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Additional information with regard to the applications
and maintenance of this equipment will be available from
time to time., Users of the Model 59 LF Megacycle Meter
are urged to discuss their problems with us and to
suggest such modifications as might make ths instrument
more adaptable to theilr special requirements.

Maintenance difficulties should be reported to Measurements
Corporation before proceeding with actual repairs, since,
through our familiarity with the instrument we are able to
suggest the appropriate repair procedure,

Engineoring Department

MEASUREMENTS CORPORATION

Bocnton, NWew Jersey

U. S. A,
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CHAPTER 1

INTRODUCTION

SECTION I

l. SCOPE OF MANUAL

a, This manual describes the basic operation, construction
and maintenance of the Model 59 LF Megacycle Meter, Pollow-
ing the text of the manual are two appendices, Appendix I
describes the recommended procedure for preparing the instru-
ment for prolonged storage or reshipment, Appendix II contains
an Identification Table of Replaceable Parts, listing reference
symbols, name and description, function and drawing number of
each part reguired for maintenance.

b. This book contains copyrighted material., Reproduction
in whole or in part is prohibited except by permission of
Measurements Corporation,

SECTION II
DESCRIPTION AND DATA

2., GENERAL

2. The Model 59 LF Megacycle Meter, see Figure 1, consists
of a compact oscillator connected to its power supply by a
small flexible cord. t covers a frequency range of 100 kilo=-
cycles to 4,5 megacycles and may be used as follows:

(1) As a grid-dip meter,

(2) As a variable-frequency oscillator, either
modulated, or unmodulated.

) As an absorptlion wavemeter.

) As an oscilleting detector, or as a tuned
diode detector.

i

(
(

b. The octagonal case is functionally designed to provide
a maximun of convenience in positioning the instrument, The
bottom of this case contains a standard 1/4 - 20 tapped
camera socket for tripod, or camera fixture, mounting. The
hook on the bottom of this case fits the slot located on the
top right-hand edge of the power supply,
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FCHNICAL CHARACTFRISTICS

FREQUENCY CHARACTERISTICS:
)

}_-.l‘

{ mously variable from 100 kiloeycles

r'."t
5 megacycles with four plug=-in coils,

cr €3
Q O

nti
s

(2) Ranges: .1 to .25 megacycles
.25 to .55 megacycles

.05 to 1.6 megacycles

1.6 to 4,5 megacycles

FREQUENCY CALIBRATION:

(1) Each unit is individually calibrated fto
better than 2% accuracy. However, the
accuracy obtainable under operating
conditions depends on the technique of the

user, Tris technigue is described in
Paragraph 23,

(2) The calibration is essentially linear
over the entire frequency range.

MODULATIOCN:

(1) CW or 120 cycles, or external medulation,
POWER SOURCE:

(

(2) Power input 30 watts,

F..J

Yy 117 volts, 50-860 cps.
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COMPONENTS SUFPPLIED

TABLE I, TABLE OF COMPONENTS

Overall Dimensions |

| installed
i

Unit ;
Quan, Description Helght | Width | Deptn |Weight |
i
1 Model 50 Pewer Supply  |7-7/8" 5 5/8% |8 1/2"! & 1/2#
1 ¥odel 59 LF Megacycle
Meter Head 3 5/8" ﬁ 5/8® | 4 5/8"| 1 3/4#
1 Model 59 LF Set of Coils |3 1/8® B-1/4" |2 5/8" 3/4
1 Tube, RETMA #0D3/VR-150,
installed
1 | Tube, RETMA #5Y3GT, | ;
installed
1 Tube, RETMA #6C4,

S

EXPORT PACERAGING

a. Packed for export, the Model 58 LF is crated in a wooden

box.

