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METER LINEAR
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OPERATOR'S MANUAL



FREQUENCY RANGE:

INPUT IMPEDANCE:

DRIVE REQUIREMENTS: ™

PLATE POWER INPUT:***

CLASS OF OPERATION:
OUTIPUT IMPEDANCE:
PRIMARY INFUT,

METERS (2):
COOLUING:

POWER SUPPLY:

TUBE COMPLEMENT:
SIXE:

WHIGHT:

SPECIFICATIONS

6, 10, and 11° meter bands (6m and 10/11m coils supplied.).
27-30 mhz; 50-54 mhz

50 ohms nominal

AM Linear: 1 to 4 watts.

AM Plate Modulated: 1 to 4 walls.
CW: 7 walls.

SSB: 15 watts PEP max.

AM Linear: 120 watts max.

AM Plate Modulated: 120 watts max.
CW. 150 watls max.

SSEB: 300 watts PEP max.

B, Grounded Grid.
50 to 70 ohm Pi matching network. VSWR 23:1 or less.‘
110-130 VAC, 80 hz, 220 watls max., 45 watts standby.

Plate Current and combination Crid Current/Relalive
Power.

Forced air (FAN) during trapsmit. Thermal radiators on
Plate caps,

Fullwave voltage doubler high voltage supply. Halfwave |
voltage doubler bias supply.

(2) 6JEGA output amplifiers. (1) 12ATY relay amp?iﬁer.‘
5% x 13% x 117 (HWD)

20 Ibs.

*1legal in the United States.
**500, S-walt swamping resistor supplicd for operation with higher power

exciters.

*2% Actual input depends on input drive level.



CONTROL FUNCTIONS

Meter, GRID MA — monitors the amount of current to the gride of the two
ouiput tubes. Also serves as » relative power output wdieator, which is used
Auring loading and adjusting the amplifier.

LOAD - malchss the output of the finear to the sntenna. Tt can be tsed to
vantch antenba impedances of 30 to 98 ohms, providing the VEWR is 3:1
or less

PLATE —is used to resonnie the plate cireuit of the lineur at the exciter
opevating frequency.

OPERATE/STANDBY - in the OPLRATE position, the linear is 1eady
to operate when the exciter is Bixtioning. In the STANDBY position, the
exciter aperates in the "bareloot” mode.

GRID MA/REL POWER SWITCH —in the GRID MA position, reads
he current o the grids of the two oulput thbes In the REL POWER position,
the refative oulput power can be read

GRID BIAS -vories the prid veltage spplied ta the (wo oulput tubes.

POWER/OFF - - turns the power on and off
Mcter, FLATE MA  nonitors the plate current of the twa output tubes
FUNCTIONS ON THE REAR OF THE CHASSIS

FUSE: The fuse used in your linesr amplifier fc 3 2.amp, slo-bla type 1t
seplacement is netessary. use only on exeet replacement.

INPUF: Attach tha coaxial ceble fram your transceiver to this connestor.

OUTPUT: Altach the cooxial coble from your anterna system to this
conneclor.
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CPERATIONAL CONSIDERATIONS
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USING THE T.178 WITH A SEPARATE TRANSMITTER/RECEIVER

Although the T-175 s simple o tune up, requiring only sdjustments of
the plate tming and loading as indicated by the two melers, cortain pre-
cautions must be observed I maximum performance is 10 be reshized.

The T-5T5 requires fram 1 to € watls drive pewer for liness opcration 1f the
maximim drive power 1s avadable {4 watts) from the exclter, eare must then
be exercised that the finear is nol ove faaded, resulting in non-jinesr opera-
Gon If the diive powesr is fess than 4 wetts, though, the full oulput power from
e exciter can fve used for proper finear aperation.

Proper operation dors nol oncur with maximem RF eutput. The unit wil}
deliver The specified power avtnnt when tuned ns insiructed. The gquality
of the signal will be good, too. But more RF optput can be obtained by
improper uning whick results In @ distorted, non-linear signal

In addition ta AM linear operation, the unit can be used for CW and Single
Sde Band operstion. Tune-up for these modes is not as eriticel as for AM
tinear operation The is that ture-up In these modes
is for maximum R¥ ontput.

