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PRES: JERRY, WAGROF MEMBERS AT LARGE ACTIVITIES: JOHN, WGBNX
V. PRES. DAVE, WBGRVM PUB. REL. : KEN, WGHHC
SECY: FRANK, WBGTBU DAVE, W6COJ MEMEERSHIP: BILL, WBEWOO
TREAS:  BILL, WB6CQR JACK, WBBUDC TVI : DAVE, W6GPR
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* * % LAST MEETING * * *

The December meeting was held on the 1Sth as the Christmas Party at Buffalo
Bill's Family Resturant. It was a great success . There was a large turn-out of
members, their wives, and children. After the delicious dinner, Santa appeared
(he looked an awful lot like Max, DEY ) and passed out gifts to the kiddies.

Latter in the evening , Roy Maxson, WODEY, was presented a plaque for being
" AMATEUR OF THE YEAR" . The plaque was from all the radio clubs of Orange Eounty
and was presented by Jerry, RBF. Our sincerest congratulations to you, Roy, you
certainly deserve it.
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LOOKING FOR A REAL PUNCH ON 4O METERS?....Hygain 2 element beam for sale. Only $30
or will use as a partial payment for & linear amplifier.
Contact DAN, WBEVOU at 5392660.
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CHANGE OF ADDRESS....Your new editor of the "RF" would like to hear from you, the
reader. If you have any comments, suggestions, or articles, get in touch with me.
Mynew address and telephone number are ;

2201 Eastwood st.
Santa Ana, Cal. $2701
541-62L49

* % F ¥ ¥ O H X OF ¥ *

"WE'VE COMPLETELY TLIMINATED THE ASSIRILITY 0F
HUMAN ERAMR 1A OUR DATA FPROCESING SYsTEr. "
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% % % % NEXT MEETING * * % #

V. Pres, Dave, RVM, has made arrangements with Bob, IXN, to conduct the
January meeting in the Planetarium Classroom at Garden &rove High School.
There, IXN will present a program an imaginary trip to the planets,

Could we land on Jupiter right now? How old will we be in Mercurian
years? How do we prevent loss of bone calcium in a weightless environment'
Get the answers to these and many other interesting questions as we move
from our prison, planet earth, to more exotic worlds in the solar system!
Below, is a map to guide you to the planetarium elassroom:

signs giving coming events.
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Please!! No smoking in the Planetarium Classroom! Tt is against fire regulations!
A trash can will be placed outside entrance., Please deposit cigarettes
upon entering. Thank you.
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BASIC TRANSISTOR OPERATION

By
WEHHC

The editor plans to have monthly articles on operation of solid state devices. The
emphesis will not be so much on solid state physics as on practical understanding
and use of different devices. The first few articles will be on understanding tran-
sistor operation and how to design simple circuits. Later the use of Integrated
Circuits will be discussed.

JUNCTIONS

The semiconductor Jjunction is the heart of all solid state devices. Semiconductor
material is usually germanium or silicon. The basic material is electrically neutral,
but foreign material can be added to charge the semiconductor materisl. If the semi-
conductor is charged positively it is called P-material. Negatively charged material
is called N-material. The junction is formed when P-material is located adjacent to
N-materisl.

The current can thenm flow from the P-material into the N-material. The Jjunction is
then said to be forwarded biased. Current cen not normally flow from the N-material
to the P-material (this junction would be back-biased). When current flows through
a forward biased junction a voltage drop called the junction voltage is developed.
This voltage is usually 0.25 volts for germanium and 0.6V for silicon. Thus a diode
is formed by attaching leads to both sides of a junction.

1K
MW/
. T ﬁy ol Ir=o0 +
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jov = % I °. Iov.l. “Jiov
T uzt:iLﬁ! 9 IMa
Figure 1 - Forward Biased Diode Figure 2 - Back Biased Diode

Figure 1 shows how to determine the current through a simple forward biased silicon
diode. Figure 2 shows that no current flows through a back biased diode.

TRANSISTOR CONSTRUCT ION

The NPN transistor is formed by sandwiching some P-material between two layers of
N-material. The transistor then appears electrically as two diodes as shown in
Figure 3.
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Figure 3 NPN transistor Figure 4 PNP transistor
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BASIC TRANSISTOR OFERATION
(continued)

The PNP transistor is made by sandwiching the N-material between two layers of
P-material as shown in Figure 4. The base lead is attached to the sandwiched layer
and the emitter and collector leeds are attached to the two other layers.

HOW IT AMPLIFIERS

Most "ham operators' are familiasr with how a vacuum tube operates as a voltage
amplifier. The transistor is a current amplifier. The small base current is used
to control a large collector current. The gain of a transistor is called beta or/?.
This gain means a change of one Ma in the base current will result in ( 3 )a(l/ma)
change in the collector current. '

let's use an example to show what we mean. First, let's produce & known base current.
: I8

<

FIGURE 5

If an NPN transistor is connected as in Figure 5, the circuit looks identical to the
diode circuit in Figure 1. The base current is 9.4Ma . The voltage measured from the
base to the emitter is 0.6 volts. Now let's connect & 50 ohm resistor from another 10V
battery to the collector, as shown in Figure 6. The transistor action occurs and
current can flow into the collector lead to the emitter lead.

FIGURE 6

The collector current, I., is found by:
IC :ﬂXIb
If beta for this transistor is 10, then the collector current is:

I. = (10) x (9.4mc) = 94 mMa
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BASIC TRANSISTOR OPERATION
(continued)

The 9lma flowing through the 50 ohms resistor drops 4.7 volts, so the collector
voltage, Vo, is (1OV-4.7V) =z 5.3 volts.

To show how a small change in the base current causes a large change in the collector
current, let's change the base battery to 9V. Figure 7 shows the calculations that
lead to the solution of the collector current.

