#/
21E/M
GRID CIRCUIT
MODIFICATION PROCEDURE
STATION _KREM_

The purpose of this modification is to prevent arcing in the grid tuning
capacitor of the 21E/MM under dusty conditions. Such arcing has in some cases
been erroneously interpreted as a grid-to-filament short in the final
amplifier tubs.

The modification includes replacement of the original grid tuning cap-
acitor with one having wider spacing, and cireuit modifications to provide
improved balance between the voltages across the grid capacitor and t.o:
reduce the driving power requizred.

The trensmitter remainms fully operative during steps 1 through 10,
However, it is disabled starting with step ll, so that a full off-the-air
psricc should be allowed for steps 11 through 26,

This modification has been tested at the factory on your frequency
(970  ke) and a copy of the tuning data is enclosed. Whils your final
tuning data may vary somewhat, due to manufacturing tolerances on components,
this data wlll be useful as a guideo

CAUTION: Remove all primary power at the main wall switch before proceeding,

i. Lecate and drill 3 holes in the top surface of the PA grid box as
shovn in Fgure 1. (If the holes are drilled from undernsath, measure
inside the box, subtracting 1/8 from the 11-15/16 and 5-7/8" dimensions

for mstal thickness). CAUTION: Cover the blower opening while drilling to

cateh the metal shavings)e

2. Mount capacitor C«372 (Item AA) on the underneath surféce, using 2

e 1l




screws (item H), 2 lock washers (item L), and 2 nuts (item E)o

3. Connect the near terminal of C=372 to ground at the third hols
drillsd in step 1, using No. 10 bus (item M), 2 luges (item C), 1 screw
{item F), 1 lock washer {item L) and 1 nmut (item E).

Lo Conneect a short piece of Noo 10 bus (item M) to the far end of
C=-372, using a solder lug (item C). Run the other end near (but not touche
ing) the terminal of R-301 furthest from the chassis. Do not terminate at
this time.

5. Refer to Figure 2, and locate and drill one hole in the left end
of the grid box &s showmn.

6o Ground one end of R~-348 at this hole, using 1 lug (item C), 1 screw
(item F); 1 lock washer (item L), and 1 nut (item E)o

Te Comect another lug (item C) to the other end of R-3i8, Do not
terninate at this tims,

8. Refer to Figurs 3, and assemble one clip (item B) to upper support
bracket (item T) as shown, using 1 screw (item F), 1 lock washer (item I,
and 1 nut (item E)o

9. Refer to Figure L. HRemowe the screw from the left end of the bottom
coil bar of L=30l. Replace with 1 scvew (item H), and mount the support
angle (item U) as showm,

10. Refer %o Figure 5. Assemble 1 clip (itemiB), and coycting strap
(item VV) as shown, using 1 screw (item G), 1 lock washer (item 1) and 1
nut (ii:‘cgn E)o Agssrble the metpl washer (iten# N)s 1 corprene washer (item
A\é) and ceramic standoff (item A) on the free end of the screw &5 showmo

NOTE: Ome full off=the «air period ahoulcihe allowed for performing



the remaining steps. The transmitter will not be operative again until
step 26 ig completed,

11, Rewove grid coll I=30%, tagging all leads removed so that they
zan be returned to their propar locatlon.

12, Remove and discard C-362 and its comecting strap. (On a 21M
transmitter, also remove and discard C=363 and its miap)a

NOTE2z C=362 (and C-363) msy be kept as spares for C=212 thru C=215,
C=329, C-3hlL and C=315, if desired, |

13, Check the air gsp spacing on the label on the rear of C«»301. If
the air gap is 080", this capacitor is to be replaced with a unit having
2125" gpacing (item X). {&.) Tag and remove all leads. (b.) Loosen the set
screws on the sprocket on the rear of the grid tuning dial, and slip the
gprocket and chain off the shaft. (c¢) Remove four screws from the left
end of the grid box which hold the tuning capacitor assembly in place and
remova the agsembly. (d) Remove two screws holdine the grid capacitor to
its aluminum mounting plste. Mount the new capacitor on this plate. (e)
Transfer the sprochketeinsulaied coupling assembly from the old capacitor
to the new wnit. (f) Mount the new capacitor, and recomnzct the leads,
{(g) Heok the drive chain over the capacitor sprocket , and place the upper
Joop of chain over the dial 3prock\ete glip the dial sprocket on the dial
shaft. Set tle capacitor at full capacity, the dial at 100, and tighten
the sprocket set serewss

ik, Remove and discard the strap connecting the resr staber gection
of C=301 to the gyid contact support,

15, BRefer to Figure 6, Moumt the upper support braclket assembly

{(step 8 and Figure 3) in the rear hole of the rear grid terminal of the



front RI* tube socket, using the existing hardware,

15, Remount tle gedd ceil. Mount the standoff assembly of step 10
on the suppmrt angle on L-301 as shown in Figure 6, using 1 screw (item F),
1 lock washer (item L) and 1 corprene washer (item AC), Commect the strap
to the grid section (rear) of the stator of C«301,

17, Check that 2ll c@me@tions te the grid coil ave in place., Mount
suppressor L-315 (item 8) in its spring clips.

