
". Tight-sealed rigid cor. iprotection 
;;~. free from case to coil capac'itance 

E,RAMI'C CASES
 
'., • Tight-sealed with maximum temper.
:j ature endurance 
/.~, ~ high.sf electrical insulation 

Selection of suita'bht encasement will assure beHer 
uniformity cpf magnetic Centricore properties. Review 
of presen? cor. speciftcations to new case types 
sho'uld ,be made NOW. Write for data and prices. 

Centricores--Magnetic-engineered since 1930 
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(Continued ~rom page 84) 
The dependence! of a 1/1 0 on line 
voltage has also~een investigated. 
For 10 = loa ~ , a 1/1 0 varied by 
about two perce t for line voltages 
ranging from 1 5 to 130 v, RMS. 

Slightly greate~ variations were 
observed with I~=lOO tJ.a, and 15 
percent variaticjm was observed 
over the range from 110 to 120 v. 
RMS' for 10 = 10 ita. Tbis increased 
variation arises from the reduction 
of gm of Vt-A paused by reduced 
heater voltage. i When long-term 
constancy of 10 is required for this 
range, the line voltage should be
 
stabilized.
 

Although the equivalent supply 
voltage and internal resistance of 
the constant current supply vary 
with output voltage, their values 
for 10 = 100 ua in the neighbor­
hood of 10 v, output are 20,000 v. 
and 200 megohms respectively. At 
100 v. output, they have decreased 
to 8700 Y. and 87 megohms. These 
figures show what large supply 
voltages and s e r i e s resistances 
would be required to duplicate the 
performace of this constant cur­
rent supply without the amplifica­
tion and negative feedback used. 

Feedback Ampliner 

The circuit of the feedback ampli­
fier is presented in Fig. 4. A volt­
age proport ional to transistor col­
lector current is balanced in the 
i n lJ u t differential amplifier tube 
against a st ahilized voltage set to 
-0.;> v.: the error signal is then am­
pI ified and appears at the output, 
w h i (" h i~ c()nnected t () the em itte r 
of the t ran- i-tor. T'hus, no matter 
w hat the h F H 0 r h FJI; (t f the t ra ns i s­
tor, the circuit supplies the neces­
sary emitter current ~ within the 
ope rat inz range of the amplifier I to 
produce 5 rna of collector current. 

1'0 ensure accurate balance be­
tween t he input signal and the in­
terual -0.;) v. s ignal, the input tube 
is a 6Sl"7. which i~ closely balanced. 
Further, the tluUK wire-wound plate 
res ist ors for th is tube are equal to 
bet t er than «ne percent. T'he re are 
two UIH'(I1nn1on features in the eir­
e uito f F i j,!. -l. 0 ne is t hP IIse 0 f 
diodes operat in~ in the i r reve rse 
breakdown reg ion R~ de coupling 
elements, I n this region, a voltage 
drop nearly independent of current 
appea r=-, ar ross them and the i r di f-

I (. P Ii t IIII ( f tl U n pa ge 89) 
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(Continued from page 86) 
ferential resistance is hence very 
low. In the present case, each diode 
drops approximately 100 v. The 
use of these diodes increases the 
gain of the amplifier by a factor of 
almost two. 

Positive Feedback 
The other uncommon feature is 

the use of direct-coupled positive 
feaIback introduced by means of 
the 1.22 megohm resistor. Without 
this resistor, the input-output volt­
age gain of the amplifier is about 
1600. ·When the resistor was con­
nected and adjusted for maximum 
gain at low frequencies, a value ex­
ceeding 6 x 105 was measured. Even 
in the absence of output-input nega­
tive feedback such as that produced 
by connecting the output and input 
terminals together, the circuit was 
stable with this high gain and no 
oscillation could be produced with 
any value of the positive feedback 
resistor. Note that both sides of 
this resistor are at very nearly the 
same dc potential. The use of posi­
tive feedback to achieve a very 
high gain is economical and leads 
to an amplifier of high precision 
since the extremely high gain re­
duces the offset voltage between the 
input signal from the collector and 
the internal stabilized voltage to a 
negligible value and reduces the 
output impedance of the circuit 
when connected to a transistor to 
a fraction of an ohm and may even 
make the out.put impedance slightly 
negatitve. 

To ensure that adequate emitter 
currents can be supplied, a high­
gIll 56R7 miniature double triode 
with sections paralleled is used as 
the output tube. The pos itive and 
negative supply voltages are de­
r ived from the two floating- supplies 
of the constant-current c i rcuit. For 
the present purpose, no gas-tube 
stabilizat ion is used with these sup­
plies. 

,A~ a test of the ampl ifior, its in­
put and output were connected and 
the internal standard voltage ad­
justed to make the output exactly 
-0.500 v. as measured with the 'Fluke 
\"T\'"M. On changing- the line volt-
Hge f'rom 105 to 135 v., no more 
than one rnv change in this voltag-e 
was noted. Next, with complete 
feedback of output to input and 
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Radio technicians and pilots trust ARC test 
equipment to keep airborne instruments in tune 

Type H-14A 
Signal Generator 

for precision navigation and communication. 

The Type H-14A Signal Generator has two uses: 
(I) It provides a sure and simple means to check 
omnirange and localizer receivers in aircraft on the 
field, by sending out a continuous test identifying 
signal on hangar antenna. Tuned to this signal, in­
dividual pilots or whole squadrons can test their own 
equipment. The instrument permits voice transmis­
sion simultaneously with radio signal. (2) It is 

Type H-16 widely used for making quantitive measurements on 
Standard Course Checker the bench during receiver equipment maintenance. 

