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Heath HO-10

The Heath HO-10 Monitor Scope is a wel-
come addition to the ever-expanding variety of
amateur equipment available in kit form. This
compact little handful of instrument contains
a full 37 tube and is packed with all the fea-
tures required for adequate monitoring and
detailed analysis of both transmitted and re-
ceived signals. The price of this unit, $59.95
in kit form, is remarkably low for the features
provided. Ready availability of this instrument,
at a price most amateurs can afford, should
do much toward cleaning up some of the sig-
nals that infest our crowded bands.

While the value of a scope in adjusting AM
and SSB transmitters is well known to most
amateurs, the instrument is not as widely used
as it should be. There are several reasons for
this. It is often difficult to justify the purchase
of the relatively complex and expensive general
purpose scope to perform the relatively simple
functions required of a monitor scope. An out-
board audio oscillator, or oscillators, is required
for thorough testing. The resulting test lash-up
is usually so complex that it is only used for
initial testing and adjustment. The HO-10
Monitor Scope combines these specialized
functions in a compact instrument that may
be left permanently connected in the station
wiring.

While the specifications show all the details,
several features, some of which are not includ-
ed in competitive products, are worthy of
special mention. Two audio oscillators are pro-
vided for both single frequency and 2-tone
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test of the transmitter. A full-ledged, adjust-
able frequency, horizontal sweep generator is
provided along with both horizontal and verti-
cal deflection amplifiers. Provision of a de-
modulator for rf trapezoid measurements, an
rf attenuator and a beam clamp circuit are
other design highlights. While these features
are impressive, the true utility of the instru-
ment is achieved by a switching system that
functionally integrates them to best meet the
specialized requirements of amateur station
monitor service.

All inputs appear on the rear of the instru-
ment and it may be permanently connected
for the tvpe of display desired in normal oper-
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Figure 2

This drawing shows the proper connections
for obtaining transmit envelope patterns.
Typical patterns for various transmitter con-
ditions are shown in patterns 1 through 21.
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This connection is used to obtain RF trape-
zoid patterns. In this test the input of a
linear amplifier is compared with the output
signal. Any departure from linear operation
shows up in the patterns obtained. Examples
of various amplifier conditions are shown in
the TRAPEZOID AND BOW TIE PATTERNS
section. It should be noted that this connec-
tion indicates the operating conditions of the
amplifier only.

ation of the station. Optional displays include
rt enevlope, rf trapezoid and the more or less
conventional trapezoid and bow tie patterns.
Single frequency or 2-tone audio output is
available for connection to the transmitter
speech amplifier during dummy load tests.
Switching between the transmitter and receiver
displays is automatic. The transmitter is fed to
one vertical deflection plate of the CRT and
the receiver if to the other; normal transmit-re-
ceive switching disables one of the two inputs.

In use, the transmitter output coaxial line is
routed through the HO-10 by means of two
SO-239 connectors. A portion of the rf is
coupled to the vertical deflection circuit of
the CRT through a step attenuator which per-
mits use with transmitter powers ranging from
five watts to well above the legal limit. The
input circuit is untuned and substantially in-
dependent of frequency to over 100 mec and
is usable at higher frequencies.

In addition to use as a transmitter and re-
ceiver monitor, the HO-10, within the limita-
tions of sweep frequency, makes a perfectly
acceptable utility oscilloscope. While the in-
strument has many circuit features that would
be of interest to the technically inclined reader,
the specifications will have to tell the story.
We are providing a special bonus feature in
this article and space does not permit a lengthy
discussion of circuit details or presentation of
the HO-10 schematic diagram. Sufficient to
say that the circuitry is more than adequate
to meet all claims in the specifications.