18, Check grid padders =302, C=303, C~30L, etc. If any of these
padders are grounded, remove the ground connection,

19, Comnect the remaining terminal of C-372 (which was left floating
in step L) to R-301l. See Figure B8e

20, Connect the remaining terminal of R-3U8 (which was left floating
in step 7) to the roter of C=-301 by fastening its Iug under the screw
holding (=301 to its mounting plate, ‘

Z1. Check the bilil of material. If C=302 (item AR} has baen furnismd,
mount it on the holes provided behind L-301, using 2 screws (item H}, 2 lock
washers (item L) and 2 nuts (item B). Do not connect at this time,

22, If tre equipment contains a parasitic suppressor above the chassis
connected between the top plate of newtralizing capacitor C=310 and the RF
tube mounting plate, remove and discard it. Comnnect the top plate of the
neubralizing capacitor to the RF tube mounting plate, using neutralizing
capacitor sté‘ap (item P), 2 screw (item J), 1 lock washer (item K) and 1
nut (item D)o

23, Agsin check the bill of material, If capacitor =150 (item Y)
or C=151 (item 2‘) has been furnished, mount it in the oubput network of

the driver, using 2 screws{item H), 2 lock washers (item L) and 2 muts (item E),



Connect in parallel with the existing loading eapacitors using connector
strep (item R)o {If C=150 or C~151 is furnished and there is already a
C=150 or C-151 in the equipment, it is to be replaced with the new unit
which has a higher capacity valus., See test data enclosed).

2lio  Switch both the driver and final amplifier to low power. Set
the driver loading control to minimum and erergize the driver stage. Tume
the driver plate circuit and final amplifier grid circuit to resonance.
If the grid circuit will not reach resonance, add turns to 1-301 or, if
a1l of 1-301 is in use, cornect C-302 (added in step 21} across L-301,
using No. 1l bus wire (item M) and 4 lugs (item C).

2%, Switch the driver to high power and adjust tuning and loading to
givezl_.__gi_m _i_‘ing amplifier grid current for a 21E or 200 ms total grid

current for a 2IM. The driver plate current should be considerably less

for this amount of drive than before the modification was performed.

26, Energize the final amplifier in low power and reéom te the plate
cireuit, Check neutralization and reneutralize as necessary, sothet grid
current maximam occurs at the same point as plate current dip, Tune &nd
Ipad to rated ouﬁputa

27, If necesgary, adjust driver tuning and loading to maintain the

grid current values given in step 25, This completes the modification.

G=23=50;
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Bill of Materisl

Radiv Station KR EM

- 1 =

Tienm

Quan, Noo Part Number Paxt Name

-1 A 190 0018 00 Standoff = Coramic
L-2 B 265 5010 00 clp

L% c 304 1900 00 Lug = Solder

-1 D 313 0083 Mt =« 632
LA £ 313 00g) 00 Nut - 832

b F 3L3 0309 00 Serew - 8«32 x 3/8
L1 G 343 0312 00 Sevew = 832 x 5/8

jp -3V

L3 H 3L3 031k 00 Seraw - B=32 x 7/8 N@/ [0

L1 J 343 0330 09 Sevew = 632 x 3/8

L1 K 373 7020 QO Washor - Lock, Noo 6
L8 L 373 7036 00 Washer - Lock, No. 8
L 2 fhe M 421 3020 00 Wire = Bus, No. 10

! N 310 0058 00 Wesher - Flat, No. 8

LA P 50k 9690 COR Syrap - Neub, Capo

LA R- 50 9693 002 Strap - Comnector

Lx 8 L0 3955 002 Suppress - Per., L-318

L& T sho 3959 €02 Braclet - Upper Support
L1 ] 550 395& 002 Angls - Support

/L v £h0 3958 002 Strep - Connecting
L1 W 7hs 5778 00 Resistor = R=3L8

/1 X 920 0096 OO Capacitor - Va;mg C=300



KREM

o 2 [
Quan. Item
oo Part Number Part Name
) A Y 938 2080 00 Capacitor = C=150

302 0029 ©0

VWasher - Corprent
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COLLIND

‘ 218/M
Cooling System
Modification Procedure

€

The purpose of this modificetion is to provide improved filtering
and cooling for the PA bay of the 21E/M transmitter. The new filter
panel provided offers double the filter thickness and nearly three times
the original filter area, while the cooling system modifications increase
the air flow from approximately 136 cfm per tube to approximately 155 cfm
pér tuba, |

CAUTTON: Remove all primary power &t the main wall switch before
proceedingo ‘

'Je Remove the rear filter panel from the PA‘ bay. This panel may be
discarded, or stripped and kept as a spare for the back panel of the driver
bay. ;

' 2. If equipment is operating on 50 cycle power, check the blower
intake, If a "U" shaped strap is mounted across the imtake, remove and
discard it. Omit staps 3 through 6. ‘

3. On €0 cycle equipment, remove and discard the strap connected
across the blower inteks., Dismoumt the blower intake ring.

e Locate and drill two holes in the intake ring for the baffle
(item H) as shown in Figu:ce‘ 1. Make sure the holes are accurately centered
on a centerline batwsen {wo of the intake ring mounting holes.

