
The Collins Autotunc AN/ART/13 . This model , efter convenion, has two additiona l controls , the hiljh
frequency tank condenser dial and the variable entenne link control, located just above the nameplate .

Another Method of Converting the ART/13
R. O. VALENTINE, W2GX ' and ATHAN COSMAS, W2PKO "

IN THE November, 1940 issue of CQ, Pa ul Ha f­
ford , 'V2GQ~l t described a method of convert­
ing the very popular ART/ 13 transmitter to

amateur usc. In the light of the experience of
these two writers, the RalTord method may be
simplified by design ing a suitable 10-11 meter
tank coil and pruning the coils of the master
oscillator in such a fashion thut the output Ire­
quency range extends from 3.4 to 30.6 me, instead
of the original runge from 2.0 to 18.1 me. Al­
though this destroys the frequency calibration a....
supplied with the AHT/ 13, the transmitter may
be easily rccaJibrnted with the aid of a com­
munications receiver a nd the CPl unit built into
the ART/13.

Description 01 the ART/13
The AN/ART/13 or ATe /I uses an 8.17 v.I.c .

operating bet ween 1000 kc and 1510 kc in two
ranges : 1000 to 1200 ke and 1200 to 1510 kc.
T he band of oscilla tor frequencies available de­
pends upon the posit ion of the oscillator range
switch SIal, which adds or removes padders to
the tuned circuit of the fundamental oscillator.

Photos hy R . Cobaugh, W2DT E .
- 101-1$ 58th St., S alilidt, N . Y.

" 71-60 K n itl .iI., Forert [iill~. X. Y .
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T he output of the v.F.o. must he mult iplied from
two to twelve ti mes to cover t he frequency range
desired. This is accomplished in two 1625 multi­
plier 8tU}.?;CS . The first 1625 operates as a doubler,
tripier, or quudruplcr ; t he second 1625 operates
only as a tripler. The first multiplier is con­
trolled by switch S102; the second by swit ch
S103. The positions of S101 , S102, and 8108 are
governed by the .-l cont rol on the front panel.

The inductance Ll01 in the v.f.o. a nd the two
inductances in the multipliers, L 105 and Ll06,
arc slug-tuned. The slugs are ganged for s imul­
taneous fine frequency adjustment and are con­
trolled by dial B on the front panel.

An 813 is used in t he final amplifier and Iunc­
tions at all frequencies as a st ra ight amplifier.
From posit ions 1 to Ginclusive (2.0 to 6.0 me) on
the A cont rol, t he out put of the first 1625 multi­
plier is connected to the wid of the 813. In posi­
tion 7 to 12 (6.0 to 18.1 me) of the A cont rol, the
out put of the fi rst multiplier drives the second
multiplier which in tum feeds the 813 final. T he
out put circuit of t he 813 consists of controls C,
D and E t hat are handled from the front panel
and constitute the Collins Antenna Xetwork. In
positions 1 to -; inclusive of the C control, the
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antenna tuning circuit functi ons as an L network.
From positions 8 to 12 the antenna is loaded by a
pi-network, while in position 13 the tuner again
becomes an L network , but with a small inductor
L114 in shunt with the variometer controlled
by D.

Conyerting to Amateur Operation
Since the frequency runge below 3.5 me is just

so much waste in the AHT/1 3, it was decided to
prune t he coils in the oscillator to permit ~O­

meter operat ion without the addition of another
doubler stage us suggested by Rafford. In order
to make the coil changes it is necessary to remove
the right side wrap-around panel of the t ransmit­
ter case. This is accomplished by taking out
seven screws in the rear and ten screws at the
side of the cese. This exposes an aluminum shield
that covers the housing of the h-f oscillator coil.
This must also be removed. When this is done
the multiplier inductances LI05 and LI06 and
the oscillator inductance LI0l a re exposed to

•
VICW.