Serlous damage can oeeur to your linear amplifier if you operate without &
Inad. Do not use an antenna an a load an § or 10 meters unless you are o b~
crnsed amatenr radio operator. A shielded dummy toad is recommended for
tame-up procedures. This will Ahe interd on the sir Keep sll
inter-connecting tables short, = M. 3 FY

Thaw unit 15 dlegal for Class D, 15 metors (CB) operation In the Untted
States
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USING THE T-175 WITH A TRANSCEIVER

CHANGE IN METER READINGS WITH A CHANGE IN DRIVE POWER
orp
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touy Linepr 18 designed so that you cen operate your exciter without the
incomventence of dfsconsecting 1t from the lnear:

[} Turn the exciter power on, ot place the STANDBY/OPERATE switch
in the STARDBY poaftion.

[} Turn the Knear power off.

{3 Tune-up your extiter in the prescribed manner. If your exciter 1 known
0 he good but you do not get votput power o the antenns, then check
the wiring of the K-1 reluy In the linear.

AM LINEAR OPERATION

‘This amplifier requires an exciter which is eapable of delivering from 1 to

4 watts drive power for both tume-up and AM operstion, ¥ your exelter’s

miniorim putput is greater than the speeifed drive power, then It culput

st be controfled by the addition of & swamping resistor which Is included
with your unit. See dotted line (R-7) on the schematic,

JPlace the linesr OPERATE/STANDBY switeh In the STANDBY
position.

71 Set the POWER/OFF switch to the POWER position,

2] Allow the linear to warm up for 1 minute. CAUTION: the plate current
should not rise wbove 30 ma, 7€ it dves, disconnect the power immedi-
wtely and inspect (or 8 Wirlng error.

[} Set the GRID BIAS rontrol to approximeiely its mid-range position.
NOTE: ‘The adjustment is not critical.

[J Set the lincar PLATE and LOAD rontrols to 5.
[J Set the GRID MA/REL POWER switch to the REL POWER position.

£} Tune-up your transeciver in the pressribed manner,

(] Set the linesr OPERATE/STANDBY switch to the OPERATE position.

7] Actieate the transcelver TRANSMIT switch and edjust the PLATE and
LOAD controls on the linear (or 2 meximum reading on the REL
POWER meler.

(3 ¥ the REL POWER indication exceeds 11 (eleven), sdjust the trans-
ceiver LOAD and PLATE tuning controls nnti]l the meter resds 11,
In reduning the output of either the franscaiver or Nnear, the PLATE
control must always be peaked afterwards.

NOTE: I you are unsble to make the sbove sdjustmant, flen the swamgp-

Ing resistor R-T must be used.

] Record the REL POWER reading. For simplicity, Jets say it is 10.

{2 Now rolate the finesr LOAD control clockwise and pesk the PLATE
control until there is & 10% reduction in the REL POWER meter reading
(9 in cur sxample).

[} Tom the GRID MA/REL POWER switch to the GRID MA position snd
vecord the grid corrent on the CRID MA meter. Record, also, the

resding on the PLATE MA meter. Future tube-up will bo much sasicr
If you keep these readings In mind.

[} You are now rendy for AM linear operation,

CW DPERATION

If you use a keyer for CW and your operating speed Is greated than 12, you
must anergize the K-1 relay. This cen be accomplished by substituting
279 N resistor for R-3.

7] Tone the amplifier in the some manner ns for AM linear, follawing step -
1 through 9.

7} The REL POWER reading will depend on the smount of drive power
From the exciter. Under no conditions should the Iinesr be driven to mare
than 15 welis ouiput (210 ma). At 75 watlz, the grid current may he
greater than 2 ma.

T3 ¥ou are now ready for CW operation.

5SB OPERATION

Tune.up for SSB chould alweys be pecformed while using & modulation
scope. Many helpful hints ere contained in the ARRL Amateur Radic Op-
erators Handbook.

HIGH LEVEL RF AMPLIFIER

The T-175 can be used a5 2 high-level, plate modulated RF amplifier. 80

walis of sudic power will be required with the plate curreat limited to
150 ma.