5o Mount the baffle using 2 screws (item D), 2 lock washers (item E)

and 2 nuts (item C)o

6. Remount the intake ring-baffle assembly on the blower in the rel-

ative position shown in Figure 2,



7. Mount the new filter panel (item F), on the rear of the PA bay,
using the original hardwere. Insert 2 filters (item A), and slip the
| air filter retainer (item G) in place.

8. Refer to -figure 3, Plug the holes in the PA grid tank box
corresponding to those shown shaded in Figure 3, - ‘using snap button

plugs (item B). This completes the modification.

9=23=54



BILL OF MATERIAL

Quantity Item Noo Part Number Part Name
Loz A #009 1296 00 Filter - air
yr1u B 308 0054 00 Plug - snap button
2 c 313 0054 0O Nut = 8-32 vex <~
LR D 343 0309 00 Serew - 8-32 x 3/8 «
L2 E 373 7030 00 Washer - lock —
1 F sLo L1ho?2 0ok Panel - air filter
1 G 540 L401 003 ~  Retainer - air filter
e’ H 540 4399 003 Baffle - intake

#(leanable type permanent filters available on special order. Specify part
No. 009 1129 00, ' o
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21E/M

MODIFICATION INSTRUCTIONS

This modification covers the following changes in the 21E/Ms

Replacement of U7 megohm resistor Rw139 with a .33 megohm unit, to provide .
ﬂmmm&WMdeﬁomﬁwmm% (%Qwidﬁu%w“ﬂ*ﬁ%wp" 657%%/~

Replacement of 1000 ohm 10% multimeter multiplier R-333 with a 910 ohm 1%
unit, for greater accuracy in meteringo

Replacement of 5000 ohm resistor R-=172 with a 15,000 chm unit, for an improved
time delay recycling characteristic, (ifg{é;“~@%;>

Addition of are gaps to the secondary of the modulation transformer, for greater
protection in the event of loss of RF loade.

Addition of series dropping resistors R=18l, R-212 and R=-347 to the panel ilius
mination lamp circuits to provide longer life for the Iumiline bulbs.

The modification has been planned so that the transmitter is completely opera-
tive at the end of each numbered step. Accordingly, the modification can be inter-
rupted at the end of any step for return to the air.

CAUTION: Disconnect the transmitter at the main wall switch before proceedings

1. Replace .47 megehm resistor R-139 in the audio amplifier chassis with the
0.33 megohm.unit furnished (item P), See Figure 7-12 in the 21E/M instruction bock
for location of R=139.

2, Replace 1000 ohm resistor E=333 (mountéd on multimetering switch S=306)
with the 910 ohm unit furnished (item L).

3. Replace 5000 ohm 10 watt resistor Rai?? (located in the time delay assembly
cn the relay panel of the driver bay) with the 15,000 ohm unit furnished‘(item M),

lio Mount the arc gap straps (item K) on the secondary terminals of modulatiocn

transformer T-21l, Set the gap at not less than 1/16" nor more than 5/6L" for sea



<2 2@')

level cperation or not less than 5/6L" nor more than 3/32% at 6000 feet. Check by
energizing the equipment in normal opération and applying 100% modulation. If the
arc gap fires, de-energize the equipment and increase the gap in not more than 1/64"
steps until the gap does not fire in normal operation.
5. Remove the air filter panel from the rear of the driver bay. Drill 2 holes
(using drilling template, figure 1, enclosed) for R=18l in the flange of the cabinet
corner post near control circuit breaker S-106.
6o Mount R=18L4 (item N), using 2 brackets (item A); 2 screws (item E), 2 lock
washers {item F), and 2 nuts (item D), |
" 7. Remove the single AC9S wire from control circuit breaker S-106 which connects
to the Lumiline lights (check by momentarily energizing equipment with wire removed
and note whether lamps remain dark}. Connect this wire to one terminal of R=-18l.
Connect this wire to one terminal of R=18li, Connect the remaining terminal of R=184
to S=106 using AC95 wire (item J) and a soldering lug (item B). Replace the air filter
panel,
8. Refer to figure 2 =nd assemble R=212 (item N); bus wire (item G), and soldering
lugs (item C) as shown,
9. Open the power supply cabinet door, and locate and remove the jumper connect-
ing the adjacent terminals of the Lumiline sockets. Instali the R-212 assembly in
» place of this Jjumpers
10, Remove the front lower insert panel frbm the PA bay, Drill 2 holes (using
drilling template, figure 1) for R-347, above and to the left of terminal board E=302,
11, Moundt R=3L7 (item N), usihg 2 brackets (item A), 2 screws (item ES,‘Z lock
washers (item F), and 2 nuts (item D).

