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INSTRUCTIONS AND M.ANUAL OF RADIO FREQUENC Y MEASUREMENT S 

MAINTENANCE 

PARTS REQUIRING REPLACEMENT. 

The only par t in the instrument that should re­
quire replacement are the dial lamp and the tubes 
consisting of: 

Type I05-A for use in the vacuum tube voltmet r . 

Type 102-A tube for use in the osciUat r (tested 
type 45). 

Type 5W4 recti fier tube. 

1 Mazda 41, 2.5 volt Panel Indicator Lamp. 

The type l05-A tube is a specially selected and 
cal ibrated type 2A6 tube of commercial make. The 
type 102-A tu ' e is a tandard ype 45 tube, les ed for 
h igh, frequency operation . Replacement tubes of 
these two types should be procured from Boonton 
Radio Corporation , Boonton, New Jersey, for best 
perfo rmance in the Q-Meter. 

DEFECTIVE .TUBES. 

Normally the used in the Q-Meter have a 
long useful life, ahhough occasionally a defective 
tube may be encountered and must be re laced. 

A defective type 102-A tube will usua lly be in­
dicated if it is impossible to obtain fu ll oscillator 
output voltage when the "Hl-LO" voltage atljust­
merit switch has been properly sel. (See page 22.) 
It is also advisable to check the type 5W4 rect ifier 
tube. 

T he type 105,-A lube (va uum tube voltmeter) is 
a commercial 2A6 tube that has been carefully se­
lected to meet the following (a) high 
input A.C. resistance (10 megohms minimum a t 1,000 
kcs); (b) low grid current (0.05 microamperes) at 
normal opera ting voltages ; ( ) uniform pLa te cUITent 
under normal operat ing voltages. 

The acuum tube voltm ter tube shou ld be re­
placed if the Q vol tmeter goes off scale when botb 
high potential Q circu it terminals are disconnected 
from external circuits. (This condition does not in­
dicate that the cali bration of the Q voltmeter is in 
error bu t is due merely to grid current.) T h e calibra­
tion of the tube may be checked by measuring a 
standard coil of known Q. 

The cali bra ion of the Q voltmeter may be 
checked against a standard 60 cycle A.C. voltmeter 
by applying known voltages ranging from about 0.5 
volt to .5.0 volts at the ondenser terminals of the 
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Q -Meter. Referring to the schematic circuit diagram 
(see page 27), the cathode-ground bypass condenser 
(18) must be lemporarily increased to 8 ILf for the 
60-cycJe calibration. ' 

REPLACEMENT OF TUBES. 

The tubes and dial lamp are accessible when the 
front panel is removed from the l'ear cabinet, and 
the vent lid is remove from the top section of the 
front panel (see Pg. 23). 

PRECAUTION : The instrument should be 
disconnected from the power line before the 
panel is removed LO avoid the possibili ty of con­
tact with [he 250 "B" voltage or power line 
terminals withi n the in 'trument. 

The lower . illustration on page 23 shows the Q 
voltm tel' tube (13), [he osci llator tube (17), and 
the rectifier tube (21 ) in position . (NOT E: The 
shielding box cover over me oscilla lOr range switch 
and coil assembly (15) has been removed in this 
il lu tration .) 

The Q voltmeter and reCli fie r tubes are read ily 
accessi ble. TLe oscillator tube may be removed after 
the vent lid on the cabinet lOp is remo'·ed. 

All parts of the instrum nt are mounted on the 
front panel which may be removed from the rear 
cabinet after the securing screws on the sides and 
top have been removed (see Pg. 23). 

ALIGNMENT OF DIALS. 

