FOURTH VEEK OUTLINE, BLDG. 9
FiIDAY S
1, General description of the a%©C transnitter (AN/ARC=13).
@, The ATC is an eirbourne trunsnitter providéng transnission
by CW, lCW, and VOICE., The design df the transnmititer 1s such
that a siiple, accurats neans of selecting any of eleven Jre-

i tuned Trequencies 1is supplied. - The-frequency covera ;es are

S B fromn 200-1500%c. and 2000-18100 ke., utilizing twd separate
3 ogcillators 1in combination with sone fregusicy rnaltiplicetion
) gtages, It nay be coanletely resote contreclled.

b. The ATC was designed by the Collins Radio Co. as a raplace-
— .| - nent for the FP and GO series of btransmittsrs for the USH, and 1t
"~ - is also balng used in usany types of USAAF aircraft. : !

¢, Thse aujo-~tune system is an electrically controlled nechani-.
cal tuninz arraggement which gutomatically positions the trans-
pitter tuning elements, conprieing variabls inductances, capaci-
tances, and curcult switchaes, The complete cycle of operation
for selecting any one channel requires about twenty-rive seconds.
The precision of the system allows very accurate tuning, with

* complate Treedon from the usual vibration dirfficulties eancount-
_ ; ~ ered in aircraft. =Zleven channels are available that must be
h b set up initially; ten of the channels ars in the nhigh fregquency

& , range and the other is in the low freyuency rangs. =
4. The ATC obtains power for its operation from the 2L-28 wolt
DC lines in the aircraft, and consumes 37 amperes of current,
_ average, Jor CW operation the gear requires 812 watts of
power, LICW requires 938 watts of power, and VOICE requires 8068
{ watts unnodulated and 1036 watts under full modulation,
__~ 1 2. Block diegram of the ATC transmitter. G s Bere el
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a., The block labeled ¢CFI® is a built-in Heterodyne Frequency
leter very gimilar to the LM series.....CFI is an abbreviation
for 'Crystal Frejuency Indicetor®. IR, e
b, Notice how it is possible for the operator to monitor at all
tines everything that 1§ nappening in the audio gsection of
‘the trassmitter. Thls is prinurily necessary in order that the
operator may be enebled to hear what he is transmitiing when
‘he is sending CW or MCW (the MCY oscillator works both during
CW and LiCW transulssions, furnighing 1aidetone? througn this
Speech Anp., Driver, and sidetone Anmp. stasges). The outpuk
from the OFI 1s likewilse coupled througi tihe audio channel %o
the headphones, enabling the operator to obtain the usual xXtal
check poiuts and frejuency calibration points. = = .

gL The low freguency tank is cxternal to tie ATC cabinet, and 1s

‘required because of the conparitively- large size of the

- 4nductances used in the low frequency rangs, 200-1500 Xe.,

2070 =14 It should be noted thut +he low frequency oscillator

<" and its attendant tank ckts, sre seldoil used, hence, the

i student may nevor sse suci an installation. T

3, The Blectrical auto-tuns eystem (verer to ATC bluepring).

2 2

.. a, In the static, or ‘'channel selscted and obtained' position,
~ .the autotune systen will be in the condition shown on the ‘dia-
" grum, - That is: T LE G eEane R o . I P
" .1, Lead screw runner at the top’ engaglng snap-action . .-
Ci e )indt csulteh 3111 in such a fashion as to close contacts ™
Lot TEigand 1 on that swlteh, . s Tt T IR R e i U
-3 The tutotuge relay, K101, in the deenerglzed position
1 > with no current applied to the B10l1 armature except. the
2% gnall torgue and heating current allowed to flow through
. __.the liniter resistor R1l5. U S e TN A b T
- < 3, Notice that full current is allowed to flow through khe
~ field winding of B1Ol at all times, in the same dirsctlon.

v " Motor reversal 1s naie by reversing armature current.only.
- - -~The object or allowing the field to consume current at =~

vt o all tines 1is to furnish heat for the beurings of the motor
7 ‘and line shaft in order that the gresce in the bearinss
.7 7. uight not congéal under extremes of temperature. - L4
= 7. {e¢) Note thut the resistor Rl is located physgdd 1y
.~ o~  Just beneath one of the end bearings of the autotuns
: line shaft. The hect disslpated by the wire-wound .
.~ . resistor serves to keep that bearing wamn at all tines.
Lo 8112 will be in the closed positicn, setting-up the
-, system for the next cycle. e Lty N e e e
b. The autotune system is energlzed by rotating the Clhannel -
selector Switech, 3108, to any of the other positions, whieh -
places a ground on the botton ol the relay winding (X101) °
through contacts 2 and 12 of the Keying Relay (K102), the
Circult Seeking Tap switeh., The autotuuas relay is tihus ensrplzed,
and remains energized through itz oun holding conticts 5 and 6
and the bottom .1liiit wwiteh S1lz2. . - .- W T
1. Znergization of the autotune relay provides operating . -
_.potential to the motor BlOl, positive volta;e oing through
‘contacts 3 and 2 of the relay, and ground through contacts
8 and 9. Thus, the motor ravolves in such a direction as
‘to cause the Circuit Seeking Tap Swlteh to rotate counter=
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turn so as btao movs
apper 1init switenr S1il.
Notice thut .even Lhougn the Clrcult Sesking Tap Switch
opens up . its ground once each tine 1tv reveolves, that the
r97a still renaeins ener:zized throggh its hrlding ground
COutdCuS 5 and 6, and the linit sivitch 811<,
2. Notice that control @ead B c044r0¢; variable slugs in
the Hustgr Ooui¢?at0“ nd frequency lic EipllCuthQ tanks,
and hence is the Trequeicy d. te:n;nlﬂb control. Because
its acbion nust be so precise, control hesd B rotates
twenty tiiles while thce other Leuds rotete once, thus pro-
viding a vernler typs of contrel. \
3, Tie iechanisn is go tined that it takes the same azmount
of time for uil of the control heuds to reach a ?hons
positiont', or starting noint, as it tukss the traveler

clockwiab;“and'tha‘ldﬁd serew

‘on tie lead screw to neve L r 1 one end eof thesxrew to the

4

other, and cpend the holding ground bnhg Ly opening the
lower linit switceh 8112,

L. During the anount of slack travel tine tiat the travwler
takes to open 5112, the Circuit Jeekiny Tap Swinch 3109
continues to turd until tie open ssctlon of it sirikes the
qelected‘channel-bkt¢ Waen that harpens, the last ground
is removed rromn the relay, and it oeccnes deenergized, thu
compléteing tho first Hahf of the auntotune 0"~1ua

5. Notice tiet the autotunc crele cannot cormence 1f the
Keying Relay K10 is ensryized, becuuse the autotune relay
CXt, is dependent upon c¢ontucts 2 and 12 mat;n; in- X102,

- once the mutotune eycle has -corrienced, the keylng relay

g

i3 1miaobilized by the snap-action sw lth, 5111, whiech
_prouptly snaps over to 1ty alternute position unen the
- traveler on the lewd screw noves away fron hiae swlteh,

fhe second half of the autotune cycle,

~ 4w The- Cuua-SﬁlePQ Tap Switeh 8109 rorates only counter-
~ clockwise, through the mediua of a slipping cldtcng 30 et

__the cowpletion of the firgt half of the autotuno ¢rele

53109 will reaian in tue open ground positi n and will not

- -nove during; the seccnd half of the cycle, during which

tisie the esutune nobor reverses dirsction of rotation.

