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INSERTS

EBI-3310 Harmonic Filter, Model 4PY25F1

EBI-3389 Vestigial-Sideband Filter, PL-7776403-G 1, -G2

" GEC-972  Small-Motor Service Station Plan

GEF-3506 Renewa] Parts, Type AK-1-15 and AK-1-25 Air Circuit Breakers
GEH-790  Horizontal Polyphase Induction Motors

GEH-1790 Instantaneous Current Relays, Type PJC

GEH-1807 Air Circuit Breakers, Types AK-1-15-3 and AK-1-25-3

Form 7674-F Installation and Operating Iastructions for Motor Pump Types JCS and GS
Shaft Seal (Ingersoll-Rand Co.)

Form 7720-E  The Cameron Standard Duty Motorpump: Instructions for Installation and
Operation and List of Parts (Ingersoll-Rand Co.).

ET-T1165 GL.-6251, Description and Rating

SAFETY TO HUMAN LIFE

Personnel are protected from accidental contact with high voltages dangerous to human
life by shielding, interlocks, and shorting switches. The cubicles are fitted with control
circuit interlocks and high-voltage a-c and d-c shorting switches actuated by the rear ac-
cess doors, The interlocks open the rectifier contactors, while one shorting switch con-
nects the positive and negative terminals of the rectifier and the other shorts the three
secondary terminals of the high-voltage transformer. Thus, double protection against con-
tact with high-voltage circuits is afforded operating personael.

While every practicable safety precaution has been incorporated in this equipment, the
following rules should be strictly observed:

1. KEEP AWAY FROM LIVE CIRCUITS. Under no circumstances should any person be
permitted to reach within, or in any manner gain access to, the cubicles with interlocked
doors closed (or with power supply line switches to the equipment closed); or to approach
or handle any portion of the equipment which is supplied with power; or to connect any ap-
paratus external to the enclosure to circuits within the equipment; or to apply voltages to
the equipment for testing purposes while any noninterlocked portion of the shielding or en-
closure is removed or opened.

2, DO NOT SERVICE OR ADJUST ALONE, Under no circumstances should any person
reach within or enter the enclosure for the purpose of servicing or adjusting the equipment
without the immediate presence or assistance of another person capable of rendering aid.

3. DO NOT TAMPER WITH INTERLOCKS. Under no circumstances should any access
gate, door, or safety interlock switch be removed, short-circuited, or tampered with.

4, FIRST AID. Study first aid procedures in handling electrical shock,

ii {(Rev. 5/57)
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INTRODUCTION

The General Electric 50-KW High-Channel Tele-
vision Amplifier {(Fig. 1), Models 4TF5A1,2, is an air-
and “water-cooled television amplifier deéigned to
provide the broadcaster with modern equipment capa-
ble of high quality performance at low operating cost
throngh amplification of the RF output of a 5-KW
television transmitter to 50 KW, The Amplifier will
supply a 50-KW synchronizing peak television visual
signal and a 26,6-KW television aural frequency-
modulated signal in any one of the high-channel VHEF
television channels 7 through 13 when driven by a
‘transmitter normally rated at an output of 5 KW,

The Type TEF-5-A Amplifier when used with the
General Electric Type TT-6-E 3-KW Television
Transmitter becomes the Type TT-26-A 50-KW Trans-
mitter. The Type TF-5-A Amplifier when used with
the General Electric Type TT-32-B Television Trans-
mitter becomes the Type TT-36-A 50-KW Trans-
mitter,

It is the purpose of this instruction book to provide
detailed information concerning the circuits employed,
the method for their adjustment, and the maintenance
procedures to be followed so that long and satisfactory
service can be had from the equipment.

TECHNICAL SUMMARY

ELECTRICAL
Aural Amplifier Visual Amplifier
Type of Emission: FM AM
Frequency Range: {Carrier Freq.) (Carrier Freq.)
. Channel 7 i79.75 175.25
Channel 8 185.75 181.25
Channe] 9 191.75 187.25
Channel 10 197.75 193.25
Channel 11 203.75 199,25
Channel 12 209.75 205.25
Channel 13 215,75 211.25

Power Output:

Input Impedance:

Load Impedanc;&: Required:

RF Power Requirements:

Lower-Sideband Attenuation:

( Upper-Sideband Attenuation:

26.6-KW maximum (14,249 dbk)

50,0 ohms with VSWR of 1.2 to
Lorless. (1-5/8" rigid line)

50,0 ohms with VSWR of 1,75 to
I or less. (3-1/8" rigid line)

Approx. 2.5 KW for full output

50-KW maximum peak (16.99 dbk)

50.0 ohms with VSWR of 1.1 to 1
or less at the center frequency.

(1-5/8" rigid line)

50,0 ohms with VSWR of 1,1 to 1
or less. (3-1/8" rigid line)

Approx. 5.0 KW peak for full output

More than -20 db with the 200-ke
sideband as a réfereance for a
modulating {frequency greater
than 1,25 mc and more than - 42
db for a modulating frequency of
3,58 mc when the exciter is a
General Electric Type TT-6-D
ot TT-6-E Transmitter or equiv-
alent

Determined by the characteristic
of the driving transmitter

(Rev. 5/57) 1




EBI-3295

‘03 SI0H b

STOISTaWL( [e31S4lUd [[e-204Q Burmwiqg spmng g *Fig

(Z "A9Y T Ways “LEEC /LD

{GIHSINYNL 13778 HOLONANOD HIANNKID

{1ndn))
AN §29°1 -
FONYIS 3NIT NOISSINSNYYL

‘0°g8
218’2 NO dS

A M3IA

PSERS8L-0 23S NYTd EBOQTd 431539915, €04 L

“INd  QMvmdn

AHOIVHLS 3JAID OL 9NILJIT NIHM SHYE yIAYIU4S 35N B

NO u400Q_d¥¥3Y 30 NQILHGd WOL108 NI CA1v301
Wefl Y2 X 2/ GI SHALTS 1SNT 8 IMYINI alv 2 'S

) “d3HLO HOV3 OL

QIIBWIASSY WV SLINIGYD 380338 CIAOWIE 38 LSNW
L3NIGVD HOWE HLIM 03174415 SLI08343 ONILLET b

(CD F'9 WQMA 1S3NDIY -aININGIY IYY

ST13NYd ON3 IYNOILIQOY 1 " LNIWIONYENY Q381530
ANV NI Q30v74 € Q31vuvdas 38 AYWSITHIEND ¢

4004 Nt S370H "V13,00°Z “13NIAYD

40 0L M0136, 05871 "9NILLId N30TI0S 'QT_G16' ¥
HI SILYNINEEL 37218N7 IHL 0SSN SNIdId MILYM 2

‘3TWLSN] 38 LSNWN 1IN 1SAIVHX3

NOW®OD 3JH1 0L 0317ddNS_¥IY TvlOL FHL INITIONYH

40 38YdYD HAMOTIE ¥ T¥DILOVED LON S] SIHL A

LITLA0 MV LY JHNSSIHL OVE 34V3N0 0L LON SV

0S 371$ LNIID1J4NS 4C 38 LSNW 100G JH1 1ona
LSNYHXE NOWNOD Vv OLN) Q3dId S ¥V 137100 41 |
CS3ALON

(QIHSINYNG 137INE 8 IONTId ONILYW ) 4

(LndLng)
3N G2lI'E HOd

ISNYId 3NIT NOISSIASNYHL

T M3IA

404

"

"9'9 ¥l

SLEy NO 9503
$370H 9°°yos
m_.mw 047G 90"

-

N334Ds

—3TBUACK3Y OD'R1 X 00'C

¥0040 HY3H g H00q

¥—¥ NOILD3S

[}

f— 05 .t.i_...oo.m._i s
1.

f
1
0011

I

le— 0GLI ||_aoqm_.._

Omﬂ__

|ﬂ|

L3TNI @i
JIUNBILOY

T

i

L~

v

HIGTANY Tvany

SQNLS ONNOWD TVNINY3L 02~

MIIA LNOHA
H313LL03H

I - L
Z vy A

HONIML Jdim H03
SH3A0D 2TEVAQONIY

2™ H3E4WY TYNSIA

<&v¥3 GN3
194816242 d

On.m.l_ _ :

"Bt

6b1
‘Bt

i B

4 3 a

=

=

L

avo N3
29518202 T |

[ ||d.|+

Qg"

at

A

14 310N 33S)
¥31714

no ¥y
1371 m\l |%

\\
~

- oggi--t 1T E2
/ mmh._.

{2 310N 338)
. H3LlTd
Hiv L3N]

¥000,9€ ¥ NYHL
09°0L LINIGW) :
ONIROTTY O3AOWIY
38 AVW Z1ONVH
LNONZ 13N
HALIN'S4YD ON

LITILN0 SHIM
JIVNE3ILY

{ ITEVAQWIY )
S907 ONILAIT i

.Em_oo.mT ” ;

2
L— 00%%;

2] 189G
|u|®

)

N33HOS ITGVAOWSH OOEI X 0O'¢
~ .
b usv L3N M3IA dCL l
- N SNYd ISNYHX3 ¥04 n
/ Saileihlag _sno" SONIN3d0 Wa0oe |
t ]
. 1

-l

w\
il

0551

00LE

00'g -

\,\mh._.:.:o MM ILYNYIY:

3NIT NOISSINGNYYL
WHO 0510 52971

3NIT NOISSINSNYYL
WHO 0% WIO §21'¢

~

L957g LIING d3LMI

2 (Rev. 5/57)



EBI-3295

SEOTIVD0T] preog [EUTWIS]

(T 39378 *LEECLLLD)

:FotaeI 2UIPLQ

r M3A H M3IA W M3IA N M3IA
A P T PSR e
wm._w_ v2'8 e o | [a] oS
o —— g |
f-.rrl
. ose  |[F3BIT~
aret & MIHOS
- sanLs 4 T t _mfm//._cz_zzm»
. _‘. WHIL 00— 00 2g -0l
00 &~ oz-7 L 00"t g MeEIE] _
} = -033§ 3SIMHIHLO
- 05'¢ [T[e34 SSIINA SMINDS oo ie
ﬂ@ﬂmmr + 1“\\ En TYNINYIL ZE-BH
I MIBIS 3 Il
el wzumwu_of!l. TYNIWNAL 2€-0l o ‘_HI co,___m os 1 2 g
002100 070
e “ I
oo @|| oo (o
Hu =3
-l SNl =0l
3-3 NOILD3S d-a NO[LD3S
. ¥0071d
g2 NA_ OL N3dO- :
BE
I T\ t
'—ois # 1 —
—£"0001 oo !
{ | vaLs T T3NNYHD
ﬁ mgmgnmhw 378w
sqnis 0 &1 AR ——H
TONIREL _ o5l i
0z- S S . 4 L=
OIELD 6819 | ™ Q3LI103dS ISIMNTHLO \ 2619 |19
le-oog SSFINN m;um_um Bos _Al
007G , v__ TYNINYTL 288, :l. oo
i~ [

Dm._.l_

f

1

¢ Fig
9-9 NOILI3S 4-4 NOI1D3S
S0nLS "Wu3L oe-
CR. N % * | T
TalL cals| ©O'9 4 0% "saiz
T =
W—= U-LU-| ogal ok, I R
] A S |1
saLs saLL
saLs paLd . 00g—<]
li_ul_v. oo \ 00's
00's
l“ ‘aside l\
-03dS 3SIMEIHLO
SSIINN SMIUDS
TWNINMIL 2E-3 %
-3 NOILD3S -89 NO|LJ3S
3 “ $ 1 T
=815 _M_._wl o0 0o
z z |w| N :u:u
SL°L
0561 i AL
zl-.. h o0 c o BELE 2818
Coes
18 s
i_! —o0's
i i I |
- »
“aI3ndy

=03d4S ISIMHEHIO
SS3TINA SMIYDS
TWRINYSL SE-8#




EBI-3295

(1 a3y ‘¢ 39348 LEECLL

QN3 Y3HLIZ - M3

N3 “WYHO - Nid
Y10 gopg-— LPE
0500+

" 370413 1708

‘TIG £00° F SLEP NO
Q39943 AT1IYNO3
S3TOH 9 "YIa 20%"

[ J— [— — i
; { . L :
Iam07g pOE 010K “XMaWoldajay ‘Jegolang sur  indo] :Furmerg sutpng § Frg
-
"S8788 1HSI3M
4Am079 8 HOLOW
. gl
AVMADI 14YHS 9 A3N Tk 69—
x3lg HLIM® WdY 0GB2/0SHE
3TOAD ©5/09 " 110A OF ¢/ 022 I
B Sy -B0Z “ISVYHd £ dH I N i H
R Ny 3dAL'D WHOZ LIWSP
'd°6,.5'¢ B W40 009 WdH O1IE \ MG TIQOW  HOLOW 89'c
ALNG NV3 | 218103713 WHINID :
4. r///f !//I// “MAHDS
- d¥D 02-Y4 u04
S3T0H ONILNROW &
os's
i _ f
008l P
113,
T sl'e
sz -~
GL ! o€
. : 1 Y
o mhh|J _
00°s 1 _
{“ly¥ny) 236 B (YNSIA) 136 HILINWO0LIITIZY .
“SINYNA HOLISNNOD
o mo._.ﬂ:ozoo HINNI 1 H3IHDL3IHLS 2NIT LNdNI
1A QN3 . -
w10 9997 e 52 ..l_ 8ee i _.T
voC0 T+ QAHS INENA — ) I9NYIS BOS
378V0 (/65 -98 H03 Rt I q , Ssomang 2OrE
nr09z-9n SoMd A . |
L ooz 1 ]
W 9088 4310vy13d jisn ac's
- == oow
| TEY | 1%
L. PR | N W el S = Hi 1
= i
. ! ‘9
: - [
5L — [—— = -
‘XYW L oosl
_ ¥ 064'2
ﬁ 00¢
i 7 T s {g716) [SONZ HLOE) JONVTA T3AMS
Qo'g ; oc’y INIT NOISSIWSNYHL §297) HO4 IONVII QLS JoNY4 OS
ool
aNZ HOY3
3anv1d B¢ gos QIHSINENS HOLDINNOD

!

¥QLONANOJ HINNIZ

4 (Rev. 5/57)



EBI-3295

(¥ 12945 “LEECLLLD)

FONV4 4m>_;mL

w
gnIas s4-23[2Q ‘Tog JoIsTSay ‘sapord desag (15¢) 197ERId IMIIID PBuraerq suIpng ¢ 814
6HG X009 HO01ls1S3Y
SATOH ¢ I . | -
A 05°92 ) mm_.m_
{vss ¢ g5 saemoN) 256 HOLIMS A-V T||l__ 00'82 ——* e~
| - Nl | !
(S3IVId ©) LAONOONY J feset 1 sz
Y MIIA JI4INIONOD '¥IQ 00'E * 02 218"L 001 9 © ©
/ F !
292 _|I os2 0s°'02 ! ==
.l_ N _ _ | 4 n33uos
™ ) _ LY sz QIHSINGAY SLIND WHILNIGI 2
1= o (Y34 ESA 4aLav)
J vi13a tiwvanyy 30010 d3IIMS
-] ) —
J {i'HS 1, M3IA 335)
“INIT NSWX
505 2¢ wod Fonwd
6492 gl's Wt
¥ — jou
os'1g _ _
Y = N S—
ra
s ] - - - -
@ i am FONY A TIAIMS i SHLS S
| ! i I T g4 _
_ / : Q3HSINYENL
e GrOl—] 0091 e 22 186 HIMNY3IHA LINJHI D YOL2ndaNOD HENN| 3NO
2 .
‘wos T u04 ) s29°Z1
S310H SNIINNOW 006 218" 1+ ool
ez - | N
WOL108 8 dOL ; — — ek
SLNOMOONM Y1 05" @ R AR
{1vnsiay 30010 d43IMS : 9, [
{ UHS 1, m3UA 33S)
) s INTT NSHX
OGS T 804 IONVII
I
—| - T os'e2
| LT
- - 009z
wt
| g { S30Vv1d 21} SLNO%IONH
s2°21 DISINIONOD VIC 05'Z 8 00 2~ o P
I ~0 2 o
. = = .
aaHSINGIN ! 1 | | T
HOLONANCD HINNI 3NO _ S _
_I. . i_ aa1s uv4 ; _ _
52979 S3T0H DLW b
V10 s2¢’
{S3OVId T) WOLLOE 9 4OL * SLAONDON
SINLNIOROD VIO 0O'€ @ 06 '00°2
./Jl\ /.r\\ /l\. ’




EBI-3295

IPUFENG BONAN-UOSTW ‘JUBL 30ep (TNE) I9qus1g oI ‘dung 1030 Sefuensxy 3esH Fmaerq swpng 9 F1d

(€ 39948 *L€¢CLLLD)

SLNOMOON® 39V 1438

AYW LNCLAD 2IX 9

ARYL H3ILvm
2z 35v5 40 WOLLOE
[3dAL H3070S) 334 F1— (20 2€- ¥NYL ¥3<d00 WO 0OI) g "doL "SLA0 MG d3IMv3Lg LINDHID
ooce os-ce -MO0M DIMANID
-NOD "VIG 21| ; 32
. : e HOS TF HO4
0§22 06°52 2 8g1 6L P
_Jose o0t~ sz 2o S370H ONILRNOW ¢
o — o S ey P P~
= =~ 3 5T ()
AN ] il = — —— Jl d= —- |ﬂ.
t i—8 i 29N —arz 11
(nmog  H3NIVELS NYTII3NOSYW ! !
ond 1AQ Ny31D ' -
HLlM TIASNT) T XONddY 009 -——w i
' ogeE sz'zg
MOTd JO NOILIZNIO (IRt 0012
i | Bpdedogly iebeplegll |
| |
! 1
) ! e e .
! HE=-| v +1e)] uom ) srv
|4 2ra El...fl ———- Ay —-- i
-t ¥ 3 4 kY - o = -
(SQN3 H108) , i _mu.m_7l1t . w_.iLt \ _resee
AvIYHL 3did £t o 2T ELY 7 N
- a0 J2) oNtent .z 30H 55390V '3SYD 30 WOLLCE ¢ £0L° SLNORIONN
“ (5370H 9V 629 JIWLNIONOD VIO 00'C B ‘9G°€ 95k “2I's
samid
ANG NY3IID 0 §2 | 46921 Jo051 [ o2 1x1] 4,01
L] WA | H3Lvm|"alvA] a9 | 417
NOLLUISSIC | NILlym AT | INa A1 | uNg
. [+ + TALAG 09 | ‘woiow K¥3
. osps Tvio o .ms_qamt: omm.wo"rm.uw_..._oo%m_ q 40 SNIJYy ANIYYNY 3NN §330x3 ISV ON NI 'ILION
LEE! rE " 31040 09 QVIH YLOL 13 081" A . 3dN5S34d 15010 ON K .

3,051 dW3L 'C'I'HS 'dS ‘H3Lwm 031TIISI0 40 ‘W'd'S OF °HINIVLIY SSvHd sTaz sLsz Q3T vas | 28'1 | €67 |06 (0422 | E9LE
(SMOTT38 AYOAH "30¢d LSISTUIN HLIM Ty3S LJYHS IVOINVHOIA INVED NHOC SIT0H § 3UNSSIHL 1IN0 dS.9C [ ooz | 641 l2owi|09bz | Oszs
YAZNOYWE 1V JWNd 8T SHE LM C 371040 09/0S ' ISYHE £ ' LTOA Ob/0ZZ " dH S vIQ 295 24 0005

. SHNSSINd W08 95 .50  sez | e |sirfoszz| gors
£8S dANd HOLOW 21 et
SKINIGO b " 4 SNOILIONOD | dHE | s o was| 5% | T35
AINGNOD W1 S ¢ {S3T0H 9 'w0s § 3412 NGILONS .2 R ooes e - GIHSINUNI SLINN IVOLLNIGE 2
¥O04 $IIOM OLK 5 o005 2418 {285 9 18% SIAMINI) YI9NVHIXT 1v3IH
Qo1 : z_d_mn..lnl
og . P, q I [ 378vAOWIY) F—— 05’82 ——]
v o1 4
_.f |A|| looe 008l $931 80074 ~_ |
i
MOTA HIY
oC's G4 ¥ MNUL OL NUML3B
05's ﬁ ONILLIA ¥3G705 0152
- _ D -
NOI123S T10D
290"t D s3asns wowd xtdans |
ONILLIS ¥3GI0S T T2
= OO -
L g ————q r——=-7 _—
...mn ! | ' | 7 R ose2
I | | I N3 HOV3 2 A
Sk _ ﬂ _ NY4 | I wyz | NOINNAYL SNiLs17
| .
05 —1=] ! h m.N¢_ F 0568
3did 3AIS1N0 4| 301N
30YYHOSIA, | .|_ BYL > ST Blomfme OF Gl amtia 5L b im] osie]

SL0A 022
37DALD 09705

35VHd € 'dHE

Wdy 0CHI

"NOLLYH3dO 04
Q3INIENOD 38Y SLIND
| NIHM QIAOWSY 38

i OL ION WY S¥3A0D



EBI-3295

(€ "23W ‘9 1997 *L£6CLLLD)

SL1F LM X0dddY

02 HIWHOASNYHL
CA3NOIOW A8
G3ddNs sv 11§ dO

MIIA JLVYNEILY

I—(—DO'EB >—h|

_n|oo.mmilr_

}4‘09'6‘2-@

12D SUT ‘ISWIOISTBI], 28ld ‘Siolowsy Fuimexy surpmO [ ‘Frg

(S370H 9)
808

{SNILdIT 804
3Q1S HOVE 8)

v L2

(S3¥Td € WIdAl)
SLOACHDONY SININIONOD

285t 8S0% ]

5% S 90t

LMIWIDNYEYY TUNINEIL  JLYNHILTY

2N+ O & OOOU OOOO@ CE OOO_”U
N+ O €K H

S n..me JEEL v Lx

+5 + +

. | m.m_ gt=+ +21 ...rm & 2x
NTE S T b +g
ol 2l Wy + 1%

V541l 30 Luvd SY 0350 NIHM

SHOLOINNQD HMNIT IAQWIN :310N

SHQULIINNQS HOLINTNGO H3INNI 2 ONV
YOLINONCD Y3ANNI HLIM J317ddNS

19 08€291L-1d
ANTT 8 € ¥IHOLYW 3Nt

IONVIS

z :\ o

ELL R

IA3AIMS _ G2 X G S10T8 m

b 00'09 ,

ILg 40 M3IA 31¥YNYILIY 338

Q0ve 1M

ILS Y3IWHOJSNVHEL 3J1ivd

Lt 6!
TeSel
g w_m/./J! s

£z

seg 1 N\

E -u E

0509

ipIE |, L2 |
€612 | £5712 !

