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Here’s a‘ nifty construction project that will improve the

quality of your signal without adding an extra watt.

Build Your Own
Microphone Equalizer

l! is @ proven fact that speech frequen-
cies between about 200 Hz and 4000 Hz
contribute the most to intelligibility, Fre-
guencies above and below these limits
serve mainly to give identity or personali-
ty to the individuai’s voice.

In order to save frequency spectrum,
present-day communication equipment
restricts the bandwidth of the audio chan-
nel to those essentia) frequencies, both
on transmit and receive. Under idea! con-
ditions an overali flat frequency response
wil provide the best results; however,
there are times when some intervening
factor, such as the operator’s voice or
the microphone response or room acous-
tics, may affect the clarity required, espe-
cially under noisy conditions.

The unitdescribed here, althoughnota
cure-all, will help to modify the response
of the audio to be transmitted within the
passband of the equipment.

Description

The equalizerisa very simple and inex-
pensive unit. It can be built in a couple of
evenings by practically anyone with a lit-
tie experience, The circuit consists ofa
preamplifier, a tow-frequency network,
and a high-frequency network, These are
also cail bass and trebls networks.

The amplitier provides about 30 dB
gain, while the network losses add up to
about 10 dB. Therefore, 20 dB of extra
gain is available to compensate for varia-
tions in microphone levels.

[n the schematic diagram (fig. 1) R5
cortrols the low frequencies, while R9
controis the high frequencies. The action
of each contral is quite independent of
the other controls. The amount of bogst or
cut can be appreciated from the frequen-
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cy response chart (fig. 4), which is an ac-
tual plot of the unit shown in the photo-
graph and the schematic. A 20 dB spread
is possible within the normal communica-
tions passband. R10 is a 10K ohm audio
taper potentiometer which adjusts the
output tevel of the equalizer so that it will
not exceed the required amount.

The input signal goes through selector
switch S1, a three-pole two-position ro-
tary switch which selects the In or Qut op-
eration, This switch also turns the battery
on or off. Battery current drain is only
about a half ma at 9 voits. The equalizer
will work with microphones with impe-
dances from a few hundred to several
thousand chims.

When the bass and treble controls are
set at their mid-position, the overall re-

Front view of the microphone equalizer.

sponse of the unit is virtually flat from 20
Hz to over 20,000 Hz with little distortion.
Ta prevent r.f. feedback, the input cir-
cuit is provided with an LC low-pass filter
consisting of a 330 xHy miniature ferrite-
core choke and a 270 pF capacitor. No
r.f. feedback has been observed while op-
erating on the h.f. bands using a tuned an-
tenna system and 100 waits output.

The 2N3390 transistor shown in the di-
agram is a high-gain, low-noise, audio-
type NPN, but there is no reason why sim-
ifar transistors cannot be substituted (for
exampie, the RCA SK3245, or equivalent),

Construction

My equalizer was buiit in a small metal
cabinet (Radio Shack Cat. # 270-251} to
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Attention -
oonbouncers

M
and Satellite Communications Enthusiasts

Introducing New Ultra High
Performance Antennas
from KLLM Electronics, Inc.

KLM Electronics is fueling the Mocenbounce and Oscar 10
revolution with Antenna Equipment that delivers truly
Out-of-This-World performance.

For the Mocnbouncer, our New IM-16LBX is designed
to be the highest gain 2 meter antenna available on the mar-
ket today by more than a full db, making the IM-16LBX an
outstanding performer as a single antenna ov in Moon-

bounce (EME) arrays.
The New 432-30LBX follows the same pattern as the ’
+M-16LBX, and soon will become the industry's standard 2M-22C
of comparison. BANDWIDTH .vvvenneanrirrncaemsnraesnsnmess 144148 MHz
Featuring straight forward construction, and an innova- BOAIN +onneaevannnan et et 13 dBdc
tive tapered boom that greatly reduces windload and adds BEAMWIDTH ...oovernanrrersrrnmmenmranmeees (E) 32, (1) 32°
strength and durability. Virtually unbreakable, insulated, FiE%gIMP """"""""""""""""""""""""" 50 "l“"'f‘s unbal.
3/16 rod parasitic elements are anchored through the boom EOBM ST 98 ﬁ)n ‘(lt:g:::elg;
to insure years of trouble-free performance. VSWER + o nvveensnanosansersann s ns s rneets e 51
For the satellite enthusiasts, the 2M-22C high gain 2 WINDLOAD .o vecvnrrrernnrrmisnssanmssisees 1.85 sq. ft. max.
meter, circular polarized antenna, features the same rugged ELLIPTICITY .ovcinicuarasnmmnsmrrnmcrssnne: + 1.5 dB max.
construction and total flexibility as our very popular CIRCULARITY SWITCHER . ... ouviennnnrrnres C5-3 included
SV 14C with 2 2db increase in gain, W, (IDS.) »onrnneonsnrmnnnsssmsnnsusnsonnass erenes 111bs.
Four or more 2M-22Cs make an excellent array for v
Moonbaounce (EME) by eliminating Faraday fading. Trw
Fiberglass/aluminum stacking frames are available as o
well as 2 and 4 port power dividers and phasing harnesses
to optimize the performance of these type arrays. .

