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MODEL L3CA

MICROWAVE FOULR METER

SPECIFICATIONS

Power LRanteme

—— . B

Milliwatts

-]

Lo |..;

-]
1;
3
10
Accuracye=

45,0 of full scale.

Required Lxternal iiguipment--

Bolometer and mount.,.

Power Supply datin-~ .-

200 ohis, at 8.110

Decibels Above or Below 1 mw,

=10
~5

+ +
OVULO

to 8,90 la, at 25°C,

Voltasec~-~ 105 = 12T volts
i [} /- .
Frequency=- 50/60 cycles,
Wattage=-- 60 watts

Overall Dimensiong=-

124" long x 10-3/8" wide x 93" hizh.

Weight--
17 lbs,
Cables=-- Type of Cable Length Terminaticns
Input Cable RG=58/U 3 ft. UG~88/U Plug on or:

end, no terminatic.
other end,
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QPERATING INSTRUCTIONS:

Inspection

This instrument has been thoroughly tested and inspected
before being shipped.

After the instrument is unpacked it should be carefully
inspected for any damage received in transit. If any shipping
damaze is found, follow the procedure outlined in the "Claim For
Damage In Shipment™ paze at the back of this instruction book.

Controls and Terminals

"ON" Thils togsle switch controls power supplied to the
instrument from the power line.

"FUSE" The fuseholder, located on the control panel,
contains a two ampere cartridge fuse, which may be
replaced by unscrewing the fuseholder cap and
ingserting a new fuse,

"COARSE ZEROQO" This varilable reslstor provides a coarse

ad justment of the meter zero indication.

"FINE ZERO" This varlable resistor provides a fine
adjustment of the meter zero indication.

"DBM=MA" This ranze switch is used to select the desired
power measurement range of the Instrument.

Input Jack This UG-185/U jack will fit amy one of the
BINC series of connectorse.

"CAL" The blnding post marked "CAL" 1s located on the
chasslis and 1s connected to the Input of the amp-~
lLifier. It 1s used to connect the external call-
bration voltage to the anplifier,

Operation

Before this instrument can be operated a bolometer and
bolometer mount of the correct characteristics must be selected.

The lMfodel l;30A is desizned to operate with a bolometer
which has a positive temperature coefficient, such as a Sperry
Gyroscope Company Type 821 barretter or a one-hundredth ziupere
instrument fuse.

Any bolomster is satisfactory provided the instrument
can be zeroed, On the 10 mw. range the Instrument can be zeroed
at eany temperature from 10°C to 50°C, with any bolometer whose
resistance is 200 ohms within the range from 8.10 ma to 8.90 ma,

-l-



j["fl.}-—Li|,/”I’ ‘;E‘Flrﬂ_ _.}&__7‘,0

Hz oA

at 250C, On lower ranzes a wider variction in bolometer 1s per=
missable, so that, although a bolometer msy not be useable on the
top ranze, it may still be perfectly sat 1Q1actory at lower ranges.

Because of the wide varilation in characteristics if instru-
ment fuses, not all fuses will be useable in the Illodel l|30A., Those
ziving a minimum reading above ,ero cannot be used, as tney require
Tess power to make 200 ohms than cax be reached by the liodel L30A.
Those giving a maximum readin~ velow zero, however, can be changed
in characteristlcs and ﬂade useable by the following procedure.

Connect thec fuse acrosgs a sliznal zenerator and apply
awvroxlﬂately fifty milliwatts 01 power to the fuse momentarlily.
Then test the fuse In the l.odel '30“ to see 1f its characteristics
have chanced cnoush to produce a zero meter indicatlon., If the
fuse needs more correction, apply a little more pover from the siz-
nal zenerator and then test in the liodel LL30A. Repeat the above
nrocedure until the fuse is correct.

