50-Mc. S.S.B. with the Collins KWM.-1

LH.F. Service with All Origingl Operating Conveniences

BY R. H. BAHNEY,* WBWM

reception and VOX transmission on 50 Me.

is entirely feazible, The method described
here makes available the operating features of the
KWM-1 oo 50 Me., and the wwsdificstions re-
quired are of such o micor nuinre that they have
litte effeel on the original equipme:t,

Lixternal power may be uaed for the 50-Me.
seeessorics, or all Bar the heater current ean e
oblamed Irom the KWM-1 supphes, When reg-
sanable precantions are taken with the 50-Me,
euthoard gear, the za.b, signal trensmitted snd
the performance in reveiviig are compacsble in
eviery way to the admirable gualities of the origi-
nal squipment on 10, 15 sand 20 moeters.

The block diagram, Fig. 1, shows how il is
done, Byilt inte & single cuthoard unit ave a 50+
Me. converter for reorption, snd u mixer, driver
and amplifier for 50-Me, ssb. vulpui. A ervstal
ocillalor on 28,7 Me. running continuously fur-
nighes the heterodyning voluge for both irans-
migsion snd reecotion as 50 Me. Ths KWM-|
serves as A luoable L0 oo receplion and as o
sourer of s.u.b. excitation on transmitiing, tuning
213 to 2156 Me. m both instances. This gives
troching coverage in the KWM-1 munner from
9010 ta 5002 Me, Otker eryvstals ena be obtained fo
inerogse this coverage, of eoarss. When the dial
reacts zero She froguency is 5000 Me., and at 108
the frequency is 5001, The recciving convertor has
a GAGH r.f, stage, and & 8178 nentode mixer, The
triede soeticn of the 6178 is the orystal ceillutor.
The tranamitting mixer is » 6AGT, It ix followed
by another GAGT amplifier and a pair of G14tie i
he fingl siage.
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Curwxmzu:u of the Coliiza KWM-1 for g.4.h,
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Rear view of the KWM-1 showing *he fitting added at

the lowar right, to take off the four conrections for the
SC-Mz. convarsion ynif,

Whon separato [ower supplies are wsed Bae Lhe
50-Me. unit ne permanent medifications need e
made in the KWM-1, though convenienca is
served 10 the four conpoetions which muast be
maae are brought out on a power filtang 1ostalled
oz $he rear wall of the unis, s shown in the ohoto-
graph. The points of connestion are readily neees-
sible whan the bodlew eover I8 remoyod and the
relaye Involvid van be identificd by rcferring Lo
the: hottom view photograph (Fig, 511 e the
KWM-1 instruction hook,
Loads are by passnd with 0000 capaeitors at the
pawoer connector, They are ar follows:
- Ground on Ieccive - 7th eondact on flo-
lay A,

2 — 260 volta on Heorive — el contack an 1o
Iy A

3 2060 volls on Transmit — 3rd sonlact on
Relay Ry,

4 — 260 volts, Transmil and Neesive — 2nd
et lact on Relay /5

AMP
50 -ME.
E0-MC. A.FAMP MIXER MIXER DRIVER EEB
SIGNAL ErL'_E_ j
B0 M. AN, ZB.TMLE, £S5 ML ARl
BAES m:%_' [ &QB =l BAGT b
- |
ATAL OSC. |
IHC. TRIODE 21.3 MC,
ey
|
L +
2.3 ME,
KWW M =1

