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HEATHKIT VACUU

M TUBE VOLTMETER

MODEL V-7A

SPECIFICATIONS

Electronic D.C. Voltmeter:

........................

........................

.....................................

......................................

Kit Shipping Weight. . .......................
Power Requirements

........................

0-1.5, 5, 15, 50, 150, 500, 1500 volts full scale,
with accessory probe to 30,000 volts

11 megohms (1 megohm in probe) On all ranges,
1,100 megohms with accessory probe

7,333,333 ohms per volt on 1.5 volt range
Balanced bridge (push-pull) using twin triode
+3% full scale

0-1.5, 5, 15, 50, 150, 500, 1500 scales reading
R.M.S. (.353 of peak to peak).

t.. 1 db 42 cps to 7.2 mc (600 Q source).

+5% full scale
0-4, 14, 40, 140, 400, 1400, 4000

Scale with 10 ohms center X1, X10, X100, X1000,
X10K, X100K, XIMEG. Measures.l ohmto 1000
megohms with internal battery

41/2" 200 uA movement, Polystyrene case

1% precision type

Printed circuit] etched metal process 3 /32" XXP
laminated phenolic .00135 copper foil

1 - 12AU7, twin triode meter bridge

1 - 6AL5, twin diode full wave AC rectifier

1 1/2 volt flashlight cell

7T 3/8"™ high x 4 11/16" wide x 4 1/8'" deep
charcoal grey panel, feather grey cabinet

7 lbs.

105-125 volt 50-60 cycle AC 10 watts 11/6/50



INTRODUCTION

This Heathkit model V-7A VTVM represents the first kit instrument using a prewired, prefabri-
cated printedcircuit board in its design. The advantages of this circuit board use are numerous
and it might be helpful to discuss them briefly before actually entering into kit construction.
The printed circuit process itself is very interesting and an outline of the basic method involved
will provide a much better understanding of the entire project.

The printed circuit board is actually nothing more than an insulating material on which a metal
conductor pattern has been prepared. This metalconductor pattern replaces virtually all of the
wiring usually associated withconventionalchassis construction. The labor saving thus attained
represents one of the principal advantages of printed circuit use. Other advantages are exact
duplication of engineering development model, elimination of construction variations due to in-
dividual assembly techniques, more compact efficient construction and reduced margin of error.

There are many methods by which the metal conductor pattern is obtained and at the present
time, the etching of a copper clad laminated phenolic board appears to be the most logical and
flexible one. Usually a copper clad surface is subjected to a printing process such as is used in
photography, silk screen, offset printing, etc. After printing, the unwanted metal not protected
by the printing pattern is etched away leaving the desired pattern.

Generally speaking, the same soldering techniques with which you are already familiar will
apply. It is recommended that a smaller soldering iron with a small tip be used. Irons in the
range of 250or 50 watts are entirely adequate. Soldering pencils are ideal for this work. Quick
heating solder guns can be used but some precaution should be observed regarding the possibility
of overheating. Overheating will damage the copper foil or the board and the practice itself
should be discouraged in this assembly technique. Should the circuit board become overheated
through soldering, the condition will be immediately evident by a distinctly audible "frying" or-
"crackling. "

You will note that on the reverse side of the circuit board, a silk screening process actually
designates the placement of components and identifies them by electrical value. To install a
condenser or resistor, it is merely necessary to hold the component in one hand and bend both
leads downward with the other hand forming a U-shaped unit. Then it is merely necessary to
insert the leads through the openings providedand place the resistor or condenser directly over
the designated area on the board. Spread the leads slightly so as to keep the units in place and
prevent shifting. Usually many components can be mounted and then a number of soldered con-
nections can be made without requiring frequent handling or turning of the board. After making
the solder connection, the remaining leads should be trimmed off close to the board.

Tube sockets are mounted in a similar manner by inserting the socket pins in the circuit board
cutout provided and properly aligning the socket. The pins can then be quickly soldered to the
corresponding terminals for good electrical connection and at the same time provide adequate
mechanical construction.

A properly prepared circuit board will provide many years of trouble-free service. There will
be no deterioration of electrical connections or continuity of circuits and of course no separation
of the copper and laminate. Your Heathkit represents the most widely accepted VTVM in the
electronics industry. Properly constructed and intelligently used, it will provide many years of
accurate trouble-free measurement service.

PRELIMINARY NOTES AND INSTRUCTIONS

The Heathkit model V-7A Peak-to-Peak Vacuum Tube Voltmeter is an excellent instrument and
care used during construction will be well repaid. The construction is open and easily accom-
plished but it should not be rushed, as poor workmanship can result in poor operation.
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