1£ the dial. or the indicators have' bee II removed 
they may be correctly rep laced in the . fo llowi ng 
manner: 

Oscillator. Turn the oscilla tor tuning condenser 
to the ful l maximum c,!pacitance (low fre(lliency) 

turn the dial un til the zero line Oil the dial 
Ie coin ides wi th the vertical line of tlle top in­

dica tor, the di ar to the shaft by means of the 
set screws and then adjust the top indicator more 
carefully (0 e ·act coincidence., The d ial should be 
so yosi tioned on the. shaft of the condenser as to be 
close to the indica tor to avoid parallax bUl should 
not scrape. The lower indica tOr should then be care­
full y adj usted (0 exact coincidence wi th the line ck 

lhe 100 scale position of the dial. 

J\lflinQ Tuning Conclemer. The procedure out­
lined above should be foll wed and the condenser 
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SCHEMATIC CIRCUIT DIAGRAM OF TYPE 160-A Q-METER 

OSC'LLATOR UNIT POWER-V TV"" UNI T 
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CIRCUIT CONSTANTS AND DESCRIPTION OF PARTS 

Fixed resistor 
2 Fixed resistor 
3 Fixed resistor 
4 Fixed rt:si~tor 

fi 

7 
8 
9 

Fixed rcsistor 
Fixed rcsistor 
Potentiomctcr 
Potenliol1lCtcr 
Fixed resistor 

10 Fixed resistor (I (/~) 
II Fi xed rcsistor 
12 12a (onc unil) Fixed res. 
13 Fixed resistor 
14 Osc. Tuning Condcnser 
15 Osc. Tuning Condenscr 
16 Fixed Condenser 
17 Fixed Condenser 
H! Fi xed Condellser 
19 Q Tuni ng Condenscr 
20 Q Tu ning Condenser 

Terminals for te~t oi ls. 21 

1,000 ohms. 
200 ohms. 

40,000 ohms. 
2,500 ohms. 

750 ol!m~. 
200 ohJlls. 

8,000 oh ms. 
200 ohms. 

25,000 ohms. 
24,000 oh llls. 

100 Illegol! ms . 
. 04 ohms. 

50,000 oh ms. 
(small). 
(large). 

.0001 , /.I.f. 

.003 /.I.f. 

.005 /.I.f. 
(Main). 

(Vernier). 

22 Terminals for test condensers. 
23 Power filter condenser, 
24 Oscillator grid coil. 
25 
26 

Oscillator plate coil. 
Oscillator wupling' wil. 

27 Power filter choke. 
28 Power transfon ner. 
29 " H I-LO·'switch. 
30 Line "ON"-"OFF" switch. 
31 Panel Lamp (Mazda 41, 2.5 volts). 
32 Oscilla tor range switch contacts. , 
3;l Oscillator ra nge switch (see note). 
34 Os illator output voltmeter. 
35 0 c: illaLOr OUlpUl thermocouple. 
36 R . F. filter for osc. voltmeter. 
37 Q Voltmeter. 
38 Oscillator tube (type 102·A). 
39 Q voltmeter lube (type ]05A) 
40 Rectifier tube (type 5W4). 
41 Fi . d resistor 1,000 ohms. 
42 Fixed resistor O.:l ohms. 
43 Thermocou ple calibrating resistor. 
44 Fixed fesisLOr 100 ohms. 
45 Fixed condenser 0.1 /.I.f. 
46 Shielded Cable. 
47 Shielded Cable. 
48 Jack. 
49 Potentiometer 3,000 ohms. 
50 Potenti ometer 1,000 ohms. 
51 D ua l-Voltage Switch (115-230 volts). 

n. SOTE: 01/ some oscillator I'{/lIgf'S the (()Ilneclions shown in dash lines are .made. 

b. NOTE: The /}()Tver-line j)ltlg utilizes two T)' pe 3AG-l I/2-amp. ftlses. 
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turned to the maximum capaci ance position 0 wat 
the line which is beyond the capacitance calibration 
i5 coincidem with the line on the indicator. 

o cillnlor R ange Switch . This is keyed to the 
shaft in such a way that the on y error po:;sible is a 
180 egr e error and lhis may be read ily avoided. 

POWER UNIT VOLTAGES. 