Parts used in the HO-10 Monitor Scope were
found to be of high quality. The mechanical
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COLLINS, HAMMARLUND, MOSLEY,

SWAN, SIDEBAND ENGINEERING,
NATIONAL, GONSET

2163A FULTON AVE. SACRAMENTO, CAL.
NEW' GROUND RADIAL
m SYSTEM KITS

Take the work out of fabricating your
antenna ground system

Here are ground radial systems for getting improved perform-
ance from long-wire, vertical and other ""HAM™® and "‘SWL"
antennas which are operated against ground. These radial sys-
tems will also improve the efficiency of ungrounded antennas
such as doublets, zepps and directive arrays reducing the losses
resulting from ground imperfections. Excellent as permanent or
temporary (“'Field Day’") installations. Complete, ready to roll
out radial systems in two sizes to satisfy most ""HAM'™ and
“SWL'' requirements. Uses No. 14 gauge solid copper radial
wires electrically and mechanically bonded to central hub.
Drive pegs are provided for securing radial wire ends. Just
locate center hub where you want it, roll out the radials and
you're in business. Radials can be easily buried to preserve
the beauty of wyour front or back yard lawn. Iull instructions
in kit. Send for free antenna ground system fact sheet,

1,000 FOOT KIT (10-60°, 8-33", 8-17" RADIALS) . $24.95
2,000 FOOT KIT (20-60", 16-33', 16-17" RADIALS) .. $42.95

Send only $5.00 (cash, ck., M. 0.) and pay balance COD plus
express or postage charges on arrival or send full price for

prepaid delivery.

P. 0. Box 5496

/"('ZEII.;{’? —f/{;m{'f&z[; Winston-Salem, N. C.

ARE YOU A DREAMER?
| HAVE YOU ALWAYS DREAMED OF MOVING UP TO A

COLLINS S/LINE?
OR A KWM-2? OR A 30L-1 LINEAR?
IT WILL PAY YOU TO CONTACT US FIRST WHEN
BUYING COLLINS EQUIPMENT!
WE CAN SAYE YOU MONEY, MONEY, MONEYI!
YES, YOU WILL BE SURPRISED AT OUR

HIGH TRADE-IN ALLOWANCES!!

JUST LIST THE GEAR YOU WANT TO TRADE-IN AND
WHAT NEW GEAR YGUHE".#:U;I' AND MAIL IT TO US

REMEMBER—
YOUR MAIN INTEREST IS:
“WHAT WILL MY BALANCE DIFFERENCE BE?"
WITH OUR TRADE-IN ALLOWANCE HIGH—
YOUR BALANCE DIFFERENCE WILL BE LOW ||

write now to Bill, K6LOS, at

MISSION HAM SUPPLIES
5472 Mission Blvd. Riverside, Galifornia

Phone (area code 714) OV 3-0523

SEMI-CONDUCTOR SALE!

FACTORY TESTED! GUARANTEED!
03 2N255 PWR Transistors .......... Sl

] 4 30me Transistors, 2N345, 2N346, etc. §1
120 Top Hat Rects., to 750ma ....... CHOOSE ANY
[15 2NI155 Type PWR Transistors .... '"] FDR

] I0 Texas Transistors, pnp, TO5 case..
[ ] Hoffman Solar Silicon Cell, “AxI” ..
[] 2-amp Silicon Control Rect. 2NI1600 .
115 Germanium Diodes, | N34, 48, 60, 51 .
15 Sun Batteries, to |'%", lite sens..
[] 25-amp Transistor, 100’s pwr uses. ...
[[] One Watt Zener, choose 3 to 30V ...
[]6 750-Mil 600V Top Hat Rect. ....

$8 80

Inchude postage

R R R R R R R W Ty

125 Silicon & Germanium Diodes ...

14 Raytheon ‘micro-mini’ Transtrs, npn $| SPECIAL!

[13 CBS 20W PWR Transtrs, stud, npn §I 50 WATT

,I::l 3 CBS 20W PWR Transtrs, stud, pnp $1 HIGH POWER

110 NPN Transtrs, like 2NI170, 2N35 .§I NPN

[] Choose any 4: 2N35, 2ZNI07, 2ZNI170, oN424
2N43, 2N377, 2N388, 2N438, 2N439. §I Cl ,81.98

[]2 40W Transistors, threaded case S: (] 2N165731.