Watch for our new elevation drive system coming soon.

2M-16LBX

BANDWIDTH ... ovvvnrrrnernmisminnasirreesy 144 146 MHz
SGAIN <o verrarrmesrarsmasmsasarnnrress (144 MHz) 14.5 dBd
BEAMWIDTH . .oovovinriinsmmnnrnianrmernies (E) 26°, (H) 29°
FEED IMP . vvncvnvnernemsaranssanaenmsnset? 50 ohms unbal.
BALUN .. vciermennansmannssinarssransey 41 coaxial, 2 KWPEP
BOOI: LENGTH ..ocvarranntarmannmssneres 18 ft. 1 in. {tapered)
WEWER .\ avrvrrnernatassaamsaseaesssrpyresasrnorset s srs 51
WINDLOAD ... cvcveamnnans (H) 1.75 sq. ft. (V) 2.44 sq. fi. max.
TWT. (W8.) «uncrvnvnnrneensnnnaanusnressmrrnneestirssos Ibs.
) TURNING RADIUS ... .ovaninrvanmannees varraran 15§, 5in
432-30LBX See the complete line of KLM antenngs and equipment at
BANDWIDTH . o ceenenensrnneasaamraasasrmasss 430-440 MHz  your local dealer, or write for our catalog.
*géﬁ&wmm """"""""""""""""""" E ; 190173{ dzBUdc #To provide a more accurate and consistant gain figure, performance of this KLM
FEED IMP (50) h]I;s( )b i antenna has been carefully measured and correlated in accordance with National
o . unbal. Bureau of Standards Note #638. This gain figure may appear somewhat _nonservat!'va
BALUN .. .oncrnvasnnrorusn=er e anraasareans vareares included whan compared with others commonly found in conventional industry literature and
BOOM LENGTH . .ooiiiinnisvrunseaarumsmaanesers 21 ft. 11 in. based on older, less exacting rating mathods.
| 70 SRR 20dB FiS.ivirinnraramianenns 30 dB .
VSWER .« oeancrrrrnanranssansnamsenatrmssserty ettt 1.5:1
VS I ) electronics, Inc.
TURNING RADIUS .. 0vevrmsnvannmaaonansacnses 12 ft. 4 in. P.O. Box 816
W, (IDS.) cvenvsrvnnressannramnunesnsessnaneestersens 9 lbs. Mergan Hill, CA 95037
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Fig. - Schematic diagram of the microphone equalizer.

‘Pans L —

C1, C5 4.7 uF 16 volt electrolytic or tantalum

RS, R9 50K ohms carbon pot, linear taper
c2 270 pF 50 volt ceramic or similar Ré& 1K ohm % watt
C3 22 gF 16 volt electrolytic or tantalum R7 10K chms 14 watt
C4, C9 .1 uF 50 volt metal film, PC-raunt RB 100K ohms 14 watt
type or similar R10 10K ohms, carbon pot, audio taper
Cce .022 4F 50 volt meta! film, PC-mount 581 3-pole 2-position rotary switch
type or simitar Q1 2N3390 transistor or equivalent (see
Cc7 -22 pF 50 voit metal film, PC-mount ) text}
type or similar RFC1 miniature ferrite-core choke 300-500
-C8 -005 uF 50 volt metal film or ceramic aHy (not eritical)
R1 100K ohms V4 watt Misc. gircuit board, cabinet, knobs, battery,
! R2 10K chms Y% watt hook-up wire, small-diameter shielded
; R3 4.7K chms 4 wait wire (RG174U) coax), hardware, mi-
f R4 470 ohms % watt

L R

}
b
i Fig. 2- The equalizer PC board as seen from the foil side. Thisis
shown actual size.
I
Te RFC
and 514

Rear view of the equalizer. You can add
&nobs to the controls f you want to.

crophone, output jacks, etc.