R ferr ing LO the schemalic circuit diagram, page 
27. the following voltages hould obtain at the power 
unit. 

With a line voltage of) 15 volts, 60 cycles and line 
switch 'et on "HI " the 'A.C. voltage for the heate s 
should be 2.5 VOILS. The "B" voltage across Lhe fihe 
condemer (2:3) lthou ltl be 260 olts. 

THERMOCOUPLE . 

If the thennocou ple should be lamaged or bume I 
out it is highly advisable (0 return the Q-M ter to 

Boomon Radio Corporation, Boonton, New Jersey, 
(or replacement of the thermocouple' unit to insure 
high st accuracy o f calibration. If this should be im~ 

po ible, replac.ement Lhermocouple units will be 
supplied, calibrated to match any one Q-Meler. it 
is necessary to state Ihe, type number and serial num­
ber of the Q-Meter in orderillg a re placement thermo­
couple unit. 

METERS. 

If a "Multiply Q By'.' meter should be damaged or 
defective it should be returned toge ther with Ibe 
small calibrating resis tor c.onnected ' to one side f 
the meter (see 18, page 23) for repair. 

The serial number of the Q-Meter m ust always be 
stateclwhen returning any meters f r I' pair, 0 

ordering repla~emenLS. 

IF THE Q-METER SHOULD BECO ME D E­
F ECT IV E I N OPERATI ON DUE TO ANY 
CAUSE OTHER THAN TUBE FAILURE, IT IS 
ADVISABLE TO RETU RN IT T O BOONTON 
RADIO CORPORATION, BOONTO , NEW 
JERSEY, FOR COMPLETE INSPECTION AND 
REPAIR. 

SPECIFICA liONS 

OSCILLATOR FREQUENC Y RANG E : 
Continuously variable (rum 50 kilocyc.Je: to 75 meg­
acycles in eight , ~el f conuun d, ranges. (In conjunc­
tion with an external 0 dilator the frequency range 
of the type 160-A Q-Mele may be ex tended .from 
50 kilocy lcs to I kilocycle for oil measurements.) 

OSCILLATOR FREQUENCY ACCURACY : 
Generally bener lhan ± I %, except Ihe 50· 75 mega­
cyd e range which is approximately ± g% . 

RA NGE OF Q MEASUREMENTS: The Q 
voltmcter i ~ calibrated direClly in Q, 20-250. The 
" Mult ipl y Q B)'" met r, which measures the oscilla­
tor "ollage inje<.!ed in the Q measuring circuit, i~ 

talihl'alct! in lenth~ from x I w x2, and abo at x2.5. 
The reading f the Q voltmeter scale is to be multi­
plied by the sClling of the "Multipl y Q By" meter. 
Hcnce, the IOtal range of circuit Q mea.~uremel1ls is 
from 20·/il:!:i. Tie Q's of wmlcnscl'!i , dicJe<trics, lC , 
which ilia ), he a .. high as 5.000. are mea.~ured by plac­
ing these in parallel with the measuring circu it. 

ACCURACY O F Q MEASU REMENTS: 
'he an:tl racy of the di rc<.l reading mea;urement of 

ci rcuit Q (for Q voltmeter. readings b tween Q = 50 
and Q = 250) i ' approximately 5% for all fre-
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quencies up to [he region of 30 megacycles. and de­
creases with increasing frequency. Correction may 
be made for the elTor above 30 megacycles as it is 
principally a frequency effe t. The accuracy oC the 
meas rement of ,condensers, dieieClrics, etc., is gen­
erally better wan 10% for Q·s bet veen 20 ami .000, 
up to about 30 megacycles. 

CAPACITANC E CALIBRATION RANGE : 
Main LUning condenser 30·450 /L/Lf, calibrated in I 
/L/Lf livisio s {rom 30 to 100 /L/Lt'. a cI in 5 /Lp.f d ivi­
sions from 100 to 450 /L/Lf. Verier condenser, plus 
3 /Lp.f, zero, minus 3 /L/Lt calibrated in 0.1 /Lp.C divi· 
sion . 

