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T-.1 TO NAVSHIPS 91678

UNCLASSIFIED

October 1954

TRMPORARY CORRLECTION T-1 TC INSTRUCTION BOOK FOR
RADIO RUGHIVING uwi A17/URR-23A WAVSHIPS 91678

The purpose of this Temporary Correction is to correct errors, add support phrases, and
supply Standard Navy Stock Numbers wnich were not available when the book was released

for printing.

In Table 8-4, pages 8-2 through &-161, make the following corrections and additions.
Retain this Temporary Correction in the instruction book immediately after the front cover.

SYMBOL
A-001
A-002
A-003
A_oo4
A-005
A-101
A-102
A-103
A-104
A-105
A-110
4112
A-113
A-11L
A-115

A-116

A-117
A-118
A-119

A-120

Delete
Delete
Delete
Delete
Delete
Delete
Delete
Delete
Delete
Delete
Delete
Delete
Delete
Delete
Delete

Delete

Delete
Delete
Delete

Delete

ACTION

SNSN, add
SNSN, add
SNSN, add
SNSN, add
SNSN, add
SNSN, add
SNSN, add
SNSN, add
s“sN, ada
SNSN, add
SNSN, add
SNSN, add
SNSN, add
SNV, add
SNSN, add

SNSN, add

SNSN, add
SNSN, add
SNSN, add

SNSN, add

TEMPORARY CORRECTION T-1

"For Reference Only"
"For Reference Only"

"For Reference #nly"

"For Reference Only"
"For Reference Only"
*Shop Manufacture"
"Shop Manufacture"
"Shop Manufacture"
"Shop Manufacture"
"Shop Manufacture"
"Shop Manufacture"
"Shop Manufacture"
"Shop Manufacture"

"Shop Manufacture"

"Shop Manufacture"

"Low Failure item - if required requisition
from ESO referencing NAVSEIPS 900,180A"

"Shop Manufacture"
"Shop Manufacture"
"Shop Manufacture"

"Shop Manufacture"

UNCLASSIFIED
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T-1 TO NAVSHIPS 91678 UNCLASSIFIED October 1954

SYMBOL

A-121
A-122

A-123

A-124
A-126
A-127
Aoi2s

A-129

C-101
C-133
C-153
C-173
c-212
C-23y

E-001
E-003
E-006
E101
E-104
E-107

B-117

ACTION

Delete SNSN, add "Shop Manufacture"
Delete SNSN, add "Shep Manufacture"

Delete SNSN, add "Low Faiiure item - if required requisition
from ESO referencing NAVSHIPS 900,180A"

Delete SNSN, add "Shop Manufacture®
Delete SNSN, add "Ehoo Mauvfactare¥
Delete SNSN, add ¥Shep Manufacture®
Delete SNSN, add "Shop Manufacture"

Delete SNSN, add "Low Fajlure item — if required requisition
from ESO referencing NAVSHIPS 900,180A!

Delete SNSN, add “For replacemen: use SNSN N16-C-30737-3019"
Delete SNSN, add "¥or replacement use SNSN N16-C-15400-5828"
Delete SNSN, add “Fer replacement use SNSN N16-C-16363-9143"
Delete SNSN, add "For replacement use SNSN N16-C-15921-2881"
Delete SNSN, add "¥or replacement use SNSN N16-C-3306S—73u0"
Delete SNSN, add *For replacemenit use SNSN N16-C-16597-1215"

Delete SNSN, aidd "low Fa’llure item - if required requisition
from ESO referezucing NAVSHIPS 900,180A"

Delete SNSN, add “Low Pailure item = if required requisition
from SO referencing NAVSHIPS 900,1Z0A%

Delete SNSN, add "lcw Faginre jtem = if required requisition
from BSO referensing NAVSHIPS 900,1%0AW

Deiete SNSN, add “Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900,180A "

Delete SNSN, add "Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900,180A"

Delete SNSN, add "Low Failure item - if required requisition
from BSO referencing NAVSHIPS 9CC,1804"

- Delete SNSN, add "Low Failure item = if required requisition

from ESO referencing NAVSHIPS 900,180A

TEMPORARY CORRECTION T-1 UNCLASSIFIED 2
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T-1 TO NAVSEIPS 91678 UNCLASSITIED

STMBOL ACTION

_E-158 Delete SNSN, add "For replacement use SNSN N16-K-700350-651"
’EL17M Delete SNSN, add "Assemble from Component parts"

F-101 Velete SNSN, add SNSN G17-F-15302-90

H-001 Delete SNSN, add "For Reference Only"

H=-002 Delete SNSN, add "For Reference Unly"

H=003 Delete SNSN, add "For Reference Only"

H-004 Delete SNSN, add "For Reference Only"

H-005 Delete SNSN, add "For Reference Cnly"

H-006 Delete SNSN, add "For Reference Only"

H=-007 Delete SNSN, add "For Reference Only"

H=008 Delete SNSN, add "For Reference Only"

E-009 Delete SNSN, add "For Reference Oniy"

HE-010 Delete SNSH, odd "inw  alomeemn fagesl

H=011 “Yeleve SisN, add "Low Jeilure item - if recuircd reouisition

from XSO referencing NiV3HIPS 90C,1804"

=012 Yelete SNSN, add "For Reference Only"
H-013 Delete SNSN, add "For Reference Only"
H-014 Delete SNSN, add "For Reference Only"
H-015 Delete SNSN, add "For Reference Only"
H#-016 Delete SNSN, ad3 "For Reference Only"
H-018 Delete SNSN, add "Low Failure item - if required requisition

from ESO referencing NAVSHIPS 900,1850A"

H-019 Delete SNSN, add "Low Failure item - if required requisition
from ESQ referencing NAVSHIPS 900,180A"

H-101 Delete SNSN, add "Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900,180A"

H-102 Delete SNSN, add "Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900,1804"

TEMIQTARY CORRECTION Ta1 UNCLASSIFI®

October 1954



T-1 TO NAVSHIPS 91678 UNCLASSIFIMD October 195t

SYMBOL ACTION
H-108 Delete SNSN, 2dd "Low Failure item - if required requisition from
ESO referencing NAVSHIPS 900,180a"
H-110 Delete SNSN, add "Shop Manufacture!
H-111 Delete SNSN, add "Shop Manufacture!
H-112 Delete SNSN, add "Shop Manufacture'
H-113 Delete SNSN, add “For Reference Only"
H-114 Deiete SNSN, add "For Reference Only" .
H-115 Delete SNSN, add "Shop Manufacture"
H-116 Delete SNSN, add "Shop Manufacture" .
B-117 Delete SNSN, add "Shop Manufacture"
H-118 Delete SNSN, add "Low Failure item = if required requisition from
ESO referencing NAVSHIPS 900,180A"
E-119 Delete SNSN, add "Shop Manufacture
H-120 Delete SNSN, add "For Reference Only" ]
H-121 Deiete SNSN, add "For Reference Only" )
B-123 Delete SNSN, add "For Reference Only"
H-124 Delete SNSN, add "For Reference Only"
H-125 Deiete SNSN, add "For keference Only"
H-126 Delete SNSN, add "For Reference Only"
H-~127 Change SNSN to GU43-N-10714-120 )
B-128 Delete SNSN, add "For Reference Only" i
H-129 Delete SNSN, add "For Reference Only"
H-130 Delete SNSN, add "For Reference Only"
H-131 Delete SNSN, add "For Reference Only"
B-132 Delete SNSN, add  For Reference Only"
B-133 Delete SNSN, add "For Reference Only"

TEMPORARY CORRECTION T-1 UNCLASSIFI®D
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T-1 TO NAVSEIPS 01878 UNCLASSIFIED October 1954

SYLLGL ACTION

L-1% Delete SESN,) ndd "For Peicrerce Only!

=175 Belaso SNSN, add "For Asterence tinly”

m=127 Lelcte SNSN, add "Yor Reference Cnly"

H-129 delete SNIEN, «fd For Fefrrwnce Unlpt

Z-3a0 Delete SNSik, aéd "For Reference Only"

H-143 Delete SNSK, pdd "For Reference Only"

S -1AR Drlete SL3N, s8¢ "Por Reference Only"

L R Delete SNEUW, add "For Reference Only"

B-143 Zelete SNEN, =zdd "For Reference Only"

H-11e Belete SUSY, nad "Yor Reference Cnly"

Ha147 Delete SNSN, add "For Refsrence Only"

F.148 Delete SNSX, adé "For Reference Only"

H-149 Telete SNSN, #dd "For Reference Only"

5150 Lelete SNSN, add "For Reference Only"

H-135 Deiete SXSN add "For Reference Only™

i-136 Delate SNEY, adé "For Reference Only"

L-1E7 Delete SNSN, add "For Reference Only"

H-158 Delete SNSN, add "Low Failure Item - if recuired requisition
from 880 referencing NAVSHIFS 900, 180A"

B Dealete SNSHW, add "lLow Failure item - if required requisition
Tron ©50 referencing NAVSHIPS 900,180A"

£-161 Delete SNSN, add "Low Failure item - if required requisition
from ESO referencing NAVSHIPS 200,180A"

H-162 Delete SNSN, &dd "For Reference Only"

H-~163 Delete SNSN, add "Low FPailure item - if required requisition

from ESO referencing NAVSHIPS 900,180A"