Step by Step Operating Procedure

1. Connect the bolometer and mount to the input cable
supplied with the llodel Li301.. Yo not apply radio frequency power
to the bolometer,

2. Turn on the Lastrume:

nt and allow five minutes for
it to heat-up to operatin~ temperature,

3. Set the rance switch to the desired renze, and with
no radio frequency a“p1¢ed to the bolomater, set the "COARSE ZIROM
and "FIND ZDRO™ controls until the meter indicates zero,

b Apply radio 1PCJ46noy powsr from the eaquipnient to be
measured, Then adjust the tunirn; device in the bolometer mount for
maximum meter indication. The resultant meter lndicetion shows the
power output of equipment under test in milliwatts and decibels
about one milliwatt,

5. Always adjust for zero meter Ilndication (no RF power
input durinzg adjustment) after changins from one ranze to another,
The "COARSE ZIZRO" control should be turned slowly when adjusting
the lower ranzes, otherwise the .ieter necdle will <o off=gcale
violently. {‘he meter may drift slihtly on the lower ransges, 8o
for greatest accuracy, the instrument should be zeroed jwt before
maklng a measurement,

GENWERAL INFORIIATION

The Model 430A Microwave Power lleter consists of a self-
balancing bridge, an cmplifier, a metering circuit, and a reculated
power sSupplye

The self=balancing bridze includes the circuilts associlated
with V1 and V3. The brid.e operates In the input circuit of V1,

-

[



[1=i4~49 SERAC I T

while the output o V3 is counled to the input ot V1 through the
bridge. The circults are arranged so that the output of V3 is in
phase with the Input of V1; thus, there beingz sufflcient gain, the
system oscillates., The frequency of oscillation is controlled by
the bridge values which are such as to permlt the system to osecll-
late at a frequency of approximately 10 kcs.

One arm of the bridze 1s the bolometer, a non=linear
resistor, This non=-linear elenent limits the level of oscillatlion
to the polint where the sum of the audio, dc, and rf power causes
the bolometer to have a resistance value necessary for stable oper-
ation of the oscillator.

The crystal diode CR1 is provided in a protective circult
for the bolometer in order to limit the surge voltage at the input
jack if the bolometer 1is connected after the instrument is turned on.

It should be noted that power applied to the bolometer
from an outslde source tends to cause the resistance of the bolo=-
meter to lncrease because of i1ts positive temperature coefflclent
Thls action results in a lowered siznal abﬁ1¢ed to the grid of V1
so that, in turn, less power ic applied to the bolometer from the
output of V3. Therefore, the level of osclllation decrsases,
the change in level bein; automatically the proper amount to insure
that the resistance ¢f the bolometer remains unchanged,

The output of V3 is applied to the amplifier VL and V5
throuzh a resistive meter multiplier circult. The output of the
amplifier is then applied to the full-wave rectifler and metering
circuit associated with 111,

Because of the fact that the application of external
power to the bolometer causces the level of osclllatlon of the
oscillator to decrease a conventlonal metering circuit would
indicate the application of external power as a decrecased meter
reading In order to avold this effect, the meter circult has
been duS¢QnCJ to operate with a de cuzrunt through it of such

amplitude as would cause a readin~ somewhat hizher than full-scale.
The output of the amplifier is then cornected to the meter circuit
in such a way that the rectified output of the amplifier flows
through the meter in a reverse or negatlve direction and therefore
bucks the de biasing current. As aresult, when the amplitude of
ogclllation of the oscillator is greatest (no RF power applied to
the bolometer), the meter readinz is zero. [The decrease in level
of OaCllldtLOn caused by external power being dellvercd to the bolo-
meter results In less rectified signal current flowin: through the
meter so that the meter rcadiny increases. The meter ic calibrated
directly in milliwatts and dbm,.

The power supply for the instrument includes a full-wave
rectifier clrcuit and a degencrative type voltage regulator circuit
for maintalning a constant plate supply voltage for the remalinder
of the circuilt,.

Jies
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SLRVICH HOTES:

Cover and kottom Plate Reorioval

The cover of the instrwmcnt 1s removed by unscrewing tle
four screws at the back of the instrument and sliding the top of
the cover away from the panel,

The bottom plate comes off when the four screws In the
plate are removed.