ACCURACY OF CAPAC ITA N C E CALI. 
BRATION : Main LUnj ng condenser. generally bet­
ter than 1 % or I /L/L£' wh ichever is the gt'eater. Ver­
nier, tuning condenser ± O.J /L/Lf. The internal in­
ductance of the tuning condellser at the binding 
posts is approximately .015 /Lhy. 

VOLTMETER : Tile Q voltmeter is also cali­
brall::d in volts. A specially calibrated tube, type 
BRC IOI -A or IOI-B lube, is used. Replacements 
may be made withou t recalibration. 
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P OWE R SU~PLY : self-contained dual- oltage 
transformer with change-over switch provides pera­
ti.on on eitp'er 105-120 volts, 50-60. cydes, or 210-240 
volts, 50-60 cycles_ Power consumption 50 watts. 

T U BES: The Q-Meter is supplied complete with 
tubes ·which are (a) ne type 45 LUbe, (b) one lype 

BRC IOI -A or 101-B LUbe. ( ) one type 5W4 tube. 
and (d) one Mazda 41, 2.5 volt, panel lamp. 

DIMENSIONS: H eight 12.5", length 20" , depth 
8.5". 

INSTRUCTION BOOK : Manual Cr. L meas· 
ur ~lDenls accompanies instrument. 

OPERATING INSTRUCTIONS FOR TYPE 170-A Q-METER 

In the 1170·A. as in types l00·A and 1,60-A, a cali· 
brated T. J voltage derived from a self- ontained os­
cillator· is introduced into a series resonant ircu:t. 
the Q circuit. The calibrated oscillator voltage i 
coupled to the Q Measuring Circuit by a very small 
mutual inductance, thus eliminating the coupling 
resistor which is used in the lower-frequency Q­
Meters, an important feature in view of the very 
small series resistance of tuned circuit in the upper 
frequency region_ The oscillator outpu t voltage is 
measlKcd by means of a VT Voltmeter, which is cali­
brated as a multiplier of the Q voltmeter in ication. 

T he Q circu it tu ning condenser and its terminal 
posts have been made small to reduce the inter aJ in­
ductance and minimum capaci tance. The conden 'er 
char cteristic is linear ovel Lhe major portion of its 

range; the d ial is 'cailbrat a III mlcro-mlcrolarads. In 
place of the vernier condenser used in types IOO-A 
and J60-A Q-Meters. a worm drive i provided to give 
greater ease of tuning and to spread Oul the sca le. 
T he micrometer dial on the worm shaft is di icled 
in 100 equal div isions, permi tt ing change of circuit 
capacitance of the order of .01 JLJLf to be determined 
through interpolation. This feature permi ts the de­
termination of circuit Q by the measu rement of the 
width of the resonance curve (reactance variation 
method) and thus provides a means for checking the 
direct ind ication of the ircuit Q as given by the Q 
voltmeter. 

All calibration are direct reading. thus retaining 
the advantages of peed and ease of operation which 
have prov d so valuable through experience with 
this simplified method of Q measurement. 

INSTALLATION AND OPERATION 

POWER SUPPLY :T he power supply utilizes a 
dual-voltage transfonner providing operation on 
either I) 5 or 2!SO volts, 50-60 cycles. 

IMPORTANT: 
Stuilt.:h N o. 31, pa, e 32, must 

be set in the posi/ion corresponding to Ihe volt­
age 10 be IIsed _ A lod i prouid-e.d on this switch 
to pr vellt acciden tal rha ngeJ" in set ting.(- ) 

ON-OFF SWITCH: Th is switch is located on the 
lower left hand side on the front of the Cabinet. A 
pilot light is also provided. 