=B
\.%“.w ey e ninimlnlnininisis
100 oTOooooooooo
: y | — — - ]
mm:wT .
s1 e Q009

(STUNIWYEL} VBONE - = —

S370H 9iW ¥

‘¥id 529°~

.8’

3g1s How3 ()
L1naNogd 0sM
HO4 SLNOADIONN

{ STYNINYIAL £2) V2ONII -IMJ..
i

+9 +8l I+ -
L +m .LN TR T T

+b_ 202 o8l L6 6 hnxq SLADHTONN

LN 46+ =6l <L +¢] +8 X

N i
99— CEIo0o® f
< IN% OcH vH ZH 95'9
LSTYNIWY3L 9] Y2INE| - w_ A

{ Q3HSINGNS SLINA IV¥JILNIA ATTVIINVHOIN 2}

816 B 116 SH010v3y

i

0QL2

fe—— 0018 —]
f——— 0O NN.I_ 4 00's Aoo,mH
T pp———— (8] g
bulf el T = ¥
_ ! :
\
4 0568
| 31v1d INYN
m J b, 13718vA0W3N)
roo.»v [ 9n7 9NILATY
, . ¥YIY B LNOWI
T} 1SNYHX3 MIY

(Rev, 5/57) 7



EBI-3295

(¢ "a9¥ “|I%/96.-0)

12a1x] g-2¢-11 ‘mode] worreig paisaddng g Ty

BivissL
5350dyflg NOILINHLSNGD 204 LON

= Jll'lll _
4
i
91 |
o || B-2E-1l
MA 0S ACUINOD B B3131LI3k My 05 mH Q5
Y3417 NE 1vHENT CERT e B LT FEFIERE] ¥3LIIX3 TWNSIA 23141dHE TENSIA 831411934
[ i - e - - — = = -
1 ; H
z.E.m:u\\
$87 Q08! UM $87 0202 M 587 O%0z L $87 CBSI LM $87 0OsI Lm S87 oos im : ILSV I
WA 005 1Ading uir WAD Q0 LRdING HIT W32 Q05 INdIND HIv WdJ 001 1PALRO 3w W43 009 LNdIND HIY WA 005 LN4ing MY
L
M Al ]
i ST T il
M | -
T

_.-L.G_m_d HOv3, 87

i
|
i SdvD SNIAOWIN &G4, 21 SNTY 1S5 4.
i i — ntaay |57
: T e CCIRECEE] i L L
. - T HLIm AHWA A® X Wi } -
: ' 7 & { ! | | e
xvh [ HANIVYLS  Klim \,llu.l. Ll
h soes |4 + HOLYINDIY MOTd [ R
) | A 2)g| =3¢
0% . ) N ! , i ms
_ I Sunn w08 -5 oovr im | 4V 3an1 H3ddod . B x o r-7
— = pr— ] ] - = 2 55
! SLINIBED OLNT Xt | | —
$87 026 1m LNG ADN3SI INIWITadNS OL S5992240 o 1%5
I ow nad ooz QESM 36 AYW HONZuL 3diM 3NITLAG 335 | I Lo [ ez wo
o) A0 o e e — e A SNOILISCd  SMLNAOA 802 ——- | F) TR
Inelng s [ 19 £O0SALLTd WELTI4 E5A [
() = B X fLpr—
HIONYHOXS LvIH - HEMONE | e T e —— J fe— Tz
29 I\I\ ] ﬂ, 1 i
—= ~ “ H3119%3 . o L H
Nw 20 | I T T 581 §61% Lm xva 587 DSE1 LM se7 05§t M )
ot I_w.| 115 _%,... Eatd 815 b
Shvy v v HOLOV3Y
" SEY 0ZE  ALdW3 _ b 241 sen so voseer 4159 XONadY E 1 3wd BOLO¥3IE
587 0t HILWM F4 — SENVYL EELLE-Y
HIONTHIAI LvEH = TIVD 001 HLIA i T Fve E.Mu.ﬂuumvms mpmwmﬁu._xqumaq H
. S =\ £} r
1381 wIY AL gL L3N Mg ED) Y 9 | —— i —— p—— lf——
- S - X i A1
e E T == === e |

HILIME AT Twnsia
HILIDXKA

HOLIMS A9 Ywuny

EERR ]

8 (Rev. 5/57)



50-KW TELEVISION AMPLIFIER

- Aural Amplifier

Noise Level:

AM Noise (RMS): 50 db (below carrier)*

Visual Output Variation:

EBI-3295

Visual Amplifier

40 db (below sync peak)*

Less than 5% of the average of
the peak signal amplitude*

Harmonic Output: The harmonic output from this equipment is attenuated more
than 60 db at all harmonic frequencies

Power Requirements:

Line Voltage — 208/230 volts £ 5%

Phase - 3

Frequency — 60 cps (50.cps available on special order).
Power Consumption — Approximately 156 KW at black level
Power Factor — 0%

Convenience Qutlets and

Cabinet Lights — 117 volts, 50/60-cycle, single-phase
TUBE COMPLEMENT

Aural Amplifier

RF Power Amplifier 2 Type GL-6251
Screen Grid Supplies

Item Quantity Designation

Visual Cubicle 1 PL-7353376G1
(Cubicle 8)

* When the driving transmitter betters this by a reasonable
matgin, -

Visual Amplifier

2 Type GL-6251

4 Type GAS7-G

1 Type 12AU7

1 Type GAKS

3 Type GL-OC3/VR105

Sweep Generator 1 Type GL-832-A 1 Type GL-832-A
1 Type 6BK7 1 Type 6BK?7
2 Type GUS 2 Type 6US
Sweep Generator Power Supply 1 Type 5RAGY
Reflectometer Amplifier 1 Type GSN7-GT
High-Voltage Rectifier
Arc-Back Indicator
External Equipment: Peak Reading Diode - 1 Type GALS
MECHANICAL
Refer to Figs. 2 through 7.
EQUIPMENT |
" The General Electric 50-KW Hi‘gh-Cha.nnel Tele- tem Quantity
vision Amplifier, discussed in this instruction book Rectifier Cubicle 1
and identified by the Model Numbers 4TF5A1,2, con-
sists of the following items which are furnished: Aural Cubicle 1

Electronic Tubes 1
Heat Exchangers 2
Water Tank 1
Plate Transformer 1
Visuval Reactor 1
Aural Reactor 1

Rectifier

4 Type GL-8008

6 Type GL-869B
6 Type 5823

Désignétion
PL-7353375G1
(Cubicle 6)
PL-7353377G1
{Cubicle 7)
PLA-7142778G1
C-7774270P1
C-7774662P1
B-7487257P1
B-7487258P1
B-7487258P1

(Rev, 5/57) 9




EBI-3295 50-KW TELEVISION AMPLIFIER
Item Quantity Designation Item Quantity Designation
Solenoid Closing Reflectometer (1
Circuit Breaker 1 C-7773783P2 for Visual and
Motorpump * for Aural) 2 PL-7488443G!
(Water Pump) 1 B-7487967P1 Resistor Box 1 A-7143544G1
Strainer 1 Mason-Neilon
Sweep Diode As- Strainer,
sembly (Visual) 1 A-7145086G2 Brass,
Sweep Diode As- 1-1/2 1IPS
sembly (Visual) o1 A-7145085G1 Line Stretcher,
Sweep Diode As- 1-5/8 inch 1 PL-7774758G1
sembly {Aural} 1 PLA-714508G6G1 Delta-Wye Switch 1 B-7486898G1
Adapters (1-5/8 Harmonic Filter 4PY25F1
inch 50-ohm ro Vestigial-Sideband
1-5/8 inch 51.,5- Filter 1 P1.-7776403-G1
ohm) 2 A-7145080G1 Circuit Breaker 1 C-7775284P1
Connector 2 A-7144652P1 Accessories 1 set MLK-7134491G1
DESCRIPTION
CONSTRUCTION

HINGED INDIVIDUAL
b RELAY BlAS SWEEP !
PANEL ADJUSTMENTS SGENERATOR
(4-3490)

Fig. & Front View of Visual Amplifier Cubicle with
Access Doors Open

* Registered U, 5. Patent Office

10 (Rev. 5/57

The General Electric 50-KW High-Channel Tele-
vision Amplifier, Models 4TF5A1,2, consists of three
cubicles and the external equipment listed in this
book under EQUIPMENT.

The cubicles may be placed in any physxcal rela-
tionship to each other or to the driving transmitter;
however, it is advisable to keep the Visual Amplifier
reasonably close to the Visual driver, Two or more
cubicles can be bolted together in a line. Two re-
movable end caps are provided for the end cubicles
of a series. The upper front panels of the cubicles on
which the frequently used controls, meters, super-
visory lights, and viewing windows are located are
exposed for easy accessibility, The lower front panels
are recessed behind access doors. On these panels
are mounted the sweep generators, the low-voltage
supply for the sweep generators, BIAS and CATHODE
BALANCE adjustments for the Amplifiers, and the
control circuit-relays. The control circuit relays are
mounted on hinged panels so that access may be had
to either side of the telephone-type relays mounted on
them. These hinged panels are interlocked to remove
high voltage if the panels are opened. Contactors
carrying 230 volts are located within the cubicle for
safety.

A recessed kick cove is provided along the front of
each cubicle to prevent scuffing of the finish. Con-
venience outlets and a switch to turn on the interior
lighting of the cabinet are provided on the rear of each
cubicle. Convenience outlets and a switch for the
interior lighting of the cabinet are also supplied inside




50-KW TELEVISION AMPLIFIER

SAFETY
GROUNDING

SWITCH

FILAMENT _
WRENCH

FILAMENT
WRENGH
ACCESS
HOLES

DRIP PAN

Fig, 10 Rear View of Visual Amplifier Cubicle

EBI-3295

WATER FLOW
INTERLOCKS

OUTPUT
CIRCUIT

PROTECTIVE
GAPS

GL-&6251
TUBES

TARGETS

(4-6802)
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EBI-32%5

the front access doors of the Visual and Aural cubi-
cles. A wiring trench is provided in the rear of each
cubicle for intercubicle wiring, On the top rear left-
hand corner of the Visual and Aural cubicles and the
top rear right- and left-hand corners of the Rectifier
cubicle there are provided cover plates which may be
removed to allow for connection of a standard 4-inch
square wiring duct for running the external wiring to
the three cubicles from the top of the cubicle if
desired,

VISUAL AMPLIFIER

See Figs. 9 through 12,

The Visual Amplifier consists of an RF power amp-
lifier, a screen regulator, a selenium rectifier bias
supply, a sweep generator, and the associated control
equipment, The radio-frequency amplifier utilizes two
General Electric Type GL-6251 tetrodes which op-
erate in a grounded-grid or grid-separation circuit,
In normal operation, plate tuning, the output circuit
tuning, and the output circuit loading are adjust

GL-6251
TUBES

7 BLOWER

{4-6800)

Fig. 11 Rear and Right Wall View of Visual Amplifier Cu-
bicle

12

RF INPUT

PROTECTIVE

CABINET

CONVENIENCE

GL-625]

FILAMENT
TRANSFORMERS
BTI2 AND 8TI3

50-KW TEL.EVISION AMPLIFIER

able, The input circuit consists of suitable match-
ing to obtain approximate termination of the 50-ohm
input transmission line at the center of the band of
frequencies used, The two controls for adjusting the
matching of the input circuit are available on the front
panel for adjustment but are locked for normal opera-
tion,

The Vestigial-Sideband Filter is a constant-imped-
ance device which is mounted externally to the Visual
Amplifier cubicle.

The screen tegulator is an electronically regulated
power supply.

The bias supply is a selenium rectifier heavily
loaded, so that the bias voltage does not vary appre-
ciably with the grid current.

The sweep generator provides a constant RF volt-
age swept over a wide frequency range for use in ad-
justing the bandwidth of the radio-frequency power
amplifier. It is also useful in checking antenna and
transmission-line performance,

GAPS

LIGHT
SWITCH

OUTLET

TUBES

(4-6797)

Fig. 12 Rear and Left Wall View of Visual Amplifier Cubi-
cle
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RELAY
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50-KW TELEVISION AMPLIFIER EBI-3295

SWEEP

GENERATOR

CATHODE SWEEP
BALANCE GENERATOR s
ADJUSTMENT POWER SUPPLY

(4-3488)

Fig. 13 Front View of Aural Amplifier Cubicle with Access Doors Open
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14

INPUT
MATCHER

FILAMENT
WRENCH
ACCESS

HOLES

DRIP PANM

50-KW TELEVISION AMPLIFIER

QUTPUT
™ CIRCUIT

LINE VOLTAGE
REGULATOR

PROTECTIVE
GAPS

BLOWER MOTOR
TBMI

Fig. 14 Rear and Right Wall View of Aural Amplifier Cubicle

(4-6804)
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50-KW TELEVISION AMPLIFIER

The high-voltage rectifier supplying the screen
regulator is located in the Rectifier cubicle.

AURAL AMPLIFIER

See Figs. 13 through 15.

The Aural Amplifier consists of the input matching
circuit, the Amplifier proper, a sweep generator, and
the associated power supplies and controls.

The Amplifier circuit is fundamentally identical to
that of the Visual Amplifier.

The input circuit is the same as that of the Visual
Amplifiet,

The Aural screen grid supply is located in the
Rectifier cubicle.

The control grid protective bias supply is located
in the Aural Amplifier cubicle.

The reflectometer amplifier operates in conjunction
with the Aural reflectometer to remove both Aural and
Visual power in the event of an antenna or transmis-
sion-line fault whichincreases the VSWR on the trans-
mission line.

The Aural Amplifier Sweep Generator is supplied
to facilitate output tuning and loading so that the
optimum load impedance will be presented to the
Amplifier tubes,

CONTROL SYSTEM

See Figs. 16 through 19.

The several functions of the control system include
those of starting and stopping the Amplifier conven-
iently, properly maintaining the starting sequence,
protecting the equipment from self-destruction, and
protecting station personnel from accidental contact
with the high-voltage circuits. The rear accessdoors
are equipped with interlocks which remove the primary
power from the rectifier transformer when the doors
are opened, In addition, these doors actuate switches
which mechanically ground the high-voltage a-c and
d-c buses (see Fig. 20.) The relay panels are also
interlocked.

Quick acting d-c overload relays and magnetically
operated a-c switches protect the equipment against
electrical overload. In case of a plate circuit over-
load, two plate reclosures will automatically occur
before lockout. In addition, the Amplifier will recycle
for power-line failures of less than two seconds.

AC protection is afforded the Rectifier by the use
of an air circuit breaker, electrically operated, which
serves as the primary contactor for the Rectifier. The
breaker provides over-load protection of three types:
(1) long time, which protects against sustained over-
loads but has sufficient inverse-time characteristic
in order not to trip on transformer inrush currents; (2)
short time, which will trip in 8 cycles at currents

EBI-3295

greater than five times rated (this reinforces the
Rectifier d-c short-circuit protection); and (3) instan-
taneous, which will trip in less than 2 cycles for cur-
rents exceeding 15 times the breaker rating, thus pro-
viding protection against accidental short circuits or
rectifier transformer failure. The electrical trip, ac-
tuated by the fast d-c overload relays, will clear the
breaker in a maximum of two cycles, The breaker also
has undervoltage protection. AC protection is furn-
ished for the units mounted in cubicles by a discon-
nect switch mounted externally, The maximum short-
citcuit current that may be caused by a short circuit
in the cubicles is limited by a resistance box mounted
externally,

Although both Visual and Aural Amplifiers opetate
from a common high-voltage rectifier, d-c switches
permit operation of either as desired. The Aural Amp-
lifier can be operated with the rear door of the Visual
Amplifier cubicle open; conversely, the Visual Ampli-
fier can be operated with the rear door of the Aural
Amplifier cubicle open, This allows tube replacement
and minor servicing to be done on one section while
the other is being operated. For a detailed discussion
of the control system, see THEORY AND CIRCUIT
ANALYSIS, CONTROL, CIRCUITS section.

COOLING SYSTEM

Forced air is used for tube seal and cubicle cool-
ing. Internal blowers are provided for seal and cu-
bicle cooling in the Visual and Aural Amplifier cubi-
cles. The customer may remove these blowers and
mount them externally if it is desired to minimize air
noise. See Fig. 8 for the alternate mounting of these
blowers and for drawings of the extra duct work re-
quired,

The anodes of the Amplifier tubes are cooled by
water, The circulating pump and heat exchangers are
externally mounted.

The Rectifier cubicle is cooled by two exhaust fans
Iocated in the roof which draw cooling air through a
filter in the rear door. In addition, there are two
small blowers which direct air at the bases of the
GL-829-B rectifiers to aid in mercury condensation.

A combined exhaust duct for all units can be used
for the removal of warm air provided that an exhaust
fan is installed in the duct. This fan should be cap-
able of moving approximately 1800 cfm of air against
the duct resistance to prevent back pressure in the
duct from retarding or unbalancing the exhaust air
flow from the cubicles.

The blowers supplied in the Visual and Aural Amp-
lifier cubicles are a belt-driven type. Adjustable
shives permit changing the speed of the fan to com-
pensate for 50-cycle or high-altitude operation.
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66251
FILAMENT
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TTZ20 AND 7T2I

{4-6805)
Fig. 15 Rear and Left Wall View of Aural Amplifier Cubicle
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EXTERNAL EQUIPMENT

In addition to the water pump and heat exchangers,
the external equipment consists of the plate trans-
former, Visual and Aural filter reactors, delta-wye
switch, main plate circuit breaker, resistor box, Ves-
tipial-Sideband Filter, Harmonic Filters, Visual and
Aural reflectometers, and transmission-line elements
designed to measure the response of the Amplifiers
and monitoring points required for the proper opera-
tion of the equipment.

The transformer, filter reactors, resistor box, plate
circuit breaker, cubicle power disconnect switch, and
delta-wye switch ate enclosed in sheet metal cases
for safety protection to personnel.

An  externally mounted constant-impedance line
stretcher is supplied as part of the Visual Amplifier
input circuit.

POWER FEED

The 208/230-volt three-phase power for the plates
of the high-voltage rectifier does not go directly to the
cubicles because the air circuit breaker and trans-
former are external. Since the air circuit breaker has
an interrupting capacity of 25,000 amperes, it may in
most cases be connected directly to the incoming
power lines without additional protection.

The externally mounted switch 551 which carries
the remainder of the incoming power has an interrupt-
ing capacity of 15,000 amperes and, therefore, in most
cases may also be connected directly to the incoming
power lines without additional protection,

DRAWINGS AND SYMBOLS

A list of the drawings, numbered and titled, in the
order in which they are included may be found in the
front of this book.

A letter, preceded and followed by a number, desig-
nated the circuit components according to type, as,
for example, C for capcaitor, R for resistor, etc. The
number preceding the type letter indicates the cubicle
in which the component is located (5 designating ex-
ternal items, 6 the Rectifier cubicle, 7 the Aural cub-
icle, and 8 the Visual cubicle), An exception to this

EBI-3295

HINGED RELAY
PANEL PANEL

HINGED RELAY

{4-3489)
Fig. 16 Front View of Rectifier Cubicle with Access
Doors Open

is the Sweep Generator which is identical in both
Visual and Aural units and carries the prefix 8. The
number following the type letter indicates the number
of the part in that unit. All parts are listed alphabeti-
cally by symbol numbers in the Parts List, which also
includes a description and a drawing number for each.
Terminal board numbers are followed by a dash and
the particular terminal number.

All controls on the Amplifier are labeled by name,
All components in the Amplifier, wherever possible,
are stamped with their symbol numbers for easy iden-
tification and are similarly identified in drawings.

INSTALLATION

UNPACKING

Inspect each package as it is received for possible
shipping damage. Claims for damaged equipment must
be filed against the carrier within ten days of delivery
or the carrier will not accept the claim, When the
equipment is delivered to the catrier by the General

Electric Company, it becomes the property of the cus-
tomer.

Check the equipment received against the shipping
list. The packing cases of all units are stenciled with
a number. If there is a shipping etror or if, because of
damage, replacement equipment must be ordered, noti-
fy the General Electric Company representative,
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Fig. 18 Rear and Right Wall View of Rectifier and Control Cubicle
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HIGH-VOLTAGE
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RELAYS
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RECTIFIERS
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SPARE GL-869-B
IN PRE-HEAT
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AIR FILTER

VISUAL FILTER

CAPACITORS .
6Cl ,6C2,6€3.

