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STANDARD COLOR CODE — RESISTORS AND CAPACITORS

INSULATED FIRET NING BECOND IING THIRD RING
AXIAL LEAD RESISTOR UNINSULATED RODY COLOR END COLOR DT COLOR =
Br — Inzulated Colar First Figure Second Figure Multiplier hlsc CERAMIC RMA CODE
Black = Nowdasvlted BLACK 0 0 None Dt 3-Det
o BROWN 1 1 ]
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= OBANGE 3 3 00
YELLOW ] 1 .00
Talerance LHEEN 5 5 (i, Ddich
= Multipliar !:i”:l-"l : [ i (R, DD
st Ind Significomt Fi NTOLET 1 T LLLCETRCHT ]
Wire wound resistors bﬂ'nll:F Foss GRAY & B U, CH0 00, 3N Temp. Coefl.
1+t digit bosd dosbls widik WHITE b 9 (RO, CH 43, DM R
RADIAL LEAD DOT RESISTOR 5-DOT RADIAL LEAD CERAMIC CAPACITOR EXTENDED RANGE TC CERAMIC HICAP
T Capacity
Temp.—
g LY
. Teleromee
i | |
bz TC Multiplier  Multiplier  Tolerance
RADIAL LEAD (BAND) RESISTOR BY-PASS COI.'IPLIHG CERAMIC CAPACITOR AXIAL LEAD CERAMIC CAPACITOR
Multinlior
Zad Figera
Tolerance Ist Figere

The standard color code provides all necessary information re-
quired Lo properly identily color coded resistors and capacitors,
Refer to the color code fiw numerical values and the zeroes or
multiplicrs assigned Lo the colors used. A fourth color band on
resistors determines tolerance rating as follows: Gold = 57,
silver = 109%,. Absence of the fourth band indicates a 207

Lolerance raling.

The physical size of carbon resistors is determined by their
wattage rating. Carbon resistors most commonly used in Heathe
Kits are 14 watt. Higher wattage rated resistors when specified
are progressively larger in physical size. Small wire wound
resistors 14 watt, 1 or 2 walt may be color coded hut the first

band will be double width.

MOLDED MICA TYPE CAPACITORS

CURRENT STANDARD CODE

RMA 3-DOT (OBSOLETE)
RATED 500 W.V.D.C. + 20% TOL.

White (RMA red }“"*““"“ﬂ'“ sl
Black (JAN) Mubtiplier RMA il
Class Tolerence A z Eﬁﬂﬁuﬂl Figwre
5 RMA (5-DOT OBSOLETE CODE) RMA &6-DOT (OBSOLETE)
‘Werking — {1
20 SimiGicant Figure Vakenr o] O 1= Tlemn 2 Significant Figere s &
Multiplier Moltiplier 3l .
Frest I=t Znd {st,.m:_f Figure
l'l:::lllﬂ Voltoge ﬁ Moltiplier Mulriplier
— alerence
—— Talorease Working Tolarasds Warking Yoliage
Voliage
TUBULAR CAPACITOR Isr{ Significant Flgers HDLDEELI.;T';;..EECHGH JAN. CODE I‘.:.H'.I.t'.lThll:}'!JI L
Illlﬂi!r Working Valts Figare
Harmally Block
— stamped far Bady
value
Tolerance and| Siguificomt el D Msltiplier
Ist| Veltoge Figura
A 2 digit valtoge rofing indicates more then 900 V. - ‘[!i'.]ﬁp-r Figure
Add 2 zeres to end of 2 digit number. 1at Charocteristic

The tolerance rating of capacitors is determined by the color
code. For example: red = 2595, green = 59, ete. The voltage
rating of eapacitors is obtained by multiplying the color value
by 100. For example: orange = 3 % 100 or 300 volts. Blue -
6 100 or 600 volts

In the design of Heathkits, the temperature coeflicient of ceramic
or mica capacitors is not generally a critical factor and there-
fore Heathkit manuals avoid reference to temperature coefli-
cient specilications.
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HEATHKIT
MODEL PS-2