GROUND CONNEC TION: To protect the Q 
circuit VTVM a ground conne tion should be made 
to the ground bindi ng post located on the left side 
of the inst rument_ 

C ONTROLS: There are four main controls, name­
ly the oscillator frequency range witch. the oscillator 
frequency dial, the osci llluor utput voltage (Q cir­
cui t injection voltage) control. and the Q ci rcuit tun­
ing condenser. e Fig. 6, 

( ~ ) Tr~ 170-_A Q-. fe ers r earl y manuracture are 110t pro­
VldM Wit h t hiS dual-voltage switch. 
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Q CmCUIT TERMINALS: These are located · 
on the right hlmd end of the top of the cabinet. The 
terminals for oils and condensers are indica te on 
the nameplate located on Lhe top of the cabinet. 

OSCILLATOR FREQUENC Y RANGE:The 
settings of the osci II a tOT freque.!lcy range swi tch and 
the osciUator frequency dial (both direct reading) 
determine the oscillator frequency. 

OSCILLATOR OUTPUT VOLTAGE CON. 
TROL: This is located on the loweright hand por· 
tion of the fron t panel. The oscillator output is ind i­
cated on the "MuJtiply-Q By" meter. 

ZERO ADJUSTMENT · OF VT VOLTME· 
TERS: There are two VT Volune ers in the in tru­
ment, located on the left hand ide of Lhe panel. T he 
Q Voltmeter is located on top; the "MUltiply Q By" 
Voltmeter below, Both voltmeters should be checked 
for zero seuing. The zero setting of the "Multiply Q 
By" Voltmeter may be made by reducing the oscil­
lator oU,tput voltage to zero (~urn control knob, item 

http:volta.ge
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No. 9, Fig. 6, fu ll left) and adjusting the small knob 
marked "X" located between w e' two meters un il 
the " M ultiply Q By" meter reads zew . The zero set-. 
ting of the Q Voltmeter may be made by short ing the 
coil terminals of the Q Measuring Circu it and ad­
justing the sma ll knob marked "Q" until the Q Volt­
meter reads zero. 

CAUTION: Do not change factory adjust­
ments shown in Fig. 6, items 22 and 24. 

MEASUREMENT PROCEDURE: In general, 
the same measurement procedure as used with the 
type 160-A Q-ryfetel' is employed. The direc~ indica­
ti n of Q is to lJe m ulti plied by the indicat ion of the 
" Mu ltiply Q By" meter. The frequency of the oscil­
lawr and the mning capacitance values are direc.tly 
indicated on their dials . Measurement of L, C, Q, 
and R, at these h igh frequencies is more difficult than 
at lower frequencies. Some of the precautions to be 
observed are listed below. 

PRECAUTIONS 

1. Sh ort Leads. Attention is especially called to the 
importance of using extremely short and wide (low 
inductance and low resistance) leads v.:hen connect­
ing coils, condensers or other impedances to the ter­
minals of the type 170-A Q-Meter for measurement 
at these h igh frequencies. As an example, a typical 
small molded mica condenser of 25 ,.,.,.,.f nominal 
capacitance wh n connected to the condenser ter­
minals with short ordinary wire leads showed a 
marked increase in e ffectj ve capaci tance at 200 mes 
due to the inductance of the condenser and it.s leads. 
R eplacing the wire leads with copper ri bbon reduced 
the lead ind uctance and the apparent capacitance. 
2. Coupling of unshielded coil to adjacent 1·e Onal1t 

structures. At high frequencies a surprising n umber 
of objects such as sections of ele lric light and power 
lines, power cords, coils, etc., may become resonant. 
If such objects arc adjacent to an u nshielded coil 
wh ich is being measured in the Q-Meter they may 
affect the ind icated Q of We coil (and its apparen t 
inductance) in the fi'equency region of this reso­
nance. This condition is indicated by a. "kink" in an 
otherwise smooth curve of Q versus frequency. 
Undcr some conditions the indicated Q may be af­
fected by the hands of the operator when placed 
close to or in con lact with the instrument case, even 
though this is glOunded in the convent ional manner. 
Occasionally greater stability can be obtai ned by 
eliminating the ground connection . Engineers, 
versed in VHF" technique , re acqu a inted with such 
phenomena. A stable cond .1 ion can usually be ob­
tained by re-arrangement of power li ne cables, 
removal of instrument from region of resonant 
structures, etc. In general. this conditi on is not pres­
ent with .'!hielded inductors. 