TEMPORARY CORRECT 10 7.1 UNCLASSIYITD &



T-1 TO NAVSHIPS 91678

SYMBOL

H-164
H-165

E-166

N-167

I-101
MS-102
MS-103
0-001

0-005
0-006
0-Q07
0-101A
0-106
0-107
0-109
0-111
0-119
0-125

0-127

TEMPORARY CORRECTION T-1

ACTION

UNCLASSIFIED

October 1954

Delete SNSN, add "Low Failure item - if required requisition

from ESO referencing NAVSHIPS

900, 180A"

Delete SNSN, add "Low Failure item - if recquired requisition

from RSO referencing NAVSHIPS

900, 180A"

Delete SNSN, add "For Reference Only"

Delete SNSN, add "Low Failure
from ESO referencing NAVSHIPS

Change to G17-L-6297

item - if
900,180A"

Delete SNSN, add "Shop Manufacture"

Delete SNSN, add "Shop Manufacture"

Change SNSN to R77-B-115-00319-2002

Delete SNSN, add "Low Failure
from ESO referencing NAVSHIPS

Delete SNSN, add "Low Failure
from ESO referencing NAVSHIPS

Delete SNSN, add "Low Failure
from ESO referencing NAVSHIPS

Delete SNSN, add "Low Failure
from ESO referencing NAVSHIPS

Delete SNSN, add "Low Failure
from ESO referencing NAVSHIPS

Delete SNSN, add "Low Failure
from ESO referencing NAVSHIPS

Delete SNSN, add "Low Failure
from ESO referencing NAVSHIPS

Delete SNSN, add "Low Failure
from ESO referericing NAVSHIPS

Delete SNSN, add "Low Failure
from ESO referencing NAVSHIPS

Delete SNSN, add "Low Failure
from ESO referencing NAVSHIPS

item - if
900, 180A"

item - if
900,180A"

item - if
900, 180A"

item - if
900, 180A"

item - if
900, 180A"

item - if
900,180A"

item - if
900, 180A"

item - if
900, 180A"

item - if
900, 180A"

item - if

900, 180A"

Change SNSN to F16-G-500001-437

UNCLASSIFIED

required

required

required

required

required

required

required

required

required

required

required

requisition

requisition

requisition

reouisition

requisition

reguisition

requisition

requisition

requisition

requisition

requisition




T-1 TO NAVSHIPS 91678 UNCLASSIFIED October 1954

SYMBOL ACTION

N-127A Ade "bow Yailure'iten - if required requisition
from BSO referencing NAVSHII'S 900, 180A"

G=-127A-A &4d "3hor Menufsaeture"

0-127A-B Add Y"Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900,180A"

0-127A-C Add "Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900, 180A"

N-1274-D Add "Shop Manufacture"

N-127A-E Add "Shop Manufacture"

2=127A-F Add "Low Failure item - if required resnisition
from ESO referencing NAVSHIPS 900, 180A

(=127A-G Add "Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900, 180A*

0-127-B Add "Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900,180A"

0-127-D Add "Shop Manufacture"

0-127-B Ada "Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900, 180A"

0-127-F Add "Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900, 180A"

0-127-H Add "Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900,180A"

0-127-J Add "Shop Manufacture"

0-127-K Add "Low Failure item - if required reguisition
from ESO referencing NAVSHIPS 900,180A

0-127-L Add "Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900, 18CA"

0-127-M Add "Low Failure item - if required reﬂuiaition
from ESO referencing NAVSHIPS 900, 180A

0-127-X Add "Shop Msnufacture"

0-127-0 Add "Low Failure item - if required requisition

from ESO referencing NAVSHIPS 900, 180A"

TEMPORARY CORRECTION T-1 UNCLASSIFIED 7



T-1 TO NAVSHIFS 91678 UNCLASSIFIED October 1954

S YMBOL ACTION

0-127 Add "Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900, 180A"

0-127-Q Add "Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900,180A"

0-127-R Add "Shop Manufacture"

0-127-S Add "Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900,180A"

0-127-T Add "Shop Manufacture"

0-127-U Add "For Reference Only"

0-127-V Add "Low Failure item - if required requisition ‘ .
from ESO referencing NAVSHIPS 900,180A"

0-127-W Add "Shop Manufacture"

0-127-X Add "Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900, 180A"

0-127-Y Add "Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900,180A"

0-127-2 Add "Low Failure item - if required requisition )
from ESO referencing NAVSHIPS 900,180A"

0-127-AA Add "Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900,180A"

0-127AB Add "Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900,180A"

0-127AC Add "Low Fallure item - if required requisition
from ESO referencing NAVSHIPS 900,180A" .

0-127AC-A Add "Shop Manufacture"

0-127AC-B Add "Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900,180A"

0-127AC-C Add "Low Failure item - if required requisition
from ESO referencing NAVSHIPS 900, 180A"

0-127AC-D Add "For Reference Only"

0-127AC-E Add "Shop Manufacture"

TEMPORARY CORRECTION T-1 UNCLASSIFIED 8




<

SYMBOL
0-127AC_F
0-127AC-G

0-127AC-J

0-127AC-K
0-127AC-L
0-127AC-P
0-127AC-R

0-12,7AD
C-127AD-A
0-127AD-B
0-1274D-C
C-127AD-D
0-127AD-E

0-127AD-F

0-127AE
0-1Z27AF
0-127AG

P-127AH
0-127AJ

0-127AK

T=HPORARY CORRECTION T-1

- T.1 TO NAVSHIPS 91678

UNCLASSIFIED

Add "Shop Manufacture"

Add "Shop Manufacture"

Add "Low
from ESO

Failure item - if required reguisition
referencing NAVSEIPS 900,1804A™

Add "Shop Manufacture®

Add "Shop Manufacture"

Add "For
Add "For

Adé "Low
from ESC

Add "Low
from ESO

Add “Low
from ESO

Add "Low
from ESO

Add "Low
from ESO

Add "Low
from ESQO

Add "For

Adé "Low
from =30

Add "Low.

from ESO

Add "Low
from ESO

Add "For

Reference Only"
Reference Oniv"

Failure item - if required requisition
referencirng KAVSAIPS 900, 180A"

Failure item - if recuired recuisition
referencing NAVSHIFS 900, 180A"

Failure item - if resuired requisition
referencing NAVSHIPS 900, 180A"

Failure item - if resuired requisition
referencing NAVSHIF3 200, 180A"

Failure item - if recuired recuisition
referencing MAVSHIP3 200, 180A"

Pailure item - if rsquired requisition
referencing FNAVSEIFS SC0, 180AM

Reference Only"

Failure item - if recuired recuisition
referencing NAVSHIFS 900, 180A"

Failure item - if required requisition
referencing NAVSHIPS ©00,1804a"

Failure item - if recuired requisition
referencing NAVSEIFS 200, 180A"

Reference Only"

Add "Shop Manufacture"

Add "For

Reference Only"

UNCLASSIFIED

October 1954



T-1 TO NAVSHIPS 91678

SYMBOL

0-127AL
0-127AM
0-127AN
0-1274P
0-127A8

0-128

0-131
0-132
0-133
0-134
0-136
0-137
0-138

0-139

0-140

0-144
0-145

0-146

0-147
0-162A

0-163B

ACTION

UNCLASSIFIED

Add "Shop Manufacture"

Add "For Reference Only"

Add "For Reference Only"

Add "Shop Manufacture"

Add SNSN N17-5-46718-6001

Delete SNSN, add
requisition from

Delete SNSN, add
Delete SNSN 6 add
Delete SNSN, add
Delete SNSN, add
Delete SNSN, add
Delete SNSN, add
Delete SNSN, add

Delete SNSN, add
requisition from

Delete SNSN, add

Delete SNSN, add
requisition from

Delete SNSN, add
requisition from

Delete SNSN, add

Delete SNSN, add

requisition from

Delete SNSN, add
requisition from

Delete SNSN, add
requisition from

TEMPORARY CORRECTION T-1

"Low Failure item - if required
ESO referencing NAVSHIPS 900,180A"

"Shop Manufacture"
"Shop Manufacture"
®Shop Manufacture®
"Shop Manufacture"
"Shop Manufacture"
"Shop Manufacture"
"Shop Manufacture®

"Low Failure item - if required
ESO referencing NAVSHIPS 900,180A"

"Shop Manufacturs"

"Low Failure item - if required
ESO referencing NAVSHIPS 900,180A"

"Low Failure item - if required
ESO referencing NAVSHIPS 900, 180A"

"For replacement use SNSN N17-C-98378-4051"

"Low Failure item - if required
ESO referencing NAVSHIPS 900, 180A"

"Low Failure item - if required
ESO referencing NAVSHIPS 900,1804"

"Low Failure item -~ if required
ESO referencing NAVSHIPS 900,180A"

UNCLASSIFIED

October 1954




T-1 TO NAVSHIPS 91678

SYMBOL
P-101
R-140
R-148
R-154
R-173
R-181
TE-001

TE-10%

T38-108

TB-113

W-103

wW-104
W-105
%106
W-107
w-108
wW-10¢
W-110
W-111
wW-112
wW-113
w-114
w-115

¥-116

ACTION

UNCLASSIFIED

Change SNSN to 617-C-71426-2729

Delete SNSN, add "For replacement use SNSN N16-R-87023-83923
Delete SNSN, add "For replacement use SNSN N16-R-87679-4366
Delete SNSN, add "For replacement use SNSN N16-R-88179-4445