It will be noted that all three coils are wound
with a few turns close-wound at one end, a sec­
tion of widely spaced turns followed by a long
section of close-wound turns. The reason for this
unconventional method of winding is to obtain a
nearly st ra ight-line-frequency calibrat ion for the
B control. The terminal at the cnd of the long
section of the winding is the cold r-f end. Ap­
proximately 40 per cent of the winding is rc­
moved from each coil, beginning at the cold r-f
terminal.

The oscillator coil LI0l has originally 47 turns
and 28 are removed . Tile fi rst mul tiplier coil
L105 has 28 turns originally, of which 16 are re­
moved. The second multiplier coil LI06 has 9
turns and 5 are, removed . T hese turns may be

carefully removed without disturbing the coil
forma. It is neither necessary nor advisable to
remove the complete coils in order to make the
changes. When the correct number of turns have
been removed, re-sclder the end to the terminal
lug.

In extending the frequency range of the trans­
nutter, it is necessary to substitute another tank
circuit for the 813 when operating the 10-meter
band. Position 13 could not be used for this
purpose since a cam-operated switch on the shaft
of the A control disables the oscillator and t he
multiplier stages by open ing their respective
cathode resistor connections. However, it is poe­
sible to retain completely automatic lO-meter
operation by re-positioning the cam and the con­
nections of the two jumpers on switch 8114.
\Vhen this is done the oscillator and the multi­
pliers follow through normally and at the same
t ime the relay K105 functions to subst it ute the
h-f tank circuit for the Collins network.

In order to make these changes it will be neces­
sa ry to remove t he frequency multiplier unit from
the assembly. The following procedure is recom­
mended:

1. Remove tubes and remove the autotunc
cover plate and bottom plate.

2. Remove autotune unit A. This is done by
turning the dial locking bar to the unlocked
posit ion and unloosening the two No. 10
Bristol set screws in the dial. Then tum the
dial and locking bar counterclockwise to­
gether um.! the bar comes free. Remove t he
dial and locking bar, then remove the dial
back plate by loosening the two long screws
on the top cud of the unit and .the short
screws on the bot tom,end of the unit.

3. Lift the autotune unit out, being very care­
ful Dot t o move any of the mechanisms from

•t . ~l

lop view of the ARl/13
showing placement of parts
fo. the high frequency tank.
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5. Remove the wire from the Condenser binding
post to t he vacuum keying relay. I t is
necessary to be extremely careful with the
keying relay leads as they require a small
Bristol wrench.

6. Remove the solder lug from the Receiver
binding post and solder it to the Condenm­
binding post. The two binding posts on the
ceramic bowl now serve as transmit and
receive antenna connections for all low fre­
quency positions.

7. Remove the Receiver and IMJd Coil binding
posts and install two coax Ieed-thru oon­
nectors. These will serve as t ransmit and
rece ive antenna connections for a ll h-f
positions.

8. Remove the Low Frequen.cy front panel and
install the 28-volt antenna changeover re­
lay, Io-meter coil and condenser unit. See
Fig. f for the suggested positioning.

9. If manual operation is to be used, it will
be necessary to install a SPST switch and
pilot ligh t and remove and ta pe t he end of
wire from terminal f of the K105 holding
coil. Replace panel a nd complete wiring.
Substitute a +28 volt lend from terminal
# 15 J 116 to terminal 2 on K105, as shown
in Fig. 1.

Oscillator Recalibration
After t he wiring changes have been made it is

necessary to replace the shield cover, t he
wrap-around cover and the tubes. T he conden­
sera for tuning t he multiplier stages are accessible
from t he bottom of tbe t ransmitter. To check for
oscilla tion, remove t he high voltage fuse and
a pply the filament voltage. Set A control to
position one and the B control to midscale. \Vith
the power level switch at Tune and the emission
switch at CIV apply the low voltage to the oscll-

(Continued on page 66J
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the time t he unit is loosened until it is again
securely in place.

