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KENWOOD DM-81



INTRODUCTION

A dip meter is used for adjustment of radio equiptr@nd antennas. The DM-81 is a
self-excited oscillator designed for external caupko the equipment being tested. It
features both inductive and capacitive couplingmi@asuring enclosed coils and toroidal
coils (patent pending). This is not possible witmeentional testing instruments.

The DM-81 has the following two functions:
Inductive coupling

As shown (Figure 1A), place the coil unit of the dieter in close proximity to
the circuit being measured.

Adjust the dial. When the dip meter oscillationgiuency coincides with the
resonant frequency (tuned circuit), oscillatingrgyas absorbed by the circuit,
thus decreasing the oscillation strength.

This strength is indicated on the meter. The poisigngs back momentarily at
the resonant point. Since the meter pointer digstahed point, this instrument is
called a dip meter.

Capacitive coupling

This is a special feature of the DM-81 which is faeind in any other dip meter.
The resonant frequency can be checked simply lshing the capacitance probe
to the hot side of the resonant circuit under iestead of coupling the DM-81's
coil and measuring inductively. The frequency &drdirectly on the dial. See
Figure 1B.

Radio equipment is miniaturized and most coilsearelosed in metal shields.
Also, toroidal coils are used in many types of oaeljuipment, and these coils do
not couple to conventional dip meters. The DM-84 $@alved this problem.
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Figure 1. Dip Meter Operation



FEATURES

7.

8.

9.

Measurable frequency range is 700kHz to 250MHseven bands.

All seven dip meter coils, capacitive probe pbane and ground clip lead, can be
carried within the unit for easy transport and age.

Convenient for both in indoor and outdoor measiants, all solid-state and built-
in battery.

HC-25U and FT-243 sockets enable use as a toysteker and marker
generator.

Amplitude modulation is convenient in aligniregeivers when using your DM-
81 as a signal generator. Also, when used as thieemgenerator, amplitude
modulation is helpful in precisely calibrating thial scale even for a receiver
having no BFO.

An FET and transistor are used in the meteuitito provide extremely good
sensitivity.

As an absorption frequency meter, your DM-8dsisd both to align transmitters
and measure field strength.

An earphone plug allows you to monitor transeditsignals.

A capacitive probe allows measurements withenrtaving coil shields.

10. It is possible to measure resonant circuitfesgies of toroidal coils. This is not

possible with conventional dip meters.



SPECIFICATIONS

Frequency range:

Modulation:

Power requirements:
Power consumption:
Semi-conductors:

700kHz - 250MHz (+ 3%)

A band 0.7 - 1.6MHz (£ 3%)
B band 1.5 - 3.6MHz (= 3%)
C band 3.0 - 7.4MHz (= 3%)
D band 6.9 - 17.5MHz (£ 3%)
E band 17 - 42MHz (+ 3%)

F band 41 - 110MHz (x 3%)
G band 83 - 250MHz (+ 3%)

1 kHz (sine wave)
Battery, 9V(006P)
9 mA
1 FET, 3 transistors, 3 diodes

Crystal oscillator elemenhc_25U and ET-243

to be used:

RF search terminal:

Earphone terminal:

Dimensions:
Weight:

Accessories:

For measuring resonant frequency (capacitive cogpknd
checking RF voltage using the supplied probe.

Accepts crystal earphone with 3.5 plug for moimniigpr
modulated tone.

70W x 180H x 45D (mm)
Approx. 690g (with accessories)
(1) Coils, A-G bands — 7 pieces
(2) Probe — 1 piece
(3) Ground clip — 1 piece
(4) Crystal earphone — 1 piece
(5) Battery, 006P — 1 piece

CAUTION: Do not apply a voltage exceeding 500V (DC + AClpda the probe.



CONTROLS
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i i socket (also
y operating induc- // socket (2

. tive coupling
° @
)

N\
Probe pin jack

HC-25U crystal
socket (not for
coils)

Sensitivity control/
power switch

Function switch
OSsC: Dip meter
operation.
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PRECAUTIONS
Battery and Oscillation Coil Loading

Taking the coil compartment out, you will find atfesty snap connector inside the unit.
Fit the snap to the battery. First lay the battake-out ribbon into the battery holder,
then install the battery in place. Place the s@gjptiscillation coils into the coill
compartment and reinstall into the dip meter maidyb

Verify that the battery is serviceable before opegayour DM-81. First, turn the

POWER switch on. Set the FUNCTION switch to "BATHECK". The battery is

usable as long as the meter pointer is within BA€" zone. A low battery results in
weak or unstable oscillation, no oscillation, @dguency error. Replace the battery when
weak.