Delete SNSN, add "For replacement use SNSN N16-R-49985-131

Change SNSN to N16-R-66214-5436

Delete SNSN, add
reauisition from

Delete SKNSN, add
requisition from

Delete SNSHE, add
requisition from

Delete SNSK, add
reguisition from

Delete SNSN, add
requisition from

Delete SNSN, add
Delete SNSN, add
Delete SNSN, add
Delete SNSN, add
Delete SNSN, add
Delete SNSN, add
Delete SNSN, add
Delete SNSN, add
Delete SNSN, add
Delete SNSN, add
Delete SNSN, add
Delete SI'S¥ add

Delete SNSN, add

TEMFOQA-TY CORRTCTION T

"Low Failure item - if required
330 referencing NAVSHIPS 900,180A"

"Low Failure item - if required
ESO referencing NAVSHIPS 900,180A"

"Low Failure item - if required
ESO referencing NAVSHIPS 900,180A"

"Low Failure item - 1f required
ESO referencing NAVSHIPS 900,180A"

"Low Failure item - if required
ESO referencing NAVSHIPS 900,180A"

"For Reference Only"
"For Reference Only"
"For Reference Only"
"For Reference Only"
"For Reference Only"
"For Reference Only"
"For Reference Only"
"For Reference Only"
"For Reference Only"
"For Reference Only"
"For Reference Only"
"For Reference Only"

“For Reference Only"

UNCLASSIFIED

October 1054

1t




T-1 TO NAVSHIPS 91678 UNCLASSIFI:D October 1954

SYMBOL ACTION
w-117 Delete SNSN, add "For Reference Only"
w-118 Delete SNSN, add "For Reference Only"
w-119 Delete SNSN, add “For Reference Only"
W-120 ‘Delete SNSN, add "For Reference Only"
w-121 Delete SNSN, add "For Reference Only"
w-122 Delete SNSN, add "For Reference Only"
W-123 Delete SNSN, add "For Reference Only"
w-124 Delete SNSN, add "For Reference Only"
W-125 Delete SNSN, add "For Reference Only"
w-126 Delete SNSN, add "For Reference Only"
w-127 Delete SNSN, add "For Reference Only"
w-128 Delete SNSN, add *For Reference Only"
Ww-129 Delete SNSN, add "For Reference Only" )
W-130 Delete SNSN, add "For Reference Only" “;)
W-131 Delete SNSN, add "For Reference Only"
w-132 Delete SNSN, add “For Reference Only" :
W-133 Delete SNSN, add "For Reference Only"
W-134 Delete SNSN, add "For Reference Only"
W-135 Delete SNSN, add "For Reference Only"
W-136 Delete SNSN, add "For replacement use SNSN G17-I-2642-3250"
w-137 Delete SNSN, add "For replacement use SNSN G17-I-2642-3270"
XI-101 Delete SNSN, add *Low Failure item - if required
requisition from ESO referencing NAVSHIPS 900,180A"
Xv-001 Delete SNSN, add "Shop Manufacture"
XvV-115 Change SNSN from N16-5-63451-1901 to read N16-S-63515-4151

. TEMPORARY CORRECTION T-1 UNCLASSIFIED 12
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T-1 TO NAVSHIPS 91678 UNCLASSIFIED

SYMBOL ACTION
2-111 Delete SNSN, add "Assemble from Component parts"
2-112 Delete SNSN, add "Assemble from Component parts"
i-113 Delete SNSN, add "Assemble from Component parts"
2-118 Delete SNSN, add "Assemble from Component parts"
Page 8-168 Speaker: add Symbol RV-101.
Correct SNSN to F17-L-91368-1323
L=125 Change SNSN to F17-C-48012-2351
A-133 Delete SNSN, add "Low Failure item - if required
requicition from ES0 referencing NAVSHIPS 900, 180A"
L5-101 Delete SNSN's N17-L-91362-2173 also N17-L-91363-1220 add
"For replacement use SNSN N17-L-91367-1397"
Page 8-161 Tool, alignnent: Delete SNSN, add "Shop Manufacture"
Page 8-161 Tool, alignment: Delete SNSN, add "Shop Manufacture"
TEMPORARY CORRHCTION T-1 URCLASSIFIED

October 1uh~”
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Effective Pages

NAVSHIPS 91678
AN/URR-23A

LIST OF EFFECTIVE PAGES

PAGE CHANGE IN PAGE CHANGE IN
NUMBERS EFFECT NUMBERS EFFECT
Title Page Original 4-1to 4-4 Original
AtoC Original 5-1 to 5-3 Original
i to vii Original 6-0 to 6-2 Original
1-0to 1-5 Original 7-1to 7-49 Original
2-0 to 2-148 Original 8-0 to 8-173 Original
3-1to 3-4 Original i-0to i-5 Original
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FRONT MATTER

NAVSHIPS 91678 Promulgating Létter

AN/URR-23A

DEPARTMENT OF THE NAVY
BUREAU OF SHIPS
WASHINGTON 28, D. C. IN REPLY REFER YO

Code-993-100
6 June 1952

Jrom: Chlef, Bureau of Ships

To: All Activities Concerned with the
Installation, Operation and Main-
tenance of the SubjJect Equipment

SubJ: Instructlion Book for Radio Receilving Set
AN/URR-23A NAVSHIPs 91678

1. This 1s the instruction book for the sub-
Ject equipment and 1s iIn effect upon receipt.

2, When superseded by a later edition, this publication
shall be destroyed.

3. Extracts from this publication may be made to
facllitate the preparation of other Department of Defense
Publications.

4, All Navy requests for NAVSHIPS Electronics publications
should be directed to the nearest District Publications and
Printing Office. When changes or revised books are dis-
tributed, notice will be included in the Bureau of Ships
Journal and in the Index of Bureau of Ships General and
Electronics Publications, NAVSHIPS 250-020,

H. N. WALLIN
Chief of Bureau

ORIGINAL
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FRONT MATTER

NAVSHIPS 91678

AN/URR-23A
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GUARANTEE

RADIO ONE YEAR GUARANTEE: The equipment, including all parts and spare parts, except vacuum tubes,
batteries, rubber and material normally consumed in operation, is guaranteed for a period of one year from the
date of delivery of the equipment to and acceptance by the Government with the understanding that all such items
found to be defective as to material, workmanship or manufacture will be repaired or replaced, f.0.b. any point
within the continental limits of the United States designated by the Government, without de{ay and at no expense
to the Government, provided that such guarantee will not obligate the Contractor to make repair or replacement
of any such defective items unless the defect appears within the aforementioned period and the Contractor is
notified thereof in writing within a reasonable time and the defect is not the result of normal expected shelf life
deterioration.

To the extent the equipment, including all parts and spare parts, as defined above is of the Contractor's
design or is of a design selected by the Contractor, it is also guaranteed, subject to the foregoing condition,
against defects in design with the understanding that if ten per cent (10%) or more of any such said item, but not
less than two of any such item, of the total quantity comprising such item furnished under the contract, are
found to be defective as to design, such item will be conclusively presumed to be of defective design and subject
to one hundred per cent (100%) correction or replacement by a suitably redesigned item.

All such defective items will be subject to ultimate return to the Contractor. In view of the fact that normal
activities of the Naval Service may result in the use of equipment in such remote portions of the world or under
such conditions as to preclude the return of the defective items for repair or replacement without jeopardizing
the integrity of Naval communications, the exigencies of the Service, therefore, may necessitate expeditious
repair of such items in order to prevent extended interruption of communications. In such cases the return of
the defective items for examination by the Contractor prior to repair or replacement will not be mandatory.
The report of a responsible authority, including details of the conditions surrounding the failure, will be accept-
able as a basis for affecting expeditious adjustment under the provisions of this contractual guarantee.

The above one year period will not include any portion of time the equipment fails to perform satisfactorily
due to any such defects, and any items repaired or replaced by the Contractor will be guaranteed anew under
this provision.

INSTALLATION RECORD

Contract Number NObsr-52527 Date of Contract, 22 June 1951

Serial Number of equipment _ _ _ - - _ _ L L L C . - - L e e o e e m e e o e e - - -
Date of acceptance by the Navy _ _ - _ _ - L C L - & L ¢ om0 0 f C D m e m e oD ea
Date of delivery to contract destination - - - _ - _ _ - _ - _ - _ - _ __ _________
Date of completion of ins#allation - - - - _ . - - - - - - o O - _ ... oo-_

Date placedinservice - - - - - - L _ L L L L & C C o D e e e e e e e m e e = o

Blank spaces on this page shall be filled in at time of installation. Operating personnel shall also mark the
"date placed in service' on the date of acceptance plate located below the model nameplate on the equipment,
using suitable methods and care to avoid damaging the equipment.

ORIGINAL v
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REPORT OF FAIURE

Report of failure of any part of this equipment, during its entire service life, shall be made to the Bureau of
Ships in accordance with current regulations using form NAVSHIPS NBS 383 (revised). The report shall cover
all details of the failure and give the date of installation of the equipment. For procedure in reporting failures
see Chapter 67 of the Bureau of Ships Manual or superseding instructions.

ORDERING PARTS

All request or requisitions for replacement material should include the following data:

1. Federal stock number or, when ordering from a Marine Corps or Signal Corps supply depot, the Signal
Corps stock number.

2. Name and short description of part.

If the appropriate stock number is not available the following shall be specified:

1. Equipment model or type designation, circuit symbol, and item number.

Name of part and complete description.

Manufacturer's designation.

Contractor's drawing and part number.

JAN or Navy type number.