2. Notice that wien the 1imit switeh 5112 was opened by the
lead screw traveler -and the relay K101 was deenerblznd the
polarity of the veltuge ap;lled Lo the motot was revbrsédo

The botton of the motor is connected to ground throu:h

contactg 4 and 6 of K101, end the top of the rmotor is
connected to positive 23 VOltS'through 7 and 9 of X101,
througit 2 and 3 of the limit s:itenr 8111, and through 1

and 3 of the relsy K101. This reversal of armature voltags,
wiile the Tield of the fotcr reruing with the same polar-

: ;tlps -gaused the notor to reverse direction of rotation,
to drive the lead - c:ew traveler back up the lead qcrewu’

thn the traveler leuves 31125 it snaps back to its closed
position in preparation ;OL tiie next tie the svstem 1s

~pperoted., :

3. During the tilime that the tr“”eler is nmoving back up the

rorating lead gerew, esclh ons. of the control he.ds will .

lock “intc its pre-set vostion by nreans of a nechanical can-

pawl-locking-ring conbination exiqu;ug in each control head.
: o , - ~£G-
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Arter each head 1s
from the rechanical driving

-+ ahaft by neuns of
> L, It takes the sams length o
. heads tec reach their naxinmu
o . it takes the traveler

the upper limit switeln, 8511 L.

8111, it snaps over
tiwus removing
armature of the autotuns moto

poiitive potentiul back to the

5. By this tir
their ‘fgtatic?,
ready for tie ne:

NOTE;—---—~¥-the numbers designating
e Autotune Demo, Beard
t of the ATC, The cross-

relay as shown on U
with the numb<rs on the blueprin

‘reference 1s siven below,
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MONDAY :

1, The hlgh freguency umaster osdlillator )
, @&, Colpitts type oscillator imployed ... refer to page L€,

in the Third Week cutllae,
b. Tue dscillator here employed ls
first frejuency nrultiplicatlon stz

electron-coupled to the
828 :
(Redrawn master

o

osc, ckbt.)
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¢, Notice that ths switch 5101, whlch operates off Control
head A, sbtually providss two bagic frequency renges for the
oscillator, With S101 closed the oscillator tunsg from 1000

ke. to 1200 ke., and with S101 open the oscillator tunes from 1200

ke, to 1510 kc.. « F e :
~d, S101 is closed in the o0dd numbered positions of control haad
A, that is, 1-3-5-etc.. S10l 1lg opea in the even numbered
positions of control heud A, that 1s, 2-4~6-etC.
e, The Conlpitts voltage divider condensers ard €102 and C105
f. C103 is the grid bias condenser, acting in combinatioa with
R101 to provide cless C bias for thse cscillator., ; :
g, €104 is plecsd 1n the ckb. to stabilize, or fswamp oub? -
the interelectrods capacitance existing between the cathods
of V101l (an 837) and the coatrol grid of the tube. This
capacity 1s not constant throughtoub the 1ife of the tube; nor
is it the sems for all 837 tubes. Variations in loading on
a tube is obviously in parallel with the Colpltts briduge
condenser €102, and could cause osclllator instability under
some conditicne, Cl04, being so very much larger than the
‘input capucity of the tuce, will ¥swemt out ? thse posslble
snall changes 1n the input capacity and reduce its effect to a
negligible factlr., . c e Y
h. L103 in combination with G107 forms and LC filter to
jsolate the anode grid ckt. of dhe oscillator from the B plus
power supply line, 107 eakBs acts as the feedback path for
the oscillator, to the bottom of the tani.
1. 1102 serves to keep the cathode at a high RF potential,
while providéng a low resistance path for DC cu:rents.
J. Notice that the cathode ckt. of the oscillator is keyed,
as contreated to the blocked grid.keying system émploysd in .
the 00-9. The c.thode ckt. of V10l goes to ground through the
camscperated switch SilL {used 1o change over from the nigh
frequency oscillator to the low frequency pscillator on
position 13 of control head A}, the protective bias resistor
R131, and contacts 9 aad 3 of ths keying ralay, K102,

o .




2, Use c¢f the freqyusncy mu]t*pliersg

k. G108 1g placed in
ckt. for RF and thers
line to other stages.
1. Notice that the naster
coils Tfor the two frequensy -
tuned, by control head B,
The lower limits of the %wo mest
ad justment of the slugs.

Y. The upper limita of the two oscillator bands arse set ov s
“means of the small variable condensers Cl34 and Cl35. Tne upper
limit of the hizh tand is set first to 1510 ke. with €134, and
then the upper limit of tihe lower band is set to 1200 ke, with
€135, Both Sattlnbs are made with the tank coll slug at the
extreme outward limlt of its travel.

5. In order tc ground thsat
ling through the filanecnt
0:0111 tor tank coil, and the tanl
tion stages are gang

itL”d or vernlier control naa&
ci1lau0r bands ars set by

-‘ U I e

;

r;

the 1
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&. The output of the lIizh Frequency Master Oscillator is
electron coupled through to the plete of V1Ul, where it is
coupled. to the signal input grid of the Pirst Irequency multi-
plier tubs gt all timses.

b. The folliowing chart will help to clarify the operation gf -

. the freyuency multiplication stages in conjunction with the two
- ranges of the high frequency naster oscillator.

Control A" First Multiolier Second Multipller P.A.

1, lo range dblr,; R.0-2.4 MmC, =wm~-mccmen=-- - 2=2.L

2. hi range dblr., R.4=3.0 MC. =semacecemmm—m——n 2.4=3.0

~3. lo range trplr.; 3.0-3:6 mo, e=smceccwaca- -  3.0-3.6

~" k. hil range trplr., 3.6-L.5 MG, me=mmam——————— S B.6-L.5

5. lo range qdrplr., 4.0-4.8 MC. wmmm—cec-a m—e= L,0=L.8

- 6. hi range qdrplr., 4.8-6.0 Mg, ===e—e—m——a- ---  L,8-6.0

" 7. lo rangs - dblr., 2.0-2.4 me, == trplr., =---=- 6,0=7.2

. 8, hl rangs dblr., 2.4=3.0 mc. == trplr, =--- 7,2=6.0

-9, lo raange “trplr., 3.0-3.6 me. == trplr, ---- 9.0=10.

10. hi range “trplr., 3.6-L.5 me, =-- trplr, ---- 10.8=13:

11, 1o rangs qdrplr., L.0-4.8 nc, == trplr., ---- .13.5-1L.

e 2kl renge -qdrplro, A°8-6Q0 me. == trplr° ——- 1L.4=18.
lc_The odd lO ke. in the hlgh range of the MO was left oub

of the chart for simplicity. Inclusion of that f ctor wil
- bring the PA freguency up to 18.1 me.

2. Notice that the second multlplier always acts as a
tripler, and 1s only employed in positicns 7 throug ch 12
of control head "A". *This action 1s provided by the two
multicontact rotary switches S102 and S103, and the can
operated switch in the cathode of the sscond multipler,
S115, the depresed section of the cam leaving the cavhode

ckt., of the secnnd multiplisr 2pen on posivicas 1 through
o g ﬁo"t:01 haad "A". and ciosing the c¢kt, on positions
7 th—s'\ng}- 12. : }
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frequency nesisr oqc;lWator is
of that stage through the
and arpears across the plaue losd

a.
electron coupled to th plat
elsctron stream of the tube,
.inductance, L104.

b. The 817nal fron the mastver oscleator, 8“Q88rLQg.
L10L, is coupled through the condenser C108 and the p
suppressor RlOB to the signal input grid of V102.
1. Notice that there is a L7 onm registor in both the
signal input grirq ck and the scresn grid ckt. of V1O02.
The object of these “esistors is to suppress parasitic
osclllatloqs by adding a series resistance in the virtual
tank ckts. that keep parasitic going. The suppression is
caused by the fuct that when a resistance is inserted in
- series with a tank ckt. it greatly reduces the effectivs
m," of that tank, resulting in such & reductvion of
efficiencg that 1t can no longer oscillate, The virtuel
tanks in the grid and screen cgusl caussd by the wire’s
~ ingerent inductance and capacity uo ground, night causs
. the stage to bresk into oscillatlions at soms very high
_Pfrequenoy, thus robblng the stage of a great deal of
power and practically kRilling its efrectiveness &s an
amplifisr ckt.
¢. The multiplier stage 1s opsrated class C, ’bias being
afforded by the combination of R102 and ClO rotective bias
is provided by the cathode resistancg RlBOg-»OlOQMis thea '