110 Stud Rect., 2 to 6 amps
[J10 RF Switching Transtrs, TO5 case.$l|

P. O. Box 942A PRL
Pol.v PAKS S Lynn?‘?eld, Mass. Ci%ggﬂ
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1) SSB signal,
2) SSB signal,
speech gain, or
3) Pure CW carrier or perfect single tone input
on SSB. May also occur on single tone SSB with

voice input, correctly adjusted.
voice input, slightly excessive
insufficient amplifier loading.

excessive drive which results in amplifier “flat

topping.” Note absence of fine ripple. 4) SSB
signal, single tone input, sideband suppression
down approximately 40 db or CW signal with
spurious radiation down approximately 40 db.
5) Same as 4 except down approximately 20 db.
In SSB, the poor suppression may be due to audio
unbalance or improper RF phase shift. 6) Same as
4 down approximately 10 db., 7) SSB signal, single
tone input with carrier leakage. This pattern will
have half the number of ripples due to poor side-
band suppression. (See waveform 5.) 8) SSB
signal, single tone input. Distortion in audio os-
cillator or audio system, balanced modulator
detuned, or insufficient RF in balanced modulator.
9) SSB signal, single tone input. Very little side-
band suppression. Caused by defective modulator
tube; audio phase shift network; 90 degrees RF
phase shift component; partially shorted modulation
transformer; secondary of transformer that feeds
audio phase shift network shorted to ground;
crystal oscillating on two adjacent frequencies
simultaneously or both heterodyne oscillators on
together. 10) Normal double sideband, single tone
input. SSB signal, single tone input with no side-
band suppression. May be due to one modulator
tube dead, modulation transformer open or shorted,
defective bandpass filter. Normal SSB signal, two
tone input, tones properly adjusted for equal am-
plitude. 11) SSB with carrier, single tone input,
Incorrect value of carrier or modulation. Excessively
rounded tops would indicate too much carrier. 12)
Plate modulated AM, or double sideband with
carrier inserted, single tone input. Nearly 100%
modulated. Excellent waveform. 13) Double side-
band with carrier inserted (low level AM), single
tone input, Too much carrier inserted. Note that
the positive peaks flatten before a fine base line
is obtained. Peak flattening may also be caused
by insufficient antenna loading, insufficient inter-
stage loading, an overdriven linear amplifier, poor
dynamic power supply regulation, etc. 14) Double
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sideband with carrier inserted (low level AM),
single tone input, Insufficient carrier insertion or
excessive audio, resulting in high distortion (over-
modulated) . Also called Double Sideband Reduced
Carrier (DSRC). 15 & 16) Low or high level
AM with strong parasitics appearing on modulation
peaks. Very fine, "Grassy’’ appearance on peaks
would indicate parasitic in the UHF range. 17)
SSB, two tone input, or double sideband, single
tone input; carrier leakage in either causes uneven
height of successive half cycles of modulation
envelope. 18) Low or high level AM, single tone
input. Severe distortion in modulator system or AF
tone generator, RF feedback to audio system, or
RF feedback to previous low level stage. 19) Non-
linearity in modulated RF stage, single tone input,
due to insufficient excitation of a plate modulated
stage, overdrive to a grid modulated stage, or
insufficient antenna loading of a grid modulated
stage. 20) Plate modulated AM, single tone input.
Overdriven modulator incapable of 1009% modula-
tion. May also result from deliberately “clipped”
agudio not properly filtered. 21) Plate modulated
AM, single tone input. Modulator output more than
ample. Modulation in excess of 1009% in both
directions. 22) Good linearity. Desired pattern. 23)
Peaks slightly flattened. Caused by overdrive (grid
current curvature), insufficient antenna loading,
or regeneration. 24) Carrier leakage through work-
ing modulator. 25) Carrier leakage through dis-
abled modulator. 26) Grid bias curvature. Caused
by excessive bias, or by operating some types of
tubes with high plate voltage and high bias. May
also be due to regeneration, or imperfect neu-
tralization. 27) Spurious radiation about 20 db
down or insufficient selectivity in RF circuits, al-
lowing undesirable beat products to pass through.
28) Parasitic oscillation. 29) Plate modulation, sin-
gle or double sideband with carrier, or RF trapezoid.
Good linearity. Desirable pattern. 30) Plate, grid
or cathode modulation; double sideband or SSB
with carrier. Modulation less than 1009%. No
distortion. 31) Nonlinear. With plate modulation,
indicates lack of grid drive or insufficient grid bias.
With grid modulation, SSB or DSB with carrier,
or RF trapezoid through linear amplifier, indicates
overdrive, insufficient antenna loading, grid cur-
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rent curvature or regeneration. 32) Plate modula-
tion in excess of 100% in downward direction.
Both modulator and final show good modulation
capability. 33) Plate modulation. Audio phase
shift due to improper audio connection. Modulated
approximately 80%. 34) Plate modulation. Over-
modulation in downward direction, with insufficient
modulator capability. 35) Plate modulation. In-
adequate or mismatched modulator. 36) Non-
linear. With plate modulation this indicates re-
generation due to improper neutralization. In
linear operaton this also indicates regeneration, or
excessive grid bias. 37) Parasitics occurring on
modulation peaks. 38) Screen grid or suppressor
grid modulation, maximum modulation capability.
39) Grid modulation with improper neutralization
and reactive load. 40) Unmodulated carrier. Can
be caused by: No signal at horizontal deflection
plates. Tone test oscillator inoperative. Gain contro!
turned off on transmitter or oscilloscope. Audio
failure in transmitter. 41) Mark only. The relative
narrowness of the elipse provides good indication
of the channel separation capability in the terminal
unit. 42) Space only. The relative narrowness of
the elipse provides good indication of the channel
separation capability in the terminal unit. 43)
RTTY signal, proper shift, correctly tuned in. 44)
Incorrect shift, space tuned in. 45) Incorrect shift
mark tuned in. 46) 'Straddle’”’ tuning of incorrect
shift. 47) Good CW pattern, properly shaped key-
ing, string of dots. Pattern can be approximately
“locked” using automatic keyer or bug. 48) CW
pattern showing effect of receiver AVC action or
poor power supply regulation in the transmitter.
49) CW pattern, mild key clicks. 50) CW pattern,
severe key clicks.