12. Disconnect the AC90 wire from terminal 1 of E=302 and solder it to one term-
inal of R=347: Connect the remaining terminal of R=347 to terminal 1 of E=-302, using
AC90 wire (item H) and a soldering lug (item B). Replace the insert panel, This

completes the modification,



BILL OF MATERIAL

* Quantity Ttem Noo Part Noo ____Part Name
b A 139 1500 00 Bracket-resistor mtgo
2 B 30L 1900 0O Lug-soldering
2 c 30l 6000 00 Lug-soldering
L D 313 0053 00 Nut=6-32 hex.
I E 343 0330 00 Serew-6-32 x 3/8
h F 373 '7020 00 Washer=lock, No. 6
0.5 Fio G 421 1420 00 Wire-bus, No. 1l
1 Fto H hhb 2702 00 Wire-No. 18, AC90
1 Ft. J LLO 2707 0O Wire=No. 18; AC9S
2 K €10 5138 007  Gapafc, mods
1 L 705 2130 00 Resistor-1W, R-333
1 M 710 115L 20 Resistor-10W, R-172
3 N 710 3100 20 Resistor-25W, R=18L, R-212, R-347
1 P 745 9202 00 Resistor<2W, R=139
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HA
21E/M ARG SUPPRESSION CIRCUIT
MODIFICATION INSTRUCTIONS

The purpose of this modiﬁcation is to add arc protection circults
to the driver stage and P.As stage of the 21E/M. These circuits protect the
equipment by momentariiy removing plate pm er whenever an arc to ground occurs
in the driver outpixt or FP.A., output circuit, and re-apply plate power as soon
as the arc 'is cleared.

The modification has been planned so that the equipmﬁt is operative
at the end of each numbered step. This allows the medification to be spread
out over several off-the-air pericds, if desired. ,

CAUTION: Disconnect the trensmitter at the main wall switch before
proceedingp

1. Remove the bank box cover in the driver bay, .and locate and

| drill mounting holes for C188 and C19L, and rubber. grommet (item C) as shown
on Fige 1. Insert rubber grommet {(item C) in the 5/16 D hols.

2. Moumt capacitox‘s C194 (item AU), C188 and Cl90 if used (item AV)
‘a3 shown in Figure 2, using two screws (item S), one soldering lug (item F),
two spacing posts (item AG), two flat washers (item H) and two nuts (1temK),.

If C190 is not used, the mounting screws may be clipped off short or left long,.
as desired. |
| 3o Disconnect and remove the original mpr_‘sit‘or‘coil L1310, and install
the new coil (item Aﬁ) furnished. Qlsconnect the lead from L109 to the right
hand terminal of L110., Connect the slider termina,j;. of L1100 to the near terminal
. of Cl9h, and connect the far terminzl of C1l94 to J106, using No. 16 bus wire
(item ¥). See Figure 3, Connect the le £t hand coil terminal of L110 to the near
terminal of C188 and C190 (if used), and to one end of the 6 £t length of AC902
wire (it.em'ﬁc). Pull the free length of this wire through the rubbsr grommet

and temporarily ground the other end ut any convenient point.



ke Conneet the .remaining terminal of C188 and C190, if used,
40 the sround Iuz, sgain using No. 16 bus. Replace the bank box cover.

5. Mount the two arc gap arms (item AS) on capacitor' €193, using
two screws (item Q) and two lock washers (item U). Refer to Figure L, and
. mount C192 and C193 (item AW) on the capacitor mounting angle (item AQ) md
 the capacitor mounting strep (item AR) using four screws (item Q), and four
lock washers (item U). Mount two meter capacitor s;traps (item AP), using one
screw (item Q), one lock washer (item U), and one nut (item K). The a:ziembly
should now look like Fig. L. -

6. Remove the strap connecting MIOl to J105, and replace wit) the
C192-C193 assembly of Step S '

_ 7. Remove the PA tank box cover, and locate and drill mounting
holes for C367, C368, C369 and rubber grommet (item D) as shown on Figc 5.

(It will probably be necessary to femove the plate tank coil, L305, in order
to drill the two 1/4 D holes) Insert the rubber grommet in the 5/16 Xa. hole.

8. Mount G367 (and C368, if used)(item AV) shown in Figure ), using
two serews (item R), one soldering lug (item F), two spacers (item 4G), two'
washers (item H), and two nubs (item K). ‘

9. Disconmnect and remove the original monitor coil L307, c1d
install the new coil furnished (item AJ). Reconnect the lead from L (6 to the
l_leﬁ; hand terminal of L307, and‘the lcad from .0325 to the tap on 1307 Connect
the right hand coil terminal of L307 to the near terminal of C367 (an. C368,
if used), using No. 1L bus (item X) and soldering lué (item G) and toae end of
en 8 £5 pilece of AC92 wive {item AA). See Fige 7. Pull the free ls’s:;‘th of
this wire through the rubber gﬁ*ommet and temporarily gmuﬂd the obticl end at
‘any convenient point.