6CY, 6C10,6C11

(4-6798)

19




CONTACTOR

CAPACITOR

CONTROL
TRANSFORMER

EBI-3295

6K2

6c4

6T

" (46799
Fig. 19 Rear a}ndLeft Wall View ofReg:tifiet‘and Control Cubicle

The shipping list designates the various boxes by
number and the contents by name, symbol number, and
drawing or model number, thus permitting positive lo-
cation and identification of all units.

All tubes and crystals are separately packed and
listed on the shipping list by type and symbol number
for ease in identification when they are installed. All
loose items such as contactor arms are securely tied.
Inspect these points and remove the fastenings. Any
disassembled part which required the removal of
screws, nuts, and other fastenings, hasthese parts at-
tached either to the assembly or sub-assembly to in-
sure ease in their location in the installation. The
best procedure, however, is to locate the Amplifier cu-
bicles permanently before reinstalling any of the com-
ponents that have been removed to facilitate shipping.

Be sure to remove the wooden shipping support with
care from inside the cavity.

20 (Rev. 5/57)

50-KW TELEYISIE)N AMPLIFIER

Handle all electronic tubes and quartz crystals with
care.

If the Amplifier site is not completed by the time
the equipment is received, leave the units packed and
place the boxes in a safe,dry place. This will prevent
dust and dirt raised by sweeping, plastering, or drill-
ing from settling intothe electrical components, there-
by causing serious maintenance problems later,

LOCATION

The three cubicles of the Amplifier may be placed
in any physical relationship to each other or to the
driving transmitter with the exception that itis best to
locate the Visual Amplifier cubicle as close to the
Visual driver as possible. Two removable end caps
are provided for the end cubicles of a series. It is not
necessary to locate the Rectifier cubicle where it may
be seen during operation. Figs. 8 and 21 show pos-
sible floor plans of the Amplifier when used with
General Electric drivers. Witing ducts or conduits
should be provided between the cubicles and between
the Rectifier cubicle and the external equipment. See
Figs. 61 and 81 for wire sizes and amount of wiring re-
quired between the various units. At the customer’s
option the interconnecting wires may be tun through 4-
inch square ducts overhead, since cutouts forthis type
of wiring duct are provided in the roof of each cubicle.

Other factors to be considered in laying out the -
station are the following: provision for incoming power
supply lines and good ground connection; proper trans-
mission-line, diplexer, and vestigial-sideband filter
supports; and proper illumination, Sufficient space
must be-left in the front and the rear of the cubiclesto

. permit the opening and closing of the cubicle doors.

If this equipment is to be operated in a locality
where weather below freezing is expected, provisien
must be made to protect the piping of the cooling sys-
tem, the heat exchangers, and the water tank from
freezing. Attention should be given to the problem of
preventing the air which circulates through the heat
exchangers from dropping below the freezing point
even during operation, since it is possible to frecze
the water in the heat exchangers while the equipment
is operating.

If a cubicle is to be hoisted, it should be left boxed

until it has been approximately located in the over-all

layout. If, however, the cubicle has been ancrated, it
can be lifted by making use of the removable screw
lifting lugs located in the top corners of each cubicle,
To give a straight upward pull, use a spreader bar
when lifting, The front door assemblies and end pieces

. are removable.

If the stainless steel trim strips above the front
doors are out of line, loosen the four screws located
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Fig. 20 Detail View of Rectifier and Control Cubicle Showing Grounding Swi

21




EBI-3295

(9 499 ‘1 “_uunm_\wﬂww

mxuqm
._.mz_m_uu

-a

11

LON WOLNYHI NI

33a13 g-9-11 ‘mode] paisafing 17 “fig

HAATSWY HLIM JSHSINYNG
NMOMS SLINN

YAAMWY T-S-dL MM 05 HOJ NOILYITIVLISNI

]

3I10SN0D |
ONILYHIH0 _

¥ILIDKI

i

SE7 Q0SI LM
W32 009 LNdLNG =Y

‘GZESIL-V 335 WeHOwI] ONidld u0d

"ONIdid H3ILYM ¥OJ QIONINNCHIY
no.owx_ 237 38Nl Y3a¥m ¥3ddDD HINI DmL'C

ONIZ3344 MOT38 38 LON LSAW HIY L3N
YIONVHOXI LY3H 0L JOYAWYQ LNIATYS OL2
ONIQTNS DNILYIR HO3

08N YO Q3LSNYHXI 38 v ONY WOGH !
SL1 40 JQISLNT OL 93L2NAQ A8 LSNA SHIDNTHIXI
1¥3H WOH4 IV LSNYKX3 ‘WOO0Y JWYS NI 3uv
SHIMOTE ¥I¥ BILIDKZ Y SHIDNYHIXI Lv3aK A1 1

i e

S340N

W32 N08 LNLNG MY

SET Q051 UM

€ 310N 338
SINIT CWSNVHL B

ONIEWNT W03 J301A08d
38 dIN0HS S1d0ddNs

587 QO% Lm
‘W'D 009 INdLNo BIY i 7

NIYLHND
H3ILSYd

SHE
i %08 mmm

/l!l:

k4 hmmxm
Y34 ANTSIHL NI

¥ILIN0LDITI3Y 316W385Y
e

L3 H3LTd JANOWHTH "
_

I5%
YINYIYLG _
! NOLLRBIYLSIG |
}

. ] T ON 1 3NNTHD
o 1 P - L ' HLIW ANYA ABX WO ” -
! T - e Y —_— ] - j]i H
q HINITHLS HLIM o —. — - e \_ 1
) 4+ o HOLYINS38 MO Tl - 255 .
1 3ION 33 e o e d — P
SLINA HLOB-§37 NOPE 1M 587 5v2 LM .V 3811 433403 B X K A7
- r R L o l_; TEOSIIIT v T
. w.:,z; HLOS | e 1 . W] -
XOuGdYI WD 000 ! L ! :
inalnio &y ! , P um]._.w:o mﬂwz 404 %_”_u 7
h i NOTLISOZ SNILN k
| , b e SNOLLiZ0S SRLN % et mm.._.«._m
2 . i IS0BESLLL Id H3LT4 T 5 A |3 |
YIDNYHIXI L¥3H H ! " N
w3mong _ 1 :
| e i | X ¥IMOTS i
se1 ozt s | L.- aiv 3201803 $E100EE LM SETOSEI Lh S810681 LM
——— ' ALgw3 | i
! , T R
(3oN 23S ‘$87 017 8ILVM * ¥3Loxl yaLmxa s £e ,
1 “STYD OCI HAIM LM: i e = — __ JeNwE L 34vd HoLavIy o0.3vI |
YIINYHOXS L¥3H ANVL wILom
Z3L0N 338 L3N Bivo I FERITIEGY I
Sty S B — = - Y A —
= e = il ey

22 (Rev. 5/57)



50-KW TELEVISION AMPLIFIER EBI-3295

near the front door hinges. The trim strip can then be
adjusted until it is properly aligned.

INSTALLATION OF OUTPUT
TUNING ASSEMBLY

See Fig. 22,

To prevent damage during shipment, the cutput tun-
ing assembly is removed from the Amplifier cubicles
and separately packaged, :

Refer to Figs.23 through 25, which show the method
of assembly of this unit to the RF cavity. Fig. 26
shows the location of the screws which connect the
output tuning assembly to the Amplifier cavity. A box-
end ratchet wrenchis supplied to facilitate the adjust-
ment of the 1/4-20 hex-head bolts shown in Fig. 26.

The bottom of the output circuit rests on a screw
arrangement to allow precise alignment of the height
of the assembly in the cubicle. The assembly should
be pushed in snugly against the cavity, Two shield
covers are supplied to cover the opening on each side
of the coupling loop. These covers are secured tothe
cavity proper by two Phillips-head screws for each .

(4-4788)
Fig. 23 Top Assembly of Output Circuit.

TUNE DRIVE ; RF QUTPUT
MECHANISM — § CONNECTION cover and to the barrel of the output tuning assembly
: PL+B-7488227-G1 STANDARD 50-0HM, by two wrap-around clamps.
(POSITION SET Ya" RIGID LINE
DURING TEST) WIRING
All external wiring is normally supplied by the cus-
tomer. Refer to Figs, 61 and 81 for interconnections
PRg:IE;ngE OUTPUT COUPLING and wire sizes.
LOOP 8LI1I OR 7L7 The RF input lines to both Amplifiers are RETMA
ATTACHES HERE standard 50-ohm, 1-5/8 inch standard line. Two adapt-
ers to connect from 1-5/8 inch, 50-chm, to 1-5/8.inch,
LOAD DRIVE 51;5-ohm line are supplied with this equipment. The
MECHANISM RF output lines of both Amplifiers are RETMA stand-
PL+B8-T488227-G1 ard 50-ohm, 3-1/8 inch transmission line, The amount
( POSITION SET ~—__ of external transmissionline and transmission-line fit-
IN TEST) tings needed is determined by the relative location of
the diplexer, Vestigial-Sideband Filter, dummy load,
driving transmitter, and antenna and is normally sup-
NOTE HEIGHT ADJUST- plied by the customer. See Fig. 27 for the proper con-

nection sequence of the transmission-line elements.

G-E DRAWING NUMBERS 5 ING LOCK NUT

INDICATED SHOULD BE
R when INSTALLATION OF PLUMBING
ORODERING REPLACEMENTS | HEIGHT ADJUST- The plumbing in the Aural and Visual Amplifier cu-
FOR ASSEMBLY OR [~ ING SCREW bicl h v cl d inside when the Ampli
SUB—ASSEMBLIES. icles was thoroughly cleane inside when the Ampli-
fier was in test at the factory.
The coils of the heat exchanger, and the water
t pump, were cleaned by the manufacturer.
(4-4796) N .
To prevent contamination of the water system care

Fig. 22 Output Circuit Assembly, PL&D-7662025-G1

should be taken when installing the interconnecting

(Rev. 5/57) 23.
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FILAMENT WRERGH
ACCESS HOLEE N

- '.ﬂUMM\’ ACCESS
~ROT U3k

GOUPLING LOGR
813 OR TLT

(4-4787)
Fig. 24 Cavity Connection to Output Circuit Assembly,
Covers Removed

plumbing. All pipes and fittings must be copper or
brass and must be clean inside. Care should be taken
to prevent solder flux from getting inside the piping.
Pipe joint cement should be used only on the male
threads of the threaded pipe fittings. If these precau-
tions are taken during installation, the procedures
listed under Preparation for Use of the OPERATION
section will result in a clean system without futcher
difficulty. See Figs. 28 and 29 for the installation
sequence and the location of components.

HEWHT
ADJUSTING
HOREW

(4-4791)
Fig. 25 Bottom Support for Output Circuit Assembly
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50-CYCLE OPERATION

‘The Amplifier as shipped is connected for G0-cycle
operation. The following changes must be made for
50-cycle operation.

1. The wite on terminal X3 of the control trans-
former 6T1 should be moved to X2. This changes the
control circuit voltage from 115 volts to 96 volts for
proper operation of a-c relays and contactors.

2. Two 50-cycle filament time meters (G-E Drawing
P-3R142-P6) should be ordered and installed in place
of the 60-cycle meters, 6M1 and OM2.

3. Move the lead on 7T21-terminal 2 to 7T21-termi-
nal 3. Move the lead on 7T20-terminal 2 to 7T20-ter-
minal 1 and 7T20-terminal 4 to 7T20-terminal 5.

Move the lead on 8T13-terminal 2 to 8T13-termi-
nal 3. Move the lead on 8T12-terminal 2 to 8T12-ter-
minal 1 and 8T12-terminal 4 to 8T12-terminal 5.

4, Refer to Fig. 6. On the chart under the outline
of the heat exchanger there is given the RPM for vari-
ous conditions of operation. Set the adjustable shives
on this unitto obtain the correct RPM onthe fan shaft.

5. Refer to Fig. 4. The speed of the blower unit
shown in this figure should be set at 3110 RPM by
means of the adjustable shives inthe Visual and Aural
Amplifier cubicles.

COUPLING
LoGP

1/4-20 HEX
HEAD BOLTS

1/4-20 PHILLIPS
HEAD SCREW3

QROUND STRAP

(A-7991230)
Fig. 26 Output Coupling Connection

TUBE INSTALLATION

See Figs. 30 through 32.

All tubes with the exception of the General Electric
Type GL-6251 are installed in the normal manner,

The sockets for the Type GL-6251 amplifier tubes
are plug-in except for the filament connectors. Clamp
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Fig. 28 Piping Diagram

EXCHANGER S]]

REMOVABLE

MOTORPUMP

WATER.
FROM TUBES

WATER TANK

(A-7145325)

type filament connectors are used to eliminate the

possibility of contact heating due to high contact re-

sistance,
When installing the GL-6251 tubes in their sockets,
push them up into the socket with a glight clockwise

rotation (to make for a good contact and to prevent

damage tothe springs). A line drawn through the water
connections must be parallel with the front of the cav-
ity. The clamping block hanging from the front of the
cavity is then placed between the water connections
and tightened by means of the wing nut on the support-
ing post on the rear of the cavity, When the tube is in
place, it will be resting on the clamping block.

To tighten the filament conpectors, insert the fila-
ment wrench through the hole in the side of the circuit
exposed by pushing back the corner plate and turn it
slowly until it engages the Allen cap screw. It is nec-
essary totighten the tube filament connector only until
it is firm. Excessive pressure may damage the clamp.
There are two connectors per tube that must be tight-
ened.

HEAT EXCHANGER —
BLOWER MOTORS

EXHAUST
AIR-QUTLETS

AIR INLET
TO HEAT
EXCHANGER’

(4-4899)

Fig. 29 Heat Exchanger, Water Tank, Water Pump
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GL-6254

(4-4897)

Fig. 30 Tube Installation - A

The water connections to the anode are made with
quick disconnect fittings to the mating connections on
the tube. Make certain that the fittings are firmly seat-
ed on each connection before turning on the water.
The correct direction of flow must be observed. The
tube jacket is labeled IN for the water inlet. As ob-
served from the rear of the cubicle the label IN on the
tube should be on the left. The inlet and outlet con-
nections are labeled at the valves.

When removing a tube, first shut off both water
valves associated with the tube to be removed, shut-
ting off the inlet valve first. Remove the hoses sup-
plying water to the tubes at the quick disconnect fit-
ting immediately underneath the shut-off valves and
allow the water in the tube to drain into the drain pan.
Then insert the filament wrench and loosen both fila-
ment ¢clamps. Ordinarily it is necessary only to loosen
the clamp screw. If the connector tends to hold when
the tube is lowered, it may be necessary to back the
clamp screw out to the point where the filament clamp
is slightly spread apart, Back the screw only suffi-
ciently to release the filament, The holding clamp bas

EBl-3295

is then loosened from the post on the rear of the cav-
ity and allowed to drop clear. The tube may then be
removed by turning it slightly clockwise (to ptevent
damage to the spring) as it is lowered.

TUBE
SUPPORT
ASSEMBLY

TARGETS

‘ (4-4900)
Fig. 31 Tube Installation - B

INTERLOCKS WITH DRIVING
TRANSKITTER

Since the Amplifier operates grounded-grid, there is
no load onthe exciter until the Amplifier plate voltage
is on and the plate current is flowing. It is therefore
necessaty to interlock the exciter so that there will
be no power output unless there is plate voltage on
the Amplifier.

It is also necessary to provide interlocks so that
there can be no excitation power to either Aural or
Visual Amplifier when eithet SWEEP-OPERATE
switch is in the SWEEP position, This will prevent
accidental burn-out of the germanium sweep diodes on
the Amplifier output transmission lines.

The necessary interlocking between the Type TF-5-A
Amplifier and the G-E Type TT-6-E Transmitter

27
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QUICK
, DISCONNECT
FITTINGS

Fig, 32 Tube Installation - C

used as a driver is as follows (all wires should be
16-gauge, 600 volts d-c):

REMOVE wire from 2TB501-8 and 1TB311-1 (in
the intercubicle harness of the Type
TT«6-E Transmitter).
CONNECT from 5K1-7 to 1TB311-1
8TB7-5 to 2TB501-8
8TB7-6 to 7TB2-9.
(Removes plate power from the Visual
exciter on the TT-6-E when the Visual
Amplifier is in the SWEEP position or
plate voltage is not on the Visual Am-
plifier.)
REMOVE internal wire going to 3TB802-3 and
CONNECT this wire to 3TB3-2,
CONNECT from 3TB3-5 to 3T802-3

5K1-9 to 3TB3-2

7TB2-7 to 3TB3-5.
(Removes drive to the Aural Amplifier
when plate voltage is not applied to
the Aural Amplifier.)

28
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CONNECT from 7TB1-5 to 3TB2-3

7TB1-6 to 3TB2-4

7TB1-5 to 8TB7-9

7TB1-6 to 8TB7-10.
(Turns Aural driver off when either the
Aural or Visual Amplifier is in the
SWEEP position.)
from 1TB307-9 to 7TBI1-3

1TB307-1 to 7TB1-2.
(Turns off the Visual driver when the
Aural Amplifier is in the SWEEP posi-

tion.)

CONNECT

If another type transmitter is used as the exciter,
ways and means must be found to provide the same
interlocking functions as those described above.

EXTERNAL SAFETY SWITCH

Electrical codes generally require that a visible
disconnect switch be located adjacent to any rotating
machinery in order to disable the machinery during
servicing operations. Refer to Note 20 on the Inter-
connection Diagram, Fig. 61. If desired by the cus-
tomer, a switch may be placed in the same location as
the heat exchangers and water. pumpand connected be-
tween GTB9-12 and GTB10-4 in place of the jumper
called for. As may be seen from the Rectifier Elemen-
tary Diagram, Fig. 72, interrupting this circuit at this
point will prevent the closing of 6K2; the cooling con~
tactor. No voltage can be supplied to the motors until
6K2 closes.

REMOTE METERS

The leads on the ground side of 7M10, the Aural
power level meter, and 8M12, the Visual power level
meter, have been brought out to terminal boards to fa-
cilitate the installation of remote indicating meters if
so desired, Referring to Fig. 68 for the Aural Ampli-
fier cubicle, it will be seen that removing the jumper
between 7TB2-Z and 7TB2-1 and installing a 200-
microampere meter in its place will allow a remote in-
dicating meter to be placed wherever desired. Refer-
ring. to Fig. 65 for the Visual Amplifier cubicle, the
jumper is between 8TB3-2 and 8TB3-1. Meters identi-
cal to those used in the Amplifier may be ordered by
specifying G-E Drawing P-3R91-P12.

PROTECTIVE GAPS

Protective gaps are provided at various points in
this equipment. The following spacing is set at the
factory and is given here for.the customer’s reference:
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Plate Transformer - Spherical Gaps, 0.463 inch

Reactor - Gaps, 0.1875 inch

Plate Lead Protective Gap on Cavity (see Fig. 53),
0,180 inch

Screen Contact Plate Protective Gap Inside Cavity
(see Fig. 54}, 0.020 inch

Protective Gaps on Qutput Tuning Assembly (see
Figs, 10 and 22}, adjusting screw projects 0.8 inch
from the mounting plate

INITIAL LUBRICATION

Before the equipment is first operated, the follow-
ing points should be lubricated, using the "General
Eleciric Grease for Ball and Roller Bearing Motors."
A one-pound can of this grease is supplied with the
equipment.

EBI-3295

"Motorpump” Water Pump - Remove the relief plugs
from each end of the motor and grease the motor, using
a grease gun until grease appears at the relief plug
holes. Do not replace the relief plugs until the pump
has run for 15 minutes.

Motors on the Heat Exchanger Blowers - Remove the
relief plugs from each end of the motor and grease as
described above.

Bearings on the Heat Exchanger Fan Shaft - Grease
with General Electric Grease, using a low-pressure
grease gun. Two strokes of the gun will be sufficient.
Do not use a high-pressure gun or over-grease these
bearings, since the grease seals may be ruptured.

All other bearings and motors are initially lubri-
cated.

See the MAINTENANCE section for routine lubrica-

tion.

OPERATION

PREPARATION FOR USE

1. Wire check all interconnecting cables,

2. Inspect the installation for cleanliness,

3. Install all tubes {see Tube Installation under IN-
STALLATION)and the sweep generator crystals (refer
to the Parts List).

4. Place all of the Amplifier breakers and the AUTO
RECLOSER switch in the OFF position.

5. Turn the REG LINE VOLTAGE control as far
counterclockwise as it will go.

6. Close the external disconnect switch 581, ener-
gizing the power input to the cubicles.

7. Close the REG LINE switch 787 on the front
panel of the Aural Amplifier cubicle.

B. Check the regulated line wvoltage on the REG
LINE VOLTAGE meter 7M8 (in conjunction with the
REG LINE VOLTAGE switch 7516). Adjust the regu-
lated line voltage by means of the REG LINE VOL-
TAGE control 7T14 to an average phase voltage of
230 volts.

0. Close the CONTROL breaker 7512. The green
AMPLIFIER START push button and the AUTO RE-
CLOSER switch supervisory lights should be illumin-
ated.

10. Press the AMPLIFIER START push button, The
Aural and Visual AIR supervisory lights should come
on, indicating no air flow to the tube,

11. Momentarily close the AURAL BLOWER switch
mounted on the Rectifier panel and observe the rota-
tion of the Aural blower as it coasts to a stop. Look-
ing at the blower from the pulley end, the shaft should
be rotating in a clockwise direction. If the rotation is
incorrect, reverse the leads going to terminal 6TB7-1

and 6TB7-2, Check the rotation of the Aural blower
again as described above. It will now be correct.