To 51C
_. > 1.y

To R0

3 2N3380

Fig. 3-

The PC board shown from the component side. This is

also the parts placement,

interior view of the equalizer showing the PC board and the
point-fo-point construction.
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provide sh ielding and other conve-
niences, but any similar metal enclosure 1 -
will do.
The circuit is quite simple and requires
no special precautions. | used a 1% " by
a* piece of perforated board with point-
; Ul‘laI'CO-ROhn to-point wiring. A PC circuit board canbe
;J made from the drawings if desired. The
A3 3element 10-15-20m Triband ....... 215.95 board is mounted vertically with two
4 Triband ....... B, Self-supporting towers:
2 tz:i';';a':‘n‘é‘:,‘,f;i?’_“_ ______ o ';‘29,32 (] HBEX4040deet mm%?se ............... 201.60 small brackets to save space and to pro-
B14B SSB/2147B FM 2m Boomers .. LT3 9 ‘;%’éé%éi?:ilﬁ&%:i:" - A vide a good mechanical and electrical
Aaalgamnmmger nanger - 9098 HDBX40 40-fest/higher load . ...« .233.95 connection.
tégg ;D‘__zlemem :gg__:gg ﬁ“HSH; . i 5.;35 >< HDEBX48 45 feet/higherload . ... .o - 34430 The m‘lcrophone jack the un.oﬂ
lement 435431 MHz . ..... ...76.95 G aldoy : - .
R oD Goalement L0 ..o oo eere s |pd Ty e 250 425.00 switch, and the level or gain control were
JEACD eleme o o 4l ERZESE e RC mounted on the front panel, while the
Othier Cushoral modsls available -..... CALL FK4544 44 feet, 456 bass and treble pots were mounted on
FE4554 54-feet, 45C ... -
o oot o8 foot, 45C _ the rear panel. A couple of RCA-type
TELEX Ma"il Faldovers shiped freight paic. phono jacks—one for the output audio
—-—-—“—"——'15 pp— 20w . ;J ] h;' 0% higher west of the Rockies. and the other for the microphone push-ta-
B T ol 10-16 0 T - -y it RO _ talk circuit—were also mounted on the
gsugs}gplom: lﬂ—lﬁ-%gm"i‘ribmd . "3?2'32 iﬁé%f;"ﬁ";éi‘:‘-".; ------ oen AL rear. 1, C3, and C5 are 16 volts electro-
............ A 1] [ P . .
aoaefdzﬁ::ia-msem._. 1 25AG a.sf 4T0p$2ction 60 jytic or tantalum capacitors. C2 and C4
414 Ueclement B et e B T G S e ol N are not mounted on the board, but should
B e ortical .o oourie oo ST A ey Dbl Gay Kit. ... .-, 306,00 be soldered on the foil side with short
V45 440 MiHz V:ur:'gal ,,,,,,,,,,,,,,,,,, £5.958 45 Foldover Double Guy Kit. .. ...+ 324.00 teads
Other Hy-Gain lgavailable........ CALL ! .
i elaavatiahie g S, The network capacitors—C86, C7, C8,
TELEX | - _ and C9—should be good-quality 10%
i e ) 1 T2 ERNEN | . ;
R R 155 mvtljar Ot;I ceram!r;_ cap?cnori. T?de L}}Jassr
ET34A d-slement 10-15-20m Triband . ... 337.95 5285 52deettall . Lvue e 25 and treble potentiometers should be 0O
" HCS54HD S4-feet/higherload ........- 1468.95 .
KTS4XAGelement 10 [520m tband . 455365 N om0 foel/higharioad ... .- i85 || e linear type; be sure to connect botn
132.16L5 16 element 430 MHz ... T b4es Shipped freight pait. Orctes Hy Gain tower. variable arms together, since only one
C5-2 Polarity SWItCher ....ooeoeneeer 50.93 : v Gain At Shipping on all wire comes from the circuit board. The 9
] volt battery should be fastened to the bot-
' tom cf the cabinet with a metal or plastic
