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No matter what your experience has been with equipment, there's a new and even greater satisfaction 
awaiting you in this CONAR product. 

CONAR is a division of the National Radio Institute - a pioneer of more than 50 years in the Electronics 
field. True, age alone is seldom a compliment. Yet there is no substitute for the priceless ingredient of 
experience. Intelligent design and engineering, clear-cut instructions written for the user, top-grade 
components are your assurance you have made a wise choice - a sound dollar investment. 

The purpose of this book is to tell you how to get maximum value from this CONAR product. Please 
read these instructions carefully and follow them faithfully. Then you can rely on the dependable 
service of CON AR quality. 

We reserve the right to make changes in design or improvement when such changes or improvements 
represent an equal or greater value to our customers. 

~~~~--~ I WARRANTY I 
~ All CONAR products are guaranteed against factory defects m 
~ for ONE FULL YEAR. Any part or component that becomes ~ 
~ defective and such defect is not the result of accidental damage, ~ II impropec use or wiring errors, will be replaced when returned !mj 

~!ml~ 
There are four conditions under which you may have to write us about this CONAR product: 

(I) It arrives damaged. First, examine the package to determine the method by which it was shipped 
to you. Then, follow the instructions on the form packed with this instrument advising proper pro
cedures in case of damage. 

(2) Parts are missing. If anything is missing. and you find no substitute or other instructions after 
carefully examining the packing for small items. write us a Jetter explaining. 

(3) A part has a defect. DEFECTIVE :\1ATERIALS ~1UST BE RETURNED BEFORE A REPLACE -
MENT CAN BE MADE. TWO THINGS :\1UST BE WITH EVERY PACKAGE YOU RETURN TO US: 
(I) Your name and address, (2) Your reason for returning it. You may enclose a letter in the package, if 
you mark the package "first class letter enclosed." Such a package requires a stamp in addition to the 
regular parcel post charge. Unless examination shows an obvious defect, write first, and tell us why 
you think the part is defective. Some other part may be causing the trouble. 

(4) You lose or damage parts. Use the parts order form packed with this instrument. Be sure to 
enclose your remittance as ordered parts are not sent C.O.D. or on account. 

CONAR INSTRUMENTS DIVISION OF NATIONAL RADIO INSTITUTE, WASHINGTON, D.C. 20016 

NATIONAL RADIO INSTITUTE, WASHINGTON, D.C. 20016 

1978 EDITION 



SPECIAL INSTRUCTIONS 

MODEL 202 FREQUENCY COUNTER 

Two types of LED displays are used in the Model 202 Frequency 
Counter. One type of display uses a single decimal point, and all readings 
are made in kilohertz. The other type of display uses two decimal points so 
that readings may be made in either kilohertz or megahertz. 

Example: One decimal point display 

Display Reading 

1234.56 = 1234.56 kilohertz 

Example: Tw9 decimal Q_oint display 

Display Reading 

1.234.56 = 1234.56 kilohertz 

= 1.23456 megahertz 

*39-SI-279(904) 



SPECIAL INSTRUCTIONS 

CRYSTAL CR30 MARKING 

You may find that crystal CR30 is marked 
incorrectly as 6.5546 MHz. The manufacturer 
made this error during the marking process. 
The actual value of the crystal is 6.5536 
MHz and can be used in this instrument. 

*39-Sl-284 



Assembling the Frequency Counter: Stage 1 

Temporarily set aside the Discovery Lab and your experi
mental parts. At this time you will partially assemble the 
digital frequency counter. Then you will perform Experiment 
9 using the partially assembled frequency counter. After 
completing Experiment 9 you will finish the assembly of the 
frequency counter, test its operation, and use the completed 
instrument to perform Experiment 10. 

You will first assemble the circuit board for the frequency 
counter. You will need the following parts from bag 3B-6TT: 

Part Price 
No. Quan. Description Each 

CN191 1 22 pf NPO disc capacitor .15 
CN235 1 10 pf NPO disc capacitor .15 
CN261 1 1 µf tantalum capacitor .74 
CN269 2 0.012 µf mylar capacitors .25 