VARIABLE VOLTAGE
REGULATED POWER
SUPPLY

j SPECIFICATIONS
4 Power Requirements .. ....... it 105-125 V 50/60 Cycle AC
OverallSiZe .. .. ... .+ ¢2ususvvan. T2" high x 133" wide x 74" deep
it et o e L e . . ...15 pounds
} T P e L e e 43" Streamlined case
Range: 0-500 Volts DC
: 0-200 Ma. DC
g1 1 1 e B R el i 1 5V4G Rectifier
] 2type 1619 Control Tubes
| 1 6SJ7 Control Amplifier
|| 1 0C3/VR105 Regulator Tube
e & e e L .Continuously variable 160 to 450 volts, no load.
A b b T | B e iy o Linear from 0 to 15 ma. at 400 volts output
n " 0to40 ma. at 350 " n
" 0 to 70 ma. at 300 " "

=
E

n
" (to 100 ma. at 250 "
" (to 130 ma. at 200 "

=
=




It is not difficult to construct this instrument if the instructions are carefully followed. Do not
rush the constructior. Take time to do a first classjob to insure years of troubleiree operatlon.
Hurried work incressec tho chances of mistakes and subsequent difficulties. THEREFORE,
READ THIS MANUAL FULLY THROUGH BEFORE STARTING THE ABSEMBLY.

Begin by checking the parts against the paris list. Identify earh part, uvsing the charts on the
inside of the cover af this manaal where necessary. Thus, you will avoid throwing away any
small parts with the packing.

Familiarize yourself with the layout by studying the pictorial diagrams and other data, Then
proceed by following the constructlon notes,

Read the note on soldering on the inside of the back cover. Make a good mechanical joint of each
connection with ¢lean metal 10 clean metal. Use unly gowd guality rosin core radio type solder,
Dastes nr acids are difficult to remove and mirute amounts left combine with moisture from
the air forming a corrosive product. Weeks or months later corrosion may result in urtimely
fajlure. This corrosive product is also 4 fuirly gued conductor and may cauwae short circults
which damage the instrament.

NOTE: ALL GUARANTEES ARE VOIDED AND WE WILL NOT REPAIR OR SERVICE
INSTRUMENTS IN WHICH ACID CORE SOLDER OR PASTES ARE USED.

(When in doubt about solder, it is recommended that a new roll plainly marked “Resin
Cure Radiv Sclder” be purchased.;

§mail changes in parts may be made by the Heath Company. All paris supplied will work just
as well as the part for which it was subslituted. All substitutions will be of equalar batter fqual-
ity than the original, and will be made in order ‘hat & minimum delay will occur in filling your
arder.

Composition resistors and conirols have a tolerance rating of plus or minus 20% unless other-
wlge stated. Therefure, a 100K ohn Tesistor wmay test between 80K and 120K ohms. Frequently
condensers show an aven greater variation such as mims 50% to pius 100%. This Heathkit is
designed to accomodate such variations. (The letter “K” is frequently used to indicate a multi-
plier of 1000.)

CONSTRUCTION NOTES

Completion of this Heathkit is very simple, and no detailed step-by-step instructions have been
supplied. The large pictorial wiring diagrams, with the specilic notes given below, make it pos-
sihle to compiete the assembly and wirirg of the power supply quite easily.

The chassis and the panel are assembled and wired separately so far as possible, then fastened
together, We suggest that you fulluw Lhe wirlng pictorials fer best wire placcmont, Althouph
exact position of leads §s not critical in this instrument, the method illistrated may save time
and confusion.

Note that the chassis is not used for any ground refurns in the circait, This makes the appli-
cation of the power supply more {lexible, since-either negative or positive putput terminals may
be groundsd, I necessary, neither side of the power supply need be connectad to chasgeis or

ground.

Use insulated tubing furnished over lcods of resister=and condensers whare thay might arcident-
all¥ short to other conductors or metal parts.