10, Connsct the remaining terminal of C367 (and C368, if ued) to

the ground lug, using No. 1 bus.



L9

1l. Refer to Fig. 8, and assemble the spannér nuts (item AH)
on the ceramic standoffs (item B), using two studs (item J). Place a
corprene washer (item E) between each spanner nut and standoff. Allow
each stud to project spproximately 3/ inch.

12, Faétan the standoff assemblies to one end plate of ©369 (item AX),
using f.wo lock washers (item V) and two nuts (item L). Assembls the coil
connector strap (item AM) and the arc gap strap (item AK) under the lock washer
of one standoff assembly as shown in Fig. 8. Fasten two capacitor connector
straps (item AL) to the remasining end plate of C369, using one screw (item T),
one lock washer (item V), and one nut (item L).

13. Remove the strap connecting loading coil L306 to the feedthru
bowl. Mount the C369 assembly, using two screws (item P) and two corprense
washers (item E). Connect the straps and replace the tenk box cover.

Uio Locate and drill four mounting holes for R345 and R3L46 (item AT) 2
on the feedback resistor bard in the P.A. bay, as shown on Figure 9. ) )

15, Mount 1345 and R3U6, using four resistor brackets (item 4), four
self<tapping screws (itemM), and four lock washers (item U). |

16, Connect the right hand terminal of R346 to the graind bus just
gbove it, using No. 16 bus (item Y). Comnect the right hand terminal of R3LS -
to the left hand terminal of R338, using AC92 wire (item AA). Comnect the
left terminal of R34S to the left terminal of R3LUS, using AC2 wire (item AE)
arnd to one end of an 8 % length of AC2 wire. Route the other end down into
the relay compartment, but do not terminate at this time.

17. Remove the lower front access panel of the driver bay, and locate
and drill mounting holes for K107 as shown on Fig, 10,

18, Mount K107 (item AY), using two screws (item N) and two lock

washers (item W)e

~y



19. Remove the lewer front access panel of the PA bay, and
locate and drill mounting holes for K302 as shown on Fig. 1l.

20. Mount K302 (item AY), using two screws (item N) and two lock
washers (item W),

21. Refer to Fig. 12, Connect the AC2 wire of step 16 to terminal 2
of K302, Iﬁground the AC92 wire of step 9, route it into the relay compartment
and connect to terminal 1 of K302. |

22, Using ACO wire (item AD) and a soldering lug (item G), connect
terminal 9 on terminal strip #1301 on the lww voltage power supply to terminal 1
of K107, Unground the AC302 wire of step 3, route it into the relay compartment
and connect 4o teminal 2 of KlO?e

23. Disconnect the AC90 wire from terminal 1 of El0l and from
terminal 2 of K102 (check with an ohmmeter to make sure the correct wire is
removed from K102), Clip and tape the ends. Connect terminal 4 of X107 to
terminal 2 of K102, usinz AC90 wire (item 2) and a soldering 1ug'(item G)o
Connect terminal 3 of K107 to terminal 1 of ELOl, using AC90 wire and a soldering
Iug (item G)o |

2, Connect texminal 5 of K107 to terminal 5 of K302, using ACS wire
(item AF).

25. Remove the AC93 wire comnecting terminal 1 of K204 to terminal 7
of E207. Comnset terminal 6 of K107 to terminal 7 of 5207, using AC93 wire
(item AB) and a sélderim; lug (item G). Conmnect terminal 6 of K302 to terminal 1
of K20k, again using AC93 wire and a soldering lug (item G). This completes
the modification. | |

26.. With the equipment in normal operation, check by momentarily
connecting terminal 2 of K107 to ground (corresponding to an are to ground in
the driver tank circuit). GI;IPI'IGI‘J: Approximately 150 volts de appears

acress s these points,



Plate voltage should be removed from both the driver and the

power amplifier stages while this short circuit (a.r‘c)v exists.

Momentarily connect terminal 1 of K302 to ground. Plate voltage

should be removed from the paser amplifier stage while this short circuit exists.
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"Bill of Material

Ttem No.

g =2 O N E B R e me om0 w

Part NOO
139 1900 00

190 1158 €0
201 0001 00
201 0037 00
302 0034 00
304 0016 00
30k 1900 00
310 0056 00
312 3220 00
313 0053 00
313 0056 00
330 0737 00
343 0133 00
343 0227 od
343 0330 00
343 0340 00
343 0341 00
343 0348 00
373 7020 00

Part Name
Bracketeresistor mounting
Post « ceramic

Grommet

. Grommet

Washer « Corprene
Lué « solder

Lug = solder .
Washer = flat

Stud = 10=32 x l=1/2
Nut « 6=32 Hex

Nut « 10=32 Hex
écrew « No. 6 self-tap
Serew = Lo x 1/4
serew « 10-32 x 7/16
Screw « 6-32 x 3/8
Screw = 6-32 x 1=3/L
Screw « 6=32 x 2
Serew = 1032 x 5/8
Washer - Lock No. 6




8 £t
95 £t
10 £t
6 £t

5 £t
9.5 £t
10 £t

P S R T S S R SV Ry X S R S R S ~ I )

Item No.

ggNMN-‘E‘;

5 B B

B % EEEEEE

G B

BB

Part No.