After use, be sure to turn the POWER switch offidéir DM-81 will not be used for a
long period of time, remove the battery. You casilgaemove it by pulling the take-out
ribbon toward you. Never remove the case screws.

Obtaining a Dip Point

The closer the dip meter is brought to the resocmotiit being checked, the tighter the
two are coupled and the deeper the dip point. Hewslie tuning point becomes so
broad that you cannot find the correct resonamjuieacy. Therefore, it is advisable to
move the dip meter a little away from the circuit.

Note that the A band has a large pull-in effect tredefore the dip point is broad.
Measuring Transistor Resonant Circuits

There is no load problem in measuring vacuum tesemant circuits. In measuring some
resonant (tuning) circuits in transistorized traiters and receivers, the resonant point
cannot always be found by the dipping load. In &vient, temporarily disconnect the
transistor or operate the given resonant circuit wower on and measure by absorption.

Caution in Measuring Transmitters

Your DM-81 is usable as an absorption frequencyemetmeasuring transmitter power
amplifier tank circuits and similar stages prodgdmgh RF energy. In rneasurement, do
not abruptly bring the dip meter close to the diras the transistors and other parts in the
dip meter could be destroyed by excess RF enemgyg B near the circuit slowly while
observing the meter pointer.



Caution in Motor Pointer Deflection Change

The meter pointer may swing slightly as if indiogtia dip, This results from a variation
in oscillation signal strength while tuning the ilator variable capacitor. Move the dip
meter coil away from the circuit under measuremeéhé meter pointer will return to full
scale for a real dip.

APPLICATIONS

Use as a Dip Meter

agrwnE

o

Select an oscillation coil covering the desiiredjuency range.

Install the coil into the socket on top of thp heter.

Set the FUNCTION switch to "OSC".

Turn the power on.

Turn the SENSITIVITY control until the meter pteér reads at division 0.7. If not to

division 0.7, turn the control fully counter-cloclse.

Bring the dip meter coil about 1 cm from theddircuit to be measured and slowly
turn the dial. The oscillator signal energy will &lgsorbed by the tuned circuit at the
resonant point and the meter will dip abruptly. E&pire 3.

Note: At first, couple the dip meter coil tightly to tiggven tuned circuit so that you
can easily find the dip point. Then, bring the tation coil away until the dip is as
narrow as possible, and readjust the dial precieelgn accurate dip point. Now read
the correct frequency on the dial.
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Figure 3 — Distance Adjustment for Accurate Dip Point

Other Frequency Measurements
Resonant circuit measurement

A basic measurement with your DM-81 is a frequeciogck of resonant (tuned)
circuits comprised of coils and capacitors. In pcag; the dip meter is brought
near the coil to be measured as shown in Figurel'ba. illustrates a standard
method of resonant frequency measurement.

Use of the capacitive probe
If a coil to be measured is located in a narrove@land cannot be coupled to the

dip meter coil, or if a coil is enclosed in a sHighe probe can be used for
accurate measurement. See Figure 4.



The dip point can be obtained by using the grodipdamd probe for frequencies
of about 50MHz or lower, and the probe only for att®OMHz and higher.
Toroidal coils can be measured in the same maiute that the probe should be
connected to the hot side (not the ground sid&)etircuit. See connections (a)
through (e) in the illustration. The dip point engetimes critical depending on
the circuit or frequency to be measured. An aceudgi point can be obtained by

turning the dial slowly.

Toroidal coil

G

1]

1T

e B - @ - Probe

} JI1% @

(2) ~._// (c)

Figure 4: Uss of the probe
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Antenna resonant frequency measurement

Any antenna can be regarded as a kind of resoiranitclts resonant frequency,
therefore, can be measured as illustrated in FiuF®r measurement, connect a
one-turn coll to the feed point at the center efdintenna.

Couple it with the dip meter coil. Now, you canahbtthe antenna resonant
frequency in a similar manner to APPLICATIONS SewtA. For a vertical
antenna or similar antennas for which the otheddeéead is grounded, place the
one-turn coil between the antenna and ground.

Couple the one-turn coil to the dip meter untiiggbint is obtained. Then,
slowly separate the coil to measure the resonaquéncy accurately.