Tube Replacement

When replacinz tubes in the llodel L30A any tube of average
type characteristics can be uscd. However when Vl, VS, or V9 are
replaced 1t 1s usually necessary to adjust their associated clr=-
cults, he adjustments are performed as followss

VlL or V5

Replacement of

le

When replacin; tube VI or VS5, it ls desirable to check
the galn of the amplifier because variations 1n the zain
of these tubcs will affect the accuracy of tlc inutru-
ment, The galn adjustment procedure is as follows

l. Remove tube V3 from its socket and apply .h?E

volts at 10 KC between the "CAL" binding post and the
chassis.

2. If the meter does not indicate zero, adjust "R31"
so that 1t Indlcates zcro,

3+ Change the applied voltage to .193 veolts at
10 KC and adjuuu "R3gQ" for full scale meter indication.

. Steps 1, 2, and 3 should be repeated because of
slight Interlocking between the R31 and R39 adjustmentse.

Replacement of V9

The voltage across V9 determines the value of bucking
current for the meter. A new tube may change the bucking
current and the accuracy of the Instrument. The instru=-
ment should be readjusted by following the procedure

used when VL or V5 are replaced.

Voltage Regulator Adjustment

Adjust R51 (which is 1ocatcd on the resistor board be=
neath V7-6Y6 tube) so that the voltage between pin #8 of V7 and
the chassis is 240 volts,

hy-



Crystal Rectifier Selection

Crystal CR 1, 2, 3, i, & 5 should be selectcd to have a
back resistance of not less than 50,000 ohms mecasured at 05°C¢. on
an ohmmeter with an internal battery of 3 volts and serles resistance
of 100,000 ohms., Inasmuch as resistance in the reverse dircection
is almost proporticonal to voltaze at low voltages, any ordinary
ohmmeter can be used if the rcsistance readinz obtained 1s used
to calculate the baclt current. In this case, the back current
should not exceed .02 Ma, I ordinary unselectcd crystals arec 1n-
stalled, they may result in error in the readings because of a
larzc decrease 1n back resistance at hizh tempersturcs,
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TABLE OF REPLACEABLE A RTS
Circuilt -hp= Ifr. & Hfre,
Ref Description Stock Ho,.l Dosignation
Cl Cagacitor: fixed; mica; 510 mmf: 15-27 Sangamo$
+17%; 500 védcw Type J.
c2 Cagacitor: fixed; mica; 510 mmf; 15-27 Sangamo
+1%; 500 wvdew Type J.
C3 Capac ftory rlxed; paper; 1 mf; 17=12 | General Lle c=
+10%; 600 vdew | tpics 23FL67
| G103
. |
cly Capacltor: fixed; paper; 25 mf; 16=36 Sphrague
200 vdew 68P
c5 This Circult Reference not
assigned,
c6 Capacitor: fixed; mica; 150 mmf; 1-150 | Mic amold: E
+10%; 500 vdew OXM
a7 Capacitor: fixed; paper; .25 mf; 16-)2 Sprague:
600 vdew 68P37
[
c8 Capacltor: Same as C6
ol Capacitor: Same as C7 .
|
cl1l0 Capacitor: flxed; paper; .05 nf; 16-15 Asrovox:
600 vdew Type 68l
Cl1l Capacitor: Same as C1l0
c12 Capacitor: fixed; dielectric; 16-41 Solar Mfze
.01 mf; 600 vdcw; +20% Corpe ST=6=01
Cc13 Capacltor: fixed; mica; 150 1, -150 Micamold:
mmf; +105%; 500 vdew OXM
cily This Circuit Reference not (
assigned.
g15 Capacitor: fixed; paper; .25 16-12 Sprague:
mf; 600 vdew 68P37
Clba, Capacitor: fixed; electrolytic; 18-h2 Mallory:
b,c,d. [l sections each 20 mf; L50 vdew FPQ-
Cl7 Capacltor: fixed; paper; .25 16-&2 ‘Sprague: ,
mf; 600 vdcw 68P37
C18 This Circult Reference not
assigned.