Fig. 1 —Block diagram of the ouibosrd unit for 50-Mc. operaficn with the KWH-1. A continuorsly-running oscilletor on
28.7 Mz, provides injection for both receiving and transmitiing mixers.
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- I E%; The Circuits
f: ﬁ?f HReferring  to the schematie
5 ; o thagres, Fig. 2, the received 50-
-, E X E Me, signal enters the 8A0:5 am-
2 { ' plifier throvgh & (uned cirenit,
mECIILITI o : L. lncuetive coupling, Lals,
| Sy L _‘{EE ' . translers the amphiied =gnal 19
. 1 J; . the grid of the 6US pentode, the
. ‘, pite of whieh ie tuned to 21.3
= | ! =1 M, the intermediate Tregqueney.
B i wi; Injestion at 287 Mo Trom fhiwe
-:-"'_"ﬁ:_s: eryatal oscillator in the triode
o Ir:"""xl T Lior Eii portion s eoupled through stray
832 =il ot ."‘? o i inter-cleeteode enpacitinse.
| 5 '. 7 Cneonst ad 21,5 Ko induetively
W '“:tg coupled to the " AT wrminal of
. thee WWAL-1. "FThe amphifier andd
o . iser elcuits P reeciving are
" ' powersl from the Hi0-volt -
. enit sl the KWM-1 that is bot
i‘ ] n mz  only on receiving, The oscillutor
. o o o0 slios takes its power from the
- Ea 2 ]_E KW M-=1 lead that is hot oo beth
r -1 . - . r T
: L Moot fenmsmut an:d mecive, The oseils
: :l':z —-——¢§’ EE ; :(\H___ Lator voliage is mmintained al 2146
ai . |5 e ¢ UH . volis by two (32 mopulaior
% L5 3 ag 5 <_E tubies, Thisx wasz foonad nesessary
5 ‘Hf“i"'"!-" I—\,u:"' [ E - - i L . "
v, e I to climinate a slight ehaige
i ;{T N ? Lo <“:E_ voiee piteh at the start of each
3 ~t L i - perml  of  transnismon,  when
wt % . volee coilrol i waed.
o J M it .(_E Prr Lramsamitting the 28.5-Me,
zz by e et I | energy is capacilvely ecupled
we © H__L - ':IJ<LF toy L pred of (hw- i?;"lu:f_i':" ke,
€ T = 8 3N The 20.58-Me, srds szl [rom
——, ; the KWWRAL-1 is link-coupled to
- t §< 3 the sercen eiresst, L A sonple
,_Ei-',l‘""‘"j"‘ f‘ﬂ v W atbenuator having two H0-ohm

earbon resistors in parallsl in
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eact log is tiserted in the line to the mixer, to put
some losd on toe WWM-Z and still not overdrive
the mixer screen. The KWM-i gain is operate:
just barcly open.

The 50-Me. enorgy resulting from the mixing
action in he 8AGT ik taker: from the alats eircuit
and capacitively coupled ta the grid of a zecond
BAGT, thiv cne an amplifier. lis plate eirouit ia
inductively coupled to the grids of the two 61463
in the finzl smplifier, Note that vesistars are used
in the grid leads and parasitic-suppression chokes
in the plale lewds of the 6145e. The value of the
grill resisiors was quite erilical, and any Jesser
value alowed Lhe amplifier to take off on ita own.:

Other cireuits woere tried for driving the fing!
amplifier, bat eapacilive soupling turned out {o
be inefheient beeause of the high input capaci-
tanee of the tubes in parallel. Cathode injeetion
was tricd in the mixer, but better vesulls were
achieved with the seraen injoction ghown.?

Plate volluge for the CAGT: snd the G1406s is
taken from an external supply. The =ereen voll-
age for tke 6140w is obtaized from the KWM-L
afb 200 volts on Transmit™ and i reduesd to
150 wvolte by an 0AZ regulator fuba, as seen in
Fig. 2, A 6.3-volt supply for the heulors and for
rilays Ky and Kp i shown @ Fig. 3. The trans-
former center tap ig also utlized for o variable
bigg supply for the 61468, by means of & reversed
filareont transiormer and a selenium scetifior,

Control Cireuits and Relays

Switching the KWM-1 {rom 10-15-20 opera-
tion to G s sceomplished with the conxizl relsy,
K, in Figs, 2 and 3. Thiz relny iz encrgized when
Sy m the G-meter eguipment (Fig, 37 s closed.
Auxilizry eontuets on tiis relay alac elose the

1The bailder hus o ehoice 2ors, Ho can neuteulize the
G140 armplifier for corrplete siuabdlity dand probable elindg.
nate tha nesd for a BAGT amplifier stage) or ho can lewer 1ho
power senailivity of the G140 hy insoring rosistery in the
prid cieeiit e shown, — Editar,

? [ congestod arcas wlere TVI s likely 2 bhe eneountored
ti: uilder of this equipoaont shoild cheek carefolly for um-
waotod mizer products, The sesond lermonic of the
KWM-1 output iy on 42,0 Me., io the i.f. renge of oyt cur-
rent T'Y sens, The socond harmnonic of tiw aryatal-zontroiled
antilletor iy on A7.4 Be,, o sengdiive 2ol in Chonnel 2, Un-
wantad prodioets of tl varions harmonies wmoy full in other
T¥ ghannels, IT TV frora these sources appears tha -
wantml freguensy aanzing she TVI can e trupre:d ot most
rondily at tho miger plate cr st pzeplifior prid cireuit, —
Filitor,
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Cutboard wnit for 50-Me, operation
with the EWM-1 designed by WEWAM.

200 veots on Transmit” and “260 volts on Ro-
eedve and Tronsmit™ to the G-meter rig. This was
negoasary 10 prevent the rogulator tubes ia the
t-meter unil from operating when the KWM-1
iz ueed on s intended bands.