). Stability. The type 170-,.\ Q·Meter has a seWcon­
tained "B" voltage regulator, however, an external 
line voltage l:egulator is I'ecommended if (he power 
line voltage is subject to fluctua tion. T he type 162-A 
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Cons tant Volrage Transformer is su itable for this 
pu rpose. 

A small amount of reaction on the oscillator out­
pu t voltage when the Q measuring circuit is reso­
natcd to it is to be expected. T his is usually of little 
imponance in the direct measurement of the Q of 
a coil. However, in tbe measurement of the Q of a 
condenser it may be of importance since such meas­
urements frequ en tly involve the detennination of 
small ~ Q values. Under these conditions the oscil­
lator-output should be readjusted to read xl (or 
o ther multiple) when the measuring circuit is reso­
n ted to the osci llator. 

In the type 170-1\ Q-Meter the oscilla tor output 
voltage is measured by a diode VTVM. Th is is the 
"Multiply Q B y" meter on [he front panel. The level 
of the osci ll alQr output voltage will vary a out 3-1 
over the tOlal frequency range of th inst rument. As 
a result of the variat ion of outpu t voltage level, the 
"Multiply Q By" ' me ter may frequently be driven 
o ff scale. While it is l e~ irable to avoid this, yet as 
thi s is a VTVM and not a thermocouple there is 
li ttle danger of damaging the system. After the ini­
tial warm-u p period the zero setting should be 
checked, therea fter it will be quite stable. 

The Q VTVM is a small triode (type 955). This 
tllbe has been chosen as the Q VT VM tube in view 
of its low inpu t capacitance and circuit loading. 
Onl y selected tu bes are suitable for use in this ap­
plication. The Q VTV f is less stable than the diode 
VTVM and its zero setting is quite sensitive to power 
line voltage Hu c..LU ations. This zero setting should be 
freq uently checked to insure best operation. 
4. Terminal Posts and Contact Resistance. These 
posts have been designed to reduce the capacitance 
and internal inductance of the Q Measuring Circuit 
to a m inimum. Since the series resistance of coils 
used at high frequencies is usually less than one ohm, 
it is necessary that good contact be made between 
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the terminals of the coil under measurement and the 
terminal po ts of Lhe Q-Meter. Also since th induct­
ance of such coils is u uaUy well u nder one micro­
henry it is apparent that the terminals of the coils 

to be measured must fit the terminals of the Q-Meter 
with sufficient accuracy to pennit their removal ami 
subsequent replacement without appreciably chang­
ing their effective inductance. 

MAINTENANCE 

T U BES: Access to all tubes and the pilot light may 
be had by removing the panel from the cabinet and 
also removing the oscillator -hield box. Refer to 
Fig. 6. 

CAUTION : 
T o remove Lhe Q VTVM tu be (hem 30) the Q 
tuning condenser should be rotated until the 
plates are {uUy meshed. T he Q VTVM tube and 
the oscillator output VTVM tube may be re­
moved by pulling lhem directly out of Lhe ir 
sockets. 

Specially selected replacement VTVM lubes 
(Items 16 and 80) and oscillator lubes (h em 27) 
ma y be procured from Boonton Radio Corpo,ra­
lion. Clean contac ting surfaces on the tubes and 
sockets is imperative. The regulatoT and recti­
fier tu~s and panel lamp are commercial types. 
In (he event f unsatisfactory performance of 
this inst ru ment not curable by replacement of 
tubes. it , hould be relurned to the factor y for 
repair. 