[3 B VU )

DESTRUCTION OF
ABANDONED MATERIAL IN THE COMBAT ZONE

In case it should become necessary to prevent the capture of this equipment, and when ordered to do so,
DESTROY IT SO THAT NO PART OF IT CAN BE SALVAGED, RECOGNIZED, OR USED BY THE ENEMY.
BURN ALL PAPERS AND BOOKS.

Means:
1, Explosives, when provided.
Hammers, axes, sledges, machetes, or whatever heavy object is readily available.
Burning by means of incendiaries such as gasoline, oil, paper or wood.
Grenades and shots from available firearms.
Burying all debris, where possible and when time permits.
Throwing overboard or disposing of in streams or other bodies of water.

oo s w N

Procedure:
1. Obliterate all identifying marks. Destroy nameplates and circuit labels.

Demolish all panels, castings, switch and instrument boards.

Destroy all controls, switches, relays, connections and meters.

Rip out all wiring and cut interconnections of electrical equipment. Smash gas, oil, and water cooling
systems in gas engine generators, etc.

Smash every electrical or mechanical part, whether rotating, moving or fixed.

Break up all operating instruments such as keys, phones, microphones, etc.

Destroy all classes of carrying cases, straps, containers, etc.

Bury or scatter all debris.

[ R )

N

DESTROY EVERYTHING!
vi ORIGINAL
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Safety Notice and Resuscitatien

SAFETY NOTICE

The attention of officers and operating personnel
is directed to Chapter 67 of the Bureau of Ships
Manual or superseding instructions on the subject of
radio-safety precautions to be observed.

This equipment employs voltage which are danger-
ous and may be fatal if contacted by operating per-
sonnel. Extreme caution should be exercised when
working with the equipment.

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

'KEEP AWAY FROM LIVE CIRCUITS:

Operating personnel must at all time observe all
safety regulations. Do not change tubes or make
adjustments inside equipment with high voltage supply
on. Under certain conditions dangerous potentials
may exist in circuits with power controls in the off
position due to charges retained by capacitors. To

avoid casualties always remove power and discharge
and ground circuits prior to touching them.

DON'T 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.

DON'‘T TAMPER WITH INTERLOCKS:

Do not depend upon door switches or interlocks
for protection but always shut down motor generators
or other power equipment. Under no circumstances
should any access gate, door, or safety interlock
switch be removed, short-circuited, or tampered
with in any way, by other than authorized maintenance
personnel, nor should reliance be placed upon the
interlock switches for removing voltages from the
equipment.

RESUSCITATION

AN APPROVED POSTER ILLUSTRATING THE
RULES FOR RESUSCITATION BY THE PRONE
PRESSURE METHOD SHALL BE PROMINENTLY
DISPLAYED IN EACH RADIO, RADAR, OR SONAR
ENCLOSURE. POSTERS MAY BE OBTAINED UPON
REQUEST TO THE BUREAU OF MEDICINE AND
SURGERY.

ORIGINAL vi
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DYNAMIC
L OUDSPE AKER CABINET
LS -199/U CY-1235/URR

a0 SEEENEL -

RADIO RECEIVER R-388/URR-23A

Figure 1-1. Radio Receiving Set AN'URR-23A
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GENERAL NAVSHIPS 91678 Section |
DESCRIPTION AN/URR-23A Paragraph 1
SECTION 1

GENERAL DESCRIPTION

1. PURPOSE OF BOOK.

This instruction book has been prepared to assist
in the installation, operation, and maintenance of
Radio Receiving Set AN/URR-23A.

2. PURPOSE OF EQUIPMENT.

The receiver is designed for communications
applications which require the highest order of stabil-
ity and dial accuracy. Under normal operating con-
ditions, the receiver tunes the range of 540 kc to 30.5
mc with a normal setting error and drift of less than
one kc at any frequency within its range. Although
designed primarily for amplitude-modulated and con-
tinuous-wave reception, the accuracy and stability of
the receiver also make it suitable for applications
where it is desired to receive or set definite frequen-
cies without search or frequent adjustment.

3. DESCRIPTION OF EQUIPMENT.

The receiver is suitable for 19" rack mounting or
for table mounting in the cabinet supplied. Overall
receiver dimensions without cabinet are: width, 19
inches; height, 10-1/2 inches; and depth behind panel,
13 inches. (See figure 3-2.) The chassis is protected
by atop dust cover held in place by three wing-nuts on
the rear of the chassis. (See figure 3-3.) A bottom
dust cover is held in place by 15 Fhillips-head screws
on the bottom of the chassis and 4 screws on the rear
of the chassis. The bottom cover is removed by
sliding it to the rear after removing the screws that
hold it in place.

The cabinet for the receiver has the following
dimensions: width, 21-1/8 inches; height, 12-3/8
inches; and depth, 13-1/8 inches. The speaker
dimensions are: width, 15 inches; height, 10-9/16

inches; and depth, 8-7/8 inches. The speaker, the )

cabinet, and the receiver front panel are finished in
St. James gray wrinkle.

ORIGINAL

The following controls are located on the front
panel. (See figure 1-1.);

R-F GAIN CRYSTAL FILTER
SELECTIVITY

AUDIO GAIN CRYSTAL FILTER
PHASING

BFO ON-OFF OFF-ON-STANDBY

MEGACYCLE TUNING
(BAND SWITCH)

CALIBRATE ON-OFF

BFO PITCH KILOCYCLE TUNING

AVC ON-OFF ZERO ADJUST

LIMITER OUT-IN METER OUTPUT-INPUT

ANT. TRIM CAL. (100-KC
ADJUSTMENTS)

4. BASIC PRINCIPLE OF OPERATION.

a. MECHANICAL. - The tuning range of 0.5 to
30.5 mc is divided into 30 bands, each one megacycle
wide. Bands are selected by the BAND CHANGE knob
and indicated by a slide-rule type dial calibrated at
.1-megacycle (100-kc) intervals. The KILOCYCLE
tuning control covers each of these megacycle inter-
vals with ten turns of a 100-division circular dial
calibrated at one Kkilocycle intervals. Receiver
stability is consistent with this finely divided cali-
bration throughout the entire tuning range.

A 4-ohm headphone jack and a 600-ohm speaker
jack are provided on the front panel. The antenna
connector, 50-ohm i-f output connector, break-in
relay terminals and 4-ohm and 600-ohm audio output
terminals are provided on the rear. (See figure 3-3.)
Also, a heavy duty a-c power cord extends from the
rear of the chassis.

b. ELECTRICAL. - Where advantageous, the
receiver uses single, double or triple conversion in
tuning the entire operating range of 540-kc to 30.5
mc. Eighteen tubes, three of which are dual, are
employed in the receiver. With the exception of the
rectifier tube, all are of the miniature type.

1-1




] Section
Paragraph 4.b.

The receiver tuned circuits cover the frequency
spectrum from 500 kc through 30.5 mc. Thus band 1
is referred throughout this book as covering the
range, 0.5 to 1.5 mc. However, the lower operating
limit is considered to be 540-kc rather than 500-kc.
Reception of signals in the range approaching 500-kc
islimited because of proximity of the signal frequency
to the fixed 500-kc intermediate frequency employed
in the receiver.

The tuning range is divided into 30 one-megacycle
bandsby a system of switches and coils that are parts
of the r-f amplifier and first mixer circuits. Bands
are changed by moving powdered iron slugs into the
coils in one megacycle steps until the coil's inductance
limits are reached, then changing coils and repeating.
Tuning involves positioning these slugs within the
one-megacycle intervals. Injection voltage for the
first mixer is obtained from either the fundamental
or the harmonic output of an oscillator, the frequency
of which is controlled by one of ten quartz crystals
selected by the BAND CHANGE control. The KILO-
CYCLE tuning control drives a vernier dial calibrated
in 100 one-kilocycle divisions. This control operates
through a differential mechanism to move the slugs
in the coils until they cover the range between the one
megacycle band change steps. Thus the BAND
CHANGE control selects coils and crystals and
roughly positions the tuning slugs. It also selects one
of two ranges of the variable i-f channel.

Crystal frequencies for first mixer injection are
so chosen that the frequency produced by the first
mixer always falls in either the 1.5 to 2.5 or the 2.5
to 3. 5-mc range of the variable i-f channel.

Exceptions to the operation just described are
bands 1, 2, and 3. Band 1 (0.5 to 1.5 mc) uses an
intermediate mixer between the first mixer and the
variable i-f coils. This mixer accepts frequencies

CONTRACT NUMBER AND DATE:
CONTRACTOR AND MANUFACTURER:
COGNIZANT NAVAL INSPECTOR:

NAVSHIPS 91678
AN/URR-23A

GENERAL
DESCRIPTION

in the range of 10.5 to 11.5 mc from the first mixer.
These frequencies are produced by applying to the
first mixer a 12-mc signal from the crystal oscillator.
This oscillator also applies an- 8-mc voltage to the
band 1 mixer to produce a signal within the range of
the i-f channel that tunes from 2.5 to 3.5 mc. Bands
2 and 3, which cover 1.5 to 2.5 and 2.5 to 3.5 mc
respectively, are identical in span to each channel of;
the variable frequency i-f coils; thus they feed
through to the second mixer without utilizing the first
mixer.