Relay Ky (Fig. 2) switches the esax aitached to
“ALT on the KWM-1 frum corverter aniput to
Lrangmitter inpat, a2 well s elosing the eontor
lan of the Za0-velt power supply to ground on
transmiit, Helay Ki throws the Somoter artenng
from  gonverter input 1o lrsnsmitter outnul,
Ite.oys Ky and Kp are in aories seross the 6 valts
d.c., and are cnergized on reecive hy tha * Ground
un Beevive” eontact on the VOXN-operated relay,
K, in the KWM-1. These low-voltuage relays wesn
plaesd in peries in preference to wsing one donblo-
pole double-shrow relay, to stmplifly wiring and
et down losses due to long ecoaxial leads ieside
the chassis, Further, on VOX operation, time is
redqquired for seguence operation of two reluys, aoud
we desired the least possible additional dolay in
voise-control work. Releya Kg and Kj ean be any
pall relays <hat will work on low-velamm .o,
Their voils can be wired in serics or paralol,
deponding on thcir voliage ratings,

With his method ne trouble has been experi-
mmeed, cven on onc-wond broaks, The biasg and
plaie valtage remain on the final during recoption,
and the sereen voltage is applied on transmitling
by relay Ky in the KW M-1,

Construction

Hront and botlom views of the outhoxrd -
meter umt are shewn o the photographs, The
shawsiz 183 by 7 by 12 inches, The two 6A0Tx are
side: by ancdo 2t the el rear, They tend to ook
liks: oo lerge tube in the gictars. The 6 ACGH and
GU8 are ol the left front, The ervatd is on the
front of the chassls, with the regulntor tubes on
a raiaed portion in back of it. The T-pud ze-
tennetor is in o eoparate ventilated aluminum Dix
on ihe left eud of the chassis, with the poax for
the 21.5-3e, energy from relay &y running into
it, The eoaxial antenng sucket iz just in back of
the upper end of the eonx, From left to right on
the: front wall are the toning sdjustmeants {serew-
ariver-type triamers; Jor the cotenns, oof. aod
raxer eirettits mothe converter, The loggle switeh
i# Sy, awd the iwo knobs are Tor the taning and
lowding copaciiors in the smplifier,
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Bottom wiew of the 50-Mc,
conversicn ynit. Yantilated
compariment at the left
contoing the athanvetar for
the 21-Me. ssb. signel
from the XWM-1.

The bottom view shows the it tipped baek
irom the frout-view positice, o 65 3H0s and asso-
einted componaate ave in the lege compartmeni
ab the sight, with o =nicld ransing the full width
ol thee phoseais to dsolate e from the rest of the
jmvorrt, The mixer and rf amslifior eomponents
eot Bar geen no the upper left, witn Qe osellator
Alug-timel eoil juet below the eonverter anierna
eoil, at the left. In B Tower right corner of the
amzzller eotsiparizienl are the vetifier wnd oloe-
tralytic eapneitors of the bias supply, and the
trassmitior miver eoil The deiver coil, Lis, 15l
the left cdpe of the soaler sompartment jush
bpelon Shee ecnlaer.

The origoal Tten lion was W boost the cutput
of the evvsta ozeillator with o 0AGT amygilicr,
Lt tests shownd the cutpud of the GU8 trode in
b adeounte. Thie GAGT was then pat e work as
a S0-Me. driver, whieh wis definitely nesdied with
i amplifior design as ehownt This explains the
e ventional leentinst of the driver, The writer
saggests thai the mixer and driver positions e
intorshanged, thus aflowing a gherter lead (rom
Ly to the Aral grads

Adjugiment

The reasving eonvertor should Do st ap for
use hy first resoncting the oscillator plate cml,
L, at 28.7 Me, and the mixer plafe cotl »t 213

Fig. 3—Hecter and bios supply and K, L 3
relay circvits for the SG-Mc con- o

version. Reloy cortact marked K is
the ground-receive corteet |contact
Mo, 71 on the KWM-1 relay, K.