4. Remove the screws holding t he seeking
switch 8 109 to the cast ing and swing out the
swi tch .

50' Remove the wires leading to the multiplier
coils at the rear of the h-f oscillator unit.
Remove the buss wire connected to the
coupling condenser C116.

6. Remove the two screws just behind the
second multiplier clamp shell and t he two
8Cre\VS just in front of the multiplier clamp
shell. This multiplier may now be pulled
out sufficient ly to remove the nut holding
the ground wire lug on the fire-wall as­
sembly. Remove the cable connector J115
from P101 in the multiplier unit. The mul­
tiplier unit may now be lifted out of the
transmitter completely.

I t is now possible to move the cam that actu­
ates switch 8 114 from its normal position of clos­
ing the switch on position 13 to its new position
of closing on 12. By reference to t he wiring
diagram it will be seen that RISO and RISI must
be kept in the circuit . This is done by placing
jumpers across the cont rolling contacts of 8114.
With these changes completed, the multiplier
unit may now be re-installed.

T he relay K I05 may be operated manually by
a SPST switch shown in Fig. I . With the S PST
switch closed, all 11 channels may be set for
automatic operation 11 and 10 - or a combi..
nation, with t he low frequencies available by
opening the SPST switch may be set up.

High Frequency Tank Circuit
The next step is to install the new tank coil

,I

circuit for the 8 13 final amplifier. The unit is a
conventional one and with the B ud J C-1540 tun­
ing condenser it will adequately cover the 10 and
Il-meter bands. The following p rocedure is
recommended for t his installation.

1. Remove all tubes, the leads from Cl1B, a nd
finally CllS itself.

2. Cut the four connections at the terminals of
IJI09. Remove the two LI09 tinned wires
that connect to relay KI05. Remove L109
and install a one-inch standoff insulator in
the L 109mounting hole.

3. P ut solder Jugs on the heavy insulated wire
that carries the B+ and on the No. 10
t inned wire that carrie; the B+ to the 813.
Place lugs under screw at t he standoff.

4. Remove the tinned wire between t he Load­
ing Coil binding post and K IOJ. The stand­
off insulator supporting this wire can be
used in step !! above. The terminal on
KI DS will be used for the plate circuit of the
lO-meter tank.
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BARGAINS

CONVERTING THE ART/ 13
(from page 351

later. Check for output by touching a noon lamp
to the plate of the oscillator and the first multi­
plier. The second multiplier is checked by switch­
ing the A control to position seven and then
touching the neon lamp to the second multiplier
plate.

If the appropriate changes have been made in
LJOJ, the frequency range in position one of the
A control should be approximately 1700 to 2100

Marshall end Lerette Ensor, now WP BSP-WP UA

i"', so even a nod of the head would change the tone
of the signal and would bring me wide awake when
dropping off to sleep ... "

Loretta at present is chairman of the YLRL zero
district ami is one of the origina l members of this
organization. Pre-war she took part in the 160­
meter YLRL phone nets.

Besides Loretta and Marshall, who is again an
Industrial Arts instructor at the Olathe High School,
there is a third ham in the family- MarshaU's wife,
Inn, W9TRY, an instructor in the local junior high
school.

Lo retta still lives in Ola the, Kansas, on the Ensor
farm. Her hamming activities have suffered a little
in recent years, as she carried on the management of
the farm during the war, while Marshall was in the
navy. She's still busy with canning, care of the bees

jand gardening, and very proud of some unusua
varieties of flowers and trees that she's been able to
grow on Kansas soil. lIer other interests arc fancy
sewing (quilting, crocheting, embroidery, hand­
made rugs), stamp collecting, and local grange
ecrlvities.
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kc. On position two of the A cont rol the oscil­
lator frequency range will be from 2000 to
2600 kc. \Ve may now make a coarse calibrat ion
of the 1700 to 2100-kc range of the oscillator.
First, tune a communications receiver to 1700 kc.
Set the A control to position 1, the emission
selector to ew and the power level switch to
Calibrate.