The H·16 Standard Course Checker measures the 
accuracy of the indicated omni course in A({C's 
H-14A or other omni signal generator to better than 
1/2 degree. It has a built-in method of checking its 
own precision. 

Type H-12 Signal Generator (900-2100 me) is 
equal to military 'TS-419/U. and provides a reliable 
source of CW or pulsed rf. Internal circuits provide 
control of width, rate and delay of internally-gener­
ated pulses, Complete specifications on request. 

Dependable Airborne Electronic Equipment Since 1928 

i jlir cra f t Radio Corporation 
BOONTON, NEW JERSEY 

Omni/llS Receivers Course Directors UHF and VHF Receivers and
 
Tronsmitters • lF Receivers and loap Direction Finders • IQ.Channel holaUon
 

Amplifiers • a·wott Audio Amplifiers. Interphone Amplifien • Omnirange Signal
 

Goneraton and Standard Course Checkers • 900· 2100 Me Signal Generaton
 

Type H-12 
UHF Signal Generator 
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NEW, HIGH ·VOLTAGE 
P'OWER SUPPLY! 

Ultra modern design 
Heavy duty
 

Uses' Selenium rectifiers
 

Continuous voltage adiustment
 
from 1.000 to 2.500 V in one range
 
-no switchin9
 

500 MA-IO MV ripple
 

Manufacturers of standard and cus­
tom-built electronic instruments such OLTRONIX CO. 
as: 

•	 Power supplies for general lab­
oratory use down to .0050;0 
regulation 

• DC amplifiers for Direct Inking 
.. 

RecordersJ.~ 

§	 • RC oscillators (also motor­
Detailed Informaf•.on driven)
by return mai' • Wind Tunnel and fatigue test ­
on request ing equipment 

235 Underwood Dr•• Atlanta 5. Ga.OLTRONIX CO. In Canadar P. O. Box 222-Cardinal Heights, Ottawa, Onto 

COLI JOII'S 
1••••1 WII. 

.	 ....mol IILlYS510P

m:m.D~
 
MICRftBRAZER 
fASTER PRECISi6N SOLDERING 

•~t""e4'" TIMED HEAT CYCLE 
• Bu.",.ee OVERHEATING 
• SILVER ~ TO 12SOO 
• ASSEMBLY LINE P'ODUCTION 
• .I'I1tttJ",.tie OPERAliON 
• 1'~ FOR MINIATURE SOLDERING 

ASK FOR THIS'TEST I 
IN YOUR OWN PLANT! i 
ZEPHYR SALES REPRESENTATIVES 
WilL GLADLY. DEMONSTRATE THE 
ZEPHYR ELECTRONIC MICROBRAZER 
AND MAKE A COMPARATIVE TnT Write Gordon McClure 

~~s~~~~:~~:: ON YOUIt SYLVANIA ELECTRIC PRODUCTS INC. 

ZEPHYRwMANRUFACT..oRINGio. i Mo~~~al~v;II::. ~:~~~;nla 
Electron;c Division -Deor DT·1 I 

,01 t11NDh A...( I"4GlfWOOD CAliFORNIA 

Advance
 
in the
 

mushroomina field of
 
MICROWAVE TUBES 
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-0.5 v.. output, loading of the output 
with resistances 0 nne c ted to 
ground was inve tigated. It was 
found that the 0 tput impedance 
was slightly nega ive, causing the 
magnitude of the utput voltage to 
rise from a no-loa value of 0.6000 
v, to a maximum ta1ue of 0.5227 v; 
with 29 ohms load1connected. Below 
29 ohms load, the voltage was equal 
to the load reaistance times the 
constant current oi' 18.4 rna. flowing 
in the cathode re istor of the out­
put tube. If a la ger limiting cur­
rent were required, it could be ob­
tained by increasling the quiescent 
current of the cathode-follower out­
put stage. Without positive feed­
back, the output voltage was found 
to be essentially independent of load 
until a load of 30 ohms was reached, 
where the magnitude of the voltage 
had dropped to 0.4996 v. The above 
measurement together with opera­
tional tests employing transistors 
showed that the amplifier performed 
its function most satisfactorily. 

References 
1.	 We employ heraln the 1f·tter-~ymbol 

ncmenclature proposed for semlconduc­
tors by the IRE, 10 October 1955. 

2.	 Y. H. Attree, "A Cascode Alnplifie.r
Degenerative Stabilizer," Electron IC 
Eng',. Vol. 27, pp. 174-177; April l~~;);" 

Police Forces to Try 
"Line-ups" via TV 

Using a microwave radio link for 
closed-circuit telecasting of "line­
ups," the police forces of Euclid. 
Ohio, and Cleveland are giving a 
two-month trial to such interchange 
of information by TV with tempo­
rary authoritr granted by the :FCC. 

Frequencies granted on a devel­
opmental experimental basis are in 
the area of 2090-2110 me in the 
studio-transmitter link and remote 
TV pick-up band. Dage Elect ron ics 
equipment is being used, and at no 
CORt to either city for the trial. 

3M's Gets into TV 
Tape RecordinCj Field 

Minnesota Mining & Mfg. Co .. 
St. Paul. has entered the T\" tape 
recording field through the pur­
chase of the Elect ronic Engineer­
ing Div .. Bing Crosby Enterpr ises, 
Los Angeles, for a reported $1.000.­
000. 
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