Tube socket ping arc numbered from 1 to 8 starting at the keyway and reading elock-wise when
viewed from the bottom. Refer to Figure 3.
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CHASSIR:

Fasten tho tube sockets to the chassis with the keyway uf the sockets in the position shown by
the wiring pictorial {Figure 2) and using a 8-32 x 3/8 screw with a lockwasher under each nut.
Ingtall the five rubber grommets in the chassis holes provided,

The power transformer should be positioned with the green and gray leads toward the 1619 tube
sockets. Use 8-32 hardware to mount the transformer, placing lockwashers under each nut.
Mount the four-lug terminal strip and one of the three-lug terminal strips, using 6-32 x 3/8

screws, lockwashers and nuts._

Cut pnwer transformear leads to proper length and connect as shown in the pictorial dizxgraw,
(Do not connect the green or red-yellow lsads until panel assembly is mounted on chassis,)
Wire the cbhassis except [or leads 1o the panel controls.

FROJSAD
LisFs

ACKEL WSHER
LENTEOL M0T

@@

MW T MO T CONTROLY & S TESES
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PANEL: Set the chassis aside temporarily and start mournting parts on the front panel. Mount
the voltage cantrol with a control lock-washer between control and panel and with a nickel con-
trol washer between panel and control nut. Mount the pilot light assemhbly with the bracket to-
ward the lup, Mount the meter switch using a control lockwasher, flat washer, and nut so that
the lugs are toward the meter. Refer to Figures 4 and 5 for assembly detaile. '

Install the mweler using the hardware furnished with the instrument. Fasten the top meter serews
first, using the lower right hand screw to attach the remaining three lug terminal strip.

Wire the meter switch and voltuge contrel, leaving leads long enough to reach below the chassis
as required.

PANEL AND CHAS3DN

Attach the front panel to the chassie using 6-32 hardware to mount the two slide Switehes. These
Atrews are also used to fasten the chaseie to the panel, Install the binding posts on the front

panel as shown in Figure 6. Complete wiring of the panel control leads io chassis terminai
strips,

Place the power line cord through the grommet in the rear of the chassis, Tie a knot jor strain
relief and wire to the four lug terminal strip as shown,

This completes the wiring of the variable voliage power supply. Before attempting to try out
the unll, check the wiring very closely against the schematic diagram to make sure that the
construction iz complete and proper.

Prepare the cabinet by insialling the handle with 19-24 screws and by pushing the rubber feet

into the holes in the bottom. Fasten the unit in the cahinet with eight gheat metal panct serews .
and two screws in the rear of the cabinet.
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THEORY OF OPERATION

The Heathkit PS-2 Variable Voltage Regutated Power Supply Eit consists of a conventional power
supply system utilizing a 5V¥4G tube as a full wave rectifier followed by a simple capacity filter.
The output is connected to the load ter minals through the plule-cathode resistance of the paraileled

1619 tubes. This resistance may be considered as a variable resistor controlled by the 68F7 tube
cornected so that variations in the output voltage will be reflected as grid voltage fluctuations on
the 8877 . Corresponding changes in plate current to the tube will appear as bias vollape varia-
tions on the grids of the 1619 tubes, since the BBOK ohm resistor is common to the plate of the
B3IT and the grids of the 1619 tubes. The manual control of the cutput voltage is accomplished
by varying the normal grid bias of the control amplifier tube by proper adjustment of the 100K
matua: voltage control potentiometer. The time-delay of the regulating system s neglizible so
that even hum components in the output voltage are greatly reduced. The OC3 /VR105 tube isused
to stabilize the cathode bias of the 88T7 ube, The metering ¢ircuit is donventional, For maxi- -
mum flexibility, neither side of the output veltage is connected to chagsis. Thus the instrument
may be used lor applications requiring a grounded positive, =uch as a bias supply for amplifier
circuits. A separate winding on the power transformer supplics 6.3 volts ot 4,0 ampercs AC for
operation of tube filaments, ete,

BILCHT LI ACTEMELY Bl ey QOSF A SS £y
Fro s A &

USES

There are a multitude of uses for a suppiy of this type which immediately come to mind. It is a
convenient source of high voltage DC which in many cases will take the place of batteries. In
addition, it has a standard 6.3 ¥ AC output independent of the DC output.