Momentarily close the VISUAL BLOWER switch
and observe the rotation of the Visual blower as it
coasts to a stop as described above, If the corrections
have been correctly made, this motor rotation should
be correct. If it is not, reverse the intercubicle leads
going to 8TB8-10 and 8TB8-11.

Close the AURAL and VISUAL BLOWER switch-
es located on the front panel of the Rectifier cubicle.
The main blowers should come up to speed, and the
AIR supervisory lights should be extinguished, indi-
cating that air flow to the tubes has been established.
If the supervisory lights are not extinguished, the fol-
lowing conditions may exist:

a. The filament-wrench interlock may be open
because the filament~wrench has not been restored to
its storage position,

b. The air interlock switch may be defective.

12. Momentarily close the BLOWER 1 switch on the
Rectifier cubicle panel and observe the rotation of the
blower on the heat exchanger as it coasts to a stop.
The rotation as viewed from the pulley end should be
counterclockwise, If the rotation is incorrect, reverse
the interconnection leads goingto 6TBi-1 and 6TB1-2.
Repeat the above procedure to check for preper rota-
tion.

13. Momentarily close the BLOWER 2 switch on the
Rectifier cubicle panel and observe the blower on the
heat exchanger as it coasts to a stop. The rotation
observed should be the same as that indicated in step
12 above. To reverse the rotation of this unit, reverse
the leads going to 6TB1-4 and 6TB1-5,

14, Open all the water valves in the Visual and
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Aural cubicles, Check to make sure that all the quick
disconnect fittings are properly seated, Open the by-
pass valve on the water pump all the way, Fill the
water tank half full with ordinary tap water. Momentar-
ily close the WATER PUMP switch on the Rectifier
cubicle panel and observe the rotation of the water
pump as it coasts to a stop, The correct rotation for
this wit is indicated by an arrow on the nameplate of
the pump, If the rotation observed is incotrect, reverse
the leads in the interconnection cable going to 6TB1-7
and 6TB1-8. Turn on the WATER PUMP switch, With-
out closing the bypass valve on the water pump, in-
spect the plumbing system for leaks. Start closing the
bypass valve on the water pump slowly and continue
to inspect the plumbing for leaks. Add tap water to the
water tank to replace the water used in filling the
system.

Looking through the window of the Visual and
Aural Amplifier cubicles, note the readings on the
water pressure meters labeled LEFT WATER, RIGHT
WATER, and OUTLET WATER. The reading on the

50-KW TELEVISION AMPLIFIER

LEFT WATER and RIGHT WATER pressure meters
will be higher than that on the OUTLET WATER pres-
sure meter. Continue closing the bypass valve on the
water pump until the pressure difference between
LEFT WATER o RIGHT WATER and OUTLET WATER
is 7.2 pounds in each Amplifier cubicle. These pres-
sure meters are connected across each water flow
interlock, and, referring to the graph in Fig. 33, it can
be seen that a 7.2-pound difference across the flow
interlock corresponds to a water flow of 12 gallons
per minute through the tube,

After the procedure described azbove has been
completed, both WATER supervisory lights on the
front panels of the Visual and Aural Amplifier cubi-
cles should be extinguished.

15, Close the RECT BLOWER switch. The Rectifier
cubicle exhaust and tube blowers should start.

16, Close the RECT FILAMENT switch. The Recti-
fier filaments should light,

17, Close the MAIN FILAMENT and LP FILAMENT
switches on both the Visual and Aural Amplifier cubi-
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Fig, 33 Graph of Water Flow versus Pressure
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TABLE SHOWING TRANSFORMER TAPS
FOR FILAMENT TRANSFORMER
VOLTAGE CONTROL

8T9 Secondary

8T10 Secondaty

Terminal Numbers Fot Terminal Numbets For
8T12 Sec, Wires Lettered 8T13 Sec. Wires Lettered
Voltage Voltage
A B C D E F
-4.55% 4 8 9 13 -4.55% 3 7
-2.27% 4 7 9 12 -2.27% 3 6
5.5 volts 4 6 9 11 5.5 voits 3 5
+2.27% 4 5 9 10 +2.27% 3 4
+4.55% 4 4 9 9 +4.55% 3 3
+6.82% 5 4 10 9 +6,82% 4 3
+9.1% 6 4 11 9 +9,1% p! 3
+11,35% 7 4 12 9 +11.35% 6 3
+13.05% 8 4 13 9 +13.65% 7 3

cles, All the filaments in the Visual and Aural Ampli-
fier cubicles should be illuminated, Check the filament
voltage on the GL-6251 tubes in the Visual and Aural
Amplifier cubicles by means of the PA FILAMENT
VOLTAGE meter and the PA FILAMENT-LEFT-RIGHT
switch located behind the front access door on the
left panel of each cubicle. The voltage should be 5.5
volts +0,15 volt for each tube when the regulated
line Powerstat* is set to give a regulated line voltage
of 230 volts average on all three phases as measured
on the REG LINE VOLTAGE meter. The filament vol-
tage may be adjusted by means of the “buck-boost™
transformers 7T18 and 7T19 in the Aural Amplifier
cubicle.

The amplifier filaments are provided with sepa-
rate means of control so that their voltage may be ad-
justed independently, A FILAMENT VOLTAGE meter
with a selector switch is provided so that each tube
may be metered independently. The filament voltage
of each tube should be adjusted as nearly as possible
to the nominal rating of 5.5 volts. By use of taps on
the secondaries of the two Scott-connected *buck-
boost”® transformers 8T9 and 8T10 sufficient variation
of voltage may be obtained to correct for transformer
winding tolerance, filament wiring voltage drop, or
voltage unbalance on the input line. A change of taps
on 8T9 affects the filament voltage of the left tube; a
change of the taps on 8T10 affects the filament vol-
tage of the right tube,

Tf the voltage is slightly off after a tube change
during operation, it maybe teset after normal shutdown.

The preceding discussion concerning the Visual
Amplifier also applies to the Aural Amplifier, 7T18

* Registered U, S. Patent Office

and 7T19 being equivalent to 8T9 and 8T10, respec-
tively.

18. Open the valve and allow the water to circulate
through the dummy load on the Vestigial-Sideband
Filter. Cotrect flow is insured by the flow regulating
strainer supplied with the Vestigial-Sideband Filter.

19, With the HEAT EXCHANGER BLOWER 1 and
BLOWER 2 off, allow the equipment to operate until
the water has been heated by the filaments of the
GL-6251 tubes to a temperature of 120 degrees as in-
dicated by the temperature meters on the Visual and
Aural Amplifier cubicles. Hold the water temperature
toaround 120 degrees by turning on eithér the BLOWER
1 or BLOWER 2 switch intermittently. After the equip-
mest has been running for half an hour, push the AM-
PLIFIER STOP push button. After the blowers and
pump time out in three minutes, drain the water from
the system, Clean out any bits of solder that may be
found in the water tank and refill the system with ordi-
nary tap water.

20, Push the AMPLIFIER START button and repeat
step 19 except for refilling the water tank.

21. After draining the system, clean out any bits of
solder found in the water tank, clean the water strain-
ers, and fill the tank three-quarters full with distilled
water.

22. Push the AMPLIFIER START button, turn on
the BLOWER 1 and BLOWER 2 switches on the front
panel of the Rectifier cubicle, Maintain a supply of
distilled water in the water tank to three-fourths of its
full capacity. During the first week of operation, skim
off anyfilm that mayappear on the surface of the water
in the tank. It will be noted that the readings of the
water pressure meters in the Visual and Awral Ampli-
fier cubicles will *bounce® when the equipment is
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placed in service for the first time. This results from
the air tzapped in the lines to the pressure gauges; the
*bounce” will diminish and disappear during the first
weeks of operation.

AURAL AMPLIFIER

1. Operate the DC SWITCH to the AURAL position.

2. The following switches should be closed on the
Aural Amplifier cubicle: REG LINE, CONTROL, MAIN
FILAMENT, and LP FILAMENT. The rear door of the
Aural Amplifier and Rectifier cubicles must be closed.
The Aural time-delay relay 7K2 should have timed out
one minute after the MAIN FILAMENT and LP FILA-
MENT switches were closed, and the Aural FIL TD
STATUS and Aural BIAS supervisoty lights should be
illuminated,

*Spike " Showing Only Plate Circuit of Aural Am-
plifiet Tuned

3. Close the Aural BIAS switch. The Aural BIAS
supervisory light should be extinguished, indicating
that Aural bias voltage has been established. Simul-
taneotsly, the lamps in the green RECTIFIER ON push
buttons of the Aural and Visual Amplifier cubicles and
the green RECT ON push butten of the Rectifier cubi-
cle should be illuminated.

4. Operate the BLANKING, MARKERS, FILAMENT,
and MOTOR switches on the sweep generator panel to
the ON position.

5. Close the SWEEP switch and operate the OPER-
ATE-SWEEP switch to the SVEEP position. This will
apply power to the sweep generator,

6. Normally the sweep generator will be adjusted
before shipment from the factory and will need little,
if any, further adjustment. If adjustment is necessary,
align the sweep ‘generator as described in the THE-
ORY AND CIRCUIT ANALYSIS, VISUAL AMPLIFIER
section. Refer to the Parts List for the comrect sweep
marker crystals to be used in the Aural sweep genera-
tor. .
7. Connect a high-gain oscilloscope such as a G-E
Type ST-2«A to the SCOPE INPUT jack on the sweep
generator panel and place the Sweep Generator 'scope
input selector switchin the first DETECTOR position,

8. Align the output circuit of the Amplifier as fol-
lows with the Aural output connected to a dummy load:

a. Place the TUNING motor POWER switch 7832
in the ON position, The TUNING motor POWER super-
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visory light 7115 should be illuminated, indicating that
power is available for operating the tuning motors.

b. Operate the PLATE TUNING switch 7529 to
resonate the plate circuit. Unless the TUNE (7530) or
output tuning happens to be in resonance, the response
obtained by tuningthe plate circuit will be a single re-
sponse which can be tuned to a frequency midway be-
tween the marker signals (1.5 megacycles above “and
below the aural carrier frequency); see Fig. 34.

c. Operate the TUNE switch 7830 to tesonate the
output circuit, Depending upon the output coupling and
loading, the re'sultant response willbe either a broader
*single-humped” response or a “double-humped” re~
sponse,

d. Adjust the LOAD switch 7531 to obtain a re-
sponse similar tothat shown in Fig. 35, 36. or 37. The
correct bandpass is shown in Fig. 37. If the bandpass
is too narrow, as shown in Fig. 35, or teo wide, as
shown in Fig. 36, the coupling must be adjusted. To
do this, remove the shield covers on the output circuit
on each side of the coupling loop.Then, using the box«:
end ratchet wrench supplied with this equipment, loos-
en the 1/4-20 hexhead bolts connecting the coupling
loop to the output circuit. If the bandpass was found
to be too narrow, the coupling loop should be pushed
slightly into the cavity to increase the coupling. If the
bandpass was found to be too wide, the coupling should
be pulled back toward the owput circuit to decrease
the coupling. Tighten the hexhead 1/4-20 bolts secure~
ly and replace the shield covers before proceeding.

Fig. 35 Aural Amplifier: Correct Bandpass but Too Little
Coupling

e, At this point, mention should be made of the
Amplifier neutralization. The neutralization control is
Iocated on the front of the plate cavity in the center
just above the sweep termination on box (see Fig. 50),
The access hole is covered by a small plate which
must be moved to make the adjustment,

The neutralization of the Amplifier is not crit
ical, since there is very little feed-through in the tet-
rode tubes withboth grids at ground potential. The neu-
tralizing adjustment is set during factory test and
should need no further adjustment. However, if for any
reason adjustment is necessary, the following proce-
dure should be used,

With plate and screen voltage off but with grid
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bias voltage on (the rear door of the cubicle must be
closed), the output circuit response as observed on the
oscilloscope may show a small, sharp *nick®. This is
due to the resonance within the band of the input line
between the exciter and the Amplifier. Being unloaded
under these conditions, this citcuit comprises a high-Q
circuit coupled to the plate circuit very lightly through
the cathode-plate capacitance in the tubes, Note that
resonance of the input line may or may not occur in the
bandpass, depending upon its length., Alsa, all power,
including filaments, should be off in the exciter, since
this might "load” the input line so that a sharp reso-
nant condition could not be obtained. The nick in the
response should be minimized byrotating the neutraliz-
ing loop. A special tool is supplied to make this ad-
justmeat { G-E Drawing A-7145267-P1),

If no nick is found, the input line is not reso-
nant in the band, and it will be necessary to change
its length by disconnecting or substituting lengths of
line until resonance is obtained.

f. When the output coupling and loading are cor-
rect and the circuits tuned, the response as shown on
the oscilloscope should be approximately that shown
in Fig. 37.

9. Refer to Fig. 38 and connect the main plate trans-
former primary leads to the proper primary terminals
for a rectifier output voltage as near 6500 volts as
possible.

Fig. 36 Aural Amplifiers Correct Bandpass but Too Much
Coupling
Check the holding bias on each tube. It should be
approximately 20 volts when measured at 7C20 and
7C21 on top of the cavity.

10, Place the DELTA-WYE switch in the WYE posi-
tion,

11, Turn the Aural PA SCREEN VOLTAGE control
to the full counterclockwise position and operate the
SCREEN switch to the ON position

12, Make sure that the GL.-869-B mercury vapor rece
tifiers in the Rectifier cubicle have been "cooked in®
for at least 30 minutes with filament voltage and then
depress the RECTIFIER ON push button. The main
plate breaker should close, followed by the stepestart
contactor 6K10 in approximately one second. When the
main breaker closes, plate voltage will be established
and should be approximately sixty percent of G500
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volts, or 3900 volts,

13. Turn the PA SCREEN VOLTAGE control in the
clockwise direction until the SCREEN VOLTAGE is
500 to 700 volts. As the screen voltage increases, the
plate current should increase to approximately 2.5
amperes.

14. The six GL-869-B mercury vapor rectifiers used
inthis equipment must be quarter-phased toobtain max-
imum tube life, This procedure must be followed for
each new installation of this equipment. Refer to Fig.
39 for the schematic connection of the equipment re-
quired for this adjustment. The oscilloscope used for
this procedure may be any service-type unit, since the
measurement is made at 60 cycles. The oscilloscope
should be checked by applying 6 volts a-¢ to the verti
cal and horizontal amplifier inputs simultaneously, and
by notingthat the presentation on the screen of the os-
cilloscope is a straight line at an angle of 45 or 133
degrees. This indicates that there is no phase shift in
the oscilloscope which will interfere with the accuracy
of the following measurements. Most oscilloscopes will
meet this requirement.

The transformer required may be any transformer
having a 220- to 500-volt winding together with a low-
voltage filament winding. Most smalltransformers used
in receiver power supplies meet this specification,

The phase of the current pulse through the re-
sistor in the cathode of each GL-869-B tube is com-
pared to the phase of the filament voltage of the tube.
In making this adjustment IT IS NOT NECESSARY TO
INTERFERE WITH THE INTERLOCKS. DO NOT
TAMPER WITH ANY SAFETY DEVICE IN THE REC-
TIFIER.

Insulated test lead wire rated at 10,000 volts
should be used in making the following hookup. The
leads may be brought from inside the Rectifier cubi-
cle by removing the cover plate over the convenience
outlet and feeding the wires through this opening, Dis-
connect the leads going to 6T10, the SPARE HEAT
POSITION transformer and connect as shown in Fig.
39, The leads from terminals 3 and 5 of 6T10 should
be long enough to reach all of the six resistors listed.
Refer to Fig, 72 for the Elementary Diagram of the
Rectifier and Figs. 69 through 71 for the location of

Fig. 37 Aural Amplifiers Cotrect Bandpass, Lower l\_t[atke:
1.5 MC Below and Upper Marker 1.5 MC Above Carrier
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the parts in the cubicle. The other transformer used
should be placed on the floor of the Rectifier cubicle,
and the leads from the high-voltage winding should be
long enough to reach the ptimaries of the Rectifier
filament transformers listed. The oscilloscope should
be placed outside the Rectifier cubicle. Be sure to
ground the set-up as shown in Fig. 39. Connect the
equipment to the resistor and transformer associated
with one tube, for example, 6T6 and GRS,

Place the DELTA-WYE switch552 in the DELTA
position and apply plate voltage with. the VISUAL-
BOTH-AURAL DC transfer switch in the AURAL po-
sition. Increase the screen voltage by means of the
SCREEN VOLT ADJUSTMENT until a plate current
of 2.5 amperes is read on the PLATE CURRENT
meter.

Observe the pattern on the oscilloscope, Tt will
be like that shown in Fig. 40 or 41.

The correct quarter-phasing condition is shown
in Fig. 41, If the pattern observed on the oscillo-
scope is correct, turn off the PLATE VOLTAGE by
depressing the RECT OFF push button and move the
leads to the next resistor and transformer, and repeat.
If the pattern is again like that shown in Fig. 41, move
the leads to the next resistorand transformer combina-
tion,

If three tubes on one side show correct phasing,
the three tubes on the opposite side will be found to
be correctly phased. 1f one side is correctly phased
and one tube on the other side shows incorrect phas-
ing, the high-voltage wiring from the secondary of
5T1 is in error.

5VOLTS

304050 6TI,6T12 6RZ, 6R3,

VL Cr13emia, GRA.GR5,
6RG OR 6R7

HIGH VOLTAGE
¥ TEST LEADS

I 7 6TI5 OR 6716
220 ¥,

!

TRANSFORMER QLS 3% 50 spARE HEAT

WITH 230 V. § —— 6TIO POSITION

6V WINDINGS Ef"""z’b TRANSFORMER
e AMAAG 1000 OHMS
= 2 WATTS
GND,

0SCILLOSCOPE

O

[oXe)
0

HORIZONTAL
INPUT

(A-7991263)

Fig, 39 Quarter-Phasing Connections

VERTICAL
INPUT *
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Fig. 40 Incorrect Quarter Phasing

if incorrect phasing is found when checking the
first three tubes, the phasing of the Rectifier filament
line must be changed. Refer to the Rectifier Elemen~
tary Diagram, Fig, 72, The three-phase input to the
rectifier filaments are on GTB2-4, 6TB2-35, and
6TB2-6.

When an incorrect phase is shown for one of the
first three tubes, change the leads in the intercubicle
connection going to GTB2-4, 6TB2-5, and GTB2-6.
There are six possible combinations for connecting
these three intercubicle wires to the three terminals
on the Rectifier terminal board. One combination will
give correct phasing for all six tubes. When the cor-
rect phasing is obtained for all six rectifier tubes, the
equipment is correctly quarter-phased.

15. Adjust the CATHODE BALANCE control 7R9 to
obtain the best balance of RIGHT and LEFT CATH-
ODE currents. The currents should be balanced with«

in t 5%.

Fig. 41 Correct Quarter Phasing

16. Place the REFLECTOMETER FORWARD-
REVERSE switch on the lower panel in the FORWARD
position. Rotate the REFLECTOMETER AMP GAIN
control 7R34 in the direction to obtain minimum re-
flectometer relay current as indicated by the RE-
FLECTOMETER RELAY current meter 7M7. Place
the DELTA-WYE switch 552 in the WYE position.

17. The Aural Amplifier is now ready for the appli-
cation of driving power. Apply power gradually from
the exciter. When sufficient excitation has been ap-
plied to cause the plate current to increase to approx-
imately 6 amperes, watch the RF OUTPUT meter and
operate the PLATE TUNING switch to maximize this
reading. The power output at this point should be
5 to 10 kilowatts, and the screen currents should be
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less than 50 milliamperes with the screen voltage at
500 to 700 volts,

18. Remove excitation power and operate the Aural
RECTIFIER OFF push button to remove Amplifier
plate power. Operate the transformer DELTA-WYE
switch to the DELTA position.

19. Re-apply plate power to the Amplifier by de-
pressing the Aural RECTIFIER ON push button. Grad-
ually apply excitation power tp the Amplifier. Increase
the screen voltage to 600 volts. When sufficient drive
power has been applied to bring the Amplifier plate
current up to 9.5 amperes, the measured power output
should be approximately 27 kilowatts, The PLATE
TUNING should be checked to be sure that the RF
OUTPUT is maximized, since there is some plate de-
tuning resulting from change of tube capacitance as
the tube heats up.

20, Proper tube loading is important. If the tubes
are too lightly loaded (bandpass too narrow), the plate
voltage swing will be abnormally high, and the tube’s
ceramic and plate and grid seals will overheat, Pro-
longed operation under these conditions will cause
failure of the tube. If the tube loading is too heavy,
that is, the tube load impedance is too low (bandpass
too wide), the efficiency of the amplifier will be too
low. The correct load impedance is obtained when the
sweep response is approximately like that shown in
Fig.37. TIf the plate current required for 27 kilowatts
is greater than 9.75 amperes, the bandpass must be
narrowed by reducing the coupling and loading and re-
tuning the output. The Aural Amplifier loading is ad-
justed to give a certain specified efficiency which is
a comptromise between the too heavyand too light con-
ditions referred to above., The PLATE tuning switch
should be used to maximize the RF OUTPUT meter
readings under drive,

21. Under full power operating conditions, it may be
necessary to adjust the CATHODE BALANCE control
7R9 to obtain the best balance of RIGHT and LEFT
CATHODE currents. The cathode unbalance relay
will operate when the unbalance between right and left
cathode cutrents exceeds 10%.