REPLACE MENT OF Q.VOLTM E T ER 
TRIODE, ITEM 30, B.R.C. REPLACEMENT 
TYPE Q·VM·955 

Should · it become necessary to replace this tube, 
the following adjustments must be made to obtain 
proper operation with the new tube: 

(1) After removing panel and replacing tube 30, 
allow 2 minutes for warm-up_ . 
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(2) Short-drcuit the Q-(;~mdenser terminals. Item 
7 above. 

(3) Set the Q-voltmeter :tero set knob (Item 14 
above) at about the midpoint of i ts range. 

(4) With a screwdriver adjus t the coarse zero set 
control. llem 22 above, to make Q-voltmeter. 
Item I, read zew . 

(5) Remove short-circuit [rom Q-condenser ter­
minals and apply exactly 2.5 volts r . f. between 
the e terminals. Adjust the Q-vohmeter -cali­
brating comrol, Item 24 above, to make Q­
voltmeter read 2.5 volts (Q=250). R e-check 
zero by removing voltage and re-check. cali­
bration. 

IMPORTANT : 
T he bypassing of the Q-voltmeter is not sufficient 

to permit calibration by the use of an audio or power 
fr equency. A rad io frequency of ten . megacydes or 
more must be used, together with a vol tmeter ~r sig­
nal generator whose accuracy at this fr.equency is 
known. Short leads are imperative. The 170-A can 
ir elf be us d to supply the cal ibrating voltage at its 
lowest frequency of 30 megacycles, iI a voltmeter 
known to be correct a~ 30 mcs is connected across the 
Q measuring circui t which is resonated to this fre­
quency. 

Q.CONDENSER WORM DRIVE : Should this 
become stiff through gumming o[ the lubricant lhe 
worm should be cleaned with a doth or a pipe 
cleaner. 
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SPECIFICA nONS 

OSCILLATOR FREQUENCY: 30 MC LO 200 
MC- Calibration accuracy plus or minus 1 %. 

RANGE OF Q MEASUREMENTS: The Q 
Voilmeter is calibrated directly in Q. from 80 to 30 . 
The "Multiply Q By" Meter is calibrated from x! to 
x4, he."c . the total range oj circuit Q measuremems 
is from 80 to 1200. 

ACCURACY OF Q MEASUREMENTS: 
T he accllracy of the (lirecl reading measurement of 
circui t Q (for Q Vohmelcr readings between Q 100 
and Q 300) is approximalely plu or min u 10% up 
to 100 Mc and decreases with increasing frequency. 

29-~"1i: 

9'---..... 

21)1 12 

CAPACITANC E CALIBRATION OF Q 
CONDENSER : Range 11·60 p,p.£ alibrated in 
uni t p,p,f divisions. Accuracy: I % or 0.5 p,p,f. which· 
'ever is greater. Mic}" meter etial divided in 100 
division .• 

POWER SUPPLY: A self-contained dual-voltage 
ran fanner with hange·over switch provides opera­

tion on eilher 110-120 valLS. 50-60 cycles. or 220-240 
volLS, 0-60 cycles. Power onsumpLion 50 wa tts. 

DIMENSIONS: H eight lO W', Length 17", Depth 
8o/.t". 

WEIGHT: 21 Ibs. 
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Fig. 6 

DESCRIPTION OF PARTS OF TI:tE TYPE 17~A Q-METER 

I. Q Voltmeter 
2. 0 cilIa tor Frequency Dial 
3. Instrument nameplate 
4. Q Tuning Condenser Main Dial 
5. Q Tuning Conde ser Vernier Dial 
6. Coil Terminals 
7. Condenser T erminals 
8. Pilot Light 
9. 0 cillator Output Control 

10. Oscillator Range Switch 
11. "M ultiply'Q By" Meter 
12. O N-OFF Switch 
13. Zero A,djustment "X" Meter 
14: Zer Adjust Voltmeter 
15. Q Conde ser Unit 
16. 05C. Out. VTVM Tube' (diode) l)'pe OS-VM-9.'J5 

• Th~ ",. rni,.r tfifll is C/il. ided i",o J()() I!;visi ol/S 10 pf'Tmi/ I he 
rl~/t'Tllli"lIli()// of SII/,,/I rapaci /all ,. WIllies /hTOflgh ill/npo/a . 
liull. It is lint ell /ibm/rtf ill duimll/ l)11rls of mirm!aralls . 