assembly of the kit consists of a wrap-around
frame with a chassis plate monuted vertically
in the frame. This assembly is then secured
to the formed aluminum panel. The chassis
material is fairly light guage aluminum with
a gold anodized finish. Despite the lightness
of the material used, a very sturdy assembly
results when it is all screwed together. As
shown in the photograph, the substantial CRT
bezel, attractive (and functional) CRT grid
scale and the two-tone finish all combine to
make a very attractive package.

The instruction manual is very comprehen-
sive, consisting of 60 pages, 8%”x11”, with
19 major assembly drawings and countless
other drawings showing components, assembly
details, equipment interconnection and typical
scope patterns. The detailed, step-by-step
assembly instructions were followed to the
letter. No errors of any kind were found in the
manual and no problems encountered in the
construction. After construction, the scope
was tested, following the instructions, and
everything checked out perfectly. Assembly
time, from start through final test, was just
under 12 hours.

The design concepts and performance objec-
tives for the HO-10 Monitor Scope were quite
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FREE Catalog

“.5 OF THE WORLD’S FINEST
24X ELECTRONIC GOV'T
SURPLUS BARGAINS

‘EE HUNDREDS OF TOP QUALITY

£ ITEMS—nReceivers, Transmitters,

Microphones, Inverters, Power Sup-
plies, Meters, Phones, Antennas, In-
tlicators, Filters, Transformers, Am-
plifiers, Headsets, Converters, Control
Boxes, Dynamotors, Test Equipment,
Motors, Blowers, Cable, Keyers,
Chokes, Handsets, Switches, etc.. elc,
Send for Free Catalog—Dept. 73,

FAIR RADIO SALES
2133 ELIDA RD. * Box 1105« LIMA, OHIO

WANTED N

Transistors, diodes and tubes
of all types. Write or phone.