1. Tha unit lerds itself admirably as a source of reference voltagee for meter calibration. For
checking DC voltmeters, a standard meter and the meter to be calibrated are connected in
parallel across the power supply output. DC milliammeters are calibrated by connecting
the standard metar, the meter to he calibrated, and a proper wvalue of resgistance in sories
across the supply outpul, Where standard meters are not available, the meter built into the
P3-2 serves nicely as a reterence standard,

2. A variable voltage power supply is extremely useful for making characteristic curve runs on
vacmim oibes,

3. Develooment of circuitry isexpedited as the supply can be readily used to powar experimental
hookups and “breadboard” designs.

4. The vnit can be used for suaplying the “B” voltage on battery operated radio sets Deing ser-
viced when no “B” halleries are available.

Pagze &
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IN CASE OF DIFFICULTY

1. Reecheck the wiring. Most cases of trouble result from wrong connections, Often kaving a
{riend check the wiring will reveal a mistake consistently overlooked.

2. Check the tubes,

1. Remnovye the AVAG rectifier tuhe and checlk the voltage at the HV laade a2 well ag the filamernt
voltage windings.

4. Check the filter condenser and then the remainder of the small enomponents.

3ERVICE

In the event continued operational dilliculties of the compieted instroment are experienced, may
we remind you that the Heath Compary has provided a technical consultation service. Every ef-
fort will be made to aszist you through correspanience. May we emphasize that lu all corres-
pondence this instrument should be referred to as the Model P5-2 Variable Voltage Regulated
Power Supply.

The facilities of the Heath Company Service Departrment are also awvailable., Your instrument
may be returned {or inspection and repair for a service charge of $3.00 plus the cost of any
wdditienal matcrial that may be required, This scrviec palicy applics only to acompleted instru-
ment constructed in accordance with the instructions a8 stated in the mamual. Ilostraments thal
show evidance of acid core solder or paste fluxes will be returned not repaired.

The Heath Company is willing to offer its utmost cooperalion to assigt you in cobtalning proper
aperation of your instrument. The repair service ls available until one year from the date of

purchasae,

WARRANTY

The Heath Company limits its warranty on any part supplied with any Heathkit (except tubes,
meters, and rectifiers, where the original mauufacturer’s guaraniee only applies)to the replace-
ment within three (3) months of 3aid part which, when returned with prior permission, postpaid,
was in the judgment of the Heath Company, defective at the tlme of sale.

The assembler is urged to follow the instructions exactly as previded. The Heath Company as-
sumes no responsibility for the operation of the completed instrument, nor liability for any dam-
agee or injurics sustnined in the aszsembly or operation of the device.

HEATH COMPANY
EBenion Harbor, Michigan
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Parts List