HA902 a' Thin solder .45 
WR914 2' Bare wire .06 

You will also need the following part that is not in a bag: 
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Part 
No. 

EC69 

Quan. 

1 

Description 

Frequency counter circuit board 

Price 
Each 

5.25 

Be sure to use the solder supplied with the parts to perform 
the wiring on the circuit board. This is a special thin solder 
that is best to use when working on crowded circuit boards. 

The first stage of the circuit board assembly is shown in Fig. 
1. Install and solder the parts as indicated in this figure. Use 
the bare wire supplied for the jumpers shown, and be sure to 
save the leftover wire as it will be needed later. When you get 
to an assembly step that is shaded in, stop and solder the parts 
just installed, and clip off any excess lead lengths from the foil 
side of the circuit board. Be very careful in your soldering not 
to allow solder to flow from one conductor to another. If you 
do make a solder bridge, stop and heat the solder splash with 
your iron to allow the solder to flow onto your iron tip, thus 
removing the solder from the board. 

When you have completed the assembly steps shown in Fig. 
1, go on to the next assembly stage. 
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Fig. 1. Installing the jumpers and capacitors. 
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INSTALLING THE RESISTORS 

Remove the following parts from bag 3B-6TT and install the 
resistors on the frequency counter circuit board: 

Part Price 
No. Quan. Description Each 

RE194 2 
RE197 2 
RE199 2 
RE201 I 

lk-ohm, 1/4 watt resistors 
22k-ohm, 1/4 watt resistors 
82k-ohm, 1/4 watt resistors 
1 megohm, 1/4 watt resistors 

.15 
.15 
.25 
.15 

RE167 8 
RE192 1 

470 ohm, 1/4 watt resistors 
100 ohm, 1/4 watt resistor 

.15 

.15 

When you have completed the assembly steps shown in Fig. 
2, go on to the next assembly stage. 
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Fig. 2. Installing the resistors. 
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INST ALLING THE REMAINING PARTS 

In this stage, you will install the remaining parts on the 
circuit board, with the exception of the display and input 
connector, which will be installed later. 

Rem.ove the following parts from bag 3B-6TT: 

Part Price 
No. Quan. Description Each 

CR23 2 1N914 diodes .40 
CR30 1 6.5536 MHz quartz crystal 5.25 
8084 1 14-pin IC socket .75 
80103 1 28-pin IC socket 1.25 
8W85 1 DPDT PC-mount miniature slide switch .30 
T843 1 2N4124 transistor .45 

Refer to Fig. 3 and install these parts on the frequency 
counter circuit board. 
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Fig. 3. Installing the remaining parts. 
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INST ALLING THE DISPLAY AND 
PREPARING THE PANEL 

To complete the initial assembly of your frequency counter, 
you will need some of the following parts from bag 1 C-6TT: 

Part Price 
No. Quan. Description Each 

HASS 4 7/16
11 

threaded metal spacers .10 
HA904 2" Foamstick tape .05 
IG68 1 7207 CMOS IC, 14-pin 5.75 
IG69 1 7208 CMOS IC, 28-pin 22.50 
JAlO 1 Phonojack .50 
LP25 1 6-digit, 7-segment LED display 7.25 
MS90 1 Red display window with masking tape .30 
MS60 1 18-pin display connector .25 
SC41 4 6-32 X 3/16

11 
screws 12/.25 

SC86 4 6-32 X 3/8
11 

black nylon screws 12/-40 
WA14 1 3/8

11 

flat control washer 12/.15 
WA25 1 3/8

11 

control lockwasher 6/.15 
WA26 8 No. 6 lockwasher 12/.15 

In addition, you will need the following part that is not in a 
bag: 

Part 
No. 

PA63 

Quan. 

1 

Description 

Front panel 

Price 
Each 

2.85 

FOAMSTICK TAPE 

You will not need all of the parts in bag 1 C-6TT, so be sure 
to return those parts that you don't use to the bag. They will 
be used when you perform the final assembly after Experi
ment 9. 

( 1) Locate the 18-pin display connector (MS60) and examine 
it closely. You will notice that the pins are held between two 
carrier strips whlch have a series of holes punched in them. 
You will note further that there is a thick part on each pin 
near one end of the pin. Grasp the perforated carrier strip 
