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3. MarEer Beacon Lights: indi- 
cates by flashing signal which 
marker is beingpassed over, also, 
these signals may be identified 
aurally. 

At the present time there are  146 
ILS systems in operation in the United 
States not including military installa- 
tions e 

With the assignment of new frequen- 
cies followingWorld War I1 (See Figure 
2) there was tremendous need for a sta- 
ble Signal Generator between 88 and 
140MC. The BRC Signal Generator 
Type 202-B has been accepted and 
purchased by The Civil Aeronautics 
Authority and widely used throughout 
the industry. During the development 
of the Omnirange system. a phase 
shift was encountered in the Type 202-B 

CHECK YOUR 

There are  instances not covered by 
the Q Standard Type 513-A in which 
the Q Meter user may question the 
Q values indicated by his instrument 
and,lacking a quick cross-check,be- 
lieves he must content himself with 
questionable information. This is not 
necessarily so,  since in many cases 
the "Delta C method is both conven- 
ient and reassuring. Convenient in 
that the check can be conducted rel- 
atively quickly and at any frequency 
within the Q accuracy specification 
of the instrument; reassuring when 
it substantiates the Q Meter. 

The check is based upon the 
equation: 

C (1) 
AC 

the derivation of which is too lengthy 
to include here? The quantities in- 
volved in the equation are  from the 
following Q Meter equivalent circuit 
including the external inductor and its 
associated voltage-capacitance curve: 

Cr = capacitance to resonate the 
circuit . 

V r  = voltage across the Q Meter 
capacitor at resonance. 

Figure 7 .  Equivalent Circuit of  Q Meter. u 

which was not desirable. In 1948, a BIBLIOGRAPHY 
completely new Signal Generator I the 
Type 211-A was announced, eliminat- 
ing this problem. Due to increasing 
demand for a crystal controlled stable 
Glide Slope Generator, the Type 232-A 
was placed on the market in 1953. 
All these units are approved by The 
Civil Aeronautics Authority a s  part 
of the necessary equipment to obtain 
a CAA licensed Radio Repair Station. 

Already the CAA is making additions 
to the Omnirange and ILS systems by 
equipping them with DME (Distance 
Measuring Equipment); at present on- 
ly in high traffic density areas. This 
together with Radar Monitoring of air  
traffic, bring closer the day of no- 
weather delays. 
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Q READINGS By the Delta C Method 
JAMES E. WACHTER, Projec t  Eng ineer  
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C r  J 
A C  A C  

V i  = voltage across the Q Meter 
capacitor at a point other than 
resonance . 

AC = capacitance between two points 
of equal voltage (Vi ) ,  one on 
either side of resonance. 

Qc = circuit Q = wL/R where R 
includes all losses in the coil 
and the Q Meter circuit. 

It is worthwhile to note here that 
since the Q- voltmeters of all BRC 
Q Meters are  linear with respect to 
voltage and Q, equivalent values of 
indicated Q may be substituted in the 
ratio Vr/V1. Equation 1 contains an 
approximationwhich is negligible when 
Q is greater than 100. 

An easy level at which to make the 
AC measurement is at the half volt- 
age or half Q points ( Vr/V1 = 2.0) , 
in which case the preceding equation 
becomes 

C r  
Qc = 3.4641 - (2) 

AC 

Another frequently used level is at 
the 0 .707  voltage or Q points where: 

2 Cr 
Qc = 

4C 
An outline of the procedure using 

equation (2) and applicable to all Q 
Meters manufactured by Boonton 
Radio Corporation is: 

1 .  Set the Q Meter oscillator to 
the desired frequency. 

2. Adjust the XQ control for unity. 
3, Connect a shielded inductor re- 

quiring a capacitance setting 
near the maximum available 
reading for a Q Reading near 
full scale. 

