnyosd puipy cdi

. poid ul ajoy ||ows wouy mu_u::.u._n Po2| Joysisal [Lun 'sing Jojsisay ,._n_.o._n_ yBnodyy ajgoo apijs "s4 "poud ysay jo diy wouy gnu Buls masasun *JOJINPUBS Jauu| m_ﬁ-u_mun_
...r___:._n.: peiosodas ||am 51 Buipjaiys oy ains ag gy ‘Joy4sise) WYo WG| Of JOIINPUOD JIUUI JO PU3 BuUD JAP|Og CUMOYS SO ‘coy feuim papialys jo spue diyg




ASSEMBLY PRINT 7 U
Model 221
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please include the stock number of the part ond

the serial numbar of your Tnstrument.
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FINAL MOUNTING AND WIRING

o Step!  Sym. Deswripton From_ Io ¥ Steef  Sym. Desorlpton  From To
D0 TSRS, ERT 7 VT T (s) s1#1 V714 H33  wire *s3f1s  (S) )
V72 Hé  llne cord lead (s) si#2 7=15  H33  wire *S3fRA  (5) 12
7-3  **Mount switch 53 with 1¥H30, 1#H31, 17Ha2 16 H33  wire *SI'RE  (5) M1ty
V74 HB wire *S3P3E  (S) Raof2 17 **Mount swltch 52 with 19430, 1#H31, 1#H32
y—s H33  wire *S3M4E  (5) R3ok fm H33  wire *S32C  (5) s2frC
6 H33  wire < wSalgx (s)valy v’H? H33  wire *S3FRD  (5) M1¥2
\A:- H33  wire *5304D  (s) R27P2 ,/'2“ H33  wire *S373A  (5) S27RA
: HI3  wire *s3f2p  (5) R27" 7-21  H33  wire *S3'RB  (s)s2?1B
9 H33  wire *33f3D  (5) R2872 V722 HIZ  wire *Hish1  (5) BT
7-10  H33  wire *S3M1E  (5)R29 V723 H33  wire *H15f2  (5) BT1#2
W1 H33 wire “s3f2x  (5) Rs5f2 “24  H37  bore wire (S) H5#2  (5) H5#3
"12 C3  .Imfdcond. *S3P3X  (5) V14 7-25  H33  wire waly  (s) HsFy
V=13 RIT 1Kohmres. *S3F1D  (5) R12%) V 726 Knob Placement - Instructions on Ass'y. Print 5

*Connaction soidered previously. **Maount to panel as shown on Ass'y. Print 5.
- FINAL STEPS

You have now completed the mechanical asiembly and the wiring of your instrument. Insert the tubes and the pilot
light as shown In the flgure below. Check the wiring carefully for errors or omissions: If you have an chmmeter ; measure
the resistance from V3, pin 8 to ground {before connecting the instrument to the power line). If It Is Jess than 40, 000
ohms, check the rectifler clrcuit. Insert the plug on the line cord into the 115 VAC power supply and turn the instrument
on. If you have & voltmeter, check to see |f you have the following voltages to ground {within 20%). v2, pins 28 5 —
90v; V2, pin 3 — 3 to 4v; V2, Piné =—3 todv. If these voltages are not present, chagk the wiring and components
in the circults Involved. Whether you have made the veltage and resistance checks or not, proceed with these remaining
steps. Check to ses that rototion of the "ZERO ADJ » potentiometer results In movement of the meter pointer. Set the
FUNCTION switch ot "OHMS" and observa whether the meter pointer swings to the right as should. Check to see
whether the "OHMS ADJ." potentiometer can adjust the meter pointer to full<cale deflection,

After you have made these checks, proceed with the coliration. The calibration procedure is described completely
in the MAINTENANCE section of the Instruction Book . After calibraticn, mount the battery bracket, H8, on the cobinet
with 20H18, 27H19, and 2/H34 as shown in the flgure below. Then mount the handle, H4, on the cabinet with 2fH320,
2'H28, and 2FH29 as shown In the detall sketch. Insert the battery in brackeat H4 + and slide the chassis into the cabinet -
securing 1t with 7/ H22 as shown In the figure below,

If the instrument fails to operate properly, moke certein that the wiring and the components in the cireuit are
correct. Almost all troubles reparted to us in the past, have had improper wiring os their causa, If the wiring is correct,
test for continuity and check individual components for breakdewn. If you are siill having difficulty, write to our engi-

* naering department (Electronic Instrument Co. ¢ Inc,, 3300 Northern Blvd, » LLI.C. 1, New York) listing all indications
which might be helpful, The serial number of your instrument should be included in any correspondence. If desired, you
may return the instrument to our factory, where it will be placed in operating condition and calibrated for $4.00 plus the
cost of parts replaced due to their being damaged in the construction of the instrument. Pack the unit very carefully; in
the original shipping carton, if possible. Send it to the ahove address, prepaid Railway Express.  The instrument will be

y retumed as soon as possible, express collact,
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Model 221  ELECTRONIC VOLT-OHM METER “JF[77]