22. With the Amplifier delivering the desired power
into the dummy load and the REFLECTOMETER
FORWARD-REVERSE switch 7514 in the FORWARD
position, adjust the REFLECTOMETER SENSITIVITY
control 7R24 to obtain a reference deflection of 100
on the RF OUTPUT meter. This reference deflection
is used as the standard reading for rated power output
when the Amplifier is connected to the antenna and
will correspond closely with the rated power output
determined by the graph of aural efficiency (see Fig.
80) when the correct load impedance is obtained for
this Amplifier.
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Fig, 42 Aural Amplifier: Correct Bandpass with 500-Foot
Transmission-Line Feed to Antenna

23, With power removed, transfer the Amplifier out-
put to the diplexer and the antenna. Check the align-
ment with the sweep generator to be sure that the
Amplifier load is essentially the same as the dummy
load. Power may then be re-applied, and the new
loading condition should be observed to see whether
aslight change of SWR on the output transmission line
has changed the tube loading condition. If so, the
loading may be slightly readjusted as described above,
but this is not usually necessary unless the SWR
changes considerably,

See Fig. 42 for the bandpass obtained when
feeding an antenna with 500 feet of transmission line.
The "wrinkles” on the bandpass are caused by the
VSWR of the antenna itself as it is transformed down
the length of the transmission line, The amplitude
of the wrinkles is a function of the VSWR of the an-
tenna, and the number of wrinkles in the pass band is
a function of the actual length of transmission line
between the Amplifier and the antenna. A record
should be made of the sweep response obtained for
each particular installation at the time of original in-
stallation. Any major change in the amplitude of the
wrinkles indicaees trouble in the antenna system,

24, Finally, with the Amplifier delivering rated
power and the REFLECTOMETER FORWARD-RE-
VERSE switch 7514 in the FORWARD position, ad-
just the REFLECTCMETER AMP GAIN contrel 7R34
in the direction to obtain a reflectomerer relay current
of approximately 2,5 milliamperes as indicated by the
REFLECTOMETER RELAY meter 7M7. This relay,
7K17, will pick up at a curtent of 3,5 to 4 milliam-
peres and will remove plate power, Under this adjust-
ment, if the transmission-line SWR increases appreci-
ably because of antenna or transmission-line fault,
the reflectometer REVERSE voltage will increase,
causing 7K17 to pick up, thus protecting the Amplifier
and the antenna or transmission line.

25. The Aucal Amplifier is now adjusted for normal
operation. It is recommended that the shutdown pro-
cedure be that of removing drive power before removing
plate power from the Amplifier.
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VISUAL AMPLIFIER

1. Operate the DC SWITCH 758 to the Visual posi-
tion.

2. The following switches should be closed on the
Visual Amplifier cubicle: MAIN FILAMENT and LP
FILAMENT. The reat door of the Visual Amplifier
and Rectifier cubicles must be closed. The Visual
time-delay relay 8K2 will time out one minute after
the MAIN FILAMENT and LP FILAMENT switches
are closed, and the Visual BIAS and FIL TD STATUS
Llights should be illuminated,

3, Close the Visual BIAS switch, The Visual BIAS
supervisory light should be extinguished, indicating
that the Visual bias voltage has been established.
Adjust the BIAS ADJUST theostats 8R38 and BR39 to
give a bias of 20 volts on the right and left amplifier
tubes as read on 8M3, the BIAS voltmeter, The lamps
in the green RECTIFIER ON push buttons on the Vis-
ual and Aural Amplifier cubicles and in the green
RECT ON push button on the Rectifier cubicle should
be illuminated.

4. Operate the BLANKING, MARKERS, FILAMENT,
and MOTOR switches on the sweep generator panel
to the ON position.

5. Close the SWEEP switch and operate the OPER-
ATE-SWEEP switch to the SWEEP position, This will
apply power to the sweep generator and energize the
relays in Sweep Detectors No, 1 and No. 2.

6. Normally the sweep generator will be adjusted
before shipment from the factory and will need little,
if any, further adjustment. If adjustment is neces-
sary, align the sweep generator as described in the
THEORY AND CIRCUIT ANALYSIS, VISUAL AMPLI-
FIER section. Refer to the Parts List for the cotrect
market crystals to be used in the Visual sweep gener-
ator, .

7. Connect a high-gain oscilloscope, such as the
G-E Type ST-2-A, to the SCOPE INPUT jack on the
sweep generator panel and place the sweep generator
*scope input selector switch in the first DETECTOR
position, When the 'scope input selector switch is in
this first DETECTOR position, the bandpass of the
visual Amplifier is observed ahead of the Vestigial-

Fig. 43 Visual Amplifier; Sweep Detector No. 1, Correct
Bandpass Before VSB Filter, But Too Little Coupling
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Fig. 44 Visual Amplifier: Sweep Detector No. I, Correct
Bandpass Before VSB Filter, But Too Much Coupling

Sideband Filter. When the 'scope input switch is in
the second DETECTOR position, the bandpass is ob-
served after the Vestigial-Sideband Filter. Refer to
the Visual Amplifier Elementary Diagram, Fig. 65.
For a complete description of and adjustment proce-
dure for the Vestigial-Sideband Filter, refer to
EBI-3326 which is included as an insert in this book.

8. Align the output circuit of the Amplifier as fol-
lows. Refer to Fig. 27. The output of the Visual Am-
plifier cubicle should be connected to the external
ttansmission-line elements, the Vestigial-Sideband
Filter, and the Sweep Detector assemblies as shown,
A dummy load capable of dissipating 30 kilowatts of
RF power should be connected following the Sweep
Detector No, 2 assembly,

a. Place the TUNING motor POWER switch 8529
in the ON position, The TUNING motor POWER super-
visory light 8I8 should be illuminated, indicating that
power is available for operating the tuning motors,

b, Operate the PLATE TUNING switch 8528 to
resonate the plate circuit. Unless the TUNE (8S27) or
output tuning happens tobe in resonance, the response
obtained by tuning the plate circuit will be a single
response which can be tuned to 2 frequency midway
between the marker ‘signals (0.75 megacycles below
and 4.2 megacycles above the carrier frequency), a
condition similar to that shown in Fig. 34.

¢, Operate the TUNE switch 8527 to resonate the
output circuit, Depending upon the output coupling and
loading, the resultant response will be either a broad-
er "single-humped" response or a " double-humped"
response.

d, Adjust the LOAD switch 8528 to obtain a re-
sponse similar to that shown in Fig. 43, 44, or 45.
The correct bandpass is shown in Fig. 45. If the band-
pass is too narrow, as shown in Fig. 43, or too wide,
as shown in Fig. 44, the coupling must be adjusted.
To do this, remove the shield covers on the output
circuit on each side of the coupling loop. Then, using
the box-end ratchet wrench supplied with this equip-
ment, loosen the 1/4-20 hex-head bolts connecting the
coupling loop to the output circuit. If the bandpass is
found to be too narrow, the coupling loop should be
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Fig, 45 Visual Amplifier: Sweep Detector No. 1, Correct
Bandpass Before V3B Filter, Lower Marker 0.75 MC Below
and Upper Marker 4.2 MC Above Carrier

pushed slightly into the cavity to increase the coup-
ling, If the bandpass is found to be too wide, the
coupling should be pulled back toward the output cir-
cuit to decrease the coupling. Tighten the hex-head

1/4-20 bolts securely and replace the shield covers
before proceeding,

e, Place the sweep generator 'scope input selec-
tor switch in the second DETECTOR position. The
response should be like that shown in Fig. 46 or 47,
The adjustment of the Vestigial-Sideband Filter is
catefully set and locked at the factory before shipment
so that no further adjustment should be required. See
EBI-3326 for complete information about this unit,

f. The neutralization of the Visual Amplifier is
the same as that of the Aural Amplifier; therefore,
refer to the Aural Amplifier subsection for the com-
plete neutralization procedure.

9. Check the bias on the right and left tubes by
means of the GRID VOLTAGE meter 8M3 and the trans-
fer switch 8S30.

10, Place the DELTA-WYE switch in the WYE posi-
tion,

11, Turn the SCREEN REG SUPPLY Powerstat and
the SCREEN VOLTAGE CONTROL adjustment to the
extreme counterclockwise position. Operate the
SCREEN switch to the ON position.

12. Depress the RECTIFIER ON push button, The
main plate breaker SK1 should close, followed by the
step-start contactors 6K10 and GK9 in approximately
one second. When the main breaker closes, plate volt-

Fig. 46 Visual Amplifier: Sweep Detector No. 2, Correct
Bandpass After VSB Filter, Lower Marker 0.75 MC Below
Carrier
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age will be established and should be approximately
60 percent of 6500 volts, or 3900 volts.

13, Rotate the SCREEN REG. switch to the VOLT-
AGE position, In this position the SCREEN REG
meter reads the voltage drop across the Type GASYG
-screen regulator tubes. Slowly rotate the SCREEN
REG SUPPLY control in the "increase" direction. It
will be noted that the SCREEN REG voltage will in-
crease as this control is advanced up to approximately
150 to 200 volts and will suddenly drop to zero as the
gas-discharge tubes in the screen regulator break
down. As the control is increased the SCREEN VOLT-
AGE will increase to approximatelv GO0 volts, At this
point, as the SCREEN REG SUPPLY control is further
increased, the SCREEN REG VOLTAGE should start
to increase and the SCREEN VOLTAGE should remain
constant. If not, adjust the SCREEN VOLT ADJUST
control until this condition is met, With a SCREEN
VOLTAGE of 600 volts the SCREEN REG VOLTAGE
should be 125 to 150 volts.

Fig, 47 Visual Amplifier: Sweep Detector No. 2, Correc
Bandpass After YSB Filter, Lower Marker 1.25 MC Below
Carrier

14. Note the RIGHT and LEFT CATHODE currents
and set the RIGHT and LEFT BIAS ADJUST.rtheostats
8R39 and 8R38 to give a cathode current of 1,25 am=
peres for each tube.

15, The Visual Amplifier is now ready for the appli-
cation of excitation power. With normal power supply
voltages as described above, the VSWR on the input
fine to the Amplifier will be 1.2 to 1 or less at the
center of the particular channel,

The only remaining circuit adjustment which
should be made is the adjustment of the external 1-5/8
inch line stretcher,

The exciter may be adjusted to operate into a
dummy load with good SWR and its output then con-
nected to the Amplifier input. Then the Amplifier input
may be used in exactly the same way as the dummy
load. If the adjustment of the driving transmitter in-
cludes the use of a sweep generator to align its cir
cuit, the transmitter may be aligned in the normal
manner using the Amplifier input as its load. In this
case, either the sweep diode detector at the output of
the exciter or at the output of the Amplifier may be
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used. When the Amplifier output sweep diode detec-
tor is used, the oscilloscope should be connected in
the same way as when aligning the Amplifier output
circuit, and the Amplifier sweep generator should be
made inoperative by placing the sweep generator FIL-
AMENT switch in the OFF position. This prevents
the Amplifier sweep generator from superimposing its
voltage upon the sweep generator voltage from the
exciter.

When the output circuits of the driving transmitter
are being adjusted by means of a sweep generator, the
oscilloscope should be used to determine whether the
indicated circuit response is essentially the same at
the exciter output as at the Amplifier output. If one
has a definite "¢tip" or "slope® to what should be the
" flat" part of the bandpass, adjust the input line
stretcher to make the two responses as nearly alike
as possible in this respect,

The two matching adjustments on the front panel
of the Amplifier may also be adjusted to give the same
bandwidth as obtained with the driving transmitter
connected to a dummy load, To use these adjustments
it will be necessary to unlock the matcher drive as-
sembly by loosening the nuts holding the push rods
actuating the plate on the input matcher. The screw-
driver adjustment may then be made from the front
panel by removing the two plug buttons above the
General Electric nameplate on the front panel.

When a sweep generator is being used to align
the exciter, such as would be the case with the G-E
Type TT-6-E 5-KW Transmitter, the Amplifier SVEEP-
OPERATE switch must be in the SWEEP position
when the last two or three stages are being adjusted
and when the Amplifier sweep diode detector is being
used. However, when the first two or three circuits
are being adjusted, the RF level at the Amplifier out
put resulting from the exciter sweep generator will be
high enough to damage the germanium diode detector
unless the Amplifier SVEEP-OPERATE switch is in
the OPERATE position. In this position the diede is
disconnected from the transmission line by a relay.
There will be sufficient feed-through in this position
to allow the use of this diode undet the higher RF
drive conditions.

16. Place the Amplifier SWEEP-OPERATE switch in
the OPERATE position, the PEAK POVER-REFLEC-
TOMETER switch in the REFLECTOMETER position,
and the reflectometer FORWARD-REVERSE switch in
the FORWARD position,

17. Gradually apply a black picture (picture at ped-
estal level) from the exciter and check the average
power output into the Amplifier dummy load. Increase
the excitation level until a power output of 30 kilo-
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watts is reached. Note the indication of the RF QUT-
PUT meter. This is the reflectometer " forward" indi-
cation which corresponds to this power load,

18. Use an RF output waveform monitor which will
accurately measure sync percentage and adjust the
exciter sync control to obtain a 25% synchronizing
pulse (pedestal level at 75% of synchronizing pulse).
Operate the Amplifier PEAK POWER-REFLECTOM-
ETER switch to the PEAK POWER position and ob-
serve the indication on the RF OQUTPUT meter. Adjust
the PEAK POWER ADJUST control until the RF QUT-
PUT meter reads 100. This is now the reference
reading corresponding to 50-KW synchronizing pulse
power. This meter reading should be used for normal
monitoring of the Visual power output.

19, It is recommended that after the Amplifier has
been operating at black level power for two or three
minutes the excitation be removed and the Amplifier
output circuit alignment be checked.

20, If it is found that there is some unbalance of the
CATHODE curtents under operating conditions, the
individual grid bias may be adjusted for a closer bal-
ance (the average of the two cathode currents under a
no-excitation condition should be 1,25 amperes),

Fig. 48 Visual Amplifier: Correct Bandpass with 500-Foot
Transmission-Line Feed to Antenna

21, The Visual Amplifier is now ready for normal
operation into the antenna. It may or may not be de-
sirable to make minor readjustments of the circuit
alignment when changing from the dummy load to the
antenna, depending upon the particular standing-wave
ratios which are encountered. See Fig. 4B for the
correct bandpass when feeding an antenna with 500
feet of transmission line,

22, It is recommended that the shutdown procedure
consist always of removing drive power before remov-
ing plate power on the Amplifier.

AURAL AND VISUAL AMPLIFIER

For simultaneous operation of the Aural and Visual
Amplifiers, place the DC SWITCH 7S8 on the Aaural
Amplifier panel in the BOTH position, Plate voltage
will now be applied to both Amplifiers simultaneously,

»
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Excitation power may be applied to either or both
Amplifiers without effect on the other,

If automatic-plate-reclosure operation is desired in
the event of a fault, place the AUTO-RECLOSER
switch in the ON position.

ROUTINE OPERATION

During routine operation, it is intended that all
power switches on the cubicles be left in the ON
position. Power should be removed from the cubicles
during the time that the transmitter is shut down by
means of the external disconnect switch 582,

STARTING PROCEDURE

1. Close the extetnal disconnect switch 352, ener-
gizing the control circuit. '

2, Press the green illuminated AMPLIFIER START
push button.

3. After one minute the green RECTIFIER ON push
buttons on the Visual and Aural Amplifier cubicles
and the green RECT ON push button on the Rectifier
cubicle will be illuminated, indicating that the Ampli-
fiers are ready for operation.

4. Press any one of the push buttons mentioned in
3, above, thus applying Amplifier plate power.

5. Apply excitation power to both Amplifiers.

STOPPING PROCEDURE

1. Remove excitation power from both Amplifiers.

2. Press either of the red illuminated RECTIFIER
OFF push buttons on the Visual and Aural Amplifier
cubicles orthe red illuminated RECT OFF push button
on the Rectifier cubicle, thus removing plate voltage.

3. Press the red illuminated AMPLIFIER STOP
push button on the Aural Amplifier cubicle. The anode
blowers will continue to run for three minutes,

4, After the blowers have stopped, open the extemal
disconnect switch 582.

TYPICAL METER READINGS

AURAL AMPLIFIER (26.6-KW OUTPUT)

6500 volts

9.75 amperes
800 milliamperes
5.4 amperes

5.4 amperes

100 milliamperes
100 milliamperes
700 volts

230 volts

Plate Voltage

Plate Current

Grid Current

Right Cathode Current

Leit Cathode Current

Right Screen Current

Left Screen Current

Screen Voltage

Regulated Line Voltage
(Average)

40

50-KW TELEVISION AMPLIFIER

Grid Supply Veltage 20 volts
(Zero Gtid Current)
Sweep Generator Power 345 volts

Supply
Reflectometer Relay Current

VISUAL AMPLIFIER (50-KW SYNC
AND PEDESTAL-BLACK PICTURE)

6600 volts

11.5 amperes
1,15 amperes
6,35 amperes
6.35 amperes
50 milliamperes
50 milliamperes

2.5 millidmperes

Plate Voltage

Plate Current

Grid Current

Right Cathode Current
Left Cathode Current
Right Screen Current
Left Screen Cutrrent

Screen Voltage 700 volts
Screen Regulated Voltage 150 volts
Right Grid Bias Voltage 22 volts
Left Grid Bias Voltage 22 volts
SWEEP GENERATOR

Oscillavor (Blanking Off) 0.38
Oscillator (Blanking On) 0.26
Amplifier (Blanking Off) 0.52
Amplifier (Blanking On) 0.52

MK 1 0.28

MK 2 0.28
Crystal 1 0.35
Crystal 2 0.33

ARC-BACK INDICATOR SUPPLY
175 volts d-c

REFLLECTOMETER AMPLIFIER SUPPLY
Approximately 330 volts d-c

GENERAL OPERATING INSTRUCTIONS

The following general comments are intended either
to emphasize items covered elsewhere in this book ot
to supplement them,

1. Since all filaments and low«voltage supplies are
controlled by the regulated line voltage, this voltage
should be monitored at all times and maintained as
nearly as possible at 230 volts. This consideration
is important to tube life and to the proper operation of
the equipment.

2. The Visual SCREEN REG voltage (anode-to-
cathode voltage of the Type GAS7-G tubes in the
screen grid supply) should be maintained in the range
of 100 to 150 volts. This voltage will decrease as the
screen cutrent incteases, It may be adjusted by means
of the SCREEN REG SUPPLY control.

3, The Visual SCREEN REG switchand the SCREEN
REG meter may be used to measure the individual
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cathode currents of the series regulator tubes in the
regulated screen supply,

4, It is recommended that new power amplifier tubes
be first tested with the plate voltage lowered by plac-
ing the DELTA-WYE switch in the WYE position be-
fore operating at full power, I the tube has been
damaged in shipment or in handling, there is less like-
lihood of damage to the equipment or to tubes at the
reduced volage,

5. Never operate the SWEEP-OPERATE switch of
either Amplifier from the OPERATE to SWEEP posi-
tions when excitation power is being applied. Time
decay of the exciter power supply voltage may cause
burn-out and may necessitate the replacement of the
Amplifier sweep diode detector germanium crystals.

6. Note that each reflectometer has a spare crystal
mounted adjacent to the forward and reverse couplers.
The crystals may be checked by rotating them in the
forward coupler. All should give approximately the
same reading on the RF QUTPUT meter.

7. The phase of the sweep generator blanking may
be adjusted with respect to the image trace by locosen-
ing the coupling between the sweep motor 88101 and
the sweep capacitor 8C106 and shifting the angular
position of one with respect to the other slightly.

8. In order to obtain reasonable tube efficiency
commensurate with best tube plate loading for good
tube life, the Visual Amplifier is operated under con-
ditions which will give approximately 5% to 7% com-
pression of sync peak RF voltage. In other words,
30% to 32% sync will be required at the exciter output
to produce 25% sync at the Amplifier output (50-KW
level). Less compression can be obtained only by
heavier plate loading, which reduces efficiency and
increases plate current and dissipation.

9. In case of a failure and necessary replacement
of a GL-6251 tube, generally the only Amplifier circuit
readjustment required will be the PLATE TUNING. In
the Aural Amplifier this adjustment can be quickly
made by adjusting the PLATE TUNING for maximum
RF OUTPUT under operating conditions after tube re-
placement, (Approximate adjustment should be made
under reduced excitation conditions before proceeding
to full-power operation.)

In the Visual Amplifier the same procedure may
be followed for an approximate circuit adjustment after
tube replacement if it is necessary to re-establish
operation in a minimum amount of time. However, ad-
justing for maximum RF OUTPUT may result in the
bandpass response being tipped up at the low-frequency
or cartier end, This will be indicated by higher than
notmal screen grid current and by loss of " sync pers
centage" (sync compression) at the Amplifier output.
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To remedy this situation, operate the PLATE TUN-
ING control in the up position momentarily (thus ad-
justing the plate circuit to higher frequency) to obtain
as nearly as possible normal sync percentage and
screen grid current simultaneously with normal output,
Do not adjust the TUNE or LOAD tuning without bene-
fit of the sweep generator.

Check the circuit alignment in the normal manner
at the earliest opportunity.

10. Adequate cooling of the power amplifier anodes
should be maintained at all times. Refer to the MAIN-
TENANCE section for the daily inspection to be made
for this Amplifier,

SAFETY INSPECTION

The Amplifier was designed with the safety of the
operating personnel as a prime consideration, All
protective circuits were designed to "FAIL SAFE."
To insure the proper operation of all interlocks a peri-
odic check should be scheduled and should include
the following considerations:

CHECK OF AMPLIFIER INTERLOCKS

1. With all power removed from the equipment, in-
spect each safety grounding switch for easy operation.
Check all connections on the grounding switches for
tightness, Make sure that all grounding washers and
contacts are firmly seated when the doors are open.
Place the DELTA-WYE switch in its neutral position
and connect a jumper from 5353-3 to 383-6 inside the
DELTA-WYE switch assembly. Turn off the SCREEN
switches on the Visual and Aural Amplifier cubicles.