November 19859

M. with the ald of o grid-dip moeter, Kake soren
that e ervetal oscillater iz working by Brtening
for 1is note ut 28,7 Me. on a communications ro-
coiver. 1F il is working it skould pow be possible
to hear sigraa on B0 Me Tre tuned eircuits
should he praged for besl roeeption, As the funing
pangi i8 hzaated Lo 200 ke there i= no problem m
getting uniform response, #0 e stages may be
pesced for maximum galn, IF other crystals are
to ho usad, and woWoim response across o
than 200 ke, iz desived, 2 Hat-topped response
may e ohtained by stageer-tuning the eoils Le,
fa aml] L. Ly should beogdjsded Tor best gignal-
Lo-nodse ratio, mthor than maximun gein, Toe
ervstal freguency shotted be exietly cight, if the
eudilpeation acctraey of the KW M-1 is Lo be bre-
served on 50 AMe

The transtitier ardusiment shoulid start with
no plate voltage on the final, Put the KWM-1 in
the tane position, at 208 Me, With the VO X
gain full countorcioekwise, (1" on} advanee tie
mieronhone gain o obtain o reading of 84 with
e ranter swileh in the LA, pus.itiun_ CLII.[!‘.I".E'. i
grid-dip weter (i the power-indicating position}
o the GALT mixer weooon eoil, Lz, and tane Ly for
maximun mciestion al 2154 Me, With vollage
on Lhe GAGTs, 50-Me. power shonld he available
b fey. Tuns Lg oand fa¢ for maximum 50-¥e,
Hwinztion,

T ALL WEATERS
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Nuxt plaee the KWM-1 in the off position,
Councet 2 dummy load o the final amplifier
output (a H0-ohm carbon resistor will do) and
adjust the final plate circuit to resonance at B0
Me, with the ald of 2 gric-dip meter. Now put
the KWWM-1 on gsb., anc with the VOX gain
at 12 o'cloek wdjusi the bias supply resistor 1o
give about 40 volis 2t the grid of the final. Vollage
can be applied to the finul plases at {las point,
wnd  there ehould Y no piste ewrrent, as the
sereen voltage 1= not on. Turking the VOX gain
full ecounterclockwisze will apply sereen voltage,
andd less thun 50 ma, should appear n the plate
cirenit of the fnal, Adjust the bias resistor o
ohtain & rending of 30 ma.

The ture position of the KWM-1 san now he
tried and the microphone gain wdvanced for an
inerease i the final plaioe sarrent, All tuned ez
cuits should be giver a finul repeaking st this
poinl. Next, remove piate and soreen voltage
from the fingt and eheek for rf, feedthrough st
the fingl piste ecil, L. Should there be appre-
tiable fecdthrough of r.f., neutralization miy be
neecssary, though an inerepse in the value of the
grid resistors may prevent jastability by lower-
ing the amplifier’s power sensitivity .-

The transinitlor may now bo operated by plas-
img the KWM-1 in the s&.b, position, setting the
VOX guin at 12 o'clock and advancing the micro-
phone gain to obiain abous 200 ma. on the final
plate meter oh voiee peaks,

[7zing the KWiM=1 Fower

For ihose who wish te delve deeper into the
lebyrinth of the KWM-1, the method outlined
helow requirez only a G.ad-volt heater supply. All

ather power is supplicd Dby ihe KWM-1. The
writer suggesis, however, that the 50-3o out-
board gear be firat adjizted with external pewer
gupplics, as deseribed previouely., To use the
KWDM-1 power enfirely, procend as lollows:

1} Remove the DA2 regulator diahe from the
outhoard unit, and short out the 2000-ohm re-
siator in the finul seroen lead,

2y Diseconncet the bias supply, and connect to
the minus 63-volt hiaa supply w the KWM-|,

33 Conneet the 260 volts on Tracsmit” to the
riate and sercen leads of the 6AGTs, in pluce of
the exterpal 250-velt supply.

4) Brng cut the logh-voltage lead from the
KWM-1 and use 1t in phwee of the 500-valt ex-
ternal supply.

Below are tabulated readings for the WWM-1
in normal service and with the 30-Mez. outboan!
anit, for operation with the KWM-1 supplics sod
from external power. Resdings are for the G146
at peak load.

Flale nla Seraen Minw
Volts M, Volts  Volis
KWM-1 an 21 Me. T¥ &0 -0 A G0
Eainp extecnnl power:
KWii-1 R0 4= 2350 Ay
S0-Xe, onthoard unit 5} BO-200 130 4
Using KW 3-1 power:
FRWhi-1 0E:) A0 0 2400 ikl
G ¥ onthoard anis: 30 S}~ 2] 249 lii

It can be seen thot when the KWM-L power is
useil the voltage on the GL4G plutes drops to G5
and the sercen vollage o 240, In practice this
ritio sneme to work out well, As this was being
wrillen the 50-Me. satn, wnit bad Daen in daily
ust for some fame, with noowdverse 2Fecls on 16
ar the KWAM-]. [as¥ -

‘W.-Straysis

Here are the MNovewmber schedules for the vari-
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