4. If Q Meters Type 160-A or 260- 
A a re  being checked, set the 
vernier scale to zero. 

5. Resonate the circuit with the 
internal resonating capacitor. 
a. Record the resonating capa- 

citance indicated on the Q 
capacitor dial a s  Cr. 

b. Record the Q at resonance 
as indicated on the Q volt- 
meter as  & r e  

6. With the internal resonating ca- 
pacitor (vernier capacitor on Q 
Meters Type 160-A and 260 - A  ) 
detune the circuit on either side 
of resonance to the point where 
the Q indicated by the Q volt - 
meter is equal to Q,./2. Record 
the capacity between these two 
points a s  AC. 

7. To avoid e r ro r s  due to mech- 
anical and electrical backlash 
all settings of the Q condenser 
should be approached with the 
same direction of rotation. To 
minimize e r ro r s  in reading 
all settings and readings should 

(3) - .  

Figure 2. Capacitance Curve of  the Q Meter 
Circuit. 
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be made several times and then 
averaged. 

8. Insert the values of Cr and AC 
in equation (2) and calculate Qc. 

Now, if  the value of QC calculated 
in step 8 agrees with the value of 
Qr recorded in step 5. b. within i 15 
percent all is well  and good and the 
Q Meter can be assumed to be p e r -  
forming satisfactorily. 

The method of Q Meter checking 
discussed here does not take into ac- 
count variations in Q indication re- 
sulting from changes in loading ac- 
cross the measuring terminals ( see 
'' Q Meter Comparison I t ,  Notebook 2, 
Summer 1954.) Difficulties ( if indi- 
cated ) lie elsewhere, For methods 
of isolating the problem see the 
Maintenance Section of the applicable 
Instruction Book. 

* Hartshorn, L.,  and Ward, W.H.,  
Institute of Electrical Enfineers, - 
( London, 1936 ), equation 6. - pp. 79, 
597, 609. 

EDITOR'S NOTE .... 
THE Q CLUB OF BRC 

A BRC Employee had a bright idea 
back in 1942. The idea was  born of 
the Shop and Office collection prob- 
lem-- a problem that probably is 
common to any firm employing three 
or more persons. The idea provided 

a club for the purpose of remember- 
ing fellow workers on special occas- 
ions and to assist in arranging pic- 
nics etc. Club dues would supply 
the needed funds and individual em- 
ployees would no longer face the Shop 
and Office collections. The Company's 
best known instrument was the 
Q Meter and the new organization 
was befittingly named the Q Club of 
BRC 

Today the Q Club is a thriving 
organization sponsoring activities in 
which the great majority participate 
and enjoy and remembering fellow 
members of the BRC Family on spec- 
ial occasions, But we a re  still both- 
ered by collections. The Q Club has 
gone a long way in controlling the 
problem but never has been fully 
able to meet the goal set in the ori- 
ginal idea. 

Some of the Club's inability to 
eradicate collections can be traced 
to an aspect of the Club's existence 
which was  not fully apparent to the 
founders. This important aspect is 
the Club's healthy influence on em- 
ployee relations. When a new em- 
ployee starts work at BRC, he or 
she is soon greeted by a Q Club. 
Representative--there is a represent- 
ative for each ten employees. The 
Representative explains the Club's 
history, purpose and informs the new 
employee that he or she will  be eli- 

gible for membership after the pro- 
bation period. Fellow workers are  
introduced and the new employee soon 
has a feeling of friendship and be- 
longing to a group. In short, em- 
ployee relations a re  off to a good 
start  and where friendly relations 
flourish, the ideas and desires for 
collections also flourish. The Q Club 
treasury always falls a little short 
of the good will  it has created and 
fostered. 

The good will emanating from the 
Q Club activities reflects itself in 
the BRC operations. Few people take 
more pains and pride in their work 
than members of the BRC Family. 
They are understanding of company 
production and engineering problems. 
On the other hand, supervisors are  
more understanding of the individual's 
problems. 