Followipg the variable if and the second mixer are
the crystal filter and a three-stagefixed intermediate-
frequency amplifier. Conversion to the fixed if of
500 kc is accomplished by injecting into the second
mixer a 2 to 3-mc variable frequency oscillator
signal. This oscillator signal combines with either
of the two variable intermediate frequencies, 1.5 o
2.5 and 2.5 to 3.5 mc, to produce the difference
frequency of 500 kc. The variable frequency oscil-
lator is tuned by the kilocycle tuning control in step
with all other circuits.

Stability of the vfo is assured by temperature-
compensated components operating in a sealed and
moisture-proof housing.

Separate diodes are used jto produce automatic
volume control and audio voltages. D-c amplification
of the automatic volume control voltage is provided
to obtain essentially uniform input to the detector.
Audio power output is held within 3.5 db over signal
input voltage ranges of five to 125,000 microvolts at
the antenna terminals. A series type noise limiter
clips modulation at 50-85 percent. This allows good
reception in the presence of strong noise pulses.

5. REFERENCE DATA.

NObsr-52527, 22 June 1951
Collins Radio Co., Cedar Rapids, Iowa
Assistant Inpsector of Navy Material,

Cedar Rapids, Iowa

NUMBER OF PACKAGES INVOLVED,
INCLUDING SPARE PARTS:

TOTAL CUBICAL CONTENTS:
TOTAL WEIGHT:
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OPERATING RANGE:
TYPE OF RECEPTION:
CALIBRATION:

TUNING:

FREQUENCY STABILITY:

TEMPERATURE RANGE:
SENSITIVITY:

SELECTIVITY:

SPURIOUS FREQUENCY RESPONSE:

AUTOMATIC VOLUME CONTROL:

S METER:

NOISE LIMITER:
AUDIO POWER OUTPUT:

AUDIO FREQUENCY RESPONSE
(overall):

AUDIO OUTPUT IMPEDANCE:
I-F OUTPUT IMPEDANCE:
R-F INPUT IMPEDANCE:

POWER REQUIREMENTS:

ORIGINAL
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540 kc to 30.5 mc

AM, CW or MCW

Direct reading in megacycles and kilocycles
Linear tuning with uniform bandspread

Dial calibration at room temperature is within 300 cps
if the nearest 100-kc calibration point is used to adjust
the fiducial. ‘

-20°C (-4°F) to +60°C (140°F)
Band 1 - Less than 15 uv gives 1 watt with 10 db 8/n
Bands 2 to 30 - Less than 5 uv gives 1 watt with 10 db s/n

Total bandwidth is 5.5 to 6.5 kc at 6 db down and 17 to
20 kc at 60 ddb down. With crystal filter in, total band-
width is 0.2 kc at 6 db down and 12 kc at 60 db down.

Down at least 40 db

Less than 3.5 db increase in audio power output with an
increase in r-f signal from 5 to 125, 000 uv

Meter calibrated in 20, 40, 60, 80, and 100 db above
avc threshold and -10 to +6-db audio level with 6 mw
as reference.

Series type ahead of the first audio stage
1-1/2 watts at 1000 cps with less than 15% distortion

Not more than 3 db at 200 cps and not more than 7 db at
2500 cps

4 and 600 ochms
50 ohms

Designed to operate into a high impedance whip or single-
ended antenna

85 watts at 115 volts 45-70 cps. Same power required
when reconnected for 230-volt, 45-70 cps operation
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AN/URR-23A DESCRIPTION
TABLE 1-1 EQUIPMENT SUPPPLIED %

QUANTITY NAVY TYPE OVERALL DIMENSIONS

PER NAME OF UNIT DESIGNATION VOLUME | WEIGHT
EQUIPMENT HEIGHT WIDTH | DEPTH

1 Radio Receiver R-388/URR 10-1/2 19 13 1.5 35

1 Cabinet (for above) | CY-1235/URR 12-3/8 21-1/8 | 13-1/8 2.0 20

1 Speaker LS-199/U 10-9/16 15 8-7/8 0. 82 12.5

2 Instruction Manual | NAVSHIPS 11 8-1/2 1/2 0. 027

91678 V-

TABLE 1-2 EQUIPMENT AND PUBLICATIONS REQUIRED BUT NOT SUPPLIED

QUANTITY NAVY TYPE REQUIRED
PER NAME OF UNIT DESIGNATION REQUIRED USE CHARACTERISTICS
EQUIPMENT
1 Antenna Receiving Single ended or High
Antenna impedance whip
1 115 volt line Operation of Single phase 45-70 cps 3
R-388/URR 85 watt minimum )

TABLE 1-3 SHIPPING DATA

CONTENTS OVER-ALL DIMENSIONS .,
SHIPPING VOLUME WEIGHT
BOX NO. NAME DESIGNATION HEIGHT WIDTH DEPTH
25 35 31 15.7 208 E

1-4 ORIGINAL
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DESCRIPTION AN/URR-23A Section |

TABLE 1-4 ELECTRON TUBE COMPLEMENT

DE:IYGnig'il.ON ;ggé FUNCTION
V101 6AKS Radio-frequency amplifier
V102 6BE6 First mixer
V103 6BE6 Band 1 mixer
V104 | 6BA6 Calibration oscillator
V105 6AK5 High-frequency crystal oscillator
V106 6BE6 Second mixer
V107 6BA6 First 500 kc i-f amplifier
V108 6BA6 Second 500 kc i-f amplifier
V109 6BA6 Third 500 kc i-f amplifier
V110 12AX7 Detector and A. V. C. rectifier
viil 12AU7 A.V.C. amplifier and i-f output cathode follower
vii2 12AX17 Noise limiter and first audio amplifier
V113 6AQ5 Audio power amplifier
Vii4 6BAG6 Beat frequency oscillator
V115 5v4 7 Power rectifier
V116 OA2 Voltage regulator
Vo001 6BA6 Variable frequency oscillator
V002 6BA6 Oscillator isolation amplifier

ORIGINAL 1-5
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THEORY OF OPERATION

1. MECHANICAL DESCRIPTION.

a. BAND CHANGE. - The receiver covers the
frequency range of 0.5 to 30.5 mc in 30 bands: 0.5
to 1.5, 1.5 to 2.5, and so onup to 30.5 mc. Each
band is one megacycle wide. Circuits affected by
band changes are the r-f amplifier grid, first, second,
and third mixer grids, crystal selector, and crystal
harmonic tuning circuits. The third mixer is switched
in only onband 1 (0.5 to 1.5 mc). See figure 2-1.

Operations involved in the changing of bands con-
sist of selecting the proper coils in these circuits by
means of tap switches and changing the position of the
tables ‘holding the tuning slugs for the r-f amplifier
and first mixer slug tables. All stages are perme-
ability tuned by powdered iron slugs. (Seefigure 2-2).
The r-f amplifier and first mixer slug tableschange
position a full megacycle in tuning each time a band
is changed. This is true of all three slug tables,
which tune L104 through L113. However, the tap
switches select the proper set of coils for the fre-
quency desired.

Slug tables are driven from two sources: the main
tuning knob and the BAND CHANGE knob. These two
driving sources are connected to the slug tables
through a differential gear mechanism. This is
necessary since the coils for bands 4 to 7, 8 to 15,
and 16 to 30 cover these tuning ranges with one com-
plete excursion of the tuning slugs. For instance,
the band 4 to 7 slug table tunes its associated coils
through four megacycles; in one megacycle jumps
when operated by the BAND CHANGE knob, and in
complete ‘coverage in between when operated by the
tuning knob. An interesting feature of the differential
gearing is its ability to' combine the movements of the
two driving sources so that the slug table is moved
exactly one megacycle in each band change. The
other slug tables operate similarly to the 4 to 7 table,
except that the band 8 to 15 table tunes its associated
coils through 8 mc, and the band 16 to 30 table tunes
its associated coils through 15 mc. These three slug

2-0

tables are moved simultaneously by means of separate
cams.

Switch sections of the band switch are ganged with’

the BAND CHANGE knob through an over -travel
coupler. This over-travel coupler drops the band
switch at band 16 while the r-f slug tables continue to
operate one position for each band as usual. Refer to
figure 2-2. This mechanical diagram showsthe gears
and connecting shafts associated with band change and
tuning. Shafts associated with changing bands are
C, D, G, H, I, K, and the overtravel shaft. On
band 1, radio frequency coils L101 and L110 are
switched by means of the BAND CHANGE knob through
the overtravel shaft and shaft G. On bands 2 and 3,
the r-f coils are selected by the BAND CHANGE knob
through the overtravel shaft and shafts G and K, the
coils in the variable i-f section, L116 through L119,
being used as additional r-f coils on these bands. On
bands 4 to 7, the coils are selected by the BAND
CHANGE knob through the overtravel shaft and shaft
G, and the position of the slug table is changed
through shafts C and D. On these bands the same
coils are used for each band. Band change is accom-
plished by moving the tuning slug in the coil an
amount equal to one megacycle in frequency. The
slug moves in the coil 0.250 inches for a one mega-
cycle change. On bands 8 to 15, the r-f coils are
changed by the overtravel shaft and shaft G, and the
position of the slug table is changéd one megacycle
per band through shafts C and D. The movement of
the slug table for a one megacycle change is 0.125
inches. On bands 16 to 30, the r-f coils are switched
through the overtravel shaft and shaft G to position
16 where the band switch remains for bands 16 to 30
while the overtravel coupler allows shaft G to rotate
through to the thirtieth band. The slugs in the r-f
coils are driven through shafts C and D. The slugs
travel 0.625 inches during band change. 'During
operation on any band between 4 and 30 the variable

i-f channel is alternated from one variable if to the
other by shafts G and K. Crystals are selected by

ORIGINAL
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Figure 2-2. Mechanical Functional Diagram
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operation of the BAND CHANGE knob through the 15-
position Geneva system and shafts G, H, and I.

b. TUNING. - The r-f, mixer and variable i-f
coils, as well as the variable frequency oscillator
coil, are permeability-tuned by powdered iron cores.
While tuning, these slugs move in and out of the coils
at a rate determined by a cam or by a lead screw.
Four slug racks or tables are used in the receiver to
perform the function of tuning the r-f, mixer and
variable i-f stages. The group of three slug tables
in the rear position of the chassis tunes the r-f and
first mixer stages when the receiver is operating in
the 3.5 to 30.5 mc frequency range (bands 4 to 30).
The fourth slug table, located at the right hand edge
of the receiver, tunes the r-f stage, the first mixer
grid, the third mixer grid, and the variable i-f coils
when receiving in the range 0.5 to 1.5 mc. It tunes
the r-f stage and variable i-f coils L116 and L118
when receiving in the range 1.5 to 2.5 and 2.5 to
3.5 mc. When receiving in the range 3.5 to 30.5 mc,
this slug table tunes only the variable i-f coils L116
and L118. During tuning, positions of the slug tables
are varied by a system of gears and cams; see
figure 2-2.