373 7040 00
373 8010 0
L2l 1420 00

1421 1620 00

Lo 2702 00
LLo 270l 00
440 2705 00
Lo 2709 00
LLO 2729 00
kO 2730 00
14O 2732 00
500 OLLS 001
503 L093 001
506 0537 003
506 4290 002
506 9987 002
506 9988 003
506 9995 003
506 9996 002
506 9997 002
506 9998 002
506 9999 002
710 3204 20
910 1103 10
936 1149 00
937 2025 00

939 106l 00
970 1727 00

N

Part Nams
Washer - lock, No. 10
Washer - lock, No. L
Wire = No. 1 bus
Wire = No. 16 bus
Wire = No. 18, ACS0
Wire = No. 18, AC92
Wire - No. 18, AC93
Wire - No. 18, AC902
Wire - No. 18, ACO
Wire = No. 18, AC2
Wire - No. 18, ACS
Post - spacing
Nut - spannep
Coil Assy - L307
Strap - arc gap
Strap = connector, cap.
Strap = connector, coil
Coil Agsy - 1110
Strap - capy meter
Angle « cap. mbg.
Strap - cap. mbg, shord
Arm = arc gap
Resistor - 25W, R3LE,6
Capacitor ~ Cl9L
Cap - C188, C190, C367, 8
Capacitor, 0192 83
Capacitor, €369
Relay K107, K302
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A3
21E/M
Overload Relay
Modification Procedure

The purpose of this modification is to add individusl ovérload relay
protection for the PA and modulator stages of the 21E/M transmitter. The
modification has been planned so that the transmitter is operative at the
close of each step for steps 1 through 23. Thus, the modification can be
interrupted at the end of any of the first 23 'steps for return to the air,
However, the transmitter is disabled starting with step 2L, so that a full
off-the=air period should be allowed for steps 2L through 37,

CAUTICN: Remove all primery power at the main wall switch before
proceeding.

1, Remove the chassis skirt from the audio amplifier chassis in the
driver bay (this is the lower chassis on the right, viewed from the rear).
Locate and drill mounting holes for R=193 in the front apron of the chassis,
a8 shown in Figuwre 1.

2. Mount R=193 (item Z), using 2 brackets (item A), 2 screws (item F),
2 lock washers (item J), and 2 nuts (item E)o

3. Remove the chassis skirt from the audio driver chassis in the driver
bay (the upper chassis on the right, viewed from the rear)., Locate and '
drill mounting hole for R-1LlL in the front apron of the chassis, as shown
in Figure 2,

Lo Hount Relhls {item M), using one lock washer (item H).o

5. Refer to Figure 3. Discomnect the AC=905 wire from the arm of
R=189, and reconnect this wire to one terminal of R-193. Connect the

remaining terminal of R-193 to the arm of R=189, using AC=90 wire (item U)o,

mla



55 ]

If the transmitter is to be operated following this stage, temporarily
short-circuit Re193. |

6. Refer to Figure L, Disconnect the AC-5 and AC-0 wires from
the counterclockwise terminals of R-162 and R-163; leaving the AC=5 wire
which conmnects the two terminals tegether in place. Connect the AC=5 and
AC-0 wires to the counterclockwise terminal of R=1lli. _

Connect one end of R-143 (item AB) to the clockwise terminal of
R=lilio Comnset the other end to the groﬁnd bus which terminates on the
mount ing screws for X-121, Connect the arm of R-1llilL to the co-unterclockwise
terminals of R-162 and R-163, using AC-5 wire (item Y).

Remove the temporary jumper added across R-193 in step 5, Remove
and discard R-188 (comnnected between terminals 9 and 11 on E=-101), Replace
-the audio amplifier and audio driver chassis skirts.

Se.t R=-1il all the way clockwise and energize the equipment without
modulation. Adjust R=1il to give normal audio driver static current (sapp-
roximately 100 ma). De-energize the equipmernt o

‘70 Remove the front lower insert panels and the rear filter panels
from the power supply and PA bays. Locate and drill mournting holes for
C=370, C=371, R=341, R-342, R-343, R=3ll, K-306, K=307 and rubber grommets
A(item C) as shown on Figure 5.

8. Insert rubber grommets (item C).

9. Mount relays K;306 and K=307 (item N), with the coil terminals
down, using 3 screws (item G) and 8 lock washers (item K)o

10, Mount resistors R=33 and R~3LL (item AA) on the rear of the panel,
using L brackets (item A), L screws (item F), Li lock washers
(item J), and L nuts (item E).