Yes, Shop and Office collections 
have greatly benefited Boonton Radio 
Corporation-- they brought about the 
Q CLUB OF BRCl 

, .--. 
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BRC'is proud of several other em- 
ployee organizations. The BRC Men's 
Bowling League is ABC sanctioned 
and its weekly "Bowling Nights reg- 
ularly draw 35% of all male employ- 
ees. The BRC Camera Club was re- 
cently organized and is very popular 
The photos on pages 5 and 6 w e r e  
taken by our Camera Club President. 

ALBUQUERQUE, N e w  mexico 

NEELY ENTERPRISES 

107 Woshington Street, S.E. 
Telephone: 5-5586 

ATLANTA, Georgia 

BlVlNS 8 CALDWELL 

267 East Paces Ferry Road, N.E. 

Telephone: Cherokee 7522 

BOONTON, N e w  Jersey 

BOONTON RADIO CORPORATION 

Intervale Rood 
Telephone: Boonton 8-3200 

CHICAGO, Il l inois 

ALFRED CROSSLEY 8 ASSOCIATES 

4501 N. Rovenswood Avenue 
Telephone: Uptown 8-1  141 

DALLAS, Texas 

EARL LIPSCOMB ASSOCIATES 

P. 0. Box 8042 
Telephone: Elmhurst 5345 

DAYTON, Ohio 
ALFRED CROSSLEY 8 ASSOCIATES 
53 Park Avenue 

Telephone: Oxmoor, 3594 

E N G I N E E R I N G  R E P R E S E N T A T I V E S  

HIGH POINT, North Carolina NEW HAVEN, Connecticut 

BlVlNS 8 CACDWELL ROBERT A. WATERS, INC. 

Security Bonk Building 
Telephone: High Point 3672 Teleph'one: Fulton 7-6760 

1 I50 Whalley Avenue 

HOUSTON, Texas PHOENIX, Arizona 
EARL LIPSCOMB ASSOCIATES NEELY ENTERPRISES 

P. 0. Box 6573 641 East Missouri Avenue 

Telephone: Linden 9303 Telephone: CRestwood 4-5431 

KENMORE, N e w  Yark PITTSBURGH, Pennsylvania 

E. A. OSSMANN 8 ASSOC., INC. H. E. RANSFORD COMPANY 
60 Pullman Avenue Grant Building 

Telephone: Riverside 6613 Telephone: Grant 1-1880 

LOS ANGELES, Colifornia ROCHESTER, N e w  York 

NEELY ENTERPRISES E. A. OSSMANN 8 ASSOC., INC. 
7422 Melrose Avenue 

Telephone: Webrter 3-9201 
3 Juniper Street 

Telep,hone: Culver 7640 

SACRAMENTO, California 
NEELY ENTERPRISES 

1317 15th Street 
Telephone: Gilbert 2-8901 

BOONTON RADIO CORPORATION 
BOONTON. NEW JERSEY 

SAN DIEGO, Califarnia 
NEELY ENTERPRISES 

1029 Rosecrans Street 

Telephone: Academy 3-8106 

SAN FRANCISCO, California 

NEELY ENTERPRISES 

2830 Geory Boulevord 
Telephone: Walnut 1-2361 

SARATOGA SPRINGS, N e w  York 

E. A. OSSMANN 8 ASSOC., INC. 
65 Webster Street 

Telephone: Schenectady 6-5428 

ST. ,PAUL. Minnesota 
ALFRED CROSSLEY 8 ASSOCIATES 

2388 University Avenue 

Telephone: Prior 4955 

SYRACUSE. N e w  York 

E. A. OSSMANN 8 ASSOC., INC. 

308 Merritt Avenue 

Telephone: Syracuse 9-3825 

WALTHAM, Massachusetts 
ROBERT A. WATERS, INC. 

4 Gordon Street 
Telephone: Wallhorn 5-6900 
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