2, Start the Amplifier, and after it timesout, proceed
to check the electrical intetlocks as follows:

Push the green RECTIFIER ON push button, 5K1
will operate, but since the DELTA-WYE switch is in
its neutral position there will be no plate voltage on
the Amplifier. The screen voltage was initially re-
moved by turning off the SCREEN switches,

Open the rear door of the Visual Amplifier cubi-
cle. 5K1 should drop out.

Close the rear door of the Visual Amplifier cu-
bicle, 5K] should not come back on,

Repeat the above procedure, checking the rear
door interlock operation of the Aural Amplifier and
Rectifier cubicles.

Push the green RECTIFIER ON push button. 5K1
should be activated. Open each hinged panel (behind
the front access doors of the Visual and Aural Ampli-
fier cubicles) by removing the five screws which hold
them secure, 5K1 should drop out each time an indi-
vidual hinged panel is opened, and the UNDERVOLT-
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AGE supervisory light on the Aural Amplifier cubicle
should be illuminated. (5K1 will come back on when the
doot is closed).

The above procedures will check all of the elec-
trical interlocks of the Amplifier,

CHECK OF INTERLOCKS WITH
DRIVING TRANSMITTER

Refer to the INSTALLATION section under Inter-
locks with Driving Transmitter, The following pro-
cedure will check these interlocks when the driver
used is a General Electric Type TT-G-E Transmitter;
a similar procedure should be followed when another
type of driving transmitter is used.

1. Turn off the RECTIFIER NO. 1, NO. 2, and NO. 3
circuit breakers located on the front panel of the cen-
ter cubicle of the Type TT-6-E Transmitter,

2. Turn off the MODULATOR PLATE circuit breaker
of the Aural cubicle of the Type TI-6-E Transmittet.

3. Place the SWEEP-OPERATE switches of both
Visual and Aural Amplifier cubicles in the OPERATE
position,

4, Push a RECTIFIER ON push button-on the Ampli-
fier, 5K1 should latch in,

5. Start the Type TT-6-E Transmitter with the cir-
cuit breakers mentioned in 1 and 2 above, in the OFF
position.

6, After the Type TT-G-E Transmitter times out,
push the MAIN ON push button on the Rectifier cubi-
cle and the AURAL PLATE ON push button of the
Transmitter each time the interlocks drop them out,

50.KW TELEVISION AMPLIFIER

When the SWEEP-OPERATE switch on the Aural
Amplifier cubicle is turned to the SWEEP position,

a. The MAIN OFF push button on the TT-6-E
Visual Rectifier cubicle is electrically operated and
the main Visual plate breaker drops out.

b, The PLATE OFF push button on the Aural cu-
bicle of the TT-6-E is electrically operated and the
main Aural plate contactor drops out.

When the SWEEP-OPERATE switch on the Visual
Amplifier cubicle is tuned to the SWEEP position,

a. The plate voltage is removed from the Visual
exciter in the centet cubicle of the TT-6-E.

b. The PLATE OFF push button on the Aural cu-
bicle of the TT-G-E is electrically operated and the
main Aural plate contactor drops out,

With the SWEEP-OPERATE switches on both
Visual and Aural Amplifier cubicles in the OPERATE
position, push 2 RECTIFIER OFF push button on the
Amplifier and observe the following:

a, Plate voltage should be removed from the Vis-
ual exciter in the center cubicle of the TT-6-E.

b. Plate voltage should be removed from the sec-
ond stage Aural of the TT-6-E.

Place the switches turned off in steps 1 and 2,
above, in the ON position.

Remove the jumper from 583-3 to 553-6. Place the
DELTA-WYE switch of the Amplifier in the DELTA
position, Turn on the SCREEN switches on the Visual
and Aural Amplifier cubicles.

The equipment is now ready for normal operation,

MAINTENANCE

PREVENTIVE
GENERAL

When the Amplifier was installed and put into oper-
ation, it was in good operating condition, During the
final test at the factory, a very careful check is made
to make certain that all adjustments are optimum for
both peak performance and comservative operation of
components, so that with proper care the equipment
will give years of reliable service,

Propet care requires the establishment of a definite
program of preventive maintenance. This involves a
daily, weekly, and semi-annual routine of inspection
and adjustment which will maintain the equipment for
a period of years at the same efficiency and quality of
picture as at the time of installation,

The following sections give general suggestions for
caring for the equipment as well as for preventing
trouble from developing while on the air,
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While the Amplifier is onthe air,the operator should
be continually alert to any change in meter readings,
temperatures, and even odors. Periodically he should
look for anything unusual on the various meters. At
this time he should also reset the REG LINE VOLT-
AGE to 230 volts., A good operator will immediately
notice the characteristic odor of a resistor or trans-
former as he moves past each cubicle; he is thug like-
ly to be warned of an unusual condition of operation.
Upon finding anything unusual, he can look into every
circuit from the front and, if necessary, observe com-
ponents through the windows in the rear doors of the
cubicles. If he is able to localize a minor difficulty
in this way, he can decide whether or not the equip-
ment can be operated for the remainder of the program
without damage,

The readings on the LEFTWATER, RIGHT WATER,
and OUTLET WATER pressure meters should be ob-
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served to assure that sufficient waterflow is going
through each tube, See Fig. 33 for a graph of pressure
difference versus water flow. The flow interlock will
trip out at 8 gpm or 3.3 pounds difference. Check the
reading of the air pressure meter, A pressure of 2,1
inches (water) must be available at all times to ade-
quately cool the seals of the Amplifier tubes,

The power meter reading on the Vestigial-Sideband
Filter dummy load should be noted and its value com-
pared to previous readings. This reading will vary
with picture content and will be very small.

The level of water in the water tank should be
checked.

The cathode currents of the screen regulator tubes
should be monitored by means of the front panel switch
on the upper left corner of the Visual Amplifier cubi-
cle. These currents will vary with picture content, but
unbalance between cathodes of a single 6AS7G tube
may be detected, or the lack of emission,
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WEEKLY

Once a week the over-all alignment should be
checked by following the procedure described in the OP-
ERATION section, This will normally take only a
minute or two and will verify proper operation of the
Amplifier.

In addition to this operational check, a routine in-
spection should be made WITH ALL POWER OFF and
where repair is needed, it should be made immediately
to avoid future trouble, Dust off all surfaces, inspect
terminal boards for loose connections and the blower
belt for proper tension. Inspect the air filters, Exam-
ine all filament connections for evidence of overheat-
ing. Tight connections and good contact will help
prevent trouble.

Observe all mercury-vapor rectifier tubes while op-
erating, A clear blue glow is characteristic of a good
tube; a greenish color indicates that the tube is near-
ing-the end of its useful life,

FILAMENT CLAMP -
A~TI41613-6]

FILAMENT CLAMP —T

| _FILAMENT CLAMP
" A-7141613-61

~— FILAMENT CLAMP
A-7T141613~Gl

A-7141614-6G2

(4-4785)

Fig. 49 Cavity in Process of Construction: Contact Assemblies Lacking, Rear View

43




EBI-3295 50.KW TELEVISION AMPLIFIER

CONTROL GRID
PLUG—IN CONNECTION

\w,_

SHIELD M NN : _ \e ﬂ 7C31 OR 837

7Li9 OR 8LB
7G33 OR 8C39

PL+B-T48T747T=02——% 7.18 OR 8L IO (

NEUTRALIZING LOOP
A-TI45137 8|

SCREEN
PLUG-IN SWEEP
CONNEGTOR TERMINATION
PL+B-T48TII8-03
GONTROL GRID
PLUG-IN CONNECTION
TLA7T OR BL®
R
Fs'fUlf.-El':l T7C30 CR 8G39
CONNEOTOR

TLI6 OR BLT
T¢32 OR 8G386

P

NOTE: 6-E REFERENGE

: - FOR ENTIRE GAVITY
SHIELD PL+B748787T47-01 PL-TE68731 '

(4-4797)

Fig. 50 Cavity in Process of Construction: Contact Assemblies Lacking, Bottom View
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SEMI-ANNUALLY

At least twice a year the following maintenance
should be performed;

1. Remove and test all receiving-type tubes in a
reliable tube checker.

2. Inspect and clean the contacts on all switches,
contactors, and relays. Contacts should be dressed if
pitted. Use a burnishing tool to clean contacts on all
telephone-type relays, the sweep-diode relays on the
output transmission lines, and the sweep-termination
relays on the front of the PA cavities.

MAINTENANCE OF THE POWERSTAT

Maintain the Powerstat as follows:

CAUTION

A Powerstat variable transformer is essentially
a continuously tapped auto-transformer. The rotor
should not be slammed against the stop. Such a
practice tends to damage and weaken the entite
structure of the Powerstat.

If ordinary care .is accorded the Powerstat, the
brushes are the only element thar might require re-

placement if arcing takes place or if they are badly.

worn. To replace the brushes proceed in the follow-
ing manner:

1. Remove the perforated screen.

2. Take out the brushes by removing the brush
springs which are held in place by the binding head
screws.

3. Insert new brushes obtained from the Superior
Electric Company at Bristol, Connecticut. Do not at-
tempt to replace brushes with ordinary grades of car-
bon, since the brush material used is of special mate-
rial, Tighten the screws holding the brush springs.

4. Push a screwdriver blade or wood wedge under
one brush spring to raise the brushes slightly off the
commutator surface. Then placea strip of crocus cloth
or very fine sandpaper about one inch wide -and 3-1/2
inches long on the commutator and the abrasive sur-
face against the brush,

5., Use some implement tohold the crocus cloth flat
against the commutator surface. While holding the
cloth tightly in place remove the wedge under the
springs and carefully rotate the brush holder assembly
over a short arc. Blow out excess carbon particles.

6. Again raise the brush springs and remove the
crocus cloth.

7. Rotate the entire assembly many times over the
normal full range. This procedure will work in the
brushes. After working the brushes in, remove the
knob. The brushes should fit flat over the entire com-
mutator range and light should not be visible between
the brushes and the commutator surface.
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8. Replace the screen, and the Powerstat is again
set for service.

Whenevet trouble is encountered regarding mechani-
cal or electrical difficulties in the operation of the
Powerstat, consult the Superior Electric Company at
Bristol, Connecticut. '

INPUT MATCHER

™~ CONTACT A-T141611-61
{SAME ON OTHER SIDE)

SHIELD PL &

—B-7486591-Gl|
{SAME ON OTHER SIDE}

GCONTROL GRID AND
L SCREEN GRID

CONTACT ASSEMBLY
PL & C-7775095-Gl

(4-4795)

Fig.51 Cavity in Process of Construction; Screen Grid and
Conttrol Grid Contact Assembly in Place, Rear View

MAINTENANCE OF BLOWERS, PUMP,
AND AIR FILTERS

Maintain the blowers, pump, and air filters as de-
scribed in the following as often as required (semi-
annually for ordinary installations),

0il the motor bearing on the blower motors in the
Visual and Aural cubicles, Add one-half teaspoon of
electric motor oil or SAE-#10. Grease the bearings
on the fan shaft of the blower and heat exchangers
with General Electric Grease for Balland Roller Bear-
ing Motors, using a low-pressure gun. A very small
amount of grease will be required. Do not overgrease.

The General Electric Tri-Clad Motors used on the
heat exchangers and the water pump are greased as
follows. Remove the relief plugs under the bearings
to be lubricated. There is a relief plug at each end
of each motor, The relief plug for the pump end of the
water pump is found underneath the pump, directly un-
der the bearing on the motor. Pump the General Elec-
tric grease specified above intothe grease fitting until
the grease which escapes from the relief hole runs
clear. Run the motor with the relief plug out for 15
minutes before replacing the relief plug.

The air filters used on top of the Aural and Visual
Amplifier cubicles and inthe rear door of the Rectifier
cubicle are made bythe Farr Company of Los Angeles,
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SHIELD
PL+B-T486594-P1

OTHER SIDE{NOT SHOWN)
B8-7486596-P1

SCREEN
GRID
CONTAGT

CONTROL
GRID
CONTACT

SHIELD
PL+B~7486397-061

~ OTHER SIDE (NOT SHOWN)
PL+B~7486596-0

(4-4798)

Fig. 52 Cavity in Process of Construction: Screen Grid and Control Grid Contact Assembly in Place, Bottom View
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California, with offices in the principal cities of the
United States and Canada.

In general, filters should be cleaned whenever the
pressure drop across the filter reaches 1/4 inch of
water. Under ordinary conditions Farr-Air filters may
be cleaned with hot ar cold water, For this cleaning
a garden hose and nozzle can be used.

After the filter has been cleaned, it must be oiled
by either spraying or dipping. Allow excess oil to
drop out of the filter before replacing it.

The Farr Company will service the filters periodi-
cally for a nominal fee if the customer so desires. Of-
fices are located in the principal cities of the United
States and Canada.,

TARGETS

Refer to Fig, 10,

Targets are used on the high-voltage side of each
insulating column to prevent electrolytic corrosion of
the plumbing fittings used on this equipment. Each
target assembly consists ofa brass pipe plug to which
a brass rod and a platinum wire 0,040 inch in diameter
and 3 inches long have been silver-soldered. The
platinum wire extends into the insulating tubing and
is the point where all electrolytic corrosion will oc-
cur. The rate of disintegration of this platinum wire
depends upon the leakage current in the insulating
columns, The length of the target should be checked
semi-annually, In order to do this, it will be necessary
to drain the water system and to remove and inspect
the target assembly. The targets should be replaced
when the remaining length of platinum is less than
3/8 of an inch, FAILURE TO REPLACE THE TAR-
GET BEFORE THE PLATINUM SECTION IS COM-
PLETELY GONE WILL RESULT IN SERIOUS ELEC-
TROLYTIC CORROSION OF THE PLUMBING FIT -
TINGS.

WATER SYSTEM

The WATER LEAKAGE meter 8M14 reads the cur-
rent flowing in one of the insulated columns through
the water. When the system is clean and uncontami-
nated, the current will be less than 8 milliamperes.
When the current rises to 20 milliamperes, the dis-
tilled water in the system should be changed. The
system should be flushed twice with tap water each
time it becomes necessary to change the distilled
water, See steps 19 through 21 under Initial Operation
of the OPERATION section.

USE OF SOLVENTS iN FLUSHING
THE WATER SYSTEM

It is generally not advisable to use any solvent in
cleaning the plumbing in this equipment. Experience
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has shown that considerable difficulty can be caused
by deposits left in the system by the cleaning agent.
If it is deemed necessary, because of the hardness of
the water obtainable in certain localities, to clean
with a solvent, the procedure which follows is sug-
gested.

The only solvent recommended for cleaning this
type of plumbing is "OQakite." Use a standard 10-
ounce package, obtainable at any grocery store. Be-
fore removing the distilled water which has shown in-
creased leakage, add the contents of one package of
" Qakite" to the water tank. Run the equipment with-
out applying plate voltage, and heat the water to 120
degrees Fahrenheit by means of filament power only.
Keep the temperature of the water at 120 degrees by
intermittently turning the HEAT EXCHANGER BLOW-
ERS on. After one-half hour, open the drain on the
plumbing system and run tapwater into the water tank.
Keep running the tap water into the tank while drain-
ing the system until the water running out of the drain
is completely clear. Close the drainand heat the water
to 120 degrees for another one-half hour, Remove the
water through the drain. Refill the system with tap
water, and let it run for one-half how after the temper-
ature of the water reaches 120 degrees. Drain the sys-
tem and refill with distilled water, If the water in your
locality is reasonably soft, the system is now ready
for operation. If it is not soft, the distilled water
should be run for one-half hour at 120 degrees in order
to dissolve the minerals left by the tap water and

GEAR MOTOR
7Bl OR 8BI
B-7486142- Pl

GONTACT
A-7i41609-G|
(SAME ON REAR)

COUPL.ING LOOP
VARIES WITH
CHANNEL

(4-4786)

Fig. 53 Cavity in Process of Construction: View of Coupling
Loop
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should then be discarded. After refilling with dis-
tilled water, the system is ready for normal operation.

CORRECTIVE

Effective corrective maintenance depends to a large
extent on two factors: properly trained opetators and
spare parts. It should be the operator’s unremitting
duty to prepare himself to analyze any possible situa-
tion which may cause a failure of the equipment. Be-
cause of the expense and complexity of the equip-
ment, it is not usually feasible to have complete
standby units; therefore, if a failure should occur, the
operator must be prepared to get the Transmitter back
on the air with a minimum of delay. In case of failure,
the following general procedure is recommended:

l. Notice all the unusual conditions and try to re-
member them accurately,

2, If possible, analyze the evidence and decide
what the trouble must be.

3. Take whatever measures are necessary to get
the equipment back on the air, on either a regular or
emergency basis, in order to finish the program.

WARNING

During the excitement of getting a failure iso-
lated and repaired the operated must be extremely
careful to observe all safety regulations.

In addition to being unusually cautious from the
standpoint of personal safety, the operator should be
reasonably certain that he has diagnosed the trouble
properly before changing a large component which will
involve considerable work and time,

It is assumed that the operator will familiarize him-
self with the control and rectifier circuits sufficiently
to know what to do immediately if any supervisory
lamp is energized or if any tube or tubes are extin-
guished,

CAUTION

Whenever about to enter a cubicle to make an
adjustment or changes, always open the external
disconnect switch so that all voltage (except 115
volts) is disconnected. The input 208/230-volt
studs have a current capacity of approximately
60 amperes, Dropping a metal tool across this
bus will cause a flash which may cause a severe
burn as well as cause damage to the equipment,
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ORDERING REPLACEMENT PARTS

In general, parts listed in the Parts List will be
stocked and made available from the General Electric
Company, Electronics Division, Syracuse, New York.
To expedite delivery, the parts requested should be
identified by the G-E drawing number where known.
Certain mechanical items of the cavity and plumbing
are listed in a Mechanical Parts list following the
Parts List of electrical components; these may be
ordered by the G-E drawing number indicated. Other
items are called out in the various photographic illus-
trations appearing throughout this instruction book and
may be ordered by description and by reference to the
figure number of the illustration in which they appear.
Cavity assembly items are further called out in the
photographic illustrations referred to in the sub-sec-
tion which follows, Cavity Construction, and may be
ordered by the appropriate G-E drawing number.

Included in this instruction book there will be found
inserts which deal with major components of this
equipment, such as motors, water pump, relays, and
main contactor. The Electronics Division of the Gen-
eral Electric Company in Syracuse will be happy to
supply replacement parts for any of these items, but
faster service may be obtained by dealing directly
with the nearest service office listed in the applica-
ble insert. Special attention is called to the insert
titled "General Electric Small Motor Service Station
Plan." All the motors used in this equipment may be
supplied with parts by contacting the nearest service
shop in this insert, The main plate contactor 5K1 is
a General Electric Type AK-1-25 Air Circuit Breaker.
The insert dealing with this breaker (GEH-1807) lists
the service shops throughout the United States where
expert service and spate parts may be quickly ob-
tained, The apparatus shops listed in this insert can
also give fast service on any large transformer or re-
actor used in this equipment.

CAVITY CONSTRUCTION

The Cavity Assembly, G-E Drawing P1.-7668731-G1,
is identical in the Visual and Aural Amplifiers. Figs.
49 through 55 are photographs taken during the assem-
bly of a cavity. They are supplied here for the con-
venience of the customer in identifying the various
parts of the cavity and in ordering replacement parts
by reference to the G-E drawing numbers supplied.

PN
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FILAMENT BYPASS
| CONDENSERS

1 8C28,78C29,8C30 AND
8C31 IN VISUAL
f7C22-7C23~-7C24 AND
7C25 IN AURAL
FILAMENT LEADS

8L2 AND 8L3 IN VISUAL
7L2 AND 7L3 IN AURAL

FiLAMENT LEADS ]
T8L4+8L5 IN CONDENSER
ViSUAL= ASSEMBLY _
7L4 4+ 7L5 IN B s ?
o 7C26+7C28 IN -
AURAL AND 8C32+| ¢
8C34 IN VISUAL | Kk
| 0
T
B n
AIR DEFLECTOR _| “lrcer+7c29 b
A-T14)290PI ~]IN AURAL Y
1 8C33+8C35
[IN VISUAL
CAPACITOR | LCONTROL-GRID
ASSEMBLY T | CONTACT
A-7145291G1 { COOLING AIR INLET

i {SAME ON OTHER SIDE)

e

\SCF\‘EEN GRID CONTACT

SCREEN GRID

PROTECTIVE CAPS ANODE CONTACT

ANODE SHIELD CONTACT

(4-4789)

Fig. 54 Cavity in Process of Construction: Anode Contact Assembly and Shield in Place,

One Tube Instalied, Rear View
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TCAJORBC4S8

s
" PLATE VOLTAGE
PROTECTIVE GAP
7L8 OR sLI2
ANODE —
SHIELD CONNECTION
ANODE CONNECTION
e i
AT

{4-4799)

Fig. 55 Cavity in Process of Construction: Anode Contact Assembly and Shield in Place,
Tubes Lacking, Bottom View
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THEORY AND CIRCUIT ANALYSIS

CONTROL CIRCUITS
GENERAL

In the design of the control circuits, particular atten-
tion has been given to safety of personnel, protection
of the equipment, and reliability of operation.