On band 1 (0.5 to 1.5 me) coils L101 and L110 are
tuned through this frequency range by the main tuning
knob through shafts A, B, C, and E. On bands 2 and
3(2.5to 1.5 and 3.5 to 2. 5 mc), tuning is done by the
main tuning knob through the same shafts -- A, B, C,
and E. On band 4 to 7, the main tuning knob tunes
coils L104, L107, and L111 over one-fourth of their
tuning range .through shafts A, B, C, and D and the
differential shafts. The BAND CHANGE knob moves
this same rack through shafts G, C, D, and the differ-
ential in four steps. Each step is equal to one-fourth
of the coils' tuning range and the shafts are positioned
by means of the spring detent. Thus, L104, L107,
and L111 are tuned l1-megacycle steps by the BAND
CHANGE knob, and between these steps are tuned by
the main tuning knob.

On bands 8 to 15, coils L105, L.108 and L112 are
tuned through shafts A, B, C, D, and the differential.
Each of the two variable frequency i-f channels
covers a 1-megacycle range and is tuned by means of
the main tuning knob through shafts A, B, and E.
The proper channel is selected by the BAND CHANGE
knob through shafts G and K.

c. FREQUENCY INDICATION. - The one-mega-
cycle band on which the receiver is operating is
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indicated on the drum dial that is rotated by the BAND
CHANGE knob through shaft G. The 1-megacycle
divisions are indicated by a pointer on the slide rule
dial. This pointer is driven from the main tuning
knob through shaft A. The kilocycle tuning control
covers each of the one-megacycle bands with ten
turns of a 100-division circular dial calibrated atone
kilocycle intervals. Two scales are necessary on this
dial because bands 2 and 3 run in opposite directions.
Mechanical stops are mounted on the control shafts to
prevent overtravel.

2. ELECTRICAL DESCRIPTION.

The receiver is a complete coverage superhetero-
dyne receiver capable of AM and CW reception in the
frequency range of 0.5 to 30.5 megacycles. The set
covers the tuning range in 30 bands, each band one
megacycle wide. Various portions of the tuning
spectrum use single, dual, and triple conversion.
Three stages of intermediate-frequency amplification

and a crystal filter produce the desired degree of
selectivity. The receiver also features a low im-
pedance avc, noise limiter, two stages of audio
amplification, and a 100-kc frequency spotter or
calibrator. See figure 2-3.

The receiver employs dual conversion on most
bands and single or triple on others in order to
obtain full coverage economically with a minimum of
image and other spurious responses on all bands.
Band 1, 0.5 to 1.5 mc, uses triple conversion, bands
2 and 3, 1.5 to 3.5 mc, use single conversion, and
bands 4 to 30, 3.5 to 30.5 mc, use dual conversion.
Each bandis numbered on theband's center frequency.
For example, band 1 covers 0.5 to 1.5 mc, band 2
covers 1.5 to 2. 5 me, and so on.

On band 1, where triple conversion is necessary,
and intermediate mixer is employed between thefirst
and second mixers used in the regular dual con-
version scheme. See figure 2-4. The 0.5 to 1.5 -mc¢
carrier on band 1 is fed to the first mixer where it is
beat against a 12-mc signal from the h-f crystal
oscillator to produce an 11.5 to 10.5-mc signal.
This signal is beat against an 8-mc signal in the
intermediate mixer to produce the variable if of 3.5
to 2.5 mc. The variable if is then combined with the
3 to 2-mc variable frequency oscillator output to
produce the fixed 500-kc if.

On bands 2 and 3, the 1.5 to 3.5-mc carrier is
fed directly to the second mixer without intermediate
conversion steps since these bands cover the same

2-5
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BANDS 1,4-30 BANDS I-30
BANDS 1-30 0.5-1.5MC BANDS 4-30 35-25MC
0.5-30.5MC 3.5-30.5MC 3.5-30.5MC 2. 5

BANDS 2-3

VARIABLE
I-F COILS

/ 3.5-1.5MC

BANDS |

2 MC-BAND |
6-32M C-BANDS 4-30

BANDS 2-30
o

0.5-1.5MC
—4M
4|j' ¢ HAR
_f_l coiLs
=XTALS

—0— 0
B8MC-BAND | ONLY

500KC
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LINE

2l0V -55V 6.3V
DCDCAC 9

AVC
AMPLR |
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* .

500 KC NOTE:
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CATH
‘FOLL
3712AU7
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INJ.FREQ= BAND NO 43
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]
/ 600_OHMS
POWER BFO LIMITER !AAJEL% AUDIO o e
| | .
SUPPLY 6BA6 $12AXT1L 12 a7 TRANSF [—4——0

Figure 2-3. Overall Block Diagram

range as the variable if. The signal is then directly
beat with the vfo output to produce the fixed 500-kc
if. See figure 2-4.

On bands 4 to 30, the regular dual conversion
scheme is employed. On the even numbered bands
the signal frequency is beat against the high frequency
oscillator output to produce a variable if of 2.5 to
1.5 mc. On the odd numbered bands a variable if of
3.5 to 2.5 mc is produced. The variable if is then
combined in the second mixer with the vio output to
produce the 500-kc fixed if.

3. CIRCUIT ANALYSIS.

a. RADIO FREQUENCY AMPLIFICATION. - One
stage of radio frequency amplification is used on all
bands. See block diagram, figure 2-3.
is a conventional r-f amplifier circuit employing a
miniature r-f pentode tube 6AKS5(V101). This tube

2-6

The circuit

type is used because of its low noise and good sensi-
tivity characteristics at high frequencies.

The control grid circuit of this stage is tuned on
all bands, the tuned circuits being selected by r-f
switch, S103. (See figure 2-1.) The antenna is
capacitively coupled to the tuned circuits in the con-
trol grid through r-f switches, S101 and S102.

When operating in the American broadcast band
(band 1), the plate circuit of the r-f amplifier is
impedance-coupled to the grid circuit of the first
mixer by resistor R105, and capacitor, C117. (See
figure 7-16.) On bands 2 and 3 the plate of the r-f
amplifier tube is switched directly to the primary
coils of the variable where additional
selectivity is obtained. Single conversion is used on
these bands. When operated on bands 4 to 30, the
plate circuit is tuned and capacitively coupled to a

i-f tuner,
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BAND | (0.5-1.5 MC)

co f

0.5-1.5MC 0.5-1.5MC

11.5-10.5 MC

L2
12 MC

% S110, St
POS. A-
2.5-1.5 MC
POS. B -
3.5-2.5MC

BANDS 4 THRU 30 (3.5 THRU 30.5 MC)

Lio7 Liil
Lios Ltz
LI0o9 L1113

3.5 THRU 30.5 MC

SECOND
7 5
MIXER
\ARI)

S108 * % % S1lo, Stk

B POS. A-
2.5-1.5MC
POS. B-
3.5-2.5 MC
¥% % NOTE. BANDS 4-30- ¥ ¥ S108:
EVEN BANDS -~ POS. A-
INJ. FREQ. = BAND NO. +2 BANDS 4-12
ODD BANDS -- POS. B-
INJ. FREQ. = BAND NO. +3 BANDS 13-30 B + Li21

Figure 2-4. Frequency Conversion Circuits
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corresponding tuned circuit in the grid of the first
mixer stage.

The r-f coils and associated trimmers in the plate
circuit are selected by the BAND CHANGE knob and
tuned through the various band ranges via the slug
table arrangements. The r-f coils for bands 1, 2,
and 3 are mounted on the variable i-f slug table which
is at the extreme right hand edge of the receiver as
viewed from the front. See figure 5-1. The coils
for bands 4 to 30 are clustered at the rear of the
chassis and are tuned by slugs mounted on the three
r-f and mixer slug tables.

b. MIXER STAGES.

(1) FIRST MIXER. - The {irst mixer stage
uses a miniature pentagrid converter tube 6BE6
(V102). This stage is used on all bands exceptbands
2 and 3, where only one conversion stage is neces-
sary.