LZe A
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TABLE OF REPLACEABLL PARTS

Clrcuit -hp- Mfr. & Ifra.
Ref, Description Stock No,| Designation
c19 Capacitor: fixed; paper; 17-10 Cornell=-
I mf; 600 vdew Dubilier:
TLA=60L0
€20 Capacitor: fixed; electrolytic; 18-110 Mallory: )
Lo mf; L 50 vdew Type FP3-1L6
c21 Capacitor: fixed; paper; 05 mf; 16-15 Aerovgx:
600 vdcw Type 68l
caz Capacltor: fixed; mica; 500 mmf; 11-500 I‘lcamolds
_4_-10';5; T/oe OXM
c23 Capacitor: fixed; electrolytic; 18=~5 liallory:
500 mmf; 15 vdew Type TC~1E05
CR 1£2 CRYSTAL RECTIFIER: type IN}M 212-3& Sylvania
3,&,5. selected. See Service iotes Electric,
section, Blectronlc
Divn,
Fl Fuse: 2 amp; type V3AG 211=2 Littelfuse:
i Lamp: 6=8v; 0.15 amp; min bay 211-&7 General Ilec-
vase tric. U7
Ji Receptacle: UG-185/U 38-99 Industrial
Froducts:
[1500
Je Binding Post 312=3 Hewlett=-
Packard
1M1 lleter 13A-81 llewlett-
Packard
R1, Resistor: precision compo- 31-33K Willor: CP=1
R2 sition type; 33,000 ohms;
+1%,
R3 Resgistor: precision wirewound; 26-19 S1alleroas:
109.5 onhms; +3%; % watt I'ype 1L0L
Rl Resistor: composlitlon; 2lL-150K Allen=-Bradlesy
150,000 ohms; +10%; 1 watt GB=1541
R Resistor: composition; 1500 2L,~1500 Allen-Bradly
ohms; +105; 1 watt GB=1521
R6 Resistor: composition; 220,000 2li=220K Allen=3radley
ohms; +10/5; 1 watt GB=-22l1

-7




TABLE OF REPL.CEABLC

PARTS

Circuilt ~hpw Ufr. & Mfrs.
Ref. Description Stock o, | Desiznation

R7 Resistor: composition; L7,000 2=l 7K Allen-Bradley:
ohms; +10%; 1 watt GB=L731

R8 Resistor: composition; 100,000 2= 100K Allen-Bradley:
ohms; '+10%; 1 watt GB~1051

R9Q Reslstor: composition; 22,000 2l -22K Allen-Bradley:
ohms; +10%; 1 watt GB~2231

R10O ltesistor: composition; 2200 ohms; 2L -2200 Allen-Bradley:
+10%; 1 watt GB-2221

R11 Reglstor: composition; 1 meg- 2li-1M Allen-Bradlej:
ohm; :}Oﬂ; 1 watt GE~10601

R12 Resistor: composition; 560 2l -560 Allen=-Bradley:
ohms; +10%; 1 watt GB~5611

R13 Resistor: composition; 2@-33K Allen=-Pradley:
33,000 ohms; *1G;5; 1 watt GB-3331

Ril Resistor: composition; 2l -22K Allen-Bradley:
22,000 ohms; 410.; 1 watt AR=2231

R15 Resis tor: composition; 2l-1H1 Allen-Bradley:
1 megohm; +10%; 1 watt GB=-1061

R16 Resistor: composition; 220 2l 220 Allen-Bradley:
ohms; +10%; 1 watt GB=27211

R17 Resistor: composition; 5,000 27=3 Lectrohm Inc.
ohmasa; ilOﬁ; 20 watts Type 2R

R18 Resistor: composition; 200 2h-81 Allen-Bradley:
ohms; #5%; 1 watt CB=~2015

R19 Reslstor: fixed wirewound; 26-11 Lectrohm: f
30,000 ohms; +1%; 1 watt 1-3/LF ;

{

R20 Resistor: fixed; wirewound; 26=11 Lectrohm: !
30,000 ohms; +1%s; 1 watt 1-3/LE ‘