V & H RADIO
2053 Venice, LA6, Calif.

ARNG 100-1750KC Four Band Superhet, 28VDC GOOD 32.00

ARN7 100-17T50KC Power-28VD(C & 115V, 400cy GOOD 15.75
ARNS8 75me Adjustable, w/T7 Tubes, Relay. 28V 00D 4.00
RT7/APNI X'ceivr 420 me w/Tubes, Dyna, Wobul EX 4.50
SPRAGUE FILTERAL-2, 150VAC at 10A NEW. 80 ea -2' 1.50
LEACH LATCHING RELAY, 26VDC, 26 Pole DT EX 1.50
MTGE8 Shock Mount for one ARCH X'mittr NEW 65

RT58/ARCI2 225-350me w/42 Tubes, 2C39 Final EX 30.00

C45 Control Box for ARC12 & ARCI1 f}{]QI! 2.75
TNI7Z/APR4 74-320me¢ Tuning Unit w/Tubes ... ~EX 16.50
DYI2/ARTI3 IN-28V OUT-750V at 350 ma, 400V at
TH0ma o -F“"L 5.00
MTI276 Mounting for H224/ARR36 Receiver ..... NEW 2.50
AM43B/FRC Dual Channel Amplifier, 80cy. .... GOOD 12,75
WILCOX 90A2 1KC Keying Oseillator, G0cy ...... GOOD 10.50
WILCOX 63A1 Volume Limit. Amplifier, 60cy... GOOD [5.50
APX| w/26 Tubes and a Warehouse of Parts ... I]U{”flz 6.25
TUNING UNIT for APX] w/3 Tubes .. I':}E 1.00
R4/ARR2 11 Tube Superhet. Converts to 220mc EX 3.75
TS59/APNI Tests 400-4000ft APN1 Range ..... GOOD 20.00
RT5/APS4 w/70 Tubes, Magnetron, Klystrons .... NEW 32.00
BDI00 Rtty Swhd w/10 BKX27A Polar Relays .. GI'?FQ":]'E ‘HI:"-gg

MTI555/U Mounting for MX1394/ARC21 Keyer

INSULATOR Standoff w/3" Lag Screw NEW Pkg of ITEI’I.HI
TS239A General Purpose Scope, 115V 60cy A *]ﬁ. 58.00
RADIOPHONE TRANSFER PANEL w/Patch Cords l'\'E"’C‘-: 6,50
TSIS5C Sig Gen 2700-3400me compl w/Book ... .. NEW 75.00
TS488/U Echo Box w/Accessories & Case l"'-"'EVf 28.00
NK-5 Depth Sounder 6VDC less projector ..... *Ek; 40,00
PCA2 Panadaptor 450-4T0KC i.f. 110V 60cy Z-'*-:FE“r 35.00
R393/ARWG6! w/Tubes, Relays, Xtal & Plugs . NEW 16.50
TSI12 Standing Wave Ind 9305-9445 110V 60cy ... EX 22.00
I058M Lavoie Freq Meter 375-725me w/Mod . GOOD 40.00

Bay Saint Louis
Shipment: FOB Bay Saint Louis. Terms: Net, Cash.

24vdc Supply Transformer, 117/60/1 pri; 31, 32, 35 &

36.7 vac sec. @ 6 amps new, thermador

$8.50 delivered

24 vac. 10 amps. Transformer, 115/60 /1 pro
$7.25 delivered

SCR-522 Modulation Transformer, new,
$2.25 delivered

T C S Modulation Transformer, 6,000z c.t. to 6,000z,
$1.69 delivered

12YDC Relay, 30 amp contacts, dpst leach ZZ6104

$3.95 delivered
CABINET SPECIAL H#sdr-18310,
21327 w.

wrinkle, steel, new boxed $15.95 f.o.b. los angeles
We have all kinds of goodies in stock.
What do you need?
J 1\AJ

Y COMPANY

SATISFACTION GUARANTEED
1147 Venice Blvd., Los Angeles 15, Calif.

new

premier
334" h. 18" deep, 31%45" panel space, black

197,
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Figure 4

Test connections for obtaining the classic
trapezoid and bow tie patterns. Typical pat-
terns for various transmitter conditions are
shown in patterns 22 through 40.

ambitious for a moderately priced kit. Heath
is to be commended for the manner in which
the production instrument achieves these ob-
jectives. Three amateurs have participated in
this test and we all have nothing but praise
for the scope. Heath is also to be commended
on the instruction manual which should enable
even the inexperienced amateur to construct
the scope and, more important, use it to the
best advantage of all who use our bands.