1i. Mount varisble resistors R-3L1 and R-3L42 (item L), using 2 lock
washers (item H)o

12, Mount capaciter C-370 and C=371 (item B)o

13. Connect the positive terminal of C-370 to the counterclockwise
terminal (viewsd from the rear) of R-3Ll, to one terminal of R-343, and
to terminal 2 of K=306, using AE-5 wire (item S). Do not solder K=306
terminal 2 at this time, Ses Figure 6.

1. Connect the arm of potantiomvter R=341 to terminal 1 of K=306,
using AC~5 wire (item Y).

15. Connect the negative terminal of C=370 to the clockwise terminal
of R=3h1; and to the remaining terminal of R-3L3, using AE<90 wire (item R).
Connesct one end of a 96" length of AE=90 wire to this same point, and route
the other end up along the front corner of the cabinet to ths vicinity of
the feedback resistor board. The other end is not terminated at this time. |

16. Connect the positive terminal of C=371 to the countercloclwise
terminal of R=32, to one terminal of R-3Ll, and to terminal 2 of X=307,
using AE=6 wire (item T). Do not solder K307 terminal 2 at this time.

17. Connect the arm of potentiometer R-342 to terminal 1 of K-307,
using AC-S wire (item Y),

18, Connect the negative terminal of C-371 to the clockwise terminal
of R=3L42, to the rema‘ining terminal of R-3Lli, and to ground stud E=306, |
using AE<9 wire (item P) and a soldering lug (item D).

19. Connsct terminal 3 of K=306 to terminal 3 of K=307, using AC-3
wire (item X).

20, Connect one end of an 8¢ piece of AC-5 wire (item Y) to terminal



L of K=306. | Route the other end :{nto the power supply bay to the vicinity
of K=203, but do not terminate at this time,

21, Connect one end of a 9% piece of AC=95 wire (item V) to terminal
L of X=307. Route the other end into the power supply bay to the vicinity of
K=203, but do not terminate at this time,

22, Comnsct terminal 5 of K=306 to terminal 5 of K=307, using AC=90
wire (item U), and to one end of an 8' piece of AC-90 wire. Route the other
end into the power supply bay to the vicinity of terminal strip E-207, but
do not terminate at this time,

23, Connect terminal 6 of K~306 to terminal 6 of K-307, using AC=96
wire (item W), and to one end of an 8! piece of AC-96 wire. Route the other
end into the power supply bay to the vidinity of K=203, but do not terminate
gt this time,

HOTE: One full offethe-air period should be allowed for performing the
remaining steps. The transmitter will not be operative again until step 36
is completed, |

2h. Using AE-9 wire (item P), short-circuit resistor R-206 (and R=207,
on a 2IM),

25. Disconnect the AE-$0 wire from R-329, and splice it to the AE=90
wire of step 15, above, Tape the splice. Connect the sames terminal of
R=329 to terminal 2 of K-306 (see step 13), using AE-5 wire (item S).

26. Disconnect the AE-9 wire and the bare bus from the lower terminal
of R=332. Splice the AE-9 wire to the bare bus and tape. Connect the
vacated terminal of R=332 to terminal 2 of Ke307 5 using AE-6 wire (item T),

See step 16, above,



27,
of R=205,
ends,

28,
of E=207.

29.
of K=203.

300

Dizconnect the AC-6 wire from terminal 1 of K=20l1 and terminal 1

Remove this wire from the cable and discard, or clip and tape the

Disconneet the AC=9 wire from terminsl 2 of K=201 and terminal 5
Discard or clip and tape.

Disconnect the AC=95 wire from terminal 3 of K-201 and terminal 6
Discard or clip and tape.

Discomnect the two AC~5 wires from terminal L of K-201, Splice

these two wires together and tape.

31
of K=203a
32,
of E=207.

Disconnect the AC=96 wire from terminal 5 of K-201 and terminal 3
Discard or clip and tapeo
Disconnect the AC=90 wire from terminal 6 of K=20l and terminal L

Discard or clip and tepe. (Caution: be sure the wire removed

from E-207<l; is the same wire as the one removed from K<201-6), K-201

should now be completely disconnected. It can be kept as a spare for the

new averload relays, K=306 and K=307.

33
3k
35,
36,

Connect the AC-5 wire of step 20, above, to terminal 1 of X-203.
Connect the AC-96 wire of step 23, above, to terminal 3 of K-203,
Connect the AC-95 wire of step 21, above, to terminal 6 of K-203.
Connect the AC=90 wire of stepp 22, above to terminal l of E-207,

using a soldering lug (item D). This completes the modification.

37,

Set potentiometers R—Bhl and R-3L2 at their clockwise stopss

Energisze the squipment without mcdulation but with normal PA plate current.