R21A to| (See= S-1) |

R21E Part of Range Switch Assembly ;

R22 Resistor: composition; 2,200 2L-2200 Allen-bradley:
ohms; +10%; 1 watt

(B=~2221
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TABLI} OF RIEPLACEABLE RIS

Cireuit -hp=- fr. & Lfrs,

Ref, Description Stock o, | Designation

R23 Resistor: preclsion composition; 31-9K Wilkor:
9000 ohms; 1 watt Cr=1

R2l Reslstor: composition; 2200 2l= 2200 Allen-Bradley:
ohms; +10%; 1 watt GB=2221

R25 Resistor: composition; .70 2li=li70 Allen-Bradley:
ohms; #10%; 1 watt aB-L 711

Rr26 Potentlometor: compositlon; 310-61
50,000 ohms

R27 Potentiometer: wirewound; 210~5 .Centralab{
1000 ohms 21=010=355

R28 Resistor: composition; 33000 25=33K Allen-Breadle:
ohms; +10%; 2 watts HB=3331

R29 Resistor: composition; 120,000 2= 1D K Allen-Bradley
ohms; +10%; 1 watt GB=12l1

R30 This Circult Reference lot
Assigned,

R31 Potentliometer: corposlition; 210=25 Centralab:
300 ohms BA=33=-010~-

1466

R32 Resistor: composition; 2l =L 7K Allen-Bradle; :
417,000 ohms; +10/4; 1 watt GB=l 701

R33 Reglstor: composition; 2h= 100K Allen=-Bradley
100,000 ohms; +10 GB-10l1

R34 Reslstor: composition; 2l=l; 70K Allen-Bradley:
470,000 ohms; +10%; 1 watt aB=l7h1

R35 Reslstor: composition; 220 2l =220 Allen-Bradley:
ohms; +10%; 1 watt GB=2211

R36 Resistor: composition; 25=22K Allen=Bradley:
22,000 chms; +10/5; 2 watts GD3=2231

R37 This Circuit Reference Not
Assigned,

HB 8 " n i 1" 1

R39 Potentiometer: wirewound; 210~-7 Centralab:
5000 ohms, 21-010-357

RMO Resistor: precision compo- Bl—hl.SK Wilkor:
sition type; 41,500 ohus; CP=-1

+1%; 1 watt

L}
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TABLL! OF REFPLACEABLE PARTS

Circuit -hp=- Mfr. & Mfrs,
Ref. Description Stock Noa | Deslgnation

RL1 Resistor: precigion composition; 31=l11,5K Wilkor: CP-1
41,500 ohms; +1%; 1 watt

Rl 2 This Circult Refcrence not
assigned.

RlL3 Reslstor: composition; 33 ohms; 2l -33 Allen-Bradley:
+10%; 1 watt GE=3301

Hhh Resistor: wirewound; 300 ohms; 26-3 Lectrohms
+10%; 1 watt 1-3/LEV

RIS Resistor: composition; 100,000 2= 100K Allen-Bradley:
ohms; +10%; 1 watt CB=10k41

RLE Reslstor: composition; 100,000 2l -100K Allen~Bradiey:
ohms; +10%; 1 watt GB-10l1

RLT lesistor: composition; 1000 23-1000 Allen~Bradle: :
ochms; +10%; 1/2 watt GB=1031

RIS Reslstor: composition; 2L -560K Allen-Bradley:
560,000 ohms;+104; 1 watt Ge=56l11

rL9 Resistor: composition; 33,000 2li-33K Allen-Bradley:
ohms; +10%; 1 wutt GL=3331

RS0 Reslstor: wirewound; [00 ohms; 27=7 Lectrohms
+10%; 10 watts Type 2R

R51 Poteutiometer; composition; 210-11 Centralab:
25,000 ohms. 1-010-1990

R52 kesistor: composition; 7,000 2l =l 7K Allen-EBradley:
ohms; #10%; 1 watt GB=1731

353 This Circult Reference not
assigned,

RS Reslstor: composition; 2l~270K Allen-Eradley:
270,000 ohms; +104%; 1 watt GB=27l1

S1 Hange Switch Assembly: L3A-19W Hewlett=Packar
includes S51A, HB1B, and Reslis=-
tors R21A to RZ21E.