nearest the end of the pin that has the thlck part with a pair of 
longnose pliers as shown in Fig. 4. While holding the pins in 
one hand, carefully break off the carrier strip nearest the thlck 
pan of the pins ................................. ( ) 

Fig. 4. Preparing the display connector. 

CLEAN All 
18 CONTACTS 
AND SOLDER 
CONNECTOR PINS 

Fig. 5. Preassembling the display. 
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(2) Locate the six-digit, seven-segrnen t display. Notice that 
there are 18 holes in the small circuit board on which the 
display is mounted, and that there is a gold plating around 
each of the holes. Clean the plated area on the side of the 
circuit board on which the display is mounted by rubbing with 
a soft pencil eraser. The metal should be bright and shiny 
when it is properly cleaned ........................ ( ) 

(3) Now refer to Fig. 5 and insert the 18 pins of the 18-pin 
connector into the display circuit board. Making sure that the 
pins are at right angles to the circuit board, solder all 18 pins 
to the display .................................. ( ) 

( 4) Locate the length of foams tick tape and remove the paper 
backing from the adhesive side of the tape and install the tape 
just behind the 18-pin connector as shown in Fig. 5. Cut off 
any excess tape from the end of the display ........... ( ) 

(5) Finally, grasp the remaining carrier at the end of the 18 
pins with your longnose pliers and break the carrier off, 
leaving the pins separated ......................... ( ) 

Locate the assembled frequency counter circuit board. You 
will now "exercise" the pins of the 28-pin IC socket using the 
18 pins of the display connector. This will make it much easier 
for you to install the 28-pin IC in the socket later. 

Fig. 6. Using the display connector pins to exercise the 28-pin socket. 

(6) There are 14 pins on each side of the connector, so when 
you insert the pins of the display connector into the socket, 
four of the pins will not go into the socket. Insert and remove 
t,he display connector from the IC socket as shown in Fig. 6. 
Do this several times on each side of the socket ........ ( ) 
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Locate the following parts: 

4 6-32 X 3/16
11 

screws 
4 7 /l 6

11 
spacers 

8 No. 6 lockwashers 

(7) Install these parts on the frequency counter circuit board 
as shown in Fig. 7, making sure that the spacers are on the 
component side of the circuit board. Tighten the screws fully 
as you hold the spacers with your pliers. Be sure that the 
screws and lockwashers do not make any circuit bridges 
between foil sections . . . . . . . . . . . . . . . . . . . . . . . . . ( ) 

(8) Temporarily install the display as shown, but do not 
attempt to solder the display connector pins to the circuit 
board yet. Set the assembly aside while you prepare the front 
panel ......................................... ( ) 

~ 

\ NO. 6 LOCKWASHER 

6-32 x 3/16" 

Fig. 7. Installing the display and spacers on EC69. 



REMOVE PAINT 
FROM AROUND 
FIVE HOLES 

Fig. 8. Preparing the front panel. 

Refer to Fig. 8 for the following steps: 

(I) Locate the front panel (PA63) and the display window 
with masking tape (MS90). Remove the tape from the window 
and peel off the protective paper from both sides of the 
window. Place the window over the rectangular opening in the 
panel and cut two lengths of the masking tape to a size that 
will enable you to tape the window in place as shown without 
making the tape visible from the outside of the panel .... ( ) 

(2) If there is any paint around the five holes shown in Fig. 8, 
carefully scrape it away with a knife or a piece of sand-
paper ................................... . ( ) 

(3) When you have completed the front panel, take the circuit 
board assembly and place it in position in the inside of the 
panel. Hold the display with your fingers so it stays in place, 
and align the four 7/16

11 
spacers with the four mounting holes 

in the front panel. The display will rest against the display 
window, and the foamstick tape will compress slightly as you 
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hold the circuit board in place. The knob of the slide switch 