. cathode bypess condsnser. _ e
d. The plate tank of the first nultlplier sthge is tuned in
five coarse gteps by the-action of the rotary switeh S102, ;
which succesgsively tur01° ClllA* B, C‘-D, E,-oxr F across tha
inductance, 1105, 2z -

e T e e e e B e T e

i i thlce thuat the sw1tch is so constructed that- the ?\3

two rmoving contactsiare counected -both mechanicelly and
electrically, maintaining a constant numbsr of degrees

- dirference between the two arms ab_ all-times, -o- :

2. The noving arns’ of the switech are so coanstructed

that they not only contact the individusl switch contacts,

but also contact the two circunferentlal bars at the sams
time, By means of the noving
' "12 o'clock" on position I of
output of the first Tfrequency
to the Power Ampligier sinnal grid on positicns 1 through
‘ 6 of control heud "A®,
e, The fine, or vernéerp adfuqtment of multiplier frequency
is made by the action of the iron slug in the inductance L1105,
That slug is controlled by the action ol control head "B",
the nultiturn head, which simultaneously tredks the tank oktsa
of the master oscillator; the first frequency multlplier,
and the sscond frequency multipler by means of a mecnanical
coupling system.
f. As the sgwitch S102 rotates past position 6, the output
~ from the first multiplier no longer goes to the PA, but is
transferred instead to the input grid ckt. of the second
nultiplier stag Notice tha® 11 rosition 7, the arm Shat is
now drawn at ”12 ogolocﬁw will huve moved around to occupy the
poslition now held by the other arm, that arm having moved To
approximatsly 8:30., o3

the control head "A", the

arm of the switch that is at

multiplier is taken directly




“ae. second ?rgluen ¥ mudt?nlieL ‘ .
2. On positions 7 tu¢ough 12 of control "a®™, the 'utlog ef the
rotary switch S1072 is suech as o cuuse the OLLPut of the u11xs
multiplier to be fed to the 1nput of the gecond nultipller,
in accordance with the caurt presented on page 72 of thls paper.
b. On POSltLLﬂS 7 tnroﬁma 12 of coatrel howd nA" the ralis2e
portion of & cun closes switch b$L58 completing the cathols g2t
ef V103 to grouud and &Llﬁ‘lﬂ@ that stage 10 function,
1. The resistor RIZ9. i3 placed in the ckt. to provids
protective blum in thu event Ol 1oss of exitatloa to thf
stage ‘ : -

2 Thb bypEss cdnieﬂsar‘CilB gqerves to prevent degenerstlon
ucrogs the provective bius resistor,

c. The second multiplier sta e utilizes R107 and Cll2 %o

provide class C operating ilas, - ‘

' d, The snall 47 ohm resister R106 is = parasitic suppreSSOT,
&. The small Variuole condenser C13& 15 used to siualize
adaltsance of the secoml multiplier btubte and the Fower AmpDl
staze, Thse input cqpacity of ‘the following sbage of the K,T.
aultiplier 1s necsssarily in shugt acress the tank ckt, of
~first nwltiplier....since ths lnput capac. 'ty of the ¥l3 PA
~considerably higher that ths iLDQb capacinance of the 16;,
gedond multi pl er, considerable detuning oI the first multinlier
tank ckt, would result from posi tion £ to porltion 7 off control
heed "A", if steps wsre nob Takern to prov ide similar lecads.
£. The w? ohn rﬂs*auor R10S 15 pl° ed in the ckbt. Tor parasitic
suppression. , SR
g, In positiocns 1 th roubh & of control hesl "AY, the s@co“f

v

4§

frequsncy multiplier stage is lnopers tive, the cataoue of ‘T102
being onen circuited by the actlons of guiteh 8115, and the plate
ckt. being inmcomplete because the IOLATY gwitah olO) periorns

ro useful function until after positlon 6.
h. Oa position 7 of control huan AN tha aeoapd fr gqusnecy
""ltLpllcr hecones oneratlveg and tha ate *ank is -vned with
Cll54 and the slug in the 1nd ictance L106 /
i, Note that the arm that is drawn ad out "k l’clﬂc}" orn the
blusprint representatlon of 8103 is sh>;t, 3¢ short that 1lts
onlj fungt ion 1s to contact the circuxTersntlal bars of the
switeh. The arm of the suiteh that id drawn et 12 ofelock” 1g
a long, couble contact arm, uhab shorts across fro the clrcum=
‘ferﬂut1a¢ bars to the gviilw stazets, . 4s with 3102, the twd
arns of the gwiteh are tied isgeu ey both mauham*calTy and
eleotric ly; 50 that they work togethar at all tim
j. Position 13 of control head TA®™ is the LOW' “gou ij pcuktion
cf the t rans mituerf Notlce that position 13 of control Aea& nan
corresponds to positions 14, 1%, and 14 o switch 3103, the
three contacts L ihg tAed to sether, wziie,tne position 3 of
&103 is tlank. . T
1. Ir position L? the swhic S114 13 actuated by e car
the control head Shafs S, tuwrQbJ open’ g the cathode okl,
the High Freguency Master Osclllator ths czthods ckt., of
tlie £irst frequency nultiplier, and ;ompletlag the omihodse

,’.

ekt . of the Low Fregusncy Master Os 11&303, as -ell as
applying plus 28 volts feor h vovﬁzj ion 0F the Low Fregusndy
relay K105, whieh changes ovar ¥he nesegsary antenna clths.
£of low TS, Jengy op varatlons.,




i £ ﬁote that the switch S103 in bositithLB of control héad_*A"

% ... ocouPles the output of the Low Frequency Master Oscillator %Ho.the
: signel input grid ckt. of the Power Amplifier tube. £l
gt 1, Note that the two frequency swltipliers have a corron B plus

plate supply. To avold unwanted coupling betwesn the wwo -
frequency multiplication stages an LC filter combination 13 o
senployed, thut filter being mads up of €127, 11157 end CL3L;y1
Lt which erffectively isoletes the plate sigrals of the two. gtasses,
y P& - 8nd plages the lower ends of the two asscciated tank: ckis. &b

‘ RF ground, : s Big e t I
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1. :The ch er Amplifier staze.

: % e. The input signal to tiis Power A«pﬁlkwe? staze 1s coupled
4 t;vou@h the condenser (€116 to the signal input grid of tihe
- 813 PA tube, ' -

‘b. The RF choke in the grid-to-ground ckt., L107, is used %o
naintain the grid at a high RF potential while still nain-
talning a relutively low DC resistance path from grid to ground.
¢..Class C bimss is employed in tlhie PA stage, that blas beinz
furaished bw'the crid leak action of Cll€ and R110.