Slowly adjust R-3L2 until K-307 trips, then back off slightly. Reémove and

reapply plate power. If K=307 trips on the starting surge, back off a slight



additicnal amount on R=342,
Apply 1000 cps 95% modulation briefly, and guickly adjust R=3L1
in the same manner,

Rgplace the front lower insert panels and the rear filter panels,

9=15=54



Bill of Material

Item -

Quane Noo  Part Number Pazrt Nams
6 A 139 1900 GO Bracket -~ resistor
2 B 18, 2000 00  Capacitor = C=370, 71
2 c 201 0019 00 Grommet = 3/16 ID
2 D 3& 1300 G0 Terminal = lug, No. 10
6 E 313 0002 00 Nut = 6=32 He:z
6 F 343 0169 €O Screw - 6=32 x 3/8
8 G 33 0185 00 Scm} = 8=32 x I/L
3 H 373008500  Washer - lock, 3/8
6 J 373 8020 00 Washer - lock, No. 6
8 K 373 8030 00 Washer - lock, No. 8
2 L 377 0003 00 Resistor - varisble, R-3L1, 2
1 M 377 00LO 00 Resistor - varisble, R-1Lk
2 N  L10008; 00  Relay - K306, 7
7f6o P LLO 2501 00  Wire - Nos 1, AE-9
9 fto R Lho 2502 00 Vire - No. 1ll, AE-90
10 ft. S LU0 2532 00  Wire - No. 1l, AE=5
11 ﬁ%; T LLO 2533 00 Wire, No. 1, AE<6
13 f%. U L&o 2702 00 ¥ire, No. 18, AC=90
9 fto ¥ Lio 2707 0O Vire, Mo, 18, AC=95
i fe W LL,0 2708 GO Wire, No. 18, AC-96 -
Sf. X  Lh0 2731 00  Wire - Noo 18, AC-3
128, Y Lo 2732 00 Vire « Noo 18, AC-5



73

Bill of Material (Continued)

Iten
Quan, No., Part Number Part Name
1 z 710 3300 20 Resistor - 25 W, R=193 - 3 OO o
2 AA¥ 710 3520 00 Resistor = 25 W, R=-33, L
2 M 710 320 0 Resistor = 25 Wy R=3L3,lL
1 AB  T7h5 5652 00 Resistor - 2 W, R=143

* 21
w 20M
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HREM

21E/M
MODIFICATION INSTRUCTIONS
Mcdulateor Circuit and Bias Plate Fuse

The purpose of this mocification is to rsduce the poteidial difference
betwaeen the m.mhngs of medt...ats_c*z transformer T«211 by applying the. sar
DC potentizal to both primary and secondary.

Also includsd in the wmodification Idt are five 3 ampere sioweblow
fuses (Ttem A) to be used in lieu of the original bias piste fuse, Fw202e
Pleass install onz of these fuses, rstaining the remaindsr & spares, and

correct th2 instructl: ook pa list to correspunds

s

-

rmiach the treansmititer et the maln walil :witch before
Ting the medulator cirecuit modification.

-

3C0
parfo
3. Eemove the back panels from thas PA rectbifier beys.

- 25 ERefer to T ig. 1. Remove and discsrd the ARG wire corneching
3o Remove and dlscard the K0 wire comrsciting terminal L of T=-211

o FRemove aid discerd the XKBEO wire connscting Le309 tc C=350 {amd C=351).

& ©S. Refer to Fig. 2.7 Connent L=309 {0 terminzl h of T.211, using XEO
DR AT AP

wire (item D) and 2 sclder lugs (item B)o

@

V Bo (’s-mf\ st tozminzl 5 oof 7.711 to £-350 (and C-351) ueing KEO wire
{item D) ard 2 solder ugs (item B)o

7. Comnect $he remaining terminal of Ce350 {ard C=3%1) to gcround,

using AEY wire (item E) and 2 sclder lugs (item C)o On the 21E, this
"““O’dld point can be the ground stud on the PA bay relay panel (E=306),

On t}e 21, either this same stud, or the grounded terminals of C=35h thru

ole



C=356 cen be used. Route the ALY wire woll sway "om 8y h.gn veoltage

peintse

(‘?

8o If the egatting of the modulation transiomer sscorx ary arc gap

Has d:. stursed during the modification, ressh as follows: ot the gap al

not less than 1/.Lo" nor more then 5764" for sea level operition or noh

iless than 5/6L" rvor more then 3/32% at 8000 fest. Check by energizing
the squiprerd in normal opsration and asplying 1007 modulation, If

the arc gap fires, de-ensrgize the equipment and increase tre gen in not

(

- o '] e 37 s o 3 S -~ R e A 3
acre than 1/64" steps until the gap does nob fire in normal operotions

&

T e E ENR) 1 - - MV A o
9, TReplrce the beck pansls. This comp




Quane

h

10

Bill of Materizl

Item Part Number Description

A 264 0009 00 Fuse = 3 Ay slow=blow
B 304 0117 00  Lug - solder

c 3Ch 31500 00 Ing - solder

D k23 02315 €O Wire = HV, KEO (£%)

B L0 zsol 00 I:Lre - I\?o.; 1h, AE9 (£%)
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