should pass through the small rectangular opening in the front 
panel ......................................... ( ) 

( 4) While holding the circuit board in place, secure the 
assembly to the panel temporarily with the four black nylon 
screws through the four holes in the front panel. When the 
screws are tight and all four spacers are tight against the inside 
of the front panel, solder the pins of the display connector to 
the pads on the circuit board ....................... ( ) 

( 5) After you have soldered the 18 pins, remove the four 
black nylon screws and the circuit board from the front 
panel ................................... ( ) 

Set the panel assembly aside and put the leftover parts 
(including the four black nylon screws) back in bag 1 C-6TT. 
You will use these parts later when you finish the assembly of 
the frequency counter. You are now ready to perform 
Experiment 9. 



Assembling the Frequency Counter: Stage 2 

Locate bag 1 C-6TT that you have already opened, and 
remove the two IC's. Install the 14-pin IC (7207) in the proper 
socket on the frequency counter. Make sure the notch in the 
end of the IC is pointing toward the display. Now install the 
: -pin IC (7208) in the other socket, making sure the notch is 
again pointing toward the display. Do not press the IC in its 
enter to fit the pins into the socket. Instead, press evenly 

along both sides of the IC, directly above the pins, to fully seat 
the IC in the socket. You could easily crack the ceramic case 
of the IC if you apply pressure to the center of the IC. 

When you have installed the two IC's, locate the remaining 
parts from bag 1 C-6TT, as well as the bare wire left over from 
the assembly of the circuit board. Refer to Fig. 9 for the 
following steps: 

(1) Cut a 311 
length of bare wire and wrap this lead once 

around the threaded part of the phono connector. Put the 
3/8" control lockwasher over the end of the connector and 
insert the connector in the 3/8" hole from the inside of the 
frequency counter panel. The bare wire should be oriented 
toward the large bend in the panel toward the bottom ... ( ) 

(2) Place the 3/8" flat washer over the phono connector and 
secure the connector to the panel with the control nut .. . ( ) 

(3) Cut a 2" length of bare wire and solder one end to the 
center terminal of the phono jack ................... ( ) 

Now reinstall the frequency counter circuit board on the 
inside ' of the front panel. The 2" wire from the center of the 
phono connector must pass through the hole marked INPUT 
between the two capacitors on the circuit board, and the 3" 
ground wire should come past the end of the circuit board. 

With the circuit board in the correct position and the two 
bare wires correctly placed, secure the circuit board to the 
front panel with the four black nylon screws. Do not 
overtighten. 

INSIDE 
OF PANEL 

3" BARE WIRE 
WRAPPED 
ONCE AROUND 
CONNECTOR 

~-
_S@-;;;. 32 NUT 

FLAT WASHER 

-~ 
3/8" LOCKWASHER 

PHONOJACK 

Fig. 9. Installing and wiring the phono jack. 
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Now solder the input lead to the foil pad and clip off the 
excess lead length. Take the 3" ground wire and bend it down 
so that it rests on the foil at the very end of the circuit board. 
Solder the ground wire to the ground foil of the circuit board. 

For the next assembly steps, you will need the parts in bag 
1D-6TT: 

Part Price 
No. Quan. Description Each 

BAS 4 Penlight cells .2S 
CL19 2 Penlight cell holders .so 
HA24 4 Rubber feet 4/.2S 
NUS 4 4-40 nuts 12/.2S 
SC6 4 4-40 X 1/4

11 

screws 12/.2S 
SCS8 4 6-32 X 3/8

11 

thread cutting screws 12/.2S 
WA26 4 No. 6 lockwashers 12/.2S 
WR922 l' Black stranded wire .OS 
WR923 l' Red stranded wire .OS 

You will also need the following part which is not in a bag: 

Part 
No. 

CB26 

Quan. 

1 

Description 

Cabinet 

Price 
Each 

l.2S 

Refer to Fig. 10 and prepare both the penlight cell holders 
as indicated in the following steps: 

(1) Bend all four solder lugs of both holders down at an angle 
of 90° ..... ......... .......................... ( ) 

(2) Solder a short length of bare wire between two adjacent 