@, The resistor R111 is used as & meter shunt when the met“f
X102 is Uelng utllized as & grid current indicator during the
tuning~up procedure, .
e.-The resistor Ri12 iun the screen dkt. of V10L is used as

] & parasitic suppréssor,
- . The screen of V104 returns to B plus, L0OO VOltb throurh
£ R112, the 6-7 wind’nb on the ricdulation trans-ormer secticn
- RB of the Power Level switeh, and contacts 5 and 13 of the
Keying Relay, K102,
g. Tue plete load inpedancs of the PA stage is thd RF¥ choks,
L108, for high freguency transmissions, and the coubination of
L108 and L10G for low frequency transmissions, Hote that
- L103 &s nomally shorted out by the lowest sectlon of the -
- Low Frsquency relaj, K105, and L109 is actaallv 8 part o; the
ckt, only on low frequencies,
h. The plate of V104 returns to B plus high vcltogs throuc“ ,
L108, X105, and the 4-5 windinz on the nmodulation transformnr is
shorted out during CW teansnissions by the action of tihe CW
reley, X103, cont.cts 6 and 7.
i. Ths screen of V10, is bypassed to nrevent degeaeratian bj
the action of C119.
Jo The bvottonm of the plate losd impudance of the PA is
bypassed to ground by two series condensess s, ClL204A and Cl20B.
- The two condensers in series are tied to the screen, which in
vurn is bypassed to ground by Cl19. The two condensers in
series from the plaue ckt, are so used because of possibls
high voltage breakdown difficulties, not so much firom the DC s
sunuly, but from audio voltages ;ro“ the nodulation stags.
k. The output pd.SoS from ths PA tube ars coupled through Lhe
~condeaser Cll8 to the antenra loading ckts., the WPi“ and
"L networks that nake up the Colling anternna tuner
: The Collins Antenna Tuner, !
F a. In this typs of antul a tuﬁiﬂg and nmatching system, the
antanna actually becoumes an intezral oa“ﬁ of the tank ckt.
. of the Power Amplifier gtags., Because of this, we tune the
1 - , Lenna and the PA et one and the sams tinme, always tuning

: for a dip in PA plats current. ,

b. Nots that control head "Cm is the main variable element in the
antenna ckts. coﬂurcllinf as 1t doeas Aumsrous cam-cpsrated

and rot&ry type switches. Control "C» has scale numbers
ranging from 1 tarough 13...thsss nunbors de not correspond

to the numbers on contrel head TA™, so nositinn 13 of control
head "C" is the highest frequency “Doiti@ﬂ of tlie trensmitter,
¢. In positions i through 7 o7 control head "C” it is assumed
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is employed, the basic
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that the antenna will alwoys appeal
rically, so an "L" type ol feed gysten
clt. being diagramned below.

(nLve feed)
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1. In the operaticn of this system it is co venient 10
visualize tihe gntenna as a capacitance to ground. In this
case ws can errive at tae sams ckt. as a "Pi " sectior
LC tank, with the fized capacity of the antenna as one leg,
and the variable condsnssr 1n the tuning ckt. as the other

leg, the whole tied across an RF generator.

s i e e g g

sg the inductance will be
inversely as the

2. The voltage developed acro
T . -’divided across the two capacitances,
" '- T Ciratic of thelr gized,

S-I77.73, We load down the transmitter pr reducing the size of

.- -the inductance, and +hen re-tuning to rescnance with the
-~variable condenser. This results in a lower impedance
izyﬁan”ﬁé'formerly*had across the PA oubput, so more DpOWS

~-_-will be absorbed from the PA plate ckt,, resulting in

»::ggeatéf’nirculajing,current in the antenna tunlng system,

,;ﬁggﬁjg%éatér”putput'from~the—antenna itself. sy

. L. Therefore, to lncreass the loading on the transmitter

.- ~with an "L™ type feed system, we rseduce the size of the

‘.- =-'geries incudtance, and- tilen retuns the ckt, to resonance

—2>-.at out operating frequency by means of the variable
;%pqd?hﬁéf}?Whi@h‘wilifnecessarily have to be increased
~-dn.-giZe.. .~ e :
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T2l 775 The “L" network utilized in the ATC has two inductances

"7 777 1ip series to the antenna, providing a coarss ad justment
of inductence ty taps on L113, and a fine ad justment

v —-with the variometer L1lZ.
< ("L" network ckt.)
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6. The ckt, made up of Lil0, L1l6, and C137 has no bearing
on the operamtion of the anusana tuner, becauss ita
resonance point is far removed from the operating fra-
‘yuenoies of the ATC. The purpose of this ckt. is to
provide a DC static drain path . to ground from the antenna
in the event of stetie electricity accuhulation on the

.. alrcraft antenna. g :

: 7. Notice thut the variable condanssr, control "E" 1s
calibruted through 360 degrees of shaft rotktion, :
indicating that we have capacitance varlation through
360 degrees of shaft movement. This circumstance 1s . = -
brought about through the action of ewiteh 51134, yrhieh
i3 operated by the shaft of control. "&" and is closad when
control "E" reads 0<100, and open when the dlal reads
'200-100, S113-A throws the fixed condenser Cl24 in
parallel with the vuarleble condenger €125, end thus fizss’
the idnimun capacity possible, which is slightly greater
tiiat the capacity of C1l24 when the dial reads 100. A=
the dial is rotated past 100, ths switch S1134 opens,:
leaving only the minimum capacity of C1l25 in the ckt,, hence,
the disl reading jumps to 200 and comes back down to 100
as the dial 1s turned through its entire range, and ClZ5
comes chosed once more. ’ " s
§. The switches S113E, F, G, and H do not functlon during
the time that the "L" network is béing employed,; nor does
the -feed change-over -switeh; S1i3B. B S BT P b
9. Note that on Position 7 of control head "C", and on S
through position 13, “ths inductance L113 is completely - _ }

- ghorted out., Hote also that in positicns 7 through 13 :
there is an additicnal “short frem the fifth step to. abtop :
nunber 7. The object of this additicnal shoxt 1s to break -
: up & parasitic tank ckt. formed by the inherent induotancs
» and distributedcapaaity of the coil Lll13~--otherwisse, the - _
~ parasitic tank would absork powsr from the transnitted it
‘ gignal end reduce the carrier power accordingly. . 7}

d. In positions & through 13 of control head "C" it is assumed - F

that tiie antenna will probably be close to the correci lensth

and will be a Tatily high voltage point at the feeder contact.

To feed this type of ants na, a "pl" network is employed, the

basic ckt. belng diegrammed below. T sl Moo '

: o o '("Pi" feed) - : oA 2 s e e
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1. In the ¢peration of this system tihe antenna is con-
LSldered as being in parallel with the output variable
condenser; hence, any voltage appearing acress that : Sy Gt
condenser will also be appearing across the antenna. -
2. The grounded poinf between the two condensers will
actually appear at some point aloni the inductance,
because the two condensers arce acting as a voltage
divider across the inductence. Bg varying the sizes of
the two condensers, that zround poini may be made to mcvs
- at. will aloag the inductance, : :
o~ =78
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© aeross the input to the antenns ckt.

riffﬁsiThérgfbré; when-usingz a "pi" network for feeding thé

»jj*bégogggf§malleriiﬁsize;liTaning,of the system is a function
- 3r prrfhe-variable ilanducaancs.. = 4 B gt i
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© 7. The input condensers are €122, €129, and c130, end

48 the ground polnt on the {nductance approaches the _

transnitter end of tae {nductance, the impedance betwesn

the transuitter und ground will decrease, thersby drewing

more current from ths PA and loading 1t down, This allows

more carcdlating current in the antenna tuned ckts., with

consejuent greater radiation from the antenna itgeld, ~. 7 |

3. In order to make the apparent yround point on the - :

‘inductence move towards the transnitterk 1t 1s necesc. Iy

thet elther the output ccndenser be made smaller io - %0 © o

capacity,; or the input condenser rade larger 1in capacity. . |

Since the smoothly varlabls element 1s wsually the outzut 3
-~ condenser, that component 1g utllized for loading purroses,
- the coarse adjustrent for Losding being a tap gwiteh - ’ o .
< —grrangement that throws various emounts of lump capaclty e

“-7),, -Becauss changing the amount of capacity in the ckt. =
=—“will -obviously detuns the system, it must be retuned with
>- the varlable induc#@nace, i 7T 10 L

-antenna, the loading is accomplished by varylng ths output
Vcéndénse;%*inere&sed§l0adingibeing obtalned as the condenser

£5565-In ths - UPEY abtwork used in the ATC entenna tuning
F2Tgystem, -sondenser £125-{control "C") is used for laading
~=-=gnd the va;;gblerinductance 1112 {control "D") is used for

--~ these condensers are used in various combinations by
-~ means of the switches S113F, G, end H. Those combinations

T AT8.vae o
- > Contrel C Inout Capaclty
e - e ee—mmmmm—memmm——— 175 mEtd.
ST A : G mmmmmmmmmmm— e ———— 100 mmfd.,
10 mommmemmmmem————————= 50 mnnfd,
1] =ememm——mmem - - 25 nmfd.
12 =mmeememmmm————~=—=-  Siray ckt, capacity
13 memmmemmmmmm e ————— 50 mmrd.