; | i ing.
E locharios, Tho. clamp to avoid tumbling
CLr33 3el t Triband Beam ........ 269.55
TA-33 3-313‘:2221 lD—lS—zOme'lenmband L...24298 Wigdbfeettmll ... 549.00 Vaice channe! [imits
?ggél'l-oe_]:br’n“est li}l:aﬂm Trband ... 4§i§i mTSSEIAEE'};'Eﬂ t?llmli o o 13%232 ¥ 4
- hcal coooieeaa e -feet/higherlcad ..........« A
ertc: nglﬁ Bﬁ—feelfmaloxfm;hest load ........ Call 10k \
ipping Rot inclu ed. Ship, direct =
from factory to save you fn?ney. ] g Malx. BOOSt
] TOWER ACCESSORIES sk P | |
47 16" EHS GuyWire .. .....ooeocmeasser 10 . S Moax cut
BTV 10-90m Vertical with 30m .. ... 126.95 Y N baeke LT tu_l:u.u et i '
5-BTV 10-80m Vertical ......- e [l Y mambacke T 20Hz  100Hz 1K Hz 10K Hz
’ 1/2x 12 Turmnbucke . ...oov v e - o0
48TV 10-40m Vertical . ..84.95 Insulators S04, ... aea e X . .
MO-1/MO-2 Mast ... --18.95 L/2x12Base BOWl . o.vvnrneneeres .2 Fig. 4- Frequency response of the micro-
BM-] Bumpar Monnt. . ...oovaree ..158.50 e x 12PlerPin. .o e nn s .
Gt 144D 2. meter Base Vertical .......... 1695 kit - phone equalizer.
G7-144 S-meter Base Vertical .......... 112.50 { -
6440 440 MHz Base Vertical .. ... £9.95 51133“?9}:‘373 ------------------------ 97.93
MOBILE RESONATORS Standard Super gfrcmﬂf:fr{} - {g;gg
e 0% e o e Tawister TAX ... ... 248,95 Using the Equalizer
Ometers o B8 B Kpmll BrGanten i 47498 g 9
B S 1885 3488 :gi clég}anug‘;pngON - Perhaps the best way to evaluate the
%f}g?z%ﬁm \’5 RG8/U N E s Shield oL 28R unitis to get the helpofa friend to monitor
290 220 MHz Vertical ... .."! & aixe Rotor 2HIBEH2L L. i your test transmissions. If recording cap-
NORE ANTENNAS S 28 s v camiswave - cau. | | Sbiities are avalaoke they should be
AV ANT! HM 161.3G 2m On-glass. ... w3 |5 used, and a series of well-documented
h’}ﬁ?aﬁ %-}1‘50 iwa Mag Mount . lﬁgg !i tests should be made; later you can listen
Bm%m ggw o 80 Vartical .. 11485 ’.. PA‘ rKA GES 1o the recordings and choose the desired
BUTTERNUT 2MCVEBIM ... ovenrenene 31.50 = settings. Remember that anything done
; 2 dheld........ . ¢ A 9  id
VOCOoM S;W:"OBR’LEK;M 14.95 !\1 Call for SPEC'!EII at the receiving end may affect the tests.
”Cush"?mn'"“mmm _________________ 58.05 ’!- Pricing on Tower/ The equalizer can be used with almost
gﬂﬁi}ﬁég fele 1l a8 gi Ant Pack any phone transmitting equipment of
L AT SRt Q| B enna Packages modern design. it may also be used with
ﬁ-'m?r;]é% ng_;x%?rsgg&u ......... 8.5 =’~ Ask for Don recording of public-address systems and
""""" A ﬁr‘" even with audio equipment. Make sure
] 00| that all interconnecting cables are shield-
Prices subject i‘" . . .
to change g.g Orders & Quotes Toll Free: ed to avoid humor 1.1. pick-up and that the
winoui noice || 800-336-4799 level control is set 1o the proper level.
— p In Virginia: 800-572-4201 (Bibliography: Transistor Manual, Gen-
‘1,364% {:.f_fgrsm;] Davis Hzlg{\;\;ay _ hq Dealer Inquiries Invited eral Electric Co.; Radio Handbook, Edi-
(70% 643 1063 s [ tors and Engineers; Radiotron designer,
Order Hours: M-F 11 am.-T p.m. ~ E RCA. Reference data for radic engineers,
Saturday 10 am.-4 p.m. 17T.) m
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