The grid 1 circuit (pin 1) receives the r-f signal
from the r-f amplifier stage. On band 1, this grid
circuit is tuned by L110, C118, and C119, and
impedance coupled to the plate of the r-f amplifier
through C117 and R105. On bands 4 through 30, the
circuit is tuned by the proper coil and trimmer
groups selected by the r-f switch S104, and capaci-
tively coupled to corresponding tuned circuits in the
plate of the r-f amplifier stage.

The grid 3 (pin 7) input is obtained from the
plate of hfo (V105). On bands 4 through 30, thefre-
quency of the heterodyning signal applied to this grid
is such as to produce an output frequency which falls
in one of the two variable i-f ranges, (2.5 to 1.5mc
or 3.5 to 2.5 mc), depending on which of the bands
between 4 and 30 is being operated. On band 1, a
12-mc heterodyning signal is applied to this grid, the
output of the stage then being in the range of 11.5 to
10.5 mc, which is again heterodyned in the band 1
mixer stage.

The plate output frequency of this stage is then
shown to be in the variable i-f spectrum on bands 4
through 30 and the output applied directly to the tuned
variable i-f coils. On band 1, the plate circuit is
tuned to the range of 11.5 to 10.5 mc by components
L114, L115, C139, and C140, and the output applied
for further conversion to the Band 1 Mixer (V103).

(2) SECOND MIXER STAGE. - The second
mixer stage also employs a miniature pentagrid
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converter Tube 6BE6(V106). The circuit is con-
ventional. Input to grid 3 (pin 7) of this stage is
always either 3.5to 2.5 mcor 2.5 to 1.5 mc from
the variable i-f coils L116/L118 and L117/L119,
The 3.0 to 2.0-mc output of the vfo is fed into the
second mixer tube at grid 1 (pin 1) to heterodyne
against the input signal and produce the 500-kc
intermediate frequency. This mixer stage is used on
all bands.

(3) BAND 1 MIXER. - This mixer stage is
used only when receiving on band 1, where triple
conversion is needed. A miniature pentagrid con-
verter Tube 6BE6 is used in this stage. Grid
number 3 (pin 7) of this tube is excited by an 11.5 to
10.5 - mc signal from the plate circuit of the first
mixer tube, V102 and grid number 1 (pin 1) is
excited by a heterodyning 8-mc signal from the
crystal oscillator. The output of the third mixer is
then 3.5 to 2.5 mc, which is fed to the grid of the
second mixer through the variable i-f coils. This
conversion scheme takes place only when receiving
onband 1. This stage is not used on any other bands.

c. HIGH FREQUENCY OSCILLATOR. - The high
frequency oscillator uses a miniature pentode Tube
6AK5 in a modified Colpitts oscillator circuit. No
tuned coils are needed to make the circuitoscillate
because in-phase feedback voltage is produced across
r-f choke, L120. See figure 7-16. Ten quartz
crystals are used to control the frequency of the
oscillator output for the various bands. At the mini-
mum, each crystal is switched in for two adjacent
bands, i.e. 1-2, 3-4, 5-6, and so on, since the
crystal switch S109 changes position only on odd
numbered bands. The harmonics of certain crystals
are used also for other higher bands. For emample,
the 8-mc crystal used for bands 5 and 6 is alsoused
for bands 13 and 14 by utilizing its second harmonic
at 16 mc. In those instances where harmonic oper-
ation is used, (bands 1, and 13 through 30), a tuned
circuit picks off the correct harmonic. This tuned
circuit is in the plate circuit of the high frequency
oscillator, V105, and consists of the section of coil
L121 in the hfo plate circuit and a number of tuning
capdcitors. The latter are selected by switch pie
S108.

The circuit consisting of the section of L1121 in the
grid circuit of the band 1 mixer and capacitors C144
and C145, is tuned to 8 mc and is used when operating
on band 1 to furnish the band 1 mixer with an 8-mc
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heterodyning signal (second harmonic of the 4-mc
crystal). At the same time, the other section of
L121 and associated trimmers is tuned to 12 mc
(third harmonic of the 4-mc crystal) to furnish the
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first mixer with the required 12-mc heterodyning
signal. A list of the crystals and the bands upon

which they function is outlined as follows:

CIRCUIT FREQUENCY
CRYSTAL RECEIVER INJECTION
FREQUENCY FREQUENCY BAND FREQUENCY
4 0.5to 1.5 1 8 and 12
1.5t0 2.5 2 None
6 2.5t03.5 3 None
3.5to 4.5 4 6
8 4.5t05.5 5 8
5.5t06.5 6 8
12.5to 13.5 13 16
13.5to 14.5 14 16
10 6.5t017.5 7 10
7.5t0 8.5 8 10
16.6 to 17.5 17 20
17.5to 18.5 18 20
26.5 to 27.5 27 30
27.5t0 28.5 28 30
12 8.5t09.5 9 12
9.5t0 10.5 10 12
20.5to 21.5 21 24
21.5t0 22.5 22 24
14 10.5 to 11.5 11 14
11.5to0 12. 5 12 14
24.5to 25.5 25 28
25.5t0 26.5 26 28
9 14.5to 15.5 15 18
15.5to 16.5 16 18
11 18.5 to 19.5 19 22
19.5 to 20.5 20 22
13 22.5t0 23.5 23 26
23.5to0 24.5 24 26
10. 67 28.5t0 29.5 29 32
29.5 to 30.5 30 32
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The above chart shows how the fundamentals and
harmonics of the crystals are used to obtain a 1.5 to
2.5-mc input to the variable i-f coils on even
numbered bands and a 2.5 to 3.5-mc input on odd
number bands. These signals are then beat against
the 2 to 3-mc output of the vfo in the second mixer to
obtain the 500-kc i-f signal.

d. VARIABLE INTERMEDIATE FREQUENCY. -
The variable intermediate frequency section consists
of two channels, one for a frequency of 2.5 to1.5 mc
and the other for 3.5 to 2.5 me. The 2.5 to1l.5-mc
if is used on the even numbered bands which employ
double conversion, and the 3.5 to 2.5-mc if is used
on the odd numbered bands which employ double
conversion. The 2.5 to 1.5-mc if is also used on
band 2 as an additional tuned r-f circuit. The 3.5 to
2.5-mc if is used on band 3 as an additional tuned
r-f circuit ard on band 1, in the usual application, as
a variable if.

Using two variable i-f channels in this manner cuts
in half the number of crystals needed by the high
frequency oscillator, since each crystal's funda-
mental frequency or useful harmonic is used for two
bands. Inductors L116 and L118 form the lower
frequency i-f coils (2.5 to 1.5 mc) and are the coils
in which the tuning slug travels. The 3.5 to 2.5-mc
if is obtained by shunting LL117 across L116, and L1119
across L118 to lower the inductances of L116 and
L118. Switch sections S110 and S111 alternately
switch the shunting coils in and out as the BAND
CHANGE knob is rotated. The variable i-f coils are
situated in the grid circuit of the second mixer stage.

e. VARIABLE FREQUENCY OSCILLATOR. - The
receiver circuits described so far have the function
of receiving the spectrum in 1-megacycle bands that
are presented to the grid of the second mixer. The
scheme for obtaining high stability is completed by a
method of heterodyning the signals to a lower, fixed
intermediate frequency. In this application, a highly
stabilized 3 to 2-mc permeability tuned oscillator is
employed to heterodyne against the2.5 to 1. 5-mc and
the 3.5 to2. 5-mc outputs of the variable frequency if.
The resulting 500-kc signal is amplified by the 500-
kc i-f amplifier.

The coil in the oscillator is cam wound to produce
extremely linear frequency change with linear move-
ment of the tuning slug. The circuit is temperature-
compensated and the components are sealed against
changes in humidity. Ten turns of the oscillator lead
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screw produce a linear frequency change of one
megacycle. The inductance of the oscillator coil is
trimmed by an iron core series inductor, the value of
which is adjusted at the factory and sealed. See
figure T7-15.

A Tube 6BA6(V002), is used in a buffer stage
following the oscillator tube, is for isolation purposes
and is an integral part of the oscillator unit.

For stabilization purposes, supply voltages for the
oscillator unit are regulated by Tube OA2(V116).

f. CRYSTAL FILTER. - Selectivity of the re-
ceiver is improved greatly by use of a crystal filter
in the 500-kc i-f channel. The crystal filter circuit
consists primarily of 500-kc i-f input transformer
T101, a 500-kc crystal, and a high impedance tuned
circuit T102, connected as shown in figure 2-5.
When SELECTIVITY switch S114 is in position 0, t13e
crystal is shorted and T101 is connected directly to
T102. Thus, there is no crystal filter action when
S114 is in position 0 and selectivity is determined by
the receiver's tuned circuits above: W en S114 is in
any other position, crystal filter action takes place --
position 4 giving the greatest selectivity.

To analyze the operation of this circuit consider
only the loop containing T101 secondary, crystal
Y112, and tuned circuit T102. This loop is shown in
figure 2-6, considering SELECTIVITY switch to be
in position 1. The secondary of T101 is a low im-
pedance coil with a grounded center tap. The primary
of T101 is tuned to 500 kc. Consider crystal Y112 in
series with T102 as a voltage divider, grid voltage
to V107 being taken from the point between Y112 and
T102 (point A, figure 2-6). For an i-f signal of
exactly 500 kc, impedance of the crystal is very low
----in the order of 2000 to 4000 ohms. The im-
pedance of T102 is very high----in the order of
100, 000 ohms. Thus, for an input tothe filter section
of exactly 500 kc, nearly all of the voltage output of
T101 appears across T102 and is applied to the grid
of the first i-f amplifier, V107.