TABLE II. EXPORT PACKAGING DATA

Dimension
Number of = 2 Volums
Packages | Height |Width | Depth Weight Cu. ft.
1 18" 13" 1% 30# 2.6




CHAPTER 2

OPERATING INSTRUCTIONS

SECTION I

SFRVICE UPON RECEIPT OF EQUIPMENT

8, UNPACKING

a, Take cere when unpacking or handling ¢
Follow the procedure outlined below when unpacking th
instrument,

(1) Place the packing case in a location
where i1t can be opened easily.

{(2) Follow the instructions for slitting
the carton and removing the filler as
printed on the label on the carton,

7. PRELIMINARY PRECAUTION

a, Connect the Model 52 LF oscillator unit to the power
supply unit by inserting the plug at the end of the oscillator
cable into the octal socket at the rear of the power supply,

b, Remove the ccil set from its storage space in the rear
of the power supply and clip it in place at the top rear edge
of the power supply unit as shown in Pigure 1, Select the
coil having the desired frequency range and plug it into the
oscillateor unit,

¢, Connect ths Model 59 LF to a power source of 117 volts,
50 to 60 c¢ycles,
SECTION II

CONTROLS AND INSTRUMENTS

8, POWER
a. The POWER switch, 81, is located on the right-hand side
of the front panel epron. This switch controls application
of line voltage to the primary of the power transformer, Tl,
b, The pilot light, El, is located on the left-hand side
of the frent panel apron.



&, The DIQODE - C,W, - MOD switch, S2, is located at the
top of the power supply unit near the handle.

b, In the DIODE position, the plate voltage is removed
from V201 (6C4) changing tl nis tube from an oscillator to a
diode detector. In this position the instrument mey be used
as an absorption wavemeter,

¢ In the C.W, position plate voltage is applied to the
oscilliator V201 (6C4), In this position the instrument may
be used as a grid-dip meter,

d. In the MOD position, the oscillator V201 (86C4) is
modulated by 120 cycles. External modulation of the oscillator
may be used by connecting an external source at the MOD jack
on the front panel,

10, GRID CURRFNT METER

The grid current meter, M1, indicates the relative grid
current of the oscillator V201 (6C4) in the C.W. or HOD
position of S2, 1In the DIODE position, the meter indicates
diode current,

11, SENSITIVITY CONTROL

The SENSITIVITY control RS on the front panel apron
provides a means for adjusting the grid current for on-scale
readings,

a. The PHONES jack is located on the front panel apron.
Headphones may be used in the C.W. and MOD, position of S2 to
obtain a beat between an oscillator of unknown frequency and
the Model 59 LF oscillator, When headphones are used, the
grid current meter, M1, is disconnected by the jack, J2, When
32 1s in the DIODE position, the headphones will yroduce an
audible output for moaulated signals,

requency tuning kmob for Model 59 LF is located
lator head.



SECTION III

OPERATION

14, INSTALLATION AND ADJUSTMENT

a, The Model 59 LF Megacycle Meter requires no permanent
Installation,

b. The octagonal case is functionally designed to provige
a maximum of convenience in positioning the instrument. The
bottom of this case contains a standard 1/4 =20 tapped camers
socket for tripod, or camera fixture, mounting,

15. PRELIMIKARY OPFRATIONAL CHECKS

a, Plug the coil selected into the oscillator unit, connect
the oscillator to the power supply and the line cord to the
power source as described in Paragraph 7,

b. Place the POWER switeh, S1, in the up position, The
pilot l1light will indicate that the power 1s applied. Allow
one minute for the tubes to warm=up,

¢. Place DIODE - C.W, - MOD. switch, S2, in C.W. position
and adjust the SENSITIVITY control for a meter reading about
mid-scale., The grid current should stay on scale as the
tuning contreol is varied over the band, The unit is now ready
for use as a grid-dip meter.

d. Place DIODE - C.W, = MOD, switch, S2, in MOD position
and adjust the SENSITIVITY control for an on=-scale meter
reading., The internal 120=-cycle modulation provides a con-
venlient means for ldentifying the signal generated by the
oscillator when it 1s used as a signal generator, External
modulation can be applied through the standard phone jack
marked "EXT, MOD."