terminals of both holders .......... ..... .......... ( ) 

BARE 
WIRE 

• 

Fig. 10. Preparing the battery holders. 

.. 



Refer to Fig. 11 for the next steps: 

(1) Install the two cell holders on the inside of the cabinet in 
the positions shown. Use two 4-40 screws, No. 6 lockwashers, 
and 4-40 nuts to secure each holder ................. ( ) 

(2) Wire together the two cell holders using a l 11 length of 
bare wire. Solder both connections .................. ( ) 

1" BARE WIRE 

0 

0 

(3) Cut the red stranded wire to a length of 7" and strip 1/4 11 

of insulation from each end. Twist the strands tightly together 
and lightly tin the bare ends with solder .............. ( ) 

(4) In a similar manner, prepare a 9 11 length of black stranded 
wire .......................................... ( ) 

(5) Solder the red and black leads to the cell holders as 
shown. Dress the wires toward one end of the cabinet ... ( ) 

BLACK 

Fig. 11. Preparing the cabinet. 
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Refer to Fig. 12 for the following steps : 

(1) Make sure the switch on the front panel of the frequency 
counter is in the OFF (down) position, then solder the red and 
black wires fro m the cell holders to the points labeled RED 
and BLK on the circuit board. Solder both connections .. ( ) 

(2) Solder a piece of bare wire in the place indicated as a 
tem porary test connection for the completed frequency 
counter ....................................... ( ) 

Locate the four penlight cells and install them in the two 
cell holders with the polarity shown in Fig. 11. The flat end of 
the cell is the negative end. With the four cells installed, turn 
the frequency counter over so that you can see the display on 
the front panel. Turn the power switch on. 

BLACK 

\ 
TO { BATTERY 

/ 
RED 

The display should light, and you should see 0001.60 
indicated by the display. If you do not see this number on the 
display , turn off the power immediately. Check your wiring of 
the cell holders carefully and make sure the four penlight cells 
are connected properly in series. Use your tvom to check the 
voltage between the red and black wires. You should measure 
at least 6.0 volts de with the red lead positive. If you get this 
reading and still do not get the proper display, carefully check 
to see that the temporary jumper (Fig. 12) is properly installed 
with no solder bridges. 

Next be sure that there are no solder shorts or unsoldered 
connections on the circuit board. Be very sure that both !C's 
are properly installed. If you still are unable to get the correct 
display, write your instructor for further help. 

Now, with the proper display shown on the frequency 
counter display , you are ready to complete the assembly of 
the counter. Turn the power off and remove the temporary 
connection from the foil side of the circuit board. 

TEMPORARY 
CONNECTION 

Fig. 12. Connecting the battery and installing the temporary test connection. 
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CUTTING 
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FOOT 

Fig. 13. Push the thread-cutting screw into the recess of the rubber foot. 

Locate the four rubber feet and the four 6-32 X 3/8
11 

thread cutting screws. Push one screw fully into the recess of 
each rubber foot as shown in Fig. 13. Now put the cabinet in 
place over the rear of the front panel, being careful not to 
pinch the red and black battery leads. The four holes in the · 
back of the cabinet should line up with the four mating holes 
in the lips of the front panel. Secure the cabinet to the panel 
with the four prepared rubber feet/screw combinations. Do 
not overtighten the screws or you will strip the threads in the 
panel. 

Set the completed frequency counter aside while you 
prepare the coax input cable. 

Locate bag 1 E-6TT and remove the following parts: 

Part Price 
No. Quan. Description Each 

CA911 3' RG58 coaxial cable .45 
CL8 2 Alligator clips .15 
HA72 1 Black alligator clip boot .06 
HA73 1 Red alligator clip boot .06 
IN902 5" Shrinkable tubing, large ID .15 
PL16 1 Phono plug .25 

SCORE AND SLIT 
~WITH KNIFE ~ 

H db I I 