\Vhen the low voltage is applied, somewhere
between divisions 500 and 700 on the B cont rol
a signal should be heard in the receiver. The
1700-kc point on the lJ dial should be tabulated.
Tune the communicat ions receiver successively
to 1800, WOO, 2000 and 2100 kc and at each spot
frequency tabulate the setting of B when the
transmitter signal is picked up. The 2100-kc
position should be at approximately 1900 on the
B control.

The same coarse check Can now be made for the
2000 to 2600-kc oscillator range, except that the
A cont rol is now at position 2.

It is now possible to begin calibration of the B
cont rol. First set A to position 1 and set B to the
approximate setting for 1700 kc. Plug a pair of
headphones into the S ide/ane jack and adjust the
sldetone gain control for maximum signal in the
headset. Rotate B cont rol slowly for zero beat
with the output of the 50-kc oscillator CFI-8Q.
This zero beat point is now the correct 1700-kc

calibrat ion. The reading, however, should be
very close to the approximate setting as deter­
mined in the coarse calibration. It is necessary
to emphasize here that in addition to the 50-kc
beat from the CFI unit there will also be a 25 and
a 12.5-kc bcat, which are much weaker, There­
fore it is of utmost importance that t he st rongest
beat be tuned and t hat t he B control reading cor­
respond fairly closely to the coarse reedings.
Once this primary point has been found , the B
control is slowly rotated, aero-beat ing at every
50-kc point and carefully tabulating t he cont rol
markings for each 50 kc in range.

The same procedure is followed in calibrat ing
the 2000 to-2600-kc range, except the A control
is moved to position 2. An actual calibrat ion of a
converted ANI ART/13 is shown in Fig. 3. This
should be of assistance where the wiring and coil
modifications have been followed as indicated in
this article.

Adjusting the Multipliers
Peaking the multiplier circuits for operation in

the amateur bands is accomplished by the adjust­
ment of multiplier padder condensers, G111 and
0 115. G111 consists of six adjustable ceramic
padder condensers associated with the first multi­
plier stage. G115 consists of another six ceramic
condensers, but associated with the second mult i-

M~tO!'od~~i~~~~!:~ i!1.?!I..~_~~~!7o!N
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"." OSCILLATOR FIRST SECOND FINAL
OONT· FUNDAMENTAL MULTIPLIER MULTlPLJE R OUTPUT
RQ. (Ke) FREQ IMCI, 170 0 - 2050 DOUBLER 3,4104.1

2 2050-2550 DOUBLER 4.110 5.1, 1700- 20 50 TRIPlER 5.1 10 6.1
4 2050- 2550 TRIPLER 6.1 10 7.6
5 1700- 2050 OUADRUPL£R 6.8 10 B.O
6 2050 - 2 550 OUAORuPl...ER s.o to10 2
1 170 0 - 20 50 DOUBLER TRiPLER 102 10 12.3• 2050' 2550 DOUBLER TRIPlER 12.31015.3
9 1700- 2050 TRJPLER TRIPlER 15.310 18·4

' 0 2050-2550 TRJPLER TRtPlER 18.4 1022.8
II 1700-2050 Q<JADfl1..<'UR TRIPLER 20.4 10 24.0
12 2050 -2550 OUAORUPLER TRIPLER 24.010 30.6

" Not used Not unCI Not used

Fi, . 2. Fr~qu~ncy ran,~ for the various positions of
the lOA II control on a converted Collins Au totun~

tr.nsmjtt~r, showin, fundamental oscillator rang~,

muhipti~r function and final output frtquency .

plier stage. With the transmitter placed bottom
end up and the panel facing you. the first bank
of condensers visible is the Ct t t group. They are
designated by letters from A to F and correspond
to steps 1 to 6 on cont rol A. The second band of
condensers is the Cll5 group, which, from left to
right, are designated A to F inclusive and cor­
respond to steps 7 to 12 on control A.