16, OPERATION AS A GRID-DIP OSCILLATOR

a, Adjust controls as indicated in Paragraph 15c¢, Couple
into a passive circult whose resonant frequency is to be
determined, Tune over the frequency band until a dip occurs
in the grid current indicating an absorption of oscillator
energy. Back off on the coupling until a very small dip is
obtained by tuning over the same general frequency range,
Greater accuracy is cobtained by the use of loose couplin
once the approximate frequency of the resonance has been
established,



17, OPERATION AS A VARIABLE~FREQUENCY OSCILLATOR

a., Adjust controls as indicated in Paragraph 13¢. Set
to desired frequency by means of tuning knob, Couple to
circult under test either inductively or capacitively.

18, OPERATION AS AN ABSORPTION WAVEMETER

8. Adjust controls as indicated in Paragraph 15e. Couple
intc active circuit and tune Megacycle Meter for maximum
meter response.

19, OPERATION WITH PHONES

a. Phones can be plugged into the PHONE jack for indication
of a dip. A sharp click accompanies the dip in grid current
for conventional grid-dip application. It is convenient to
use this technique to check the resonant frequency of high-Q
circulits, quartz crystals, etc.

b. If indication of frequency of an oscillator is required,
the phones will permit use as an oscillating heterodyne
detector with its resultant zero-beat method of accurate
frequency determination,

¢. As a non-oscillating diode detector (switch S2 on DIODE)
for the identification of modulated signals, oscillator :
harmonlcs, sound of parasitics of blocking character, ete,,
Model 59 LF will be found very useful.

20. INDUCTIVE COUPLING

a., Inductive coupling is recommended for coupling to a
coll in a resonant circuit, The self-resonant frequency of a
coil may also be obtained by coupling it inductively to the
Megacycle Meter,

b. The proper relative orientation of the coil in the
Megacycle Meter to the coll under test is easily determined
experimentally, The plug-in coll forms are transparent so
that the coupling positions for meximum and minimum coupling
may be determined visually,

c. It 1s possible to couple inductively to toroidal coils
by orienting them properly with respect to the oscillator
coil. 1In most cases, the plane of the toroidal core should be
at right angles to the plane of the oscillator coil,

d. If a coil is so mounted that the oscillator head may not
be brought close to it, a 1ink eircuit may be used to couple
to the coil, The link circuit may be made of a one~ or two-turn



coll connected to each end of a piece of power cord, or
twin-conductor transmission line. One of these coils 1
coupled to the coil under test whlle the other is coupled

to the oscillator coll,

21, CAPACITIVE COUPLING

8, A 4,7 micromicrofarad capacitor, C206, is comnected to
a phone-tip jack located to the lseft of the coll to permit
capacitive coupling to test circuits,

b, A lead plugged into the phone-tip jack may be connected
directly to a high~impedance point on a resonant circuit for
the usual grid-dip application, In general, the 4.7 micro-
microfarad capacitor will provide tighter coupling than is
desirable for the accurate determination of the frequency of
the resonant circuit, Looser coupling may be obtained by
forming a small capacitor in the coupling lead by twisting
two Insulated sections of the lead together to form a small
capacitor in series with the lead, This suxilliary capacitor
should be kept as small as pessible for accurate frequency
determinations,

c. With capacitive coupling, 1t is possible to couple to
resonant circuits which are completely inclosed in a shileld
such as intermsdiate~frequency c¢oils, shielded toroidal coils,
etc,

22, SPECIAL MEASUREMENTS

a., It 1ls possible to measure the resonant frequency of a
gquartz crystel by holding it close to the oscillator coil, or
by coupling it capacitively to the phone-tip jack., In either
cass, loose coupling is required for accurate frequency
determination, Since the Q of the crystal is high, it is
desirable to use head phones to determine the grid dip with
its accompanying "elick™ in the phones.