For frequencies a few kilocyclesfurther away from
500 kc, the impedance of the crystal increases
greatly. At the frequency where the impedance of the
crystal equals that of T102, one half the output of
T101 is applied to the grid of the first i-f amplifier.
As the frequency deviates farther from the 500-kc
value, successively smaller portions of the signal
are applied to the first i-f amplifier, V107. This
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results in a narrower i-f response curve, or in
greater selectivity, than that obtained without crystal
filtering.

Switching the SELECTIVITY control to positions 2,
3, or 4, merely shunts T102 with successively
smaller values of resistance which effectively lower
the impedance to T102. Thereby, due to the voltage
divider action with the crystal, less output is applied
to the grid of the first i-f amplifier. ‘As the effective
impedance of T102 decreases, selectivity increases.
In the sharpest position the bandwidth is from 200 to
300 cps at 6 db down.

The primary purpose of the crystal phasing
capacitor, C188, is to produce a controllable re-
jection notch in the i-f response curve so that
unwanted heterodynes may be tuned out. Referring
to figure 2-5, the section of C188 connected to the
bottom end of T101 secondary provides a capacitive
path around the crystal that balances out the shunt
capacitance of the crystal in its holder and external
capacitor C187. Varying C188 on either side of the
balance point varies the anti-resonant frequency of
the crystal circuit within 3 kc on either side of 500kc.
Since the impedance of the crystal circuit at anti-
resonance is extremely high, the crystal filter re-
jects signals at the anti-resonant frequency. Thus at
anti-resonant frequency points, the phasing action
gives a sharp dip inresponse andthe selectivity curve
takes on a notch as illustrated in figure 2-7. This
notch can be varied through the response bandwidth
by positioning the phasing control.

In order to avoid detuning the tuned circuit T102
when varying C188, a section of C188 is shunted
across T102. Since C188 has a split stator and
single rotor, the total shunt capacitance across T102
remains practically constant as the setting of C188 is
varied.

g. SECOND INTERMEDIATE FREQUENCY AM-
PLIFIER SECTION. - The second intermediate
frequency amplifier section is fixed-tuned to 500 kc.
It consists of three stages each employing a Tube
6BA6. Input tube, V107, is excited by the crystal
filter output coil, T102. Permeability-tuned trans-

formers, with output taps taken off the secondary
coils near the ground end, are used to produce the
desired i-f selectivity. All three stages are supplied
with ave voltage. Plate and fixed screen voltages in
these three stages are controlled by the ON-
STANDBY-OFF switch and the remote operation relay,
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K101, which remove these voltages to render the
receiver inoperative during transmission periods.

h. DETECTOR. - The detector in the receiver
consists of onehalf of a dual triode Tube 12AX7(V110),
pin numbers 6, 7, and 8. The circuit, as shown in
figure 7-16, uses the tube as a diode, the grid being
tied to the plate. Rectificiation takes place between
the cathode and plate, with resistors R150 and R151
acting as load resistors and C202 supplying the
necessary r-f filtering.

i. NOISE LIMITER. - A series type noiselimiter
is used in the receiver. This limiter employs one-
half (pins 1, 2, and 3) of a dual triode Tube 12AX7
(V112). Refer to figure 2-8, Due to the a-c loading
of the detector, heavy noise impulses are automati-
cally clipped from the positive audio peaks in the
detector. The noise appearing on the negative side
of the audio cycle is clipped by the noise limiter.

In operation, a negative voltage produced by recti-
fication of the carrier is developed across capacitor
C205C. This voltage cannot change rapidly due tothe
value of the time constant formed by C205C and R152.
This negative potential is placed upon the cathode of
the noise limiter tube through R153. The cathode is
then negative with respect to the plate of the noise
limiter tube, due to the voltage divider action of
R150 and R151, and current flows in the tube. This
current is modulated by the audio which then appears
on the noise limiter cathode to which the grid of the
audio amplifier section of V112 is connected. The
noise limiter diode will conduct as long as the cathode
is negative with respect to the plate.

However, should a heavy noise impulse be re-
ceived, the plate would be driven negative faster than
the cathode could follow due to the time constant of
R152 and C205C. If the plate is driven more negative
than the cathode, the tube will cease to conduct and
no audio will reach the grid of the following audio
tube. The audio cannot reach the cathode of the
limiter tube directly from the diode load because of
the filtering action of R152 and C205C. The value of
modulation at which the limiter clips can be adjusted
by changing the value of some of the components in
the circuit. In this receiver, limiting starts be-
tween 50 and 85 percent modulation. Switch S116
bypasses the signal around the noise limiter when
receiving conditions do not require its use.

j. AUTOMATIC VOLUME CONTROL. - The pro-
ORIGINAL
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blem of blocking that is created by strong signals or
heavy static is eliminated by use of an amplified avc
system and a low impedance avc line. Refer to figure
2-9. The second triode section of V110 is used as an
avc rectifier to produce control voltage for the avce
amplifier which uses one half of dual triode V111,
The avc voltage that is applied to grids of the con-
trolled tubes is produced when plate current flowing
through one-half of avc amplifier tube V111 causes a
voltage drop across resistor R146. Plate voltage
for the amplifier half of V111 is obtained from the
voltage drop across resistors R165 and R166, which
are in series with the center tap of the power trans-
former to ground. However, V111 will not draw
plate current when there is no signal input to the
receiver because of approximately 11 volts of bias
that is placed upon its grid by the voltage drop
through R164. This bias voltage for V111 is taken
from the end of R145, through which the rectified
carrier flows in opposition to the bias voltage.

Thus, when the rectified carrier becomes strong
enough to overcome the bias voltage on V111, V111
will draw plate current and produce a voltage drop
across R146, thereby producing avc voltage in pro-
portion to the strength of the received signal. The
bias on the grid of V111 is high enough to produce a
delay in the generation of avc voltage and thus allows
the receiver to function at full sensitivity on weak
signals. Resistor R144 and capacitor C205B form
the time constant in the avc circuit. R171, C208,
and R167, are used in a degenerative circuit to pre-
vent the avc amplifier tube from responding to low
audio frequencies.

Avc is turned off by opening the plate circuit of
avc amplifier tube V111, Tubes controlled by avc
bias include the r-f amplifier V101 and the 500-kc
i-f amplifier tubes, V107, V108, and V109.

k. AUDIO AMPLIFIER. - Two stages of audio
amplification are employed in the receiver. The
first stage utilizes the second triode section of V112
in a resistance-coupled amplifier arrangement. A
miniature pentode power amplifier Tube 6AQ5 is
used in the audio output stage. This stage has fixed
bias obtained from the voltage drop produced across
R166 in the center tap lead of the high voltage trans-
former secondary. The secondary of the audio out-
put transformer has both 600-ohm and 4-ohm outputs.
Both outputs are terminated on the rear of the
chassis at terminal strip E102. Plug-in connections
to both outputs are also made on the front panel.
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1. 50 OHM I-F OUTPUT. - One-half of the dual
triode V111 supplies a 50-ohm, 500 kc i-f signal to
coaxial connector J104 on the rear of the chassis.
This section of V111 is connected as a cathode
follower. Excitation is obtained from the voltage
drop across R178, which is connected in a series
circuitacross the secondary of i-f transformer T105.

m. 100-KC CALIBRATOR OSCILLATOR. - This
calibrator is included with the receiver for use when
extreme accuracy of calibration in the order of 200
cycles is desired. It is coupled to the grid of r-f
amplifier tube V101, and is made operable when the
CALIBRATE-ON-OFF switch S111 is turned on. The
calibrator utilizes a Tube 6BA6 in a Pierce circuit, a
low drift 100-kc crystal between the control grid and
screen, a.d a 5-25 uuf capacitor C169 between the
grid and ground. The capacitor permits the making
of small frequency corrections that set the calibrator
to zero beat with a primary frequency standard.
Variable capacitor C224 on the front panel provides
for fine adjustment of frequencies.

n. BEAT FREQUENCY OSCILLATOR. - The re-
ceiver is equipped with a bfo for CW reception. This
oscillator is a modified Hartley circuit employing
electron coupling. A pentode Tube 6BA6 is used.
The output frequency is 500+3 kc, which is beat
against the 500-kc if signal to produce an audio tone.
Pitch is varied by the BFO PITCH control on the
front panel. This control varies the capacitance in
the oscillator control grid circuit and thus varies the
frequency of oscillation. The BFO is turned off by
grounding the screen grid.

o. POWER SUPPLY. - The receiver is equipped
with a power transformer that is connected for a 115-
volt source. However the transformer can be used
on a 230-volt source by re-connecting the primary
winding in series. See figure 7-16. The power
supply is capable of producing 220 d-c volts at 125 ma.
A two-section choke input filter is used following a
5V4 high vacuum rectifier. The filter consists of a
3-henry input choke, a 5-henry output choke, and two
35-mfd-filter capacitors. B+ for the audio output is
taken from the junction of the two chokes. The re-
ceiver's ON-OFF switch, and a 1.5 ampere, slow-
blow fuse are located in the primary circuit of the
power supply. 6.3 volts a-c are supplied for the tube
filaments and dial lights from a winding on the power
transformer.
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INSTALLATION AND INITIAL ADJUSTMENT

1. UNPACKING PROCEDURE.

No- special procedure is necessary in unpacking
this equipment other than exercising the normal care