Front-of-panel operation is provided for the filament
and low-voltage supplies. Adjustment of the high-volt-
age plate supplyis accomplished by primary tap-chang-
ing of the high-voltage transformer 5T1.

All relays and contactors, with the exception of
overload relays, filament interlock relays,and the main
close coil of the circuit breaker 5K1, operate from a
115-volt control transformer, 6T 1, with one side ground-
ed. All overload relays are d-c operated; the filament
interlock relays operate from the controlled-voltage
source for all filaments and low-voltage supplies; and
the main close coil of the plate circuit breaker is oper-
ated from the main transmitter supply voltage. All re-
lays with more than 115 volts on their terminals are
located within the cubicles and are not accessible
when the transmitter is in operation.

The rear doors of all the cubicles are equipped with
suitable interlocks toremove power from all power sup-
plies. In addition, high-voltage grounding switches
short the high-voltage supplies to ground and short cir-
cuit the secondary winding of the high-voltage plate
transformer.

Circuit protection is provided by direct-current over-
current relays and magnetically operated circuit break-
ers. A system of supervisory lights indicates the op-
eration of the d-c overload relays as well as certain
other circuit conditions,

Amplifier start-stop and rectifier on-off push buttons

are supplied with internal lights to indicate circuit
status.

The indicating-light color selection is such that
green always indicates ready. It shows that power is
available and that the starting sequence has been com-
pleted up to that point. Red shows that the circuit is
enetgized and in operation. White indicates an abnor-
mal condition, such as an overload, open door, etc.

Automatic power failure restart and plate overload
reclosure with automatic reset are provided for both
the Aural and Visual sections.

All a-c operated relays must have their coil voltages
reduced to 5/6 of the 60-cps value if operated from a
SO-cps power source. This is accomplished by chang-
ing a tap on the control transformer GT1 as described
in the INSTALLATION section.

Relays 6K1, 6K5,and 6K14 are latching-type relays,
When the latch-in coil is momentarily energized, the
operating mechanism is held in the closed position by
a mechanical latching device. When the reset coil is
momentarily energized, the mechanical latching device
is tripped, opening the relay.

The reclosure relay 6K15 is the cycling type. Each
time the cycling coil is momentarily energized the re-
lay advances one step until the final step is reached.
There are four stepping positions. When the reset coil
is energized, the relay returns to its starting position,

Note that the Simplified Control Circuit Elementary
Diagram, Fig. 73, shows all relay contacts in their nor-
mally energized position, and all latch-type relays in
the reset position, with the exception of 6K14. Relay
G6K14 is shown in the latched-in position, since this is
the normal position, the resetcoil being energized only
when a plate circuit reclosure is in order.

CONTROL CIRCUIT COMPONENTS AND THEIR FUNCTIONS

Component Name
6l2 Rectifier DOOR supervisory light
GIS1 RECTifier ON push button
6IS2 RECTifter OFF push button
GIS3 ARC BACK RESET indicator push button

Function

GI2 is energized when the Rectifier door interlock
switch 6511 is closed, indicating that the Recti-
fier door is open.

Momentary contact of GIS1 energizesthe latch coil
of the Rectifier-onlatch relay 6K5and energizes
the reclosure reset relay 6K16.

Momentary contact of GIS2 energizes the reset coil
of the Rectifier-on latch relay GK5.

The normally closed contact opens when GIS3 is
depressed, removing plate power from the arc-
back indicating tubes V10 through 6YV15.
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Component

52

6K1

6K2

6K3

6K4

6Ks5

GK6

6K7

6K9

6K10

G6K11
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Name

Amplifier start-stop latch relay

Blower contactor

Shutdown time-delay relay

Rectifier filament contactor

Rectifier-on latch relay

Restart auxiliary time-delay relay

‘Lockout relay

Screen voltage step-start run contactor

High-voltage step-start run contactor

DC switch transfer relay

Function

6K1 energizes the blower contactor 6K2, the Vis-
ual air contactor 8K8, the Aural air contactor
7K8, the Visual water indicator light relay 8K9,
the Aural water .indicator light relay 7K9, and
the Rectifier filament contactor GK4. In the re-
set position, 6K1 energizes the shutdown time-
delay relay 6K3 and the lamp .in the green AM-
PLIFIER START push button 7IS2.

6K2 energizes the Rectifier blower motors 6BMI
through GBM4, the Aural blower 7BM1, the Vis-
ual blower 8BMI, the Aural blower interlock re-
lay 6K31, the Visual blower interlock relay
6K32, the main water pump, and the two heat
exchanger blowers.

6K3 provides a three-minute timedelay in de-ener-
gizing GK2 after the filaments have been de-
energized by operating the AMPLIFIER STOP
push button.

GK4 energizes the filaments of the high-voltage
rectifier tubes GV1 through 6V6.

6K5 energizes the auxiliary close solendid of the
main Rectifier breaker 5K1 when in the latch
position. In the reset position, GK5 energizes
the shunt trip solenoid of 5K1.

6KG delays the reapplication of power to the main
Rectifier breaker auxiliary close solenoid after
plate power off-on operation.

When energized through the normally open auxil-

iary contact on the main Rectifier breaker, GK7
removes power from the breaker auxiliary close
solenoid and the cutoff-device circuit after a
short time delay. 6K7 also provides time delay
for the step-start run contactor GK10 and the
Rectifier reclosure auxiliary latch relay 6K14.

6KO9 short circuits the step-start resistors in se-
ries with the filter capacitors for both Aural and
Visual screenvoltage supplies a short time after
the Rectifier breaker 5K1 closes. These resis-
tors prevent a heavy charging surge through the
rectifier tubes.

6K10 short circuits the step-start resistors in se-
ries with the high-voltage power supply filter
capacitors for both Aural and Visual sections of
the high-voltage power supply a short time after
Rectifier breaker 5K1 closes. These resistors
prevent a heavy charging surge through the high-
voltage rectifier tubes.

6K11 is energized only when the DC switches are
in the position specified by the multi-contact
selector switch 7S8, When energized, 6K11 ener-
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6K12

6K 13

6K14

6K15

6K16

K17

6K20

6K21
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Name

Visual HV DC switch

Aural HY DC switch

Rectifier reclosure auxiliary latch relay

Rectifier reclosure relay

Rectifier reclosure manual reset relay

Rectifier reclosure automatic reset relay

Rectifier arc-back supervisory light
relay

Rectifier arc-back relay

Function

gizes the red DC SWITCH STATUS supervisory
light 7116 and the restart time-delay relay GK6.

When in the closed positien, 6K12 connects the
output of the high-voltage rectifier to the Visual
HV rectifier filter. When 6K12 is in the open po-
sition, the filter is disconnected and grounded.
Auxiliary contacts on GK12 remove power from
the momentary-duty transfer solenoids and ener-
gize the DC switch transfer relay 6K11 upon
completion of the transfer operation.

When in the closed position, 6K13 connects the
output of the high-voltage rectifier to the Aural
rectifier filter. When 6K13 is in the open posi-
tion, the filter is disconnected and grounded.
Auxiliary contacts on 6K13 remove power from
the momentary-duty transfer solenoids and ener-
gize the DC switch transfer relay GK1l upon
completion of the transfer operation.

6K14 de-energizes the lockout relay 6K7 and the
restart auxiliary time-delay relay 6K6, and ener-
gizes the reclosure coil of the reclosure relay
6K15 when the reset coil of 6K14 is energized.
This reset coil is energized whenever the main
Rectifier breaker is tripped out'andrhe Rectifier-
on latch relay 6K5 is in the latch position, which
will be its condition if an overload relay is opet-
ated. Note that the contacts of 6K14 are shown
in the Elementary Diagram to be in the latch po-
sition, which is the normal operating position.

6K15 operates through one latch position each
time the auxiliary relay 6K14 operates to the re-
set position,resetting 6K14 to the latch position
twice and remaining in the reset or lockout posi-
tion after the third operation,

6K16 operates when a RECT ON push button is
depressed. It energizes the reset coil ofrthe
Rectifier reclosure relay 6K15 and the latch coil
of the Rectifier reclosure auxiliary latch relay

6K14,

6K17 is energized whenthe Rectifier reclosure re-
lay GK15 is in either the 2nd or 3rd position.
After a delay of approximately ten seconds, the
contact closes, energizing the reset coil on the
Rectifier reclosure relay 6K15.

6K20 is energized by anyone of the arc-back indi-
cator tubes GV1 through 6VG. It energizes the
ARC BACK supervisory light 7112 on the front
panel of the Aural Amplifier cubicle.

When operated, 6K21 energizes the starter anode
of the arc-back indicator tube 6V2 and the shunt
trip solenoid of the main breaker 5K1.

53




EBI1-3295

Component
K22

6K23

6K24

GK25

6K26

6K27

6K30

6K31

6K32

6S8

659
G510

6511

711

712
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Name

Rectifier arc-back relay

Rectifier arc-back relay

Rectifier arc-back relay

Rectifier arc-back relay

Rectifier arc-back relay

Rectifier DC overload relay

Rectifier filament interlock relay

Aural blower interlock relay

Visual blower interlock relay

Rectifier panel interlock

Rectifier panel interlock

Rectifier door interlock

Rectifier door interlock

Aural ATR supervisory light

Aural WATER supetvisory light

Function

When operated, 6K22 energizes the starter anode
of the arc-back indicator tube 6V4 and the shunt
trip solenoid of the main breaker 5K1.

When operated, 6K23 energizes the starter anode
of the arc-back indicator tube 6V6 and the shunt
trip solenoid of the main breaker 5K1.

When operated, 6K24 energizes the starter anode
of the arc-back indicator tube GV5 and the shunt
trip solenaid of the main breaker 5K1.

When operated, 6K25 energizes the starter anode
of the arc-back .indicator tube GV3 and the shunt
trip solenoid of the main breaker 5K1.

When operated, 6K26 energizes the starter anode
of the arcsback indicator tube 6V1 and the shunt
trip solenoid of the main breaker 5K1.

When energized, 6K27 energizes the main breaker
shunt trip solenoid and its associated supervi-
sory light relay 7K11,

6K30 is energized by the high-voltage rectifier
filament citcuit. It prevents the application of
power to the filament time-delay relays 8K2 and
7K2 and .interlocksthe mainbreaker undervoltage
circuit before the filament circuit is energized.

6K31 is energized by the Aural blower motor cir-
cuit. It prevents the application of power to the
Aural filament contactor 7K1 before the Aural
blower motor is energized.

6K32 is energized by the Visual blower motor cir
cuit, It prevents the application of power to the
Visual filament contactor 8K1 before the Visual
blower motor is energized.

658 de-energizes the main breaker undervoltage
(UV) solenoid when the relay panel is opened,
causing the breaker to fall out.

Same as 658, above.

6510 de-energizes the main breaker undervoltage
(UV) solenoid when the rear door of the cubicle
is opened, causing the breaker to fall out.

The normally closed contacts on 6511 energize
the reset coil of the Rectifier-on latch relay 6KS
and the Rectifier DOOR supervisory light G612
when the rear door of the cubicle is opened.

711 is energized when the Aural air .interlock
switch 751 or the filament-wrench switch 7521
is open, preventing the Aural filament contactor
7K1 from operating.

712 is energized when the water flow .interlocks
7533 and 7534 or the water tempetature inter-
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713

714

715

716

717

718

719

7110

7111

7112

7113

50.KW TELEVISION AMPLIFIER

Name

Aural DOOR supervisory light

Aural BIAS supervisory light

Aural CATHODE UNBALance super-
visory light

Aural CATHODE (LEFT) overload
supervisory light

Aural CATHODE (RIGHT) overload
supervisory light

Aural SCREEN overload supervisery
light

RF OUTPUT supervisory light

Rectifier DC (HV) supervisory light

Main breaker UNDER VOLTAGE
circuit supervisory light

Rectifier ARC BACK supervisory light

Rectifier reclosure LOCK OUT super-
visory light

EBI.3295

Function

locks 7535 and 7536 are open, preventing the
Aural filament contactor 7K1 from operating.

713 is energized when the Aural door interlock
switch 752 is open, preventing the Aural bias
contactor 7K4 from operating.

714 is energized when the Aural bias undervoltage
relay 7K12 is not energized, preventing the ap-
plication of Aural plate voltage. It .indicates
failure of the bias voltage.

715 is energized whenthe Auralcathode unbalance
relay 7K22 operates. It indicates when the cath-
ode currents of the Aural amplifier tubes differ
by more than 10 percent.

716 is energized after each operation of the Aural
cathode overload relay 7K15. It indicates mo~
mentary abnormal current in the Aural PA tube
w7,

717 is enetgized after each operation of the Aural
cathode overload relay 7K16. It indicates mo-
mentary abnormal current in the Aural PA tube
V6.

718 is energized after each operation of the Autal
screen overload relay 7K14, It indicates mo=
mentary abnormal load on the Aural screen pow-
er supply,

719 is energized after each operation of the Aural
antenna relay 7K17, the Aural output protection
relay 7K21, or the Visual output protection relay
8K19, It .indicates excessive standing wave
ratio in the Aural or Visual transmission line.

7110 is energized after each operation of the Rec-
tifier DC overload relay 6K27. It indicates mo-
mentary abnormal d-c load on the HV plate sup-
ply.

7111 is energized by the normally closed contacts
of the undervoltage circuit supervisory light re-
lay 7K19 which is not energized when the main
breaker undervoltage circuit is open.

7112 is energized by the Rectifier arc-back super-
visory light relay 6K20. It indicates that an arc
back has occurred ina HV rectifier tube and that
one of the Rectifier arc-back tubes has been ig-
nited.

7113 is enetgized when the Rectifier reclosure
auxiliary latch relay 6K14 is in the reset posi-
tion. It indicates either that the reclosure relay
6K15 has been operated three times in less than
10 seconds and is in its final position, or that
the AUTO RECLOSER switch 785 is in the OFF
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7114

7115

7116

17

7151
7182

7153

7154

7155

7K1

7K2

7K3

7K4
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Name

AUTO RECLOSER SWITCH super-
visory light

TUNING motor POWER supervisory
light

DC SWITCH STATUS supervisory
light

Aural FIL TD STATUS supervisory
light

AMPLIFIER STOP push button
AMPLIFIER START push button

RECTIFIER ON push button

RECTIFIER OFF push button

Supervisory light RESET push button

Aural filament contactor

Aural filament time-delay relay

Aural filament time-delay bypass
time-delay relay

Aural bias contactor

Function

position, preventing GK15 from operating and
that 6K14 is preventing subsequent closing of
the main Rectifier breaker 5K1.

7114 is energized when the AUTQ RECQLOSER
switch 785 is in the OFF position. It indicates
that the reclosure relay 6K15 has been discon-
nected, so that no plate reclosures can occur
following an overload condition,

7115 is energized when the TUNING motor POWER
switch 7532 is closed, It indicates that power
is available to operate the tuning motors 7B1,
7B2, and 7B3 whenever TUNING controls 7529
(PLATE), 7830 (TUNE), and 7531 (LOAD) are
operated.

7116 is energized when the DC switch transfer re~
lay 6K11 is operated. It indicates that the DC
switches 6K12 and 6K13 have properly operated
in accordance with the position of the VISUAL-
BOTH-AURAL DC SWITCH 758.

7117 is energized when the Aural filament time-
delay relay 7K2 hastimed out orwhen the EMER-
GENCY START push button 753 has been oper-
ated. It indicates that sufficient filament heat-
ing time has elapsed to apply HV plate power
safely.

Momentary contact of 7IS1 energizes the reset coil
of the latch relay 6KI.

Momentary contact of 7IS2 energizes the latch coil
of the latch relay 6K1.

Momentary contact of 7IS3 energizes the latch coil
of the Rectifier-on latch relay 6K5 and the re-
closure reset relay 6K16.

Momentary contact of 7I34 energizes the reset coil
of the Rectifier-on latch relay GK5.

The normally closed contact of 7IS5 de-energizes
the supervisory light relays 7K5, 7K6, 7K7,
7K10, 7K11, and 8KS, 8K6, 8K7 when 7IS5 is
depressed.

7K1 energizes the filaments of all tubes in the
Aural section of the Amplifier.

7K2 delays the application of plate power for ap-
proximately one minute after the application of
filament power.

7K3 provides a two-second delay in drop-out of
the filament time-delay circuit should a momen-
tary power failure occue. It permits instant re-
application of plate power within this time.

7K4 energizes the aural bias supply.
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Component
7Ks

' 7K6
7K7
7K8
7K9

7K10
7K11

7K12

7K13

7K 14

7K15

7K16

7K17

7K18

7X19

50.KW TELEVISION AMPLIFIER

Name

Aural cathode supervisory light relay

Aural cathode supervisory light relay

Aural screen supervisory light relay

Aural air interlock relay

Aural water interlock relay

RF output supervisory light relay
Rectifier DC supervisory light relay

Aural bias undervoltage relay

Aural filament interlock relay

Aural screen overload relay

Awral cathode ovetload relay (left)

Aural cathode overload relay (right)

Aural RF output relay

Aural cathode unbalance supervisory
light relay

Main breaker undervoltage circuit
supervisory light relay

EBI-3295

Function

7K5 is energized by the supervisory light relay
7K15. It locks in, energizing the Aural CATH-
ODE (LEFT) overload supervisory light 7I6.

7K6 is energized by the supervisory light relay
7K16. It locks in, energizing the Aural CATH-
ODE (RIGHT) overload supervisory light 717,

7K7 is energized by 7K14. It locks in, energizing
the Aural SCREEN overload supervisory light
718.

7K 8 prevents the application of filament power to
the Aural Amplifier before the Aural blower is
operating.

7K9 prevents the application of filament power to
the Aural Amplifier before the Aural water is
circulating,

7K10 is energized by 7K17. I locks in, energiz-
ing the RF OUTPUT supervisory light 719,

7K11 is energized by 6K27. It locks in, energiz-
ing the rectifier DC (HV) supervisory light 7I10.

7K12 prevents the application of plate power to
the Aural Amplifiet before bias voltage is es-
tablished.

7K13 is energized by the Aural Amplifier filament
circuit. It prevents the application of power to
the Aural filament time-delay telay 7K2 and in-
tetlocks the main breaket 5K1 before the fila-
ment circuit is energized.

When energized, 7K14 energizes the main breaker
shunt trip solenoid and energizes its associated
supetvisory light relay 7K7.

When energized, 7K15 de-energizes the main
breaker under-voltage solencid, energizes the
main breaker shunt trip solenoid, and energizes
its associated supervisory light relay 7K5.

When energized, 7K16 enetgizes the main breaker
shunt trip solenoid and energizes its associated
supervisory light relay 7K6.

When energized, 7K17 de-energizes the main
breaker under-voltage solenoid, energizes the
main breaker shunt trip solenoid, and energizes
the associated supervisory light relay 7K10.

7K18 is energized by 7K22. It locks in, energiz-
ing the CATHODE UNBALANCE supervisory
light 715.

7K19 is energized simultanecusly with the main
breaker undervoltage circuit. When energized,
7K19 de-energizes the main breaker UNDER
VOLTAGE circuit supervisory light 7I11.
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7K20

7K21

7K22

7K23

751

782

753

754

755

758
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Name

Aural sweep termination relay

Aural RF output protective relay

Aural cathode unbalance relay

Aural and Visual screen supply

contactor

Aural air inter]ock switch

Aural door interlock switch

Aural EMERGENCY START
push button

Auwural door interlock switch

Plate reclosure switch
(AUTO RECLOSER switch)

VISUAL-BOTH-AURAL DC
SWITCH

Function

When energized by the OPERATE-SWEEP switch
7520 (on the lower front panel), 7K20 connects
the Aural sweep termination to the plate circuit

RF probe,

When energized, 7K21 energizes the main breaker
shunt trip solenoid and energizes the associated
supervisory light relay 7K10.

When energized, 7K22 energizes the main breaker
shunt trip solencid and energizes its associated
supervisory light relay 7K18.

When energized by the main breaker interlock,
7K23 energizes the Aural and Visual Amplifier
screen supply.

751 is an air-velocity operated switch which pre-
vents operation of the Aural filament contactor
7K1 until there is tube-cooling air flowing past
the Aural PA tubes.

7S2 prevents the application of power to the Aural
bias contactor 7K4 when the rear door of the
Aural Amplifier cubicle is open.

Momentary contact of 783 bypassesthe Aural time-
delay relay 7K2, sealing in the bypass time-
delay relay 7K3. This permits emergency appli-
cation of plate power in less than one minute
after a power failure.

754 energizes the reset coil of the Rectifier-on
latch relay 6K5 when the rear door of the Aural
Amplifier cubicle is open, unless 758 is inthe
VISUAL position,

When in the OFF position, 7S5 prevents the re-
closure relay GK15 from operating and energizes
the reclosure switch supervisory light trans-
former 7T11.

This multiple-contact switch performs all the
switching necessary toenable operationof either
the Aural or Visual Amplifier separately, ot both
simultaneously from a common high-voltage rec-
tifier while maintaining all control circuit fea-
tures and safety provisions in all three posi-
tions, The specific functions of its contacts,
numbered below as they appear on the Power
Distribution and Control Elementary Diagram,
Fig. 76, are as follows:

(1)In the AURAL position, this contact per-
mits the application of power to the latch
coil of the Rectifier-on relay GK5 when
the Visual filament interlock relay 8K10
and the Visual bias undetvoltage relays
8K12 and 8K13 are de-energized.
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Component Name Function

{2) In the VISUAL position, this contact per-
mits the application of power to the latch
coil of the Rectifier-on latch relay 6KS5

- when the Auwral filament interlock relay
7K13 and the Aural bias undervoltage re-
lay 7K12 are de-energized.