32 Switch: toggle: SPST 310-1 Arrow H & H,

L Power Transformer: 910-8 Hewlett-Packsoi

-10-



TABLLE OF REFLACEABLE PAR'YS
Clrcult =hHp= Mfr, & Mfre.
Ref, Description Stock n. | Desiznation
vl Tube: RIA type 6AQG 212-6AQ6
V2 Tube: RIA type OAGS 212-6AG5
V3 Tube: RMa type OAGT 2=-EAGT
vl Tube: LA type OAGS 212-6AGS
V5 Tube: RMA type OAGS 212-6AG5
Vo Tube: RMA type S5Y3GT 212- s
5Y3GT :
V7 Tube: RIA type 6Y6G 212=
6Y6G
V3 Tube: RiA type 6AQE 212-6AQ6
V9 Tube: RMA type VR1S0 212=-
VR150 |
mob: 1-%" dlam, 3= Kurz-Kagcos
5=380=6lL-DD~ |
L=522
Knob: 2-1/16" diam, 37-13 Kurz-faschs:
$=311-6l-DD~
522
Min Tube 3hield: 1=-3/4" h. 38-28 Cinch: 8661
Min Tube Shield: 2" h 38-68 Eby: 869l
IMiseholder 312-8 Littelfuse:

32001

~11-



CLAIM FOR DAMAGE IN SHIPMENT

The instrument should be tested as soon as it is received. If it fails to
operate properly, or is damaged in any way, a claim should be filed with the
carrier. A full report of the damage should be obtained by the claim agent,
and this report should be forwarded to us. We will then advise you of the
disposition to be made of the equipment and arrange for repair or replace-
ment. Include model number, type number and serial number when referring
to this instrument for any reason.

WARRANTY

Hewlett-Packard Company warrants each instrument manu-
factured by them to be free from defects in material and work-
manship. Our liability under this warranty is limited to servicing
or adjusting any instrument returned to the factory for that
purpose and to replace any defective parts thereof (except tubes,
fuses and batteries). This warranty is effective for one year after
delivery to the original purchaser when the instrument is re-
turned, transportation charges prepaid by the original pur-
chaser, and which upon our examination is disclosed to our satis-
faction to be defective. If the fault has been caused by misuse or
abnormal conditions of operation, repairs will be billed at cost.
In this case, an estimate will be submitted before the work is
started.

If any fault develops, the following steps should be taken:

1. Notify us, giving full details of the difficulty, and include
the model number, type number and serial number. On receipt of
this information, we will give you service instructions or ship-
ping data.

2, On receipt of shipping instructions, forward the instru-
ment prepaid, and repairs will be made at the factory. If re-
quested, an estimate of the charges will be made before the work
begins provided the instrument is not covered by the warranty.

SHIPPING

All shipments of Hewlett-Packard instruments should be
made via Railway Express. The instruments should be packed
in a wooden box and surrounded by two to three inches of excel-
sior or similar shock-absorbing material.

DO NOT HESITATE TO CALL ON US

HEWLETT-PACKARD COMPANY
,[oagaratardz/ thotr—amenta ﬁ’_ (’j}na/ana’ﬂccuracy

395 PAGE MILL ROAD PALO ALTO,CALIF.
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H-F VACUUM TUBE VOLTMETER

-hp- 410A High Frequency Vacuum Tube Volt-
meter combines in one instrument an ac volt-
meter covering frequencies from 20 cps to 700
mec, a de voltmeter with 100 megohms input im-
pedance, and an ohmeter capable of measuring
resistances from .2 ohms Lo 500 megohms. The
special probe places a capacity of 1.3 uufd across
the circuit under test. ?nput resistance for ac
measurements is 6 megohms. Six voltage ranges
provide full-scale sensitivities from | to 300
volts.