~~~~ 
SEPARATE SHIELD 
AND FOLD BACK 

rl=t 
~ 3/4" ~ 

(B) 

6 

(C) 

SEPARATE SHIELD 
AND INSERT PENCIL 
TO REMOVE INNER 
CONDUCTOR 

r----""'--

BEND 
SHARPLY 

/ 

Fig. 14. Preparing the cable. 
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Refer to Fig. 14 for the following steps: 

( 1) Remove 1-1 /4
11 

of the outer covering from one end of the 
length of coaxial cable, and 5

11 
from the other end. Score 

around the outside of the cable and run a slit all the way to 
the end with a knife, being careful not to cut the shield braid 
beneath the outer covering ........................ ( ) 

(2) Cut two 1-1/2
11 

lengths of the shrinkable tubing from the 
5

11 

length supplied and slip both lengths onto the coaxial cable. 
Save the remaining 2

11 

length for use later in Experiment 
I 0 ......... .............. . ............. ( ) 

(3) At the end of the cable from which you removed 5
11 

of the 
outer covering, bend the cable sharply and separate the strands 
of the shield braid at the outer part of the bend. Insert a pencil 
or other pointed object under the braid and pull out the inner 
conductor from the shield braid .................... ( ) 

( 4) At the other end of the cable, separate the strands of the 
shield braid so that all strands are free and separate. Fold these 
strands back over the outer covering, and remove 3/4

11 
of 

insulation from the inner conductor ................. ( ) 

(5) T\\ist the strands of the inner conductor tightly together 
and lightly tin them with your soldering iron .. ...... . . ( ) 

Refer to Fig. 15 for the following steps: 

(1) Insert the end of the cable you just prepared into the 
opening of the phono plug, as far as it will go. Brush the 
strands of the shield braid forward over the outside of the 
phono plug .................................... ( ) 

(2) Take a 3" length of bare wire and wrap it snugly around 
the shield wires on the outside of the phono plug. If any 
strand of the shield braid extend past the wire wrap, trim 
them off \\ith a pair of cutters or scissors. Solder the wire to 
the braid and the phono plug ... ................... ( ) 

(3) Apply your soldering iron to the side of the tip of the 
phono plug to hea.t it thoroughly. Feed solder down into the 
end of the plug to solder the lead to the center pin ...... ( ) 

( 4) Oip off any excess lead length protruding from the center 
pin ...... .. . .. .... ... . ............ ... ......... ( ) 

PHO NO 
PLUG 

Fig. 15. Installing the phono plug. 



RED 

Fig. 16. Installing the alligator clips and boots. 

Refer to Fig. 16 for the following steps: 

(1) Slide the red alligator clip boot onto the center conductor 
at the other end of the coaxial cable ................. ( ) 

(2) Remove l / 4 11 of insulation from the end of the center 
conductor, and tightly twist the strands together. lightly tin 
the strands with your soldering iron ................. ( ) 

(3) Clip one of the alligator clips onto the edge of a book or 
some other object to hold it steady, and insert the end of the 
center conductor into the solder loop of the clip. Solder the 
connection securely .............................. ( ) 

( 4) Slide the red alligator clip boot down over the alligator 
clip after you remove it from the book or other object ... ( ) 

(5) Slide the black alligator clip boot over the shield braid, 
and in a manner similar to that used in Steps 3 and 4 above, 
complete the installation of the second alligator clip on the 
shield braid .................................... ( ) 

Refer to Fig. 1 7 for the following steps: 

(I) Slide one of the 1-1/2'' lengths of shrinkable tubing down 
the cable to the point where the two leads with the alligator 
clips emerge from the cable. Center the tubing over the point 
as shown, and slowly heat the tubing with a match or other 
heat source to shrink the tubing onto the cable ......... ( ) 

(2) Slide the other piece of shrinkable tubing down the cable 
and over the en tire phono plug assembly. Heat this tubing also 
until it shrinks tightly down over the phono plug. If any part 
of the tubing extends past the end of the plug, trim the 
protruding part off with a razor blade or sharp knife .... ( ) 

This completes the assembly of your frequency counter. 

RED 

d~:::J:~ 
-~ BLACK 

HEAT WITH 
MATCH 

Fig. 17. Shrinking the tubing onto the cable. 
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USING THE FREQUENCY COUNTER 

The frequency counter you have just completed is capable 
of measuring frequencies in the range of 10 Hz to about 3 
MHz ±10 Hz, depending upon the condition of the batteries. 
With fresh batteries, you should easily be able to measure a 
maximum frequency of 6 MHz, accurate to within 10 Hz. 