{3) In the AURAL position, this contact pre-
vents the Visual door interlock 883 from
energizing the reset coil of the Rectifier-
on latch relay 6K5 when the rear door of
the Visual Amplifier cubicle is open.

(4) In the VISUAL position, this contact pre-
vents the Aural door interlock 784 from
energizing the reset coil of the Rectifier-
on latch relay 6K5 when the rear door of
the Aural Amplifier cubicle is open.

(5)In the VISUAL position, this contact pre-
vents the Aural cathode overload relays
7K15 and 7K16, the Aural screen overload
relay 7K14, and the Aural RF output relay
7K17 from energizing the shunt trip sole-
noid of the main breaker 5K1.

(6) In the AURAL position, this contact pre-
vents the Visual cathode overload relays
8K14 and BK15, the Visual screen over-
load relay 8K11, and the Visual cathode
unbalance relay 8K13 from energizing the
shunt trip solenocid of the main breaker
5K1.

(7) In the AURAL position, this contact shorts
out the contacts of the Visual interlocks
ing and overload relays 8K10, 8K12, 8K13
and the Visual panel interlock switch
8511, preventing them from de-energizing
the undervoltage solenoid of the main
breaker 5K1.

(8) In the VISUAL position, this contact shorts
out the contacts of the Aural interlocking
and overloadrelays 7K12, 7K13, 7K17 and
the Aural panel intetlock switch 73522,
preventing them from de-energizing the un:
dervoltage solenoid of the main breaker 5K1.

(9) This contact opens the main breaker under-
voltage solenoid circuit when 788 is be-
tween the main positions of AURAL only,
BOTH, or VISUAL only. This insures that
there can be no transfer switching with
HY plate power on.

(10) When closed in the VISUAL or BOTH posi-
tion, this contact energizes the close so-
lenoid on the Visual HV DC switch 6K12.
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7521

7822

7533

7534

7835

60

50-KW TELEVISION AMPLIFIER

Name

Aural filament wrench interlock switch

Aural relay panel interlock switch

Aural water flow interlock switch {lefe)

Aural water flow interlock switch (right)

Aural water temperature interlock
switch (left)

Function

(11) When closed in the AURAL position, this
contact energizes the open solenoid on
the Visual HV DC switch 6K12.

(12) When closed in the AURAL or BOTH posi-
tion, this contact energizes the close so-
lencid on the Aural HV DC switch 6K13.

{13) When closed in the VISUAL position, this
contact energizes the open solenoid on
the Aural HV DC switch 6K13.

(14) and (15) When open in the AURAL position,
these contacts prevent the application of
power to the Visual screen supply.

{16) and (17) When open inthe VISUAL position,
these contacts prevent the application of
power to the Aural screen supply.

(18) When open in the AURAL position, this
contact interlocks the Visual exciter cone
trol circuit to prevent the application of
excitation power to-the Visual Amplifier,

(19) When open in the VISUAL position, this
contact interlocks the Aural exciter con-
trol circuit to prevent the application of
excitation power to the Aural Amplifier.

{20) and (21) These contacts operate in conjunc-
tion with the auxiliary contacts on the
HV DC switches GK12 and 6K13 to insure
that the transfer auxiliary relay 6K11 will
be energized only when 6K12 and 6K13
have properly transferred to the positions
called for by the transfer switch 7S8.

When the Aural filament wrench isnot inits proper
storage position, 7521 de-energizes the Aural
air interlock relay 7K8, preventing the Aural fil-
ament contactor 7K1 from operating,

7822 prevents the application of power to the un~
dervoltage solenoid of the main breaker 5KI.

When the water flow drops below 8 gallons per
minute, 7833 de-energizes the Aural water inter-
fock relay 7K9, preventing the Awural filament
contactor 7K1 from operating,

When the water flow drops below 8 gallons per

- minute, 7534 de-energizes the Aural water inter-
lock relay 7K9, preventing the Aural filament
contactor 7K1 from operating,

When the Aural water temperature exceeds 70 C
(158F), 7535 de-energizes the Aural water inter-
lock 7K9, pteventing the Aural filament con-
tactor 7K1 from operating.
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7836

811

812

813

814

815

g8l6

817

818

819

8110

8IS1

gIs2
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Name

Aural water temperature interlock
switch (right}

Visual AIR supervisory light

Visual DOOR supervisory light

Visual BIAS supervisory light

Visual CATHODE overload super-
visory light (RIGHT)

Visual CATHODE overload super-
visory light (LEFT)

Visual SCREEN supetrvisory light

Visual FIL TD STATUS supervisory
light

TUNING motor POWER supervisory
light

Visual WATER supervisory Light

Visual CATHODE UNBALance
supervisory light

Visual RECTIFIER ON push
button

Visual RECTIFIER OFF push
button

EBI-3295
Function

When the Aural water temperature exceeds 70C
(158F), 7536 de-energizes the Aural water inter-
lock 7K9, preventing the Aural filament con-
tactor 7K1 from operating.

gI1 is energized when the Visual air interlock
switch 858 or the Visual filament-wrench inter-
lock 8518 is open, preventing the Visual fila-
ment contactor 8K1 from operating.

812 is energized when the Visual door interlock
851 is open, preventing the Visual bias con-
tactor 8K4 from operating.

gI3 is energized when the Visual bias undervolt-
age relay 8K12 is not energized, preventing the
application of Visual plate voltage. It indicates
bias voltage failure.

814 is energized after each operation of the Vis-
ual cathode overload relay 8K14, It indicates
momentary abnormal cathode cutrent in the Vis-
ual PA tube 8V11.

815 is energized aftér each operation of the Vis-
ual cathode overload relay 8K15. It indicates
momentary abnormal cathode current in the Vis-
ual PA tube 8V10.

816 is energized after each operation of the Vis-
ual screen overload relay 8K11. It indicates
momentary abnormal screen current to the PA.

817 is energized when the Visual filament time-
delay relay 8K2 has timed out, or when the
EMERGENCY START push button 852 has been
operated. Tt indicates that sufficient filament
heating time has elapsed to apply HV plate pow-
er safely.

8I8 is energized when the TUNING motor POWER
switch 8529 is closed. It indicates that power
is available to operate the tuning motors, 8Bl,
8B2,and 8B3 whenever the tuning controls 8826,
8527, and 8528 are operated.

819 is energized when the water flow interlocks
8531 and 8532 or the water temperature inter-
locks 8533 and 8S34 are open, preventing the
Visual filament contactor 8K1 from operating.

8110 is energized when the Visual cathode unbal-
ance relay 8K13 operates. It indicates when the
cathode currents of the Visual PA tubes differ
by more than 10 percent.

Momentary contact of 8ISl energizes the latch
coil of the Rectifier-on latch relay 6K5 and ener-
gizes the reclosure reset relay 6K16.

Momentary contact of 8IS2 energizes the reset
coil of the Rectitier-on latch relay 6KS.
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8K1

8K2

8K3

8K4
8K5

8K6

8K7

8K8

8K9

8K10

BK11

8K12

8K13

8K14

8K15
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Name

Visual filament contactor

Visual filament time-delay relay

Visual filament time-delay bypass
time-delay relay

Visua!l bias contactor

Visual cathode supervisory light
relay (right)

Visual cathode supervisory light
relay (left)

Visual screen supervisory light
relay
Visual air intetlock

Visual water interlock relay

Visual filament interlock relay

Visual screen overload relay

Visual bias undervoltage relay

Visual cathode unbalance relay

Visual cathode overload relay (right)

Visual cathode overload relay (left)

Function

8K1 energizes the filaments of all tubes in the
Visual section of the Amplifier.

8K2 delays the application of plate power for ap-
proximately one minute after the application of
filament power.

BK3 provides a two-second delay in the drop-out
of the filament time-delay circuit should a mo-
mentary power failure occur. It permits instant
re-application of plate power within this time,

8K4 energizes the Visual bias supply.

8K5 is energized by 8K14. Tt locks in, energizing
the Visual CATHODE (RIGHT) overload super-
visory light 84,

BKG is energized by 8K15. It locks in, energizing
the Visual CATHODE (LEFT)} overload super-
visory light 8I5,

8K7 is energized by 8K11. It locks in, energizing
the Visual SCREEN overload supervisory light
Bi6,

8K S8 prevents the application of filament power to
the Visual Amplifier before the Visual blower is
operating.

8K9 prevents the application of filament power to
the Visual Amplifier before Visual water is cir-
culating.

8K10 is energized by the Visual Amplifier fila-
ment circuit. It prevents the application of pow-
er to the Visual filament time-delay relay 8K2
and interlocks the main breaker 5K1 before the
filament circuit is energized.

When energized, 8K11 de-energizes the main
breaker undervoltage solenoid, energizes the
main breaker shunt trip solenoid, and energizes
its associated supervisory light relay 8K7.

8K12 interlocks the main breaker 5K1 and pre-
vents the application of plate power to the Vis-
ual Amplifier before the bias voltage is estab-
lished,

When energized, 8K13 energizes the main breaker
shunt trip solencid and energizes its associated

supervisory light relay 8K16.

When energized, 8K14 energizes the main breaker
shunt trip solenoid and energizes its associated
supervisory light relay 8K5.

When energized, 8K15 energizes the main breaker
shunt trip solenoid and energizes its associated
supervisory light relay 8KG.
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Component Name
8K16 Visual cathode unbalance super-

visory light relay

8K17 Visual ovetdrive relay

8K18 Visual sweep termination relay

BK19 Visual RF output protective relay

851 Visual door interlock switch

852 Visual EMERGENCY START push
button

833 VYisual door interlock switch

858 Visual air interlock switch

8511 Visual relay panel interlock switch

8518 Visual filament wrench interlock
switch

8531 Visual water flow interlock switch
(lefe)

8532 Visual water flow interlock switch
(right)

Function

8K16 is energized by 8K13. Tt locks in, energiz-
ing the CATHODE UNBALANCE supervisory
light 8I10.

8K17 is energized by an excessive flow of screen
current, Jt will close its normally closed con-
tacts much faster than the screen overload relay
8K11 operates. If the excessive screen cutrent
was caused by excessive drive and the contacts
of 8K17 are connected back to the driving trans-
mitter in a circuit to reduce the drive, it will
prevent a screen overload, Relay 8K17 need not
be connected when using a driving transmitter
rated at 5 kilowatts. 8R3 adjusts the operating
point of this relay.

When energized by the OPERATE-SWEEP switch
8517 (on the lower front panel), 8K18 connects
the Visual sweep termination to the plate circuit
RF probe,

When energized, 8K19 energizes the main breaker
shunt trip solenoid and energizes the associated
supervisory light relay 7K10.

851 prevents the application of power to the Vis-
ual bias contactor when the rear door of the Vis-
ual Amplifier cubicle is open.

Momentary contact of 852 bypasses the Visual
filament time-delay relay 8K2, sealing in the by-
pass time-delay relay 8K3. This permits emer-
gency application of plate power in less than
one minute after a power failure,

833 energizes the reset coil of the Rectifier-on
latch relay 6K5 when the rear door of the Visual
Amplifier cubicle is open, unless 758 is in the
Aural position.

BS8 is an air-velocity operated switch which pre-
vents operation of the Visual filament contactor
8K1 until there is tube-cooling air flowing past
the Visual PA tubes.

8S11 prevents the application of power to the un~
dervoltage solenoid of the main breaker 5K1.

When the Visual filament wrench is not in its
proper storage position, 8518 de-energizes the
Visual filament contactor 8K1.

When the water flow drops below 8 gallons per
minute, 8531 de-energizes the Visual water in-
terlock relay 8K9, preventing the Visual fila-
ment contactor 8K1 from operating.

When the water flow drops below 8 gallons per
minute, 8532 de-energizes the Visual water in-
terlock relay 8K9, preventing the Visual fila-
ment contactor 8K1 from operating.

63




EBI-3295

Component Name

8533 Visual water temperature interlock
switch (left)

8534 Visual water temperature interlock

switch (right)

STARTING SEQUENCE

Assuming that all circuit breakers and the doors of
all cubicles are closed, the starting sequence is as
follows:

Pressing the green AMPLIFIER START push button
7152 on the front panel of the Aural Amplifier cubicle
energizes the latch coil of the Amplifier start-stop
latch relay 6K1, which mechanically latches in, Relay
6K1 energizes the cooling contactor 6K2, applying
power to the blower and water pump motors, de-ener-
gizes the shutdown time-delay relay 6K3, de-energizes
the lamp in 71S2, energizes the lamp in the red AMP-
LIFIER STOP push button 7IS1, energizes the Recti-
fier filament contactor 6K4, which applies power in the
Rectifier and Control cubicle, partially completes the
circuit of the Aural (7K8) and Visual (8K8) air inter
lock relays and the Aural (7K9) and Visual (8K9) water
interlock relays, The blower interlock relays 6K31
and 6K32 are energized as soon as power is applied to
the blower motors. As soon as the Aural and Visual
blower motors come up to speed and the proper air flow
is established, air interlock switches 751 and 8S8
close, The Aural (7K8) and Visual (8K8) air interlock
relays are then energized, partially closing the circuit
to their respective filament contactors 7K1 and 8K1
and de-energizing the Aural (711) and Visual (8I1) AIR
supervisory lights, The Aural (7K9) and Visual (8K9)
water interlock relays are energized when the proper
water flow is established, completing the circuit to
their respective filament contactors 7K1 and 8K1 and
de-energizing the Aural (712) and Visual (8I9) WATER
supervisory lights.

Filament power having been applied, the Rectifier
filament interlock relay GK30, the Visual filament in-
terlock relay 8K10, and the Aural filament interlock re-
lay 7K13 are all energized. These in turn energize the
filament time-delay relays 8K2 and 7K2, partially com-
plete the circuits of the latch coil of the Rectifier-on

" latch relay 6KS5, and partially complete the undervolt-
age solenoid circuit of the main breaker 5K1. When
the contacts of 8K2 and 7K2 close, the filament time-
delay bypass time-delay relays 8K3 and 7K3 are ener-
gized, closing theit contacts; the lamps in the filament
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Function

When the Visual water temperature exceeds 70C
(158F), 8533 de-energizes the Visual water in-
terlock relay 8K9, preventing the Visual fila-
ment contactor 8K1 from operating.

When the Visual water temperature exceeds 70C
(158F), 8334 de-energizes the Visual water in-
terlock relay 8K9, preventing the Visual fila-
ment contactor 8K1 from operating.

time-delay status lights 8I7 and 7117 are energized;
the Visual and Aural BIAS supervisory lights 8I3 and
714 are energized; the Visual and Aural DOOR super-
visory lights 812 and 713 are energized; and the bias
contactors 8K4 and 7K4 are energized, Energizing 8K4
and 7K4 immediately de-energizes the DOOR super-
visory lights 8I2 and 7I3 and applies power to the Vis~
ual and Aural bias supplies. As soon as bias voltages
are established, the bias undervoltage relays 8K12

and 7K12 are energized. Contacts on these relays de-
energize the BIAS supervisery lights 813 and 714, par-
tially complete the circuit of the latch coil of the Rec-
tifier-on latch relay 6K5, energize the green RECTI-
FIER ON push buttons 7IS3 and 8IS1 and the green
RECT ON push butten GIS1, energize the restart auxil-
tary relay 6K6 through a normally closed {NC) contact
of 6K14 and a normally open (NG) contact of the trans-
fer auxiliary relay GK11 (relay 6K11 is energized in
normal operation), and complete the undervoltage sole-
noid circuit of the main breaker 5K1.

Note that the BIAS supervisory lights are energized
only when the bias contactors 8K4 and 7K4 are closed
and the bias undervoltage relays have not operated,
Also, the DOOR supetvisory lights are energized only
when the bias contactors are not energized because of
an open door interlock,

Both the Visual and Aural sections of the Amplifier
are now ready for the application of HV plate power.
Depressing the RECTIFIER ON push buttons 8ISI,
7IS3 or the RECT ON push button 6IS1 momentarily
energizes the latch coil of 6K5 and the reclosure reset
relay 6K16. Relay 6K5 latches in mechanically. One
of its normally closed (NC) contacts in the main break-
er shunt trip circuit opens, and the other normally open
{NO) contact in the auxiliary close solencid circuit
closes, applying power to the auxiliary close solenoid
of 5K1.

The main breaker auxiliary close relay completes
the circuit of the main close solencid (assuming that
the main close switch 551 is closed), causing the main
breaker to operate. Power is then applied to the main
plate transformer ST1 and to both the Visual and Aural
screen supplies, Auxiliary contacts in the main break-
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er also de-energize the lamps in the green push but-
tons 6IS1, 7IS3, and 8IS1, complete the interlock cir-
cuits for the power supplies of the Aural and Visual
sections of the exciter,energize the lockout relay 6K7,
close in series with the breaker shunt trip circuit, open
the solenoid circuits of DC switches 6K12 and 6K13,
and open in series with the reset coil of the reclosure
auxiliary latch relay 6K14. Breaker 5K1 mechanically
latches in, and the contacts of the cutoff device are
transferred mechanically by the up-stroke of the sole-
noid, the nermally closed (NC) contact opening the
auxiliary close solenoid,which de-energizes the main
close solenoid,

When the lockout relay 6K7 is energized, one of its
normally open (NO) contacts closes immediately in
parallel with the auxiliary contact of SK1 which ini-
tially energized K7, sealing it in; a second normally
closed (NC) contact with time-delay opening opens
aftet a short time and de-energizes the auxiliary close
solencid and the cutoff device circuit; and a third nor-
mally open (NO) contactwith time-delayclosing closes,
energizing the Rectifier step-start run contactor 6K10
and the Aural and Visual step-start run contactor 6K9,
energizes the lamps in the red RECTIFIER OFF push
buttons 8IS2 and 7IS4 and in the red RECT OFF push
button GIS2, and partially completes the circuit of the
reset coil of the Rectifier reclosure auxiliary latch re-
lay 6K14. This completes the application of HV plate
power to both sections of the Amplifier.

STOPPING SEQUENCE

Rectifier Off

Depressing either one of the red RECTIFIER OFF
push buttons 7IS4 or 8IS2, or the red RECT OFF push
button GIS2 energizes the reset coil of the Rectifier-on
latch relay 6K5. When 6K5 resets, a normally closed
(NC) contact energizes the shunt trip solenoid of 5K1
through one of its mormally open (NO) auxiliary con~
tacts, which opens as soon as 5K1 drops out. The
other contact of G6KS, which is a normally open (NO)
contact, opens and de-energizes the lockout relay 6K7.
Simultaneously, the step-start run contactors 6K9 and
6K10 are de-energized, and the lamps in the RECTI-
FIER OFF pushbuttons 7IS4 and 8IS2 and inthe RECT
OFF push button GIS2 are extinguished.

When SKI drops out, plate power .is removed. Auxil-
iary contacts remove both the Aural and Visual screen
supply voltages, close in series with the reset coil of
6K 14 (this circuit is already de-energized by the drop-
out of GKS), close in series with the high-voltage d-c
switches 6K12 and 6K13, open across the instantane-
ous normally open (NO) contact of 6K7, open the con-
trol circuit interlocks for both the Aural and Visual ex-
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citer power supplies, and close, energizing the Aural
and Visual green RECTIFIER ON push button lights
71S3 and 8IS1 and the green RECT ON push button
light GIS1,

Amplifier $top

Depressing the red AMPLIFIER STOP pushbutton
71S1 momentarily energizes the reset coil of 6K1, al-
lowing it to drop out. When 6K1 is in the reset posi-
tion, the Rectifier filament contactor GK4, the water
and air interlock relays 8K8, 7K8, 8K9, 7K9, and the
shutdown relay 6K3 are first de-energized. The fila-
ment contactors 8K1 and 7K1 are de-energized by the
water and air interlock relays. The lamp in the red
AMPLIFIER STOP push button 7ISI is de-energized;
the filament time-delay relays 8K2 and 7K2 are de-
energized; the filament time-delay bypass time-delay
relays BK3 and 7K3 are de-energized; the bias con-
tactors BK4 and 7K4 are de-energized; the bias under-
voltage relays 8K12 and 7K12 are de-energized: the
filament time-delay status lights 8I7 and 7117 are de-
energized; the lamps in the green push buttons 7IS3,
8151, and GIS1 are de-energized; and the transfer auxil-
iary relay GK11 and the restart auxiliary relay 6K6 are
energized. Also, the shutdown time-delay relay 6K3
is energized, and the normally open (NO) contact of
GK1 which energized the blower contactor 6K2 during
the AMPLIFIER START procedure opens. The blower
contactor 6K2, however, is sealed in through its own
normally open (NO) interlock and the normally closed
(NC) time-delay opening contact of 6K3. This contact
of 6K3 opens after approximately one minute, breaking
the seal of 6K2, allowing it to fall out, which action
de-energizes the blower motors,

All the circuits have now been returned to the initial
off position,

AUTOMATIC RECLOSURE

Automatic Plate Overload Reclosure

The automatic plate reclosure circuit is designed to
energize the main plate breaker and to reclose it when-
ever it drops out for any reason other than an intended
plate-off operation (which resets 6KS). On repeated
drop-out, the breakerwill reset twice and will remain in
the lockout position after the third drop-out if all these
occur within a 10-second interval. If there are less
than three drop-outs in 10 seconds, the reclosure cy-
cling relay 6K15 is automatically reset and the count
is removed, This is accomplished as follows:

TIf 5K1 drops out because of the operation of one of
the overload relays which operate its shunt trip circuit
as well as de-energize .its undervoltage circuit or be-
cause of the operation of the over-current trip circuits
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