Part Part
Ko. Qty. Descripting Nov. Qty. Description
Eesistors Wire
1-20 1 10K chm Composition resistor 344-1 1 Length Hookup wire
1-23 1 2K " % = 346-1 1  Length Spaghetti
1-24 1 3K " x " B8-1 1 Line cord
1-25 1 47K " I 2
1-34 1 GEOK*™ " " Tubes
1-3% 1 1 Megohm " " 411-13 1 6817 Tubc
2-19 1 %chw Precision ] 411-28 2 1619 Tubes
944 1 BOOK n n 411-35 1 5V4G Tube
287 1 1700 * n " 411-41 1 ©C3/VR105 Tube
Condensers Transformer and Meter
2a-11 1 0.1 mid. Paper condenscr G4-14 1 Power Transfor mer
25-16 2 20 mid. 350 v. Electrolyti 407-18 1 Meter
condenser
Chassis, Panel, and Cabinet
Controls and Switches 200-M30 1 Chassis
10-25 1 100K ohm control 203-31 1 Panel
63-3 1  SEDT Rotary switch G0-4 1 Cabinet
60-1 2 SPAT S8lide swiiches 211-1 1 Handle
Sovkels, Terminals, Koubs Hardware
454-9 5  Octal tube sockets 250-8 10 46 x 3/8” Sheet meial screws
431-1 1 Single lug terminal strip 250-9 17 6-32 x 3/87 Machinge screws
431-3 2 Three luy lecnloal strips 25018 4 R-3213/8” . " :
451-5 1 Four lug terminal strip 250-19 2 10-24x3/8” *
482_.0 9  Pointer tnobs 250-22 2 #8 Set screws (fur knubs)
252-3 21 6-32 x 1/4” Hex nuts
252-4 4 B8-32x3/8* " "
Pilot Lamp Assenmbly 252-7 2 Coantrol nuis
414-22 1  Pilat lamp socket 252-12 1t Pilot Light mat
455-1 1  Pilot lamp bushing 253-1 4 #6 Flat fiber washers
413-1 1 Pilot lamp jewel 253-2 4  #0 8houlder liber washers
412-1 1 #47 panel lamp 253-10 2 Controi flat washers
254-1 17  #6 lockwashers
Binding Post Assembly 24-2 4 48 "
437_0 4 DBinding post bases 264-4 3 Control"
_ ] o 259-1 &  #B Solder lugs
100-M1€ 4 Binding post caps G511 4 Rarbertier
73-1 3 3/8” Rubber grommet
73-2 2 3/ "
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WRING OF EXFORT TYPE
110/320 VLT DOWER
TRANSFORMERS

These transformers have a doal primary for uge an elther 110 Valte or 220 Volts.
Wire as shown.

HEACK AT
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fgiﬂd

&L REL
TOSETHER

Black - Focn o i Bidck-PED
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BLACK -BRIVY =
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HELPFUL KIT BUILDING INFORMATION

Bofore attempting actual kit construction read  the construclion
manual through thorooughly to familiarize yoursell with the general
procedure. MNote the relative location of pictorinls and pictorial mserts
in respect Lo-the progress of the mu-u-luln-h.' ‘u'\m‘l!l!uh: outlined.

Thiz information is offered primarily for the convenience of novice
kit Buiildors mma will bis of definite assstanee Lo those Inoking thoroagh
knowledge of good construction practices. Even the advanced elec-
tronfics cnthusinst may benefit by o briel review of this material bofora
procesding with kit construction. In the majority of cases, failure to
observe basic instruction fundamentals is responsible for inability to
oblain desived level of performance.

RECOMMENDED TOOLS

The suecessful construction of Heathkits does not require the use of
specinlized couipment and only basic tools are requined. A good quality
cfc-:t:ic soldering iron is essential. The preferred size would be o 100
watlt iron with a small tip. The use of long nose pliers and diagonal or
side cutting pliers is recommended. A small screw driver will prove
adequate and several additional asworled serew drivers will be T'H‘prlﬂ-
Bo sure to obtain & good supply of rosin core Lype radio solder. Never
wse separate fluxes, paste or acid solder in eleclmonic work.

ASSEMBLY
In the netunl mechanical assembly of components to the chinstis and
anel, it is important thal the procedure shown in the manual be care-
ully followed. Make sure that tube socketa are properly mounted in
respect to keyway or pin numbering location. The same applies Lo
transformer monntings =0 that the correct transformer color
wires will be available at Lhe proper chnssis opening.

Make it a standard practice to use lock was under all 6-32 and
B-32 nuts. The only excoption being in the use of solder lugs—tha
necessary locking fenture 13 already ¥ uled in the design of the
solder lugs. A control lock washer should always be used between the
gontrol and the chassis to prevent undesirable rotation in the panel.
To improve instrument appearance and to prevenl possibile panel
marring wse 8 control fat nickel washer under each control nul.