The display is shown in kilohertz, as indicated on the panel 
of the meter, and there are six digits present - four to the left 
of the decimal and two to the right of the decimal. The two 
digits to the right of the decimal are fractional parts of a 
kilohertz, representing hundreds of hertz and tens of hertz, 
going to the right from the decimal. Thus, a reading of 
2002.34 (kHz) would be "two thousand two kHz, three 
hundred forty Hz." You could also read this in MHz as 
"2.00234 MHz" by mentally moving the decimal point three 
places to the left. 

Your frequency counter has a moderate input impedance of 
about 50,000 ohms. This means that it can be connected to 
most low impedance sources without any worry of having the 
counter "load" the signal source. There may be some slight 
loading if you attempt to connect the counter to a high 
impedance source. In most instances, this will have no harmful 
effects on your frequency measurements. 

At most frequencies , it will take a signal level of about 100 
millivolts to get an accurate reading on the frequency counter. 
This is a fairly small signal (0.1 volt) , showing that the counter 
has good sensitivity. The maximum signal that should ever be 
applied to the input of the counter is 200 volts, combined ac 
and de. A larger signal input may damage components in the 
input circuit. Therefore, be very sure never to exceed the input 
voltage rating of 200 volts. Even with this rating , it is not safe 
to measure the frequency of the ac power line directly. Even 
though the line voltage is nominally 120 volts, there are often 
power surges which have spikes of a few microseconds dura
tion that can be in excess of 1000 volts . This will damage your 
frequency counter. If you want to measure the power line 
frequency, do so at the 6.3 VAC tie point block only! 

To use the frequency counter to measure frequencies, 
connect the black alligator clip to the ground circuit of the 
device under test, and the red alligator clip to the point at 
which you wish to measure the frequency. Tum the power on 
and read the frequency. When you have completed the 
reading, be sure to turn the power off to conserve the penlight 
cells. Regular zinc-carbon cells should last at least 10 hours if 
the instrument is left on continuously. Alkaline cells will last 
much longer. In actual use, the cells will give much longer 
service than 10 hours if you take the time to tum the 
instrument off when it is not being used. 

As the cells age, their output voltage decreases, and the 
display will probably appear slightly dimmer than with new 
cells: At the same time, the instrument will not respond as well 
to the higher frequency signals. It may not be possible to read 
frequencies higher than about 1 MHz when the cells are near 
the end of their life. A sure sign that the cells need to be 
replaced is that only one of the six digits will light when the 
instrument is turned on. Of course , if none of the digits 
lights you should replace the four penlight cells. 

Now that you know a little something about your new 
frequency counter, you will continue with Experiment 10. 







::~sis- :;i A D CAPACITOR COLOR CODES 
JAN and EIA stand for the ·o common color codes (Joint Army-Navy and Electronics Indus-
tries Associatio. ). The ·o codes are the same except as indicated. We have not indicated 
temperature coe~ic·e s 0 cnaracteristics of capacitors, because they are not necessary 
for identif)i .g _. ·r pa__rts. 

TOLERANCE 
CERAMIC CAPACITORS MICA CAPACITORS PAPER .. -COLOR 

. . ~ RESIS.1 r _.... - -~ 10 MMF OVER (As below, or± 1 mmf, CAP 
I - u. 

OR LESS 10 MMF whichever is larger) 
t--
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Violet ' 10,000 ,000 
Grav -: ± 0.25 MMF -
White :9 ± 1.0 MMF ± 10% 10% 
Gold .1 ± 50/n 5% (JAN) 5% 
Silver .01 ± 10% 10% 10% 
No color ± 20% 20% 
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F IGuRE I TOLERANCE = 
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_J I L / J L (OR I ST) 
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I ST SIGNIFICANT FIGURE ~ 
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--[[[[[[]- TUBULAR 
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2 ND SIG ... "ICA T F GURE ---i 
ONE BAND-LESS 

~MULTIPLIER ~ THANIOOOV 

I ST SIG"' FICAo,;" F G RE I I TWO BANDS-2SIG. 
,-- TOLERANCE INDICATES OUTER FOIL FIG.+ 2 ZEROS 

~TIIIIIJ-
MAY BE AT EITHER END OR 
MAY BE LABELED OR INDICATED 

WHITE BY A BLACK STRIPE 
(TO DISTINGUISH FROt.4 RES1STOR)_J FLAT 
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