CIRCUIT DESCRIPTION

The T-175 operates a5 » grounded.grid, class B, RF linear amplifies with
126-watts input power for AM linear operation and plate modulation, 150-
watts input for CW and 300-watts PEP for single side band. The power
supply and antenns change over relay are within a single enclosure.

A linear RF smplifier is distinct from & clasy C RF smplifier In thal the
{inear amplifies the signal after it is modutaled, not before. The output from
the linear musi, therefore, he propottional to the mput, atherwise dis-
{ortion will resolt.

To illustrate, refer to the disgram below. The terms linesr comes from a
graphical representation of the voltage/current relationship In a vacuum
1uhe, 3f you plot this relationship on & greph, you will see thet nt a eemm
point an Increase in grid voltuge will not result in an incrense in plate

vent, thus non-linesr response. In the Bustration helow, the input ﬂ:rul
i wdl -mhln the linear eapabilities of the tube, end the output signs! is.
proportional to the Input signul. The enly difference being in magnitude.

‘Two things esn ¢ause non.linear response, The grid bias on the tube ured
in our illustration 5a § volts, but i tbe grid biaz were changed to 2 volts, dis-
tortion would occur since llw negative haif u( tha outpw sigral wounld
swing helow the linsar of the tuhe. A Ta Te-
sponse could octur H the Input signal were too large. A large impt signel
could drive the negutive and positive holf of the output signel beyond
the linear capabilities of the tube, agsin resulting ta distortion.

For proper linesr operation, !bere(ore. thf awplifier Tust (1) never be
jonded-up to its t iv, with current flow
in the plate elreuit; (2) equslly important, the drive aignal from the exciter
must never be such that it over drives the lincer.

INPUT CIRCAHT

The two 6TESA vacuum tubes, connected In parallel, pperate in groutded.
grid clveuitry. RF drive {rom the sxciler is applied through eapacitor C-4
to ths tubsa cathodes which are connecled io ground through & 7 uhy RF

thoke.
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i the exclier culput iy greeter than the specified dri s for
the Yinear, the RF drive it then applied direcitly to resmvr R-‘l chh luulh
the voltage delivered 10 the cathodes of the output tubes.

The low impedance of the input elreull presents & vonstant load to the
exciter. This Jessonx the possibility of non-itnesr response due to poor ex-
citer ) Also, this low B grid to ground cirenit eliminates
the aved for neutralization and results in stable operation under all operat-
ing vonditions.

A semple of the RF drive is taken from the input cireuit and applied to the
detector diade CR-1 aed then fed lnto the grid of V-1, & relay smplifier,
Relay K-1 is then energized only when the lnesr ks in the OPERATE
mode. During STANDBY mode the smplifier Js run barefoot and the re-
Iay is not encrgized.

QUIPUT CIRCUIY

The plate cireuit of the two SJEBA tubes iz » conventionsl pl-network,
High plate voltage is appliod through the choke coff, RFC-2, The output
clreuit is isolated from this plste vollage by blocking capseiter €.7. If
C.7 breaks down, though, RFC-3 will short the B+ 1o pround and blow
the fuze, preventing B+ Irom appesring on the antenna. The PLATE tune
capaciter {C-11) resonates the plate circuit of the ransmistr Snst wmpli<
fier at the operating frequency. The load capacitor (C-12) parmits mateh-
ing loads frem 50 to 75 chms with « VSWR of 3:1 or less.

METERING

A 0-250 ma DC meter connected in series with the high vallage line
wrovides eontinuous pinle corrent messurement. A separete 8-20 ms DC
meter connected In paraliel with 3 Slwchm chunt resixtor provides for
cantinuous grid current monitoring ar refative power outpul monftoring.

GRID BIAS

The biag circuil is 3 hall-wave voltege doubler which provides a small
negative DC voltage to the grids of thy bwo 8YEBA tnbes. The grid bias
is edjusied throngh R.13.