7l ~2turns
Center insulator Antenna
element
higator clip
‘ l Clip lead
[
== Figure 5 — Antenna Resonant

Frequency Measurement.



Use as a Signal Generator

Your DM-81 can be used as a signal generator fgnialg receivers and similar
equipment. Couple the dip meter to the antennaitiof the receiver as
illustrated in Figure 6. The dip meter output carmwill enter the receiver. For
aligning an AM receiver, set the FUNCTION switch'MOD". The receiver will
sound a 1kHz tone. Aligning SSB and CW receiverslmaachieved by leaving
the switch at "OSC" for no modulation. Adjust ttegacitor trimmers and
inductor cores for maximum receiver "S" meter ragdir maximum speaker
output.

DM-81, as a signal

generator Dress near the antenna lead

Receiver

A

[ ° M
=1° _61_
O o0
=1| For AM, set FUNCTION

_ SWiFCh to “"MOD"

If the output is too strong, lower the
oscillation level, move your DM-81
farther away from the receiver, or use,
a shorter receiver antenna.

Figure 6 — Use as a Signal Generator.

Use as Crystal Checker and Marker Generator

Your DM-81 car, be modified as a crystal checkemsyalling a crystal in Place
of the oscillation coil (see Figure 7).

You may use either HC-25U or FT-243 crystals. AloHC-6U crystal can be
checked if plugged into the FT-243 socket. Thelladimn signal strength may
vary depending on the type and frequency of thetahyised. Adjust the dial for
most stable oscillation.

11
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In addition, your DM-81 is applicable as a markenegrator by installing a
marker crystal of 1MHz, 3.5MHz, or the like. Thenkexr generator is useful for
calibrating a receiver dial.

He-zsy | F17243
o .
- DM-81 is useable as a
L marker generator con-
venient for receiver _

| % o ' " alignments and dial caljb—

ﬂo Meter shows ratng:l\t. tt‘;nay be amplitude-
\/ crystal quality. mocuta | '
(a} Checking crystal {b} Usa as a marker generator.

Figure 7 — Use as a Crystal-Cantrolled Signal Generator.

Use as an Absorption Frequency Meter

Install an oscillation coil covering the desiredduency range into the socket.
Turn the SENSITIVITY control ON and adjust to thenimum meter deflection
(just before the OFF position of the control), aetithe FUNCTION switch to
OSC. You can now use your DM-81 as an absorptiequiency meter to receive
external energy and indicate its frequency on theem

Figure 8a shows how to measure oscillator frequehlag oscillator coil is
coupled with, or brought near, the absorption fesguy meter coil. Adjust the dial
for maximum meter deflection and read the oscdlafrequency. Figure 8b
shows the absorption frequency meter coupled taresmitter tank coil. Its
radiated energy can be measured in a similar mdartbat of Figure 8a.

CAUTION: A transmitter power amplifier stage produces HRfhenergy. The
absorption frequency meter should be brought reatank coil slowly so the



meter pointer does not deflect off scale. The eamprahows you to monitor
modulation.

WARNING: Tube type power amplifiers operate at high RF @@dpotentials.
Transistorized power amps also produce high RHde@bserve normal safety
procedures for high RF and DC circuits.

Earphone

Meter Deflects
at oscillation

frequency. —

EI=I1
. =
Tﬁﬁl ey

check and monitor-
ing.

a. Checking oscillation b. Checking transmission
frequency frequency

Figure 8 — Use as Absorption Frequency Meter.

Use as a Field-Strength Meter

Your DM-81 can be used to measure the field sttenga transmit antenna. Set
up as directed in APPLICATIONS: "Use as Absorptigguency meter”. In
addition, couple to an antenna as in Figure 9. d@unow measure field strength.
This application is convenient for transmit antenmatching, radiation pattern
adjustments, and similar uses.

13
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Transmit antenna Antenna

Transceiver

(or transmitter) ' ﬁ '
-

000 =]
000\/ 00l Use as an absorption

frequency meter.

Figure 9 — Use as Field-Strength Meter.

Capacitance and Inductance Measurements
The value of an unknown inductor can be obtainezbmbination with a known
capacitor by their resonant frequency, as illusttah Figure 10. Likewise the

value of an unknown capacitor can be calculated.iftluctance (L), capacitance
(C), and resonant frequency (f) are related as:

f=1/(2tV(LC))
This formula can be rewritten as
L = 25,400/ (f2 C)
C =25,400/ (f2 L)
Where
L = inductance in uH

C = capacitance in pF
f = frequency in MHz



An inductance or capacitance can easily be cakxdllay substituting the known
values into the above equations.