b, The IModel 52 LF can be used for measuring capacitance
by connecting the cspacitor to a coll of known inductance,
Alternatively, the unknown capacitor may be connected in
parallel with 2 callibrated variable capacitor connected to a
coll and tuned to rescnance at a given frequeney. The changs
in capacitance required to restore resonance 1s equal to the
unknown capacitance.

c. The inductance of inductors can be determined by
connecting them to a known fixed capacitor, cr to a calibrated
variable capacitor, and measuring the resonant freguency with
the Model 39 LF., Reference to standard Reactance-Freguency
graphs will facilitate the determination of the value of the
unknown inductance,



23, FREQUENCY ACCURACY OF MEASUREMENT

y accuracy of the Model 59 LF c¢an be
 the Instrument, In general, il the
coupling to the circult under test is oo close, the oscillator
will be detuned or "pulled"™., To obtain the greatest accuracy,
couple the Model 59 LF tightly to the circult under test for
the initia? saarch cf 2 dip in grid current or zero beat,

After the init ul indication is obtained, decrease the coupling
as much as practicable while still oouainiug an indication.

o
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MAINTENANCE INSTRUCTIONS

SECTION I

MAINTENANCE

24, GENFRAL

a2, Preventive maintenance procedure is not recommended
for the Model 58 LF. Preventlve maintenance 1s a series of
operations including inspection, adjustment, lubrication,
etec., recommended periocdically for certaln types of equipment
to eliminate the possibilify of unexpected interruptions in
service, Criticzl adjustments may be disturbed by too-
frequent inspection by personnel unfamillar with the design
of the Model 59 LF., This may result in meladjustments
causing errors in data that would be much more serious than
an occasional operational failure,

b, If failure occurs, the instrument should be checksd
by the procedure outlined in Paragraph 15 (Preliminary
Operational Checks), and if trouble other than a defective
tube is indicated, the Instrument should be returned to
Measurements Corporation,

25, TUBE RIEPLACEKENT

a. To replace the tube in the Model 59 LF oscillator unig,
remove the tuning lkncb, and remove the screws located on the
right and left edges of the top cover (do not disturb the
screws above the name "MEGACYCLE METER"™)., Lift the cover off,
To take one side off, remove the four screws heclding the side
in place. Further disassembly is not recommended,

26, CIRCUIT FAILURE

a, Most circuilt fallures will be evident from indications

of the grid current meter, ¥l, and reference to the schematic

diagram. Failure to oscillate may result if the unit is

drcpped. In this event, it is advisable to return the instru-
ment to the factory for repair,



CHAPTER 4

EQUIPKENT USED IN CONJUNCTION WITH MODEL 59 LF

SECTION I

ACCESSORIES

27, RECOMMENDED ACCESSORIES
2. No special accessories are normally required,

bo Auxiliary calibrated capacitors and inductors may
be employed to make capacitance and inductance measurements
as outlined in Paragraph 22,

Ce A high-guality Signal Generator such as Measurements
Corporation Models 65-B or 82 may be employed to check the
frequency calibration of the Model 59 LF when required,
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CHAPTER 5

TECHNICAL SERVICE -- MAINTENANCE INSTR
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SECTION I

GENERAL

28, SCOFE

8, The purpose of this chapter is to acquaint operating
and maintenance personnel with the theory of operation of the
various circuits in the Model 58 LF.

b. Return the instrument to Measurements Corporation
whenever repalrs inveolving replacement of components in the
oscillator section are necessary.