-7~




8. Switen S1138 changes over the anbtenns systen from ©L"
- to mpir, and is drawn in the "L" pogition. It changes over
. to its alternate positlion from &€ through 13 of control "C".
' 9. Switch S113E operates orn positlon 13, to reduce the
antenna ckt, inductance by paralleling L1l4 with L112.
‘10, Switch S113C acts to ieap the inductancs L113 shorted
out during the entire time the "P1™ network is bheing
~eapleyed. # . ]
11, Ths stetic draln ckt., with 1110, C137, and L1110
remains 1n the ckt. at all tinss, both in the "L" and
. "pin" networks, bul perrorms no useful function other thamn
-+~  that mentioned beflore, R : :
3. The output from ths entenna tuning system goes to the antenna
throus i the vacuum switceh, S11%, which operatss as part of the keying
relay nschanloal system. The object of having the contacts maks-
“and-treak in a vacuvm is to prevent R¥ arcing at the relay contacts,
with subeeqguent burning-end destructlon of tiose contacts,
a, Note that the vacuum swltch elso transfers the entenna over
to the revr. during the intervals when the transnitter is
not being used,
L. The antenna current meter, }M10l, 1is inductively coupled to the
antenna lend, and that coupling may be varied, As was the case with
the GO-9, the antenna current meter means little, sxcept that there
will be an indication if 1t happens to fall near a high current
point along the electrlcal length of the entenna. It 1s perfectly

possible for the transnitter fo be funetioning correctly even though

there nmay be no indication on the antenna current meter.
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1. Tae nmlcrophone input ckts,
a. The ATC trensmitter is so designed that VOICE eniasion
is possible in addition to CW and MOW typss of emission. When
_boice, or phone, transmission 1s employed, either one of two
L - bagic types of nicrophonss may be employed, the rcarbon"mike
- or the "dynenic®” miks, o
1. The carbon type of microphone opsrates as nothing more
than e variable resistor, the pregistance of which can be
made to vary directly with the Ifrequency and amplitude of
the sound waves striking the device. '
' (carbon mike drawing)

, W | - B |
13 . 7 ~ AR LI
s Sount < *{‘,‘:‘f//f K
‘ ’ t o o = LD 7 Rap i 2
R N o Ao : Qaﬁ%zf LLRLEON CF it £ S
' ‘ ‘iligjg’ HOOOBEL e,
“ - ¥ ) . A A O;’ “""'auf;"
' ‘ ' ﬁf&’ﬂé‘i’-&'ﬁﬁﬁy 7{‘ £z / et ,‘
. _ . (a) The garbon granules are rather loosely packed in 5
h L.~ " _ " the small metal box, called a nhutton®, and resistance
Cokmm Taes ;“:ri-;txspreSented by the carbon granules from one side ©8 4
- fSo-7o . .7 2:7. the bottom to the other will vary lnversely with the
"7 _ applied presgsure. The applied pressuEe will very

2. 7. Tdirectly with the amplituds of the volce pressure
.~ :waves impinging on the taut metel diaphragm, which 1s
‘mechanically coupled to the moveable "wall®™ of the
carbon button, and the repetition rate or these —
pressure changes will vary directly with the applied i
g - voice frequencies. < 2
B LS -~~~ {(b) As a ckt. conponent, the carbon mike is connected N
- in series with a battery, or other DC current source;
and the primary winding of a microphone transformer,
, . whigh transfers the output from the carbon mike to ]
“k : the 1nput signal grid of an audio emplifiler tube for o
further amplifieation. ’
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: e g (c) In the static conditlon, there 1s a certain amount :
pe. L of current flow throush the mike button and ths

trangsformer primary, ococasioned by the battsry E.M.F.
‘When volice waves sbart striking the diaphrezm of the
mike, the resistance of the buttoa will vary with

those voice waves and consequently the currsit flow
through the ckt, will be varled at an audio rate, These
rapid variations in current will go through the mike
transformer and drive the grid ckt. of the f£irst audio
tube , thus transforming the voice waves into elect-
ricael audio snsrzy. '




2. The dynamic type of mhcrophone operates on 8 different
- principle than the cargon mike, in that it is in 1tselfl =
voice-powered gensrator, capadble of delivering an AC
current that will vary in frequency and amplitude directly
ag the voice sound waves actuating the device. '
(cynamic mike drawing)
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(a) The moving coil of the mike is fastened to the
taut disphragm through 2 rmechanical linkage, and the
coil is free to nove exiallyv along the "sten’ of a
nuxhroon-shaped nagnet, or an "B" shaped magget in
cross sectlon. As sound waves strike the taut
_diaphragn, causing portions of the coil windings to
cut the magnetic lines of force exlsting around ths
magnet, thus inducing a voltaege and current in the
coil that will bear a direct relationship bo the
frequency and amplitade of the original sound wave.
(b) The output from a dynamlc mike is very low. As a
gkt ., component, the cynamic mike 1s coupled through an
input mdcrophons transformer to the input grid of a
very high ‘gein audlo amplifier. The output of the
gadio amplifler stagse is cascaded into other stages
- in order to ralse the signal. :
b. In addition to the audio gignal device in the microphone
container, there 1s also usually located a rpush-to-talk® switch
which is used to turn the transmitter on at the required times,
and also to close the mike ckt. 1n the ccse of the carbon typs
nmike., Becauass of thse exlstence of this switching ckt., in most
types of nilkes, the lead from the mike to the transmitter WALl
contain three contacts, and the cord plug will have three
connections, callsed "ring", rgip™®, and "sleeve',

(carbon mike with switch) ‘ (mike plug)
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¢. Also used is a throat miks, usually employed in small alrcraft
with but one crew member, This is a carbon nike in most cases,
that is held against the larynx of ths phlot with an elastic
strap, leaving his hands free., This type of nike has no switeh,

go a separste one called a throttle switch is employed, and it
e : E=Ly ?
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d. The cubput.frow & dynemic microphone is considerably lLeds

£

then the output from & carpon mike., Coanssquently, the iike

input ckt. to tne-. audio amplifier chain is designed to acenmndats

the weaek signal from & dynanic mike, and when a carbon milks ls
erployed 1ts signal is reduced by means of suitaple attenuaclig

networks until it has about the szms level as the full dynamic

" mike signal: Becauss of thig design 1t is possible to amploy

the same $psech Amplirler stage for both types of nicrophoncs,
where ordinarily this would not-Dbe possible.

c. It should be noticed thst there i1s yet another possible
signal source for thz Spesch Amplificr when transmitting, and
that source 1s the MCW audio csclllator., The output from the
MOW oscillator 1s so very weak that it 1s only glightly greater

.than the signal from & dynamic microphone.

.+ 2, The s?eeoﬂ;fiyiiixéf; ~

{carbon mike input ckt.) - .
‘ @ros L ez o
-j} N S _’g _A‘ ,v»\;\'m‘:%éég;w o
< R 1L o
; 2 £e0d S oi‘itg
L= ks . o [ L=
2 -
f? i < ‘{
T St ‘
= = dAEL Y. A
- “fdynamlc mike input ckt.) T -
: e I . o7 7 AP 1

a. The &igmal-iﬁPgtAtq;théwaudio'cﬁénﬁél is'coupled‘fhfbdgh the
‘microphone transformer, T20l, to the signal input grid of the

- - speech amplirler stezge.