. 9GY-0Oev _
IB-— —;K_ = Y.*Iha

L = Bymax [0=F{me«

VC: ‘OV—(‘anc)l(go.n): S, 7V

FIGURET

~

This example has shown how transistors can operate at current amplifier and how you
can calculate different currents and voltages next month. Different basic transis-
tor amplifiers will be covered and a simple audio amplifier will be designed.

LR B R G B
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LAFAYETTE HA-650 6 meter transistorized battery powered portable
transceiver.Tunable superhet receiver covers 50 to 53 mhz.
Input power to transmitter final is 2.5 watts with 6 crystal
positions, Complete with 6 crystals, microphone, new batteries,
leather carrying case and 54 inch whip antenna. Like new condition.
Excellent for hill-topping.

Price $60 WB6NRK 544-5369

HEATHKIT HW-30 2 meter transceiver. Less than six months old.
no modifications made at all to this unit. Brand new condition.
Price $35 WB6NRK 544-5369
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Amateur Radio Course covering theory and code practice for Novice,

General and Advanced licenses at Santa Ana College Evening Classes.
Begins January 7 at 6:30 pm., Bldg H, Santa Ana College Campus. For
more information about fees, phone 5&5-0#35.
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QST QST QST .....

WE recieved aletter from Bill Hall,WBb6cqr, informing us of his resignation
as the Orange County Emergency Coordinator (VHF). Other public service activities
have severely interfered with his service as Emergency Coordinator. However he will
still comtinue to be a member of the Emergency Corps. Wayne Burns,WB6TYX, has accept-
ed the appointment as the new Emergency Coordinator, and it is good to know that
the VHF AREC for Orange County will continue under such able leadership.
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VHF SOCIETY
|~ —— -

Worked Delaware Award (W-DEL)

The Worked-Delaware (W-DEL) issued for
confirmed QSOs with the three counties of Dela-
ware which are New Castle, Kent and Sussex.
Send QSLs or GCR list signed by two other
amateurs stating QSLs have been seen, send
this and 50¢ or 5 IRCs to John B. Wilson, 1005
Greentree Road, Newark, Delaware. There have
been 1026 W-DEL certificates issued to date,
most of these in the last 3 years due to more
activity in the lower part of the state.

MARYLAND V.H.F. SOCIETY CERTIFICATE

BY: MARYLAND V. H. F. SOCIETY
Contact 5 members of the Maryland
V.H.F. Society. Send Log data, sta-
tions worked, dates and times to Cus-
todian.

CIO'ST: No charge.
IRC INFORMATION: IRC's not accepted.
ENDORSEMENTS: None.
CUSTODIAN: HENRY HICKMAN, K3MMR,

108 EAST SEMINARY AVE., LUTHERVILLE,
MARYLAND, 21093.

frm Signal Report
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* % % TRANSISTOR CHECKING * * *
By

WEHHC

Yo : can test transistors without any fancy instruments by simply using only a
VOM or VIVM. The following technique will determine if the junctions are good or
will detect shorted or open junctions.

Schemati Symbol Sch ti
Symbol atic ymbo chematic
Emit,te T (e c C
Base B B B
collecto E E
NPN TRANSISTOR PNP TRANSISTOR
Figure 1 Figure 2

All bipolar transistors (that's the common type) look like two diodes connected
ag8 shown in Figures 1 and 2. To test the transistor, simply take s VOM or VIVM and
set the function to resistance XI1C.

Test #1 - Place the "common" probe on the base lead of the transistor and
place the Yohms' probe on the emitter lead. Check the meter
reading; it should either be around 50 ohms (between 30 &snd 70)
or near =@ (above 10,000 ohms).

Test #2 - Reverse the meter probes and check the meter reading.

For most VIVM's and VOM's (some are backwards), if you hed a reading of 50 ohms in
Test #1 and a reading ofec in Test #2, your transistor is a PNP and the base-emitter
junction is okay. If you had a reading ofoeo in Test #l and a reading of 50 ohms in
Test #2, then your transistor is en NPN end the Jjunction is okay. If the readings
in Tests#l and #2 were both low (less than 500 ohms), then the junction is shorted
and the transistor is bad. Likewise, if both readings were high(above 1,000 ohms)
the junction is open. J
Test #3 - Now place the '"common' probe on the base and put the "ohms"
on the collector. Check the meter reading.

probe

Test #4 - Reverse the meter probes and check the meter reading.
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# # # TRANSISTOR CHECKING * ¥* *
(continued)

The results of Tests #3 and #+ should be the same as for #1 end 2, except now you
are checking the base-collector junction. If either junction is open or shorted
the transistor is bad.

The table below summarizes the tests and can be used as a guide.

Test VOM _Probe VoM VOM VOM VOM
No. | common ohms |Reading | Reading | Reading | Reading
1 Base Emitter 50 ohm o 50 ohms o
2 Emitter | Base =0 O ohms | 50 ohms oD
3 Base Collector] 50 ohm oo 50 ohms oo
L Collec- | Base o O ohms | 50 ohms Sl

tor

indicates indicates indicates indicates

good NPN good PNP both both
transis- transis- Junction Junction
tor tor shorted open

NOTE: The above readings were based on a meter having positive
voltage on the "ohms" probe. If your meter has the positive
voltage on the "common" probe then the readings for a PNP
and an NPN are just the opposite of those shown.

- #* > +* * * * * * * * * *  * » * * *

* * * *
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plestic case power transistor
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case is collector
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bottom view of case
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ORANGE, CAL. 92668

VOL. X NO. 9 dated JANUARY,1i969

FIRST CLASS

DATED MATERIAL

THE AMERICAN LEGION MAGAZINE

" NRK says it really cools dowm: those hot finals”