SECTION II

CONDENSED THEORY OF OPERATION

29, GENERAL

8. The Model 59 LF Megacycle Meter consists of two units -
the oscillator head and the power supply unit.

50, POWER SUPFLY

a, The power supply consists of a full wave rectifier with
a voltage regulator tube V2 (OD3/VR130) at the output of the
filter consisting of R13, 11, Cl, and C2.

b. The meter Ml is connected in a bridge circuit consisting
of R5, R6, and R7,

¢, Internal modulation of 120 cycles is applied from pin 8
of V1 (5Y3GT) to the plate supply of V201 (6C4) by means of
¢7, C8, and R14,

51, OSCILLATOR HFA

g, The tube V201

( is comnected in a tuned-plate
osclllator circult wi

6C4)
th a grid coill providing the feedback,

/"t
e
1

4

b, The plate of the oscillator tube is tapped down on the
plate coil in order to minimize the effect of tube loading

[
ny
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and change in frequency calibration with change 1in tube,
M
¢. The plug-in colls ars carefully deszigned to provide
good coupling W_tﬂ a minimum of grid-current variation as
the osgscillator is tuned over each hand,

-

uned by means of the capacitor C203,

ch

d., The oscillator is

ECTION III

TROUBLE LOCATION

32. LOCALIZING THE TROUBLE

a, Trouble may be quickly localized by making the prelim-
inary operational checks described in Paragraph 15,

b. To open the case of the Model 589 LF head, remove the

tuning knob and remove the screws located on the right and
left edges of the top cover \co not disturdb the screws above
the name "MEGACYCLE METER"). Lift tn= cover off, To take

one side of;, remove the four screws holding The side in
place, Further disassembly 1s not recommendea.

33, REPLACEMENT OF V20l (6C4)

a., When replacement of the oscillator tube V201 (6C4) is
necessary, remove cover and one side of the Model 58 LF head
in accordance with instructions of Paragraph 32b.

b, By tryinc 2 few 6C4's the tube best sulted to mateh the
riginal performance can be found. Minor adjustment in the
frequenvy calibration may be made by loosening the Two screws

holding the fiducial and rotating the fiducial slightly.

SECTION IV

PRE=ADJUSTHMENT PROCEDURE

34, TEST EQUIPMENT REQUIRED

a, The only test equipment required is that which is
necessary for checking frequency calibration, A high-quality
Signal Generator such as Measurements Corporation Models 65-B
or 82 may be employed to check the frequency calibration of
the Model 59 LF liegacycle Meter.

!..J
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ADJUSTVMENT PROCEDURES

35, GENERAL

2. The only adjustment procedure recommended
Thi

required for the replacement of V20l (6C4).
is explained in Paragraph 32.

is thsat
s procedure

j=d



APPENDIX I

2. Remove dust from controls and outer surface of
instrument with a clean rag.

b, Wrap instrument in heavy wrapping paper and seal seams
with gummed tape or similar adhesive,

¢, Store in a dry place, If excessive humidity is unavoig-
able, the wrapped instrument should be placed in a molsture-
proof bag with a sufficisnt quantity of drying agent, such as
silica gel, to insure a dry atmosphere.

(1) When the use of bag and desiccant is
necessary, the instrument should be
checked at S-month intervels to determine
the effectiveness of the seal,

2, SHIPMENT

a, Wrap the instrument with heavy wrapping paper and seal
seams with gummed tape or similar adhesive,

b. Place in fibre-board carton or wooden box large enough
to permit at least 3 inches of excelslor or similar packing
materizl between the instrument and sides of the box,

(1) For export packing, the instrument must
be wrapped in waterproof paper and the
seams scaled with glue or similasr sealing
compound before being placed in a wooden
box,

15
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APPENDIX III

BIBLIOGRAPHY ON GRID=-DIP METERS

Measurements Corp., "Operating Instructiocns for
Megacycle Meter - Model 587,

¥easurements Corp., Measurements Notes Number One,
"The Elimination of Television Interference with the
A1id of the lModel 59 Megacycle Meter”,

Measurements Corp,.,, Measurements Notes Number Four,

"Transmission Line Pault Location With the Megacycle
Meter®,

Measurements Corp., Measurements Notes Number Five,
"Quartz Crystal Measurements with the Megacycle
Meter™,
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K= 1000
UNLESS OTHERWISE SPECIFIED :-

ALL RESISTORS 0,5 WATT,
ALL CAPACITORS IN MICROMICROFARADS
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