17. In jection Voltage Control 
18. Power Unit Regulator Tube, Type VR-IO -3 
19. Power Uni t Regulator Tube, Type VR-105-30 
20. Rectifier T ube, Type 5W4 
21. Power Supply Unit 
22. Z 1'0 ad ' ust limit c n rol 
23. Powe Unit nameplate 
24. Q Voltmeter calibra tion control 
25. Oscillator U.ni t (with shield removed) 
26. T hreaded post for oscillator shield securing screw 
27. Oscillator lU be, Type 9002 
28. Pilot Light. Ma2da 47-6V 
29. Q Condenser drive worm 
30. Q V ltmerer lube (triode) Type Q.VM·95 
31. Dual·VolLage Switch (115-230 vol ). 
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IN STRU CTI ONS AND MANUA L OF RA DIO FR EQUEN CY MEAS UREM EN TS 

I. 
2. 
3. 
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5. 
6. 
7. 
S. 
9. 

10. 
II. 
12. 
13. 
14. 
IS. 
16. 
17. 
IS. 
19. 
20. 

SCHEMATIC CIRCUlT DIAGRAM OF TYPE 17~A Q-METER 
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POWER UNIT --' 
Fig. 7 

CIRCUIT CONSTANTS AND DESCRIPTION OF PARTS 

RESISTORS CONDENSERS TUBES 

24000 n Y2 w I. 20 p.p.f zero temp_ I. Type 9002· 
1000 n Y2 w 2. 240 JLJLf mica 2. Type OS-VM-955.· 

1000 n Y2 w 5. 240 #p..f mica 3. Type Q-VM -955·' 

1000 n Y2 w 6. 240 JLp.f mica 4. Type VR-I05-30 

3 meg. 1/3 w 7. !) I 0 p-p-f III ica S. Type VR-IOS-30 

7S00 n Pot 3 w S. 510 p-p-f mica 6. TypeS W4 

200 n Pot 3 w 9. 240 p-p-f mica 7. Mazda 47-(6V) 

1000 n Pot 3 w 10. Q Tuning, Air 
20000 n Dual Pot S w 11. 4~f } 

INDUCTORS 

200 n Pot 3 w 12. 4 JoLf. Electrolytic I. Ose. Grid 

ISOOO n Y2 w 13. 4 JLf. 2. Ose. Coupling 

24000 n Y2 w 14. Ose. Tuning, Air 3. Ose. Plate 

24000 n Y2 w 4. Pwr. Choke 

40000 n l O w 
C". Test Condenser S. Pwr. Tram£. 

1200 n Y2 w 
2S000 nlO w Lx. Test Coil 

3S00 n20 w SWITCHES 

O.S n 2w I. ON-OFF ·Selected and Calibrated, Replacements 
20000 n Pot 3 w 2_ Dual-Voltage procurable from Boonton Radio Corp. 

SI nl/3 w (t) (I I S-230 vol ts) (t) Not lIsed on (iO-120 Mc I-angc. 

NOTE: The power-line pl1lg 1IIilius two Ty/)t~ JAG-/Y2-flTIl/J. !lISe.\'. 
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INSTRUCTIONS AND MANUAL OF RADIO FREQUENCY MEASUREMENTS 

INDUCTANCE-CAPACITANCE - FREQUENCY CHART. 

7 10 20 40 70 100 200 400 --.......... 10 20 

.-~ 
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'7OCl 7 rv .7 

i40C 14 1·4 

~ 12 .2 

I r, 

[(~ ., ~, 
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14c 1.4 14 ~~ 

12c .2 2 1·02 
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