RESISTANCE-TUNED AUDIO
OSCILLATORS

-hp- Resistance-Tuned Oscillators are suitable for
almost every type of work. Their low distortion
makes them particularly valuable in making dis-
Lortion measurements on audio amplifiers, broad-
cast transmitters and other equipment. They pro-
vide an excellent source of vollage for accurate
bridze measurements. The output is sufficient to
drive signal generators and other equipment re-
quiring considerable power. Their wids frequency
range also makes them suitable for wark in the
sup.TSenic region.

Standard -hp- instruments shown here are adaptable for
A making nearly every electronic measurement in the electronic
5 freld. Following is a brief description of a few of these instru-
: ments, Complete technical information will be sent—without
' ? obligation —on request. In addition, -hp- engineers are

at your service to help solve special problems.

WIDE-BAND AMPLIFIER

hp- 450A Amplifier is a new, versatile, wide-band
amplifier designed for general laboratory or pro-
duction use. It provides exceptional stability at
40 or 20 db zain, and gives new freedom from
spurious respanses. Low phase shift is assured
by a straight-forward, resistance-coupled ampli-
fier design, together with inverse feed back. Fre-
quency response is flat within L, dh between 10
and 1,000,000 cps. Varying tube voltages or aging
tubes have no appreciable effect on the gain or
other characteristics. When used in conjunction
with -sp- 400A Vacuum Tube Voltmeter, it in-
creases voltmeter sensitivity 100 times.

HARMONIC WAVE ANALYZER

-bp- Model 300A Harmonic Wave Analyzer is an
excellent instrument for both laboratory and pro-
duction work where accurate and rapid measure-
ment of individual components of a complex
wave is required.

The maximum selectivity is sufficient for meas-
urement ol harmonics of frequencies as low as
30 cycles and it can be varied over a wide range.
With this variable selectivily feature, measure-
ments at higher frequencies can be made more
rapidly, yvet with no sacrifice in accuracy.

INSTRUMENTS OF SPEED AND ACCURACY

WIDE-BAND VOLTMETER

-hp- Model 400C Vacuum Tube Voltmeter features
both a wide voltage and wide frequency ranwge,
with a high input impedance of 10 megohms. The
instrument measures from | millivolt to 300 v
full scale in 12 ranges. Accuracy is within 3¢, 20
cps to 100 ke; 5¢¢, 20 ¢ps to 2 me. Instrument in-
cludes decibel scale (0 db 1 mw, 600 ohms),
making available continucus readings, - 72 to
+52 dbm. (-hp- also makes low frequency and
battery operated voltmeters.)

AUDIO SIGNAL GENERATORS
-hp- Model 206A Audio Signal Generator is spe-
cially designed for am and fm broadcast meas-
urements. Frequency range is 20 cps to 20 kc.
Distortion is less than 0.1%, 50 cps to 20 kc; and
0.25¢, down to 20 cps. Attenuators are adjust-
able from 0 to |1l db of attenuation in 0.1 db
steps. Maximum output is <15 dbm. Balanced
center-tapped output system matches 600, [50
or 50 ohm systems. Other -5p- audic signal gen-
erators pravide up to 5 watls powcer between 20
cps to 100 ke.

DISTORTION ANALYZER

This model 330B Distortion Analyzer is -/ip-'s
newest, finest distortion measuring instrument,
It is capable of measuring distortion at any fre-
quency between 20 cps and 20,000 cps. It will
make noise measurements of voltages as small as
100 microvolts. A linear r-f detector makes it
pussible to measure these characteristics directly
from a modulated r-f carrier. The hizh sensitiv-
ity, stable accurucy and compactness of the 330B
make it extremely valuable (or broadcast, lab-
cratory and production measuremenls,
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LABORATORY

FM MONITOR

-hp- Model 335B FM Monitor is a frequency mon-
itor and modulation meter combined. [t is F.C.C.
approved, and is in wide use in FM stations. Spe-
cial circuits in the Monitor permit fast, easy
measurements of spurious am modulation as well
@as point-by-point measurements of percentage
modulation. Other features include: provision for
aural monitoring. remote metering, and 600-ohm
audio output.