A ftull 19 pages of the manual are devoted
to operation, interconnection of the instrument
with station equipment and typical scope pat-
terns. This is the most comprehensive collec-
tion of diagnosed scope pattern drawings the
writers have found in any single reference.
These drawings are of such obvious wvalue
and general interest that our immediate reac-
tion was to call the Editor to see if he would
agree to devoting the space for their reproduc-
tion as a part of a review article. Wayne's
reaction was enthusiastic. The next step was
to obtain Heath’s permission for reproduction
and here they are. Figures 2 through 5 show
typical installations of the monitor scope. The
captions indicate the type of displays that
will be obtained. The actual wavetorms depict
operating conditions ranging from wonderful
to horrible and, where appropriate, suggested
corrective action is indicated. . . W4WKM

SPECIFICATIONS

VERTICAL AMPLIFIER—Frequency Response: —+3
db from 10 cps to 500 ke. Sensitivity: 500 mv per
inch deflection, Input Resistance: 50 Kg).

HORIZONTAL AMPLIFIER—TFrequency Response:
+3 db from 3 eps to 30 ke. Sensitivity: 800 mv

per inch deflection. Input Resistance: 1 megohm.
SWEEP GENERATOR—Recurrent Type: Linear saw-

tooth produced by internal sweep generator. Fre-
quency: 15 to 200 cps (wvariable).

TONE OSCILLATORS—Frequencies: Approximately
1000 eps and 1700 eps. Output Voltage: 15 mv

(nominal).
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Figure 5
Test connections for obtaining RTTY cross
patterns. This connection is useful in evalu-
ating both converter performance and re-
ceived signal characteristics. Typical displays
are shown in patterns 41 through 46.

GENERAL—Frequency Coverage: 160 through 6 meters
(50-75  coaxial input). Power Limits (At rear
coaxial connector): 5 watts to 1 kilowatt output.
Tube And Diode Complement: 1—3RP1 CRT,
medium persistence, green trace. 1—6BN8 Clamper,
low level RF detector. 1—6C10 Sweep generator,
horizontal amplier, 1—6J11 Twin phase shift tone
generator. 1—12AU7 Vertical amplifher. 1-—1V2
High wvoltage rectifier. 4—Silicon diodes, B} recti-
fiers. Front Panel Controls: FUNCTION Selector.
SWEEP FREQ. TONE GEN. HOR. GAIN.
HOR. POS. VERT. POS. VERT. GAIN. FOCUS.
INTENSITY/OFF, Rear Control: XMTR AT-
TEN. Attenuates 0 to 24 db at approximately 6 db
per step. Power Supply: Transformer operated,
fused at 14 ampere. Power Requirements: 105-125
VAC, 50/60 cps, 35 watts. Dimensions: 534" high
734" wide x 11" deep (including knobs). Net
Weight: 814 1bs. Shipping Weight: 10 lbs.

(W2NSD from page 75)

To sum it up. I cannot see that the ARRL
has proved that there are any advantages to
their proposed incentive licensing plan, nor
have I yet seen any indication that they are
speaking for their members in this move.

Club News Bulletin

Now that we have bulletin printing facilities
at the 73 Hq we can renew the publication of
the Club News Bulletin which was so popular.

This bulletin comes out monthly and is de-
signed to be of help to the editors of club
bulletins and to provide news of interest to
club officers. The editor, Marvin Lipton VE3-
DQX, scans all of the club bulletins each
month and exerpts the news of interest for
other editors to use. He also passes along lots
of information of great value to club officers
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