When inatalling hinding posts that require the use of fiber insulating
washers, it is good practice Lo slip the shoulder washer over Lhe bindi

st mounting stud before insla]lil:lr the mounting stud in the
lx::llur provided, Next, install a {lat fiber washer and o solder lug under
the mounting nut. Be sure that the shoulder washer is properly
contared in the panel to provent poasible shorling of the binding post,

WIRING

When Tollowing wiring procedure make the leads as short and direct
s possible. In filnment wiring requiring the use of o twisted pair of
wires allow sullicient slack in the wiring that will permit the twisted
pair to be pushed against the chassis as closely ns possible thereby
alfording relative isolation from sdjscent parts and wiring.

When removing insulation from the end of hookup wire, it is seldom
necessary Lo cxpose more than a quarter inch of the wire. Kxcessive
insulation removal may cause a short circuit condition in respect o
nearhy wiring or terminals. In some instances, tronsformer leads of
golid copper will have a brown baked enamel coating. After the trans-
former leads hinve been trimmed o o suitalle longth, it is necessary to
serape the enamel coating in order to expose Lhe bright copper wire
hefore making o terminal or soldered connection.

In mounting parts such as resistors or condensers, trim ofl ol exoess
lead lengtha so that the parts may be installed in & direet point-to-
point monner, When necessary use spagheiti or insulated sleeving over
exposed wires that might short to nearbhy wiring.

L is urgently recomimended that the wiring dreas and parts lnyoul
as shown mn the construction maneal be faithfully followed. In every
instonee, the desirability of this arrangemont wos carelully determined
through the construction of a series of laboratory models.

SOLDERING

Much of the performance of the kit instrument, particularly in respect
to accuracy and stability, depends upon the degree of workmanship
uged in making solderod connections. Proper soldersd conneetions are
not at all difficolt to make bot it would be advisable to observe a few
precautions. Firsl of all before a connection is to be soldered, the
eonnection itzell ghould be elean and mechonically strong. Do not
depend on solder alone to hold a connection together. The tip of the
soldering fron should be bright, clean amd free of oxcess solder, Uss
enough Ii.eat. to thoroughly flow the solder smoothly inlo the joint.
Avodd exoessive vse of solder and do pot allew o ux Dooding condition
to occur which could conceivably cause a leakapge path belween
adjocent. terminals on swilch nssemblies snd tabe sockets. This s
particularly important in instruments such as the VIVM, oscillo-
seope and generator kile, Exorsive heat will alss burn or damage the
insulating material vsed in the manufacture of switch assemblies.
Bae sure to use only good quality rosin core radie type solder.

Antenno ? Raoulilar B ode
General General % tioan Bulb _@_ 'mmﬂ ductor
Rasistor Myminating
o (P b ) ™ oy L
Switch
Ground I Resistor Yorable Single pole Fuse
= P ) Single throw S O\D
"
Induciar : """'ﬂh"l:'
Potentiameter dowblz pals a3 Piezoulectric l
Genarol E é‘-— ﬂnglnl i o ‘HO Crystal _l
:h:;;:-r § g Thermistar :ﬁl:hpd. .I‘\D o
L ] [ I I | ripls (e}l 0 1000 —
Ganaral Deubles throw Ol‘-.o o K
Adjustable i Jack 1 Switch “o
Fowdered Iran it P Mulilpaint or d o) 1,000,000 = M
Core N Retary DD
Mognatic Care Jock O—y ]
Yasiahle Caupling %Hg thrae condustor D.__A Speaker j:q OHM = _{l
Irea Core Wires i
Teisiboruiee E] ‘ ‘g connected kL ‘LT- -+— A * wirofarod = N F
Copacilor ; :ir" Bt I I Microphe ( Migre
m 1= e
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G. Galvanomatar Grid kgl -
Copocitor WA, Milliommeter Wiring betwasn 4‘ ¢ 44
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