The multiplier stages are peaked in the follow­
ing steps.

I. Set A to position 1 and B to the center of the
SO-meter band.

2. Apply low voltage supply, place power level
switch in the Tune position and the emission
switch on ClV.

3. P lace the meter selector switch in the Grid
position.

4. Use un insulated screwdriver and slowly
rotate the 'smallmetal lip t hat protrudes
(rom capacitor Cl l l A and adjust for max­
imum grid reading.

5. Rotate A control to position 2, the 2 peak
CIllB for maximum grid reading. Repeat
this for steps 1 to 6 on the A control, peaking
the proper CI ll padder in each case.

6, Set the A control on position 7 and peak
Cll5A for maximum grid reading. Repeat
this procedure on position S and for Cll5B
and each posit ion to 12, peaking the proper
C115 padder as before.

To make fine adjustments for each band it is
necessary on 40 meters to set the A control to
position 4 and B to the center of the band. Then
re-adjust CIll D for maximum grid reading. For
the 200meter band set A to posit ion S and B
again to the center of the band. T hen re-adjust
C115B for maximum grid reading, Recheck ad­
justment CIllB for maximum grid reading.

On the 15-meter band, set A to position 11 and
B to the approximate center of this band. Adjust
Cll5E for maximum and then recheck CllIE
also for maximum grid current . In the 10-meter
or I t -meter band set control A to position 12

from
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and B to a frequency that will multiply to about
28.5 me (2375 ke for example). Adjust C115F for
maximum and then recheck C111F. It may be
necessary to check the frequency with an absorp­
tion wavemeter, since the runge of C115F is
sufficien t to make the second multiplier operate
as a doubler in place of the usual t ripler-r-its
normal function.

AIt~r.Thoughts
T he audio response of the ART/13 may be

improved by the removal of C205 (.001 1'1) in
the speech amplifier. This will raise the high
frequency response about 2 db at 0000 cycles.
By subst it ut ing a .03 I'f for C20f (20 1'1) t he re­
sponse will be substantially flat to about IO,OOO
cycles. C20fj need not be removed from the unit ,
since it is only necessary to clip off t he lead on the
plate side. Similarly, eroe need not be removed
from the unit.

Certain models of the ART/ 13 require an im­
proved grounding of the 813 to prevent parasitic
oscillation. This is accomplished by removing
the 813 and the panel cover over the tube socket.
It will be noted that three socket contacts are
joined by a jumper and are soldered together. To
connect these to the chassis ground, solder
another short length of wire to them and tie the

End view, showing"low frequency .nd high frequency
.ntenn. connections.
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the free end under the hexagonal support post.
Remove the bottom post screw, clean away paint
and re-install.

There is some confusion about the various
readings of the Plate meter. In the position
labeled BaJ1ery Voltage the meter reads 54 volts
full scale. In the P. A. Grid position it reads
I i rna full scale. In the P. A . Plate position it
reads 300 rna. I n the latter position each major
division on the arbitrary scale is equal to 30 rna.
The current reading here is taken by reading the
voltage drop across a 13.4-<>hm resistor. In the
second position a voltage drop across Rill of
235 ohms is read, Half scale in this position cor­
responds to 8.5 rna. Tuning readings of the final
plate current should always be taken in the CTr
position. If the plate current readings are taken
in the roice position they "ill include the static
modulator current of about 40 rna.