MiICROWAVE POWER METER

<hp- Model 430A Microwave Power Meter meass
ures low-level microwave power from 0.1 milli-
watt to 10 milliwatts full scale in 5 ranges. Pow-
er is read direct on large, 4 meter face. Instru-
ment consists of a self-balancing bridge circuit
using an external barretter as one arm. UHF
power applied to the barretter indicated directly
on meter. Instrument can be used at any micro-
wave frequency for which external barretter and
mount (not supplied) are available

SLOTTED LINE

-hp- Model 805A Slotted Line incorporates a radi-
r.‘ally new, different configuration known as the
“parallel plcme' design. It consists of two me-
chanically rigid planes, and a centerless ground
silver-plated brass rod c¢entral conductor. The
instrument is used to detect standing waves be-
tween 500 and 4,000 mc. It is designed for use
with conventional 50 ohm systems. For use with
46.3 ohm, %" coaxial systems, -sp- Model 8058
is available.
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laboratory

SECONDARY FREQUENCY
STANDARDS

New -hp- Model 100D offers many advantages of
a primary standard at much lower cost. Gener-
ates 100 ke, 10 ke, | ke, 100 cps. and {0 cps: sta-
bility 0.000I%. Sine or rectangular waves, 100
isec timing markers, built-in oscilloscope.

-hp- 100C offers sine waves only. Both have 5 v.
output, accuracy .001%;, self-contained power
supply.

ELECTRONIC FREQUENCY METER

-hp. Model 500A Frequency Meter is designed to
measure the frequency of an alternating voltage
from 5 ecps to 50 kc. It can be used to measure
difference between two h-f signals. It is particu-
larly suited Lo crystal grinding work where it can
be used to measure the frequency deviation from
the standard, quickly and accurately.

PRECISION OSCILLATORS

-bp- Model 201B and -fip- Model 200! are precision
measuring instruments of utmost accuracy and
latest design. The 201B spans a range from 20
eps to 20 kc in three bands; the 200[, a spread-
scale oscillator, covers frequencies from 6 to
6000 cps in six bands. Both include a 67 main
frequency tuning dial calibrated over 300 de-
grees, controlled directly or by 6-1 micro-drive.
Both meet all requirements for rmeasurement
speed, accuracy, and purity of wave form. And
both instruments incorparate -fip- family charac-
teristics of no zero set, constant output, and
great stability.

insfruments
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UHF SIGNAL GENERATOR

-hp- Model 616A UHF Signal Generator is the
first instrument developed commercially which
combines great operational speed, accuracy and
ease of operation with a frequency range of (800
mc Lo 4000 mc. R-f power is generated by a re-
flex klystron oscillator, and voltage adjustments
during operation are eliminated by special -hp-
automatic coupling device which causes oscif-
lator repeller voltage to track frequency changes.
The -hp- 616A features direct frequency and volt-
age control; c-w, f-m or pulsed cutput: plus
wide variety of input and output delay and syn-
chronization features.

POWER SUPPLY UNIT

-hp- Model 710A Power Supply is an excellent
source of d-¢c power for every luboratory and pro-
duction department use. The power pack is de-
signed {or the utmost in flexibility, compactness,
portability and economy. Qutput is continuously
variable between 180 and 360 volts. The output
voltage varies approximately 1 per cent with
changes in load current up to 75 ma and with
normal line variations. Noise and hum level is
exceptionally low, and output unusually stable
over a long period of time. Also contains auxil-
lary center-tapped 6.3 volt source providing §
amperes of a-c.

UHF SIGNAL GENERATOR

-hp- Model 610B UHE Signal Generator is a pre-
cision instrument covering frequency range of
460 to 1,200 mec. '\!ammum output fevel is 0.]
volts into a 30-ohm impedance. OQutnput {requeney
and power are selected on direcl reading, direct
control dials. Instrument contains an internal
pulse generator permitting output rf pulse width
to be varied (rom 2 to 50 microseconds, and
pulse rate to be varied from 60 1o 3,000 pps.
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