Y. The speech amplifier stage utilizes a l§§37‘in‘é high voltage
- ggln, class 'A' stage. ' - - = ‘

c. Bias -is provided by the combination of R207 and €202 in the
~egbhode ckb., . ... Io oo . '
d. R206 is a current bypass resistor, requlred because the

Filaments of V202 and V203 regulre more current then does V201,

e. The resistor shunting the secondary of the mike transformer is
necessary in order to stabillze the input empedance of the rube,
The admittance of a +ube will vary with changes in freguency,
thus reflecting a noniinear impedance back tO the ufcrophone ckbt.,
with resultant distertion. The registor R205 shunts the trans-
former secondary and tends to reducs distorticn. A

£. 0203 is the secreen grid bypass condenser, and R20E 1is the
geresn grid voltage -dropping resistor.

g. The congenser G205, from the plate of V201 wo ground, 1is in
the ckt. in order that uawanted high frequencies will be
bypassed to ground. This is desirable, Dbecause most of the
noise sncountered in sirere?t 1s in the higher audio frequencles,




and if thoss frequeas
we can easily dispens
150 cycles to 300CQ cy
co‘auuﬂc&tion vork. .
h. R209 is the piste lozd reslatcr across wialgh tas ©
- slgnal from the .speech amplifier is developsd. IT tiss
‘plus, 190 volte, which 1s oktained froa a volua;e divider
betwesn plus LOC volts and grounéd. Thatb volta e dividsr 15 shousn
“on the bl ueprint immediately to the lelt of Lhe MCW=CFI unit,
and is made up of R117, R118, R119 all in parallsl, the tirs2
' in series with R120. P20 is bypassed with the capacitor CIZD
in order that tihe 190 volt lise may be at RF ground, and AF

ground.
3. The driver sta : g
g. The cutnut q1una¢ from the speach emplilfler is coupled -
through C20L to the signal in"ut grid of the eudlo driver ploge
which uses a type &V& beaxn power tube.
- b, The object of the driver qtage is to obtaln sufricient audio
= power to drive tihe modulntor stags, uuicn is a class *'B¥ gt
cutilizing pusihi-pull 81lfs, wilch develop about sixty watts
audio power. ' s '
¢, The driver stage operates class A7, usinb cuathode bilas
,developea by the combination of R214 and by -y
- d. The plate of tire stage returns to B plus ( 190 volte) through
the prinary of the driver tmnsformer, while the scfeen ¢ grid 5
ties directly to B plus. .
8, Notice that the driver transforﬂe;, T202ﬁ has a divided
gsecondury that is tied to the grids of the modulator tubes,
Remember that the modulator tubes are opereting class 'B?, so
- their grids will draw current during a portion of ®ach audio
cyelg, and that current will trlow through tlie two secondury
windings of the driver transformer.....when the clasg 'B?
modulator tubes draw grild current, thsn, i1t results In a lower
inpedance in the transformer, whiloh in turn meeng that a
reduced plate load impedance on the drdver tube will eppear,
Any time a tube is working into a va“V-ng impedance, extreons
’ distortion will rasult, due to non-linear conditicns of operetion.
Tiersfore, the re“;stor R2Q3, e added to rrovida an inv 3 T8O
feedback ckt.,, feeding an out- ofaphase voltape back to the grid,
which will tend to stabilizs ths apparent leocud impedance of
the stage and thereby rinimize ClatOTbLOﬂ caugsd by the non-
linear impedencs of the plate 1load eXkt, '
f£. The output from the driver stace 1s alsco devslopsd across
the voltage dividsr ckt. of R212 and R211, aftsr being courled
through 0206 . By nmeans of this voltage divider ckt. a littls
wore than 75%7 > signal developed by the driver stage is
‘ caqurol grid cizt. of Lhe sldetone amplifier

A The side=toas amybifiurg :
&. The first basic thing to hcld in inind is that the sidetone
amplifisr 1s operated ms & zero galn stage, with the oatp"+ from
the driver stage as e refereucs.
b, The entire object of the sldetone qmp;i *ier is to couple the
driver tube slgnal through to headphones, and toc provide a meana

whersby varlations in load impsdance occasloned by different




N

o

numbers of heeadsels oOT pthner
operation of the drivexr stage.

grplifisr is an isolaticn stage,
coupling only.

audio devices will nod affect the

In other words, the sidebtons
whose function is to provide

¢, The sidetone amp

1irier 1s operated class TA’, using

bias developed by R215.

na
Notice that the cathode 1s lef

" bypassed;

d. The plate and
e, TR203 is the s

gidetone

transformer has
gelectof switch wirien acts as & 3

1ntroducing degeneration to reduce the stage

sereen are returned Lo
idetone output trapsformer;
signal through to the headrhones.

8 taps provided,

B plus, 190 volts.

whlch couples the
The secondary of the
which run to a miltitap

iGetone vhlume control.

£, A high psrce

ntage fnverss feedback ok, is prof¥ided by

‘the gction of the conden
voltage fro.i the transfo

ger C208,

i

which couples an oub-of-phase

rmer secondary back to the cathode of

V203, thus inproving Tl

e quality ol

he sign

gl and knocking

i ' down its strehgth conslderable.
z. The sum total erffect of all of the above noted degenerative
methods, plus the Tact that only about 754 of the sisgnal
developed by the driver stage is used to drive the sidetone
“gmplifier, is that vhe output from the sidetons amplifier at
C naxi to the &ignsl develppsd by

rmaxinum volume is Jjust about equal
i) 1 - = s L river stage. '

. 5, The modulator stags. L T et

-7 &, A couple of 811 type tubes are ennploysd &s push-pull . ;
" _modulators, operating class 'Bf with & power delivery of ’

" approximately 60 watts of audio powsr. - oy = :
b, Tiue type 811 tube ig primerily a class 'BY tuabe, and 1s very
_pearly cut-off with 3ero biss. However, in order to maks it
{ﬁngﬁidﬁ'trﬂé‘Claéé"B?, we apply approxinately -3,15 volts

"of bias to each tube, by retuning the frid windings on the driver
,,,,, T202, to the filaments of V105 and V100, _

T2, It must first ve realized that the 811 tube doeg not have
-~ a cathode,; but is instead a directly heated tube in which

~ the electron stream originates fron the: £ilaments. .
heated tube is the actual volta~e

(IR < R T IV I B

it
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T S R

o o

"”"”;:i‘é}’Bﬁas4in a dirsctly
... ... difference betwesn the slectrical center of the filanent

~~4nd the control grid. Sénce the £iiament voltage drop iz
~ 7 an 811 tubs is 613 volts, and the grid 1s retuned to one
" gide of that fllament, then the bies will be 3.15 volts. ‘
PR . (filament ckb.) - :
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e, Notice that the Power Amplifier filament is in series with

ha Z. the filements of the modulators, and they in turn arse in series

anag

" with <the filaments of the

with R121 across the DC lias.

‘d. The resistor RL2Z3 is a cur

rent bypass resistor in parallel

Lecause thes 813 PA tube

Two
draws

ST

w85

-811ts.

Thet resistor is necessary

more current then the 6l1°7s nould




handle. : : ) ' : - »

e. Plate voltage for the modulator tubes Ls 1150 volts, obtaina2d’
through contacts 3,2,7, and 8 cf the CW relay. Notice that

when che CW reley is energized; as 1t must be for CW tmnsmlsslon,
_tlie plete voltage 1s removed from the modulator tubes, making
the stagce inoperative. 3§

£. The modulation transformer, T1CL, has two gscondary winding,
the L=5 winding being in series with bhe plate voltage supply
 for the PA, and the 6-7 winding being in serlses with the scrosen
voltace supply to the PA, A screen grid tube like en 813 connot
be successTully modulated by vagying plate volsage alone, bul
rnust also have the screen voltags modulated 1f eny high modulaticon
percentage 1s dssired, due to ths fact that the screen grid
poteatiel is a mian control of plate current iz a screen grid
tube. o ‘ p : : '

f. When the ATC is transmittinz wilth Voice, the nodulation
percentage will very slightly with the amplituds of the sound
waves striking the micropbone, and ths averass percentage cf
modulation is approsimately 80% with the emlssion selecton
switeh in the Volce position. ' G '

g. Because it is possible Tor us po-adequately control the

Jevel of the signel belng generated by the MCW oscillator, we
can modulste more heavily on the MCW setting. The modulation
‘percentage on MCW runs up to 90% or betber. s 2

" h. Notice that when the CW relay is energized we not only

remove plate voltages from the modulator tubes, but we alsc
short out the high voltege modulation winding on the transformer
by the action of contacts ¢ and 7 on the CW relay. When wz

are transmitting CW, we will obvliously be making the plate
current of the PA vary at &he keylng rate —---- these rapid
surges of current in the L4-5 winding of the modulatiof trans-
former would indude & destructively nigh voltage in thse other
~windings of the. transformer, and elther demage the transformer
or the modulator tubes, so the L=-5 winding is shorted~out in
thg CW position to protect the trans?ormer and the modulator
tubes. , ' W : e ‘

i, For a generel review of modulaifon theory, refer to page
62ofthis outline, which is lncluded in the Third Week sectlion..’
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THURSDAY H

" 1, The MCW oscillator:

o, For MCW emission, we key the exclter unit ckts. in the sanms
 fashion ag for CW, with the sigkle exception that we are

-~ nmodulating the power amplifier with a 1000 cycle tone at the

- game tile, so the emitted signal will bear a 1000 cycle touae,
or note. ' ) B R E ; :
b, The MCW oscillabdb generates the 1000 cycle tone that 1s
used to modulate the PA., - The MCW oscillator imploye a Hartley
oscillator ckt., using a 128J7 tube that is triode connected,
: i (MCW oscillator ckt.)

£7& . avww

2308 /i\\ ‘ e
RV £ 147 ug PN ke € FOT A
%i‘é I gk {m%w‘:z,/ i T
= L7004 Eﬁ&‘é "g J Z 309 W30 .

' ip‘imﬁé'éf}ébtive@late‘voltagesipélied\to the tube is very low,
‘-;_—a'g@ries_droppihg resistor of 220,000 ohms being in series with

by =

-the 400 volt B plus lead to the plate of V302. _ :
_7I.71° 1, Notice that the B plus supply for the MCW oscillator
.7 _7T1is taken off the seme 100 volt 1ine that suppllies the ‘
..~ .-.screen of the PA stags. Since the scPeen voltage of the
Miw;Pﬁiishkeyédﬂby~contacts 5 and 13 of the keying rélay, then
777 _%he MOW oscillator is keyed at the game tine by the sare
___- . -keyilng contacts. : s e e B My, : Mol &
4. K triode connected 125J7 1s very nearly cut-off with low

(‘l‘lv TS

.
2 &
Z
=
=

.- plate voltage, so the MCW oscillator is operated with zero blas..

ST . ...notice that there is no blasing ckt. in the liCH oscillator.

5T “Ohe oscillator is operating very close to class B! under

Z".__these conditlons, and delivers very little power, : SR
- . 1. However, it must be bourne in nind that the output from
I- 2177 %he MCW oscillator 1s fed into the micropiione transfirmer
- ~° and the first Speech Amplifier stage, which was designed
to handdd the very weak signel from the dynamic ricropione,
so the MCW signal cannot be hardly any gstronger than the
- . signel from the dynamic mike, '
e, The voltage appearing across the cathods-tap end of the
oscillator tank ckt. appears across the two resistors, R309 .
“and R310, Thenportion of the 1000 cycle signal developed across
' the rheostat R310 is used to drive the speech amplifler.R310,
then, 1s the percentage modulation control for MCW operatilon
~and is usually adjusted for 90% modulation. ' ‘
f. The MCW oscillator output goes out pin 7 of the Jones plug
in the base of the MCW-CFI unit, through a shielded lead %o
- contacts 5 and 6 of the Voice Relay, thence to section 'FG’
of the Power Level .-Switch, end then to the nicrophone trans-
former, TROL —~===- the above path is true for CW and MOW only,
for Full Power Operation; that 1s, with the Power Level gwitch
in the tOperate' position. - e |

. 1~8’7- ‘




g, Woen the Power Level Svitch is places in the ?Tune’®
position, the tpansmitter will still function az a low
powersd rig; scmething saalogous 1o the ‘Half-Poder?® sottlag
in the G0-9 transmltier. Thiz nower reduction is effected bY
lowering the screesi velrage to tie PA by inssrtion of a scresi
" yoltase Aropping pesistor in the screell voltags supply line:....
that resistor is RiR4, and it ies thrown into thse ckt. by means
of section *RB?! of the IoWeT Level Jwitch, in the ‘tuns’ e
position. , ' ] : & e
1, Ouviously, if we reduce the power of the transiitter
by reducing the power of the PA stage, thea we will glsn
huve to rsduce tlis powar of the modclation signal in order
‘ to keep from over-wodulating. :
2. The sudio signal in the MOW sebtlng, with the DPower Level
Switch in the *Tune! position, 1s reducsduinsamplitude by
means of two attenuatling resistors. applied in shunt with -
the nicrophone transformer'primaryﬂgxq;thosa resistors are
R315 and R314, which ere both in ghunt’with the MCW
. output when sedtions °FA? and sFR? of. the Power Level

‘ Sgwitch are. in the #2, or spuns?, poaltien. - 5

h. Notice tha® the viow oseillator is never shut off. The signai
fron the oscillator is grounded out by the actlon of conteacts

5 and 4 of the voice relay when ‘Volce’ transmission 1s enployed.
~3. When using the ATC for transmission of CW, tle MCW _
oscillator continues to function, but the nodulator tubes are
dead, S0 nO rnodulution resulls. 'Yoweger, the 1000 cycle MCW
tone 1is still bveing applicd to the audlo channel and 1% will be
heard in the heedphones through the sidetonse amplifier stagse

for purposes of nonitoring. : SR >

2. The CFI unit (Crystal Fregquency Indicator}"

a. The 84-1 CFI unit employs a 12577 tube as a combination
crystal oscillator and detector. i Bl Boe :
b, The cuthode, #1 grid, and #2 grild elements are used in the
crystal oscillator ckt., the #2 prid ecting as the anode. Ths
oscillator ckt. employs & crystal for frequency stubility that
is driving a tank ckt. of inherently low 'Qf, achigved by the
‘geries resistor in the grid tank-ckt. - % : : ~

c. As in the IM frenquency uster, the 200 ke. oscillator ‘oagtes?
~the tube electron streun, allowlng the plate current to flow
only in pulses determined by the crystal oscillator and 1ts
harmonics., - - o » : I
d., Tue signal to be checked is fed in con tase suppressor grid of
the tube, Through either €302 or C301, wherse {1t beats against
“the crystal oscillator gignals which provide 200 ke. check points.
e. After the naster oscillator has been calibrated on a check
point freguency, the movesble index onths magter oscillator
control head ('B" or ¢G') provides the necessary correction for
_elosely adjacent frequencies to the check point.
f, Tue plate output of the stage is Tiltered by the condenssgr
310, so that only audio frequencies will appear in the output.
T.e output from the CFI unit 1s fed into the audilo channel
through ssction 170¢ of Hthe Power Level Switceh, in the *Calibrate’
position, and then into the microphone transformer.
3. The audlo signal from the CFI anit. when a crystal check point
ig belng wads, 1s hsard in the headphones through the sldetone
araplifier. :

-8%-
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~ 1. R305 is-the osc. plate load : . _
ol €304 is a filter to keep sig. from pur. supply
e R311, R304, and R302 form.a voltage divider, bleeder
~ . R303 is the detecter plate load : ‘ Y,

R308, €307 provide osc,

grid leak blas

. h. Noticd that the B plus supply for the CFI unit is obtained
© -from section 'RA' of the Power Level Switcl, on the fcalibrave’
- %" positicn of that switch. The same ssction of the Powsr Level
. =--Switoh also Temoves the plate potentials from the mujtiplier
- gtages in the 'Calibrate position'. R P




pperation of Switches ané Relays

1. Turning equipnent YOI’
- TTa. Note that the intlre g-uipment operstes onz® volts, and that
¢ the 28 volts comesinto the gear through the plug P502 located
“ on the scismatic in the 1ower-left corner of the L16U~1 powsy
- supply. The negative side of the line is groundsd {pin 3 ©
- J502), and the positive slde goes to X503 and K504, both theormal=
overload push-to-ressi circult breakers.

- b. Notice that the dynamotor relay, K501, mast be enarglas
complete the ckl. from A plus to the dynamotor, :
¢, Tracing the lead from K503 we £ind that it runs to X502,
conbucts and widding. The power reiay, K502, is actuatié by
gection *RB? of the emission selector awiteh, in any of 1its
three positions. , . '

- d. Actuation of the powerl relay allcows plus 28 ‘volts to be applied
to the autotuns relay, K101, the fllaments of the Xmir., ths
low frequency relal, K105, the volce velay, X104, and ths cw

- relay, XK103. When the autotune relay, X101, is deenergized
and the S111 1imit switch 1s in the proper positlon indicating
the completian of an autotune cycls; then plus 28 volts 1s also
applied to the power reducsion relay, K503, the dynamotor relay,

_ K501, and the keyving relay, X102. Placing a zround on the

*opposite end of any one of the rentioned relays will actuate

that relay and comphete any of its associated ckus.

e. The dynamotor relay, X501, is actuated in several ways,

dependlng on what type of emlasion iz deslred.

. CWe==contacts & and 5 of the CW relay, X103
MCW----position L, gaction 'RA? of ths Emission Selsotor

switch, and sectlon ‘AT of the Local-Remote Swibtci.

VOICE-~through contacts 1 and 2 of the Voice Relay, K10«

: and thence through any of the four keying ckts, -

The abovs notations assume that the Power Level Switch, S106,

13 in either the ?!Tune® of *operate! positions.

If the Power Level Switch {s in the fCalibrate '’ position and
the emisslon selector gwiteh is on Voice®, then K501 is
acbuated through contacts 1 and 2 of the voice Relay and sertion
1At of the Paower Level Switenh. If the Tmission Selector Switeh
ig in the CW position, then contacts 4 and 5 of the CW rslay;
K103, complete the cynamotor relay ckt, %o ground, If the
¥nission Selector switch 1s in the MCW position, then the
dynamctsr relay ckt. {5 competed to groujd throuch section
'RA? of the Emisslon Selsctor giten and section 7Af of the
Local-Remote Switeh. In any event, regardless of which tyre

" of enission 1ls selecked, in the Calibrate position o the Powsr

 Level swltch tae dynanotor will function at ell times without
“the necessity of ths operatorl completing a keying ckbo~—==-
of courss, the transmitter is not tON the air' during ths
calibration period due %0 ths fect that screen pdtential is
removed from the PA and B plus from the ITrejquency multipliers
br secticns yRR? and °*RA' of the PowsrT Level Switch in the
vCalibrate? position. ' '

2. The Volce position, Pwr. Lev. Sw. in tOperate’.

a., The Voice Relay, K104, is actuated by, ssction 'RA! of the
Fuisgion Sclector Switel and section fA' of the Local-Reriote
switch.
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b. Contacts 1 and 2 of the Voices Relay in series with eny of the
- keying ckt. (regular key, miks push-to-tall button, throttle
. ‘gwiteh, or test key) completes the energization ckt. for the
5 cynemotor relay, ¥501. Toerefore, in the Voice position of ths
emission sekector switeh the synanotor will run only when one
of the four keys 1s operated. Cperaticn of eny one of the keys
will operate the keylng relal, K102, ot the sans tlms and
allow the transmitter to go fod the air'. ~
¢c. Contacts L and 5 of the Voice relay will ground out the signel
from the MCW oscillator. , L : '
'd. The microphone signal will drive the spesch equipment end
thereby modulzte ths emitted carrier signal. '
3, The Voiss Position, Fwr. TLev. Sw. in Tune’.
a.All of the operaticn steps are the same as in the ¢Qporabe’
positidm of the Power Level Switch. )
b. Because powser output from the transmitter 1s drastically
reduced in the !Tune'® posltion, becouss of the reduction of
screen volvage -to the PA by the mction of sectlon 1IRR* of the
Power Level Switch, 1% is obvious that there must nu8 wsll be a
reduction in thes audlo modulaticn power tO prevent over-modulation.
Notice that sectlon ‘FB? of the power level switch places R134
in shunt wilth the primary of ths microphons transformer, thus

.-§ . ~“reduclng the amount of signel epplied to the eudio amplirier

- -"and reducing the modulatlon. :
k.- The CW position, Pwr. Lev. SW. in *Opsrate® or 'Tune’. =
- a, The CW relay is actuated by the Pmission Selector Switch.,
_ “pGontacts L and 5 of the CW relay actuate the éynamoter rslay,
.=-so that the dynamotor runs continuously during CW transmisslon
- perilods. I . R : o ' ‘
¢, ‘Contacts 2 and 3 of the CW relay remove the plate potential
from the moduletors, rendering them ghcative, :
d. Contacts 6 .and 7 of the CW relay short out the L4-5 winding
on the riodulation transBdrmer, to prevent high xeying currents
- _to the plate of the PA fron deriaging the transformsT OT ths '
.- modulator tubes.

| " “e. Any one of the four keylng ethods may bs used to actuate

.~ _the transmitter, by controlling the Keying Reley. ;
- £, Note that the MCW oscillator signal is still veing applied
-~ %o the mudio empliriser, in ocmder that the operator may be enableg
.. top monitor Als own ksying through the sldetons cXt. 3
The MCW position, Pwr,; Level Sw, in *Operate’'.
_“A. The emission selector switcn and the Local-Remote gwitch
_ actuate ths Dynemotor Relay, X501, in the 'MCW’ position of
- the E3S. ‘ chs
b, Because the CW relay is not actuated in ths MCW position,
the modulators are bperatlive, 80 that each bime the key 1s
“depressed by the opersor, the Keying Relay puts the Xabr. -
 tpon the alr' and the MCW gsclllator modulates the carrier with
| .- a 1,000 cycle note, The operator hears the nmodulaticn tone
3 each tlme the key 1s depressed, .through the sidetone amplifier ckt
6. The MCW position, Pwr. Lev. Sw. 1n '*Tuna’, '
% "~ a. Same seyusncg of operatlon as for vgperate’.
b, In the tuné position of the Power Level Switch, the P&
power is redaced, 8o it becomes nscessary to reduce the modu-~
lation power in order to keep frod over-modulating. Notlce that
in the 'Tuns’® positioun, ssctions iTA? gnd !FB' are in such e
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osition as to Bhuot bie primary of fhe microphone transformer
ﬁii’itiéio izsﬁ,s‘torsj R1 ;._iénd_m,zﬁs,, thus reducing the amount of
i - ad
2igg?§c:£géigre modulating heavier in the MCW position than
{n tie Voice position we huve to reduce ths MCW signal ..ore in
the Tune position that the Volce siznal; hence the amployme§f
of the two resistors rather than only one as was the case with
Voice modulation reductlon..
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to the audio amplifier and reducing nodulation. .
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