•
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N. II.... NC·4& ... . .. . • ' 7.50 HatltllJl HIO .. . ..• . . ne .u
IME·" . . . . . .. . .. . tUO NlblQl Ne 1 (a D .. . . moo
. M[ VIt(·151 c..." rttf . IU O HJIIIIIl.I .II~ $' *lO 1 . .• 141Jll
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There are ot her <"8.beS of iIleg I operation pendiu , hut these
1we cueI will serve &II eumpls to show that it is both foolieh
and expensive, in addition to beiDI[ convicted of a Ielonv, to
at tempt. to operate a ltation iIlegaUy in tbie country, "'"hen
eonviet ed by the Court of violating the CommunicatioM Al"tlhoth the amateur'. operat or and station lirerl8elJ are revoked
!ly tile Comm i88ion. With the advent of television and Ire­
queney modulation, it ill llecftl8ll,ry for the Commi.a8iollLto
monitor all t)·peIJ of communication, so that the venous chan­
ne ls rna)' be kept dear of interference, In ceeee where amateur
uperatorl opera te out of hand unintentionally, the CommiMion
not ifies them to recheck their equipment to definitely eseertnin
Ihat they are in the proper band and that t hey are not emitting
' !)UriOIlI emisaiona. Thill: is done to keep ser-vice edjar-ent to
t re amateur Irequem-ies clear of in terference, In some I'Nes.
it baa been fou nd that the persons..have been opf'rati0tt: il­
I('Kall;)" in tile amateur band on fone . Examiuatton of these
people have alWlI>' lI dtaclosed that they are unable to paM a
thirteen word per minute code teet, which is required by all
legitimate emeteure, whether they operate e.w. or Ione. The
Commleelcn ill well aware of the benefits to nadia engineering
and communication eoltin('('rina: derived from amateur opere­
tion and encourages any persons interested in radio communi­
ea tion to further their interest by actually operating in the
amateur bands. It ill only n~lIry that the persons who desire
tu become amateurs acquaint thelJl8elvee with the communica­
l ion law. and qualify technically to operate these .tatio~. It
ia alao felt that emateure owe it to themselves, as an organi.....
tion, to diM:ouraa:e any illegal or clandestine operation, s tnee
moat. of th_ opera tiom ee use considerable interterenee to
e ther tn~ of service and thia is a reflection on the amateur. as
a whole, unl_ it ia definitely eetabliahed that the person caue­
inJ the interference ill not a legitimate amateur, Bv ..,i'!:nina:
call leueee eed h."ing the amateur'lI addre!l.l'l available, it is
pceeible to locate the amateur immediately if he unknowingly
l'aUMe interference to other typee of eervree. eueb ... aviation,
ai rli D~, ete, In a ClUle of a " bootlrgger" appropriatina; an
a mateur eell, it iii ueee lIr)' that the Oommission use direenon
finding methoda in order to eetuelly locate the ofletsder , In
such CNet, La addition to havinc their equipment ronfilK-attd,
and in some ClUIel! tbe equipment COl ts a considerable eum of
money. tbe pereoee ilIe«ally o pe-rat ingoJLre lubjert to a fine.
impeieonment , 01" both, d..pending upon the serioueneee of the
offeRee,

Durina; the war, the Radio Intelligence Di,,-WOD , whi cb is
now combined witb the Field Encinee-riog and :\Ionitorina;
Dh' i&ion, 'Ill"" charged with loeati"4 and apprehendinf any
clandftlt ine or . ub venh-e radio acuviW. Through th18 ex­
perieuce, the Radio Intrlligence Division had built up an effi­
eient orp niaat ion which the CommiMion ff'ela can cope ..ith
a ll illrlCll1 or unauthorized eommunicarions. Throucbout the
.... r, it"" .. realized by all how important communieatiom are
a nd al80 the impottanoe of keeping communication channels
c1rar, in addition to loeatin~ and lIuppTftllling any lIubveraive
or clande.tine radio commumcations. For thia reMOn, it is be­
lieved that ma.t United StatN Court Judgftl take the attitude
that violatiON of SectiON 301, 303 and 31t:! of the Communiea­
tioM Act of 1934, " amended, are a aer10Ull offeD8e, .. e:lhibited
in tbe -.ntencina; of the t ...o eaMII deecribed.

Arthur Batcheller. E ngineer in Charie.

co