POWER SUPPLY

‘The power transformer, '1'-1, has a single primary winding und two sece
windings. The fiis winding provides » source of power for
the three tuhe filaments tnd the biasing cireuit,

The plate winding provides high B+ through the volisge doubler, CR-5
snd CR-§, to the plstes of V-2 and*¥-3. In addition, low B+ is applied
thz plate of the relay amplifier, V-1,



MAINTENANCE

CAUTIOR Your linear operates at high voltages wheck can cavse injury
to you if you are caveless, You should, therefare, not operate it aurside of
the cobinat, But if you must do so, place rome kind of protective paper nver
the braided wire attached to the tubes on top of the chasms,

TELEVISION INTERFERENCE
Operation on the amatens VEF bands results in the grestest frequency
of TVI complaints, as compared te the more popular ow frequency bands.

Evan Lheagh you bandled all TVI complaints to the satishaction of your
you must ber that you will now be increasing your pow-

Under normal conditions, the T-175 will given many years of trouble-
free service Because the urut ja ventilaled by a fan, dust may secumutate
on the switches and other £ within the enel, The
unit should, therefore, be temoved rom the cubinet and oleaned twice
# year, Vacuuming is an acceptable method for cleaning.

Additionaily, the relay contacts should be ciemned periodicadly. Bven dure
ing normal operation the reley contacts may bum or pit They should be
cleaned with the finest grit sandpaper, Do not use emery or crooos oloth,
After sandpapering the contacts, clean theroughly with akohel or a simitar
leaning agent.

Twice a year a drap o two of light o should be appliod to both hearings
of the fan motor.

TROUBL!SHOOTING
SYMPTOM SERVICE PROCEDURE

#r by 10 Lmes. If you have been opersiing without compluints, or have
handled sll the complaints prior to using the Hnear, the following hints
will help you track down TV preblems it thry occur.

Alhough 0% of all compisints are pot O fault of the oparster, the
first basie rule for every amsleur it to keep your own signal cesn. As-
sumning your hnear is built properly, the next solution in having 2 govd
clean signal Is to use » low-pass filier ot the output of the linesr. Use &
filter with 2 sharp-cut off frequency of 52 to 54 mha,

A non-technical aspect w your TVI hunt will be the relstionship of you
e operater to the complainant. who iz prabably mot in an smisble frame
of mind after being deprived of lus favorite TV program. What to do?
Explain 1o hum, tectfully of course, that the problem s probably in his re-
ceiver, Ask him 1o help you condiict tesis to delermine the cuuse of the TVL
tn fact, show him tha{ your televisivn set it not upser by your transnus-
sions. Chonces are he will be intrigued by your hobby and want to know
more sbeut it.

Duign deficiencies in the frant ond of TV sets wre the cause of most TVI

Arcing in plate tank components Anlrnnn mmmltch Try x:i\mzmg
{eedline Jength,

Check witing of T-1 Check
polarity of CR-5 and CR-6.

[No plate voltage

Cutput distorted Linear overdriven or wndetlosded:

Review tune-yp proceduce.

Fnsufficient leading ronge MHigh VSWR reading

[Fuse kecps blowing Check €-18, 26, 2t ond C-7

ety chatters Tnpul drive too Juw.

Check V-1 ond CR-1 for defoct
[Tank circurt spproaches 1esonance Hemove ane tugn from L-1
with €-11 fully open {mic capacity

Plare a § pf capacitor In
paraflel with C-11.

ITank circut approm hes resonanee
with C. 11 tiosed friax capacily]

S

Many TV manulocturess wecognize this problem and will
uponr requnst, wnd a high-pass filter to the owner without charge I
the owner prefers, suggest that he purchase a high-pass Aler such gs
the Drake TV-300-11 or an equivalent flter,

RESISTANCE CHART

T NomaTe
4 3 & r . b

& 0 16X jIMK | 1K 0

o T 1% [ 9 | N/C

N/C —no connes thess.
Resistance readmgs taken with a VTVM with respeet to chassis ground.
GRID BIAS comtrol set fully counter <clockwise
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HARDWARE

Resistares in obms
ton compovtion.

IStoRe
AR resisters. are Wovestt, 19 car-
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&

nmwx
=S

4

80, . 2e8.800
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"Not used in sasrdly See opereter’s manual.