The oscillation coils supplied with your DM-81 argeful as the known inductor.
Their inductances are

BAND |INDUCTANCE

1250 pH

160 pH

39 uH

8.4 pH

1.2 pH

0.22 uH

@/ M m OO > >

0.047 pH

In addition to all these applications, your DM-8lusable in place of a receiver
local oscillator in repairing or alignment, anceffective in other services as well.
Also, your DM-81 can serve as a BFO for a recewignout one in receiving a
CW or SSB signal. It is useful in a wide varietys@tiations. By fully
understanding the principles of operation your DMs&apabilities may be
extended to other applications.

For an additional source of general informatioe, thdio amateur's handbook is
recommended.

15



' a. Inductance measurement. b. Capacitance measurement.

DM-81 oscilla- FT-243 socket
tion coil

Known __L
capacitor i T
Cx

Lx

100P

25400
Y= 25400
f1C Cx=——
frL

Lx can be ob-

H

E tained in uH.
(S

=)

ﬁ Cx can be ob-
ined in pF
E tain .

Read resonant Z] | Read resonant
frequency, f, on freauency,

dip rrjeter. f, on dip meter.

Figure 10 — Inductance and Capacitance Measurements.
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ADJUSTMENT
VR1: 01 Bias ad,.

By using G band, adjust VR1 so that the meter poidéflection is
maximum at 83MHz.

VR2: Meter zero ad;.

Adjust VR2 so that the meter deflection is zero wttee sensitivity
control/power switch is set to just before the Qiesition of the control.

VR3: Sensitivity adj.
Optimum position.
VR4: Battery voltage check ad,.

Adjust VR4 so that the meter deflection comes ®l#ft edge of the
"B.C" zone at 7V when the FUNCTION switch is setBoC" position.

PARTS AND SERVICE

Ordering Spare Parts

When ordering replacement or spare parts for yquipenent, be sure to specify the
following:

Model and serial number.

Schematic number of the parts.

Printed circuit board number on which the parbrsated.

Part number and name, if known, and quantity desire
Service
Should it ever become necessary to return thigpeagmt for repair, pack in its original
boxes and packing, and include a full descriptibthe problems involved. Also include

your telephone number. You need not return acces®mns unless directly related to the
service problem. Tag all returned items with yaait for easy 1.D.

17



Please mention the model and serial number of yoiiin any correspondence, whether
phone or written. For future reference, record hiigrmation in the space provided on
the back cover of this manual.

NOTE:

When claiming warranty service, please include atg@topy of the bill of sale, or other
proof of purchase showing the date of sale.

PARTS LIST
MAIN CRASSIS AMP UNIT (X73-1350-00)

Ref. .

4 Part # Description Eef. Part # Description
A01-0859-08 Case top RESISTOR
A01-0860-08 Case bottom Carbon resistol
A09-0506-08 Coil case R11 |RD14BB2E563J 56KQ +5%

YaW

A10-0471-28 Chassis

Carbon resistol
A29-0502-08 Top panel R12 |RD14BB2E124] 120KQ +5%

1
B20-0918-28 Dial scale 7w
B23-0602-08 Front glass

Carbon resistol
R13 |RD14BB2E683.] 68KQ +5%

B31-0719-08 Meter YaW
Name plate Carbon resistol
B40-0772:08 | (serial #) R14 |RD14BB2E472] 4.7KQ 5%
| . W
nstruction
B50-2920-00 manual Carbon resistol
: R15 |RD14BB2E222.] 2.2KQ £5%
Cco1-0191-08 | Varable YaW
capacitor
Carbon resistol
E11-0061-08 Pin jack R16 |RD14BB2E561.) 5600 +5% LW
E13-0101-05 Phone jack i-fi
: VR2 |R12-2506-08 | Semifixed
resistor 5K

Crystal socket

E18-0207-08
(FT-243) Variable
VR3 |R05-3002-08 | resistor (with
E18-0402-08 | Crystal socket QAN 1AKOR

(HCORI N

18



E29-0524-08 Probe CAPACITOR
E30-1839-08 Ground clip Electrolytic
Cl11 |CE04W1C100 10uF 16WV
E91-0401-08 Battery snap
Insulating SEMI-CONDUCTOR
F20-0619-08 |\ ate FET 2SK19
Packing case (GR)
H01-2914-08 (inside) Transistor
Pad (formed 2SATLY
H12-0533-08 styrene) Zener diode
RD-6, 2EB
H19-0507-08 Accessory baix
Polyethylene MISCELLANEOUS
H25-0165-08 14 .9 K29-0256-08 | Knob
H25-0166-08 Polyethylene 125-2888-08 Printed circuit
bag board
J19-0477-08 Battery holder
: : HIGH FREQUENCY UNIT (XB4-1040-
121-1460-08 Coil mounting | 00)
hardware
Variable Ref. # | Part # Description
i i capacitor
J21-1461-08 mounting RESISTOR
hardware Carbon
: o Jresistor
125-1279-08 tF;rlnted circuit R1 RD14BB2E562] 5 6KO. +5%
oard
YaW
K29-0254-08 Push-button
Carbon
K29-0255-08 Dial resistor
: R2,6,7 RD14BB2E124J 120KQ. +5%
L37-0017-08 Coil A YW
L37-0018-08 Coil B Carbon
L37-0019-08 | Coil C  resistor
R3 RD14BB2E222)] 2 KO +5%
L37-0020-08 Coil D YaW
L37-0021-08 Coil E Carbon
: R4 RD14BB2E471J] resistor 470
L37-0022-08 Coil F +R0/A 1/\N
I R7_-NRACNK Cnil

19



Battery 006P
oV

C12

CC45SL2H0500

Ceramic
capacitor 5pF
500WV

C13

CK45D1H103M

Ceramic
capacitor
0.01pF +20%

R17

RD14BB2E393]

Carbon resistaor
39KQ +5%
AW

VR4

R12-3513-08

Semi-fixed
resistor
20KQB

T18-0052-08

Earphone

S32-2001-15

Slide switch

X73-1350-00

AMP unit

X84-1040-00

High
frequency unit

20

R5,8

RD14BB2E103.]

Carbon
resistor
10KQ +5%
AW

R9

RD14BB2E472]

Carbon
resistor
4.7KQ +5%
aW

R10

RD14BB2E221.]

Carbon
resistor 220
+50% YaW

VR1

R12-3511-08

Semi-fixed
resistor
20KQB

CAPACITOR

C1

CC45SL1H470J

Ceramic
47pF £5%

C2

CC45SL1H030d

.Ceramic 3pF
'+0.25pF

C3

CC45SL1H010d

.Ceramic 1pF
'+0.25pF

C4

CK45D1H103M

Ceramic
0.01pF £20%

C5,7

CK45D1H102M

Ceramic
0.001pF
+20%

C6

CC45SL1H101J

Ceramic
100pF +5%

C8-10

CQ92M1H472K

Mylar
4700pF
+10%

Cl4

CC45SL1H050(¢

.Ceramic 5pF
+0.25pF

SEMI-CONDUC

TOR

Q1

Transistor

2QU121K (R




Q2

Transistor
2SC945 (K)

D1,2

Diode 1SS1¢

MISCELLANEOUS

L33-0262-08

Feri-inductor
2mH

J25-2887-08

Printed
circuit board

21




PRINTED CIRCUIT BOARDS

HIGH FREQUENCY UNIT
(X84-1040-00)

e R Lo b e i
fal e e

4
1

-l ol —C 3+ )—

D1

Q1 : 2SC1215
Q2 : 2SC945
D1,2: 18816

22



KENWOOD DM-81

AMP UNIT
(X73-1350-00)

o AR Q3 : 28K19
- Q4 : 28A719
D3 : RD6, 2EB
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SCHEMATIC DIAGRAM

RN o o m 1350 o0
i om ouw D2 B9 PHOES ' N

_2!;%3%
— I ”

HIp 880

Qi Iasci2is .
Q2. ;250945
Q37 L 28Ki9
Q4 T 2SATI9.
DLz (18516
D3 [RDG.2ER

":'—IH* —|—|-|rl|-|-

3 0l

Pivedl SN R =S
T Moot mnsivom; S Dbwe ' O ﬁ &:gﬁ S T
. VMW:HFHmmtw . . JM-

9___%900 3. amcnm

Unless otherwise specified, resistors are ¥4W and +5%. Alsaitcuit elements may be changed without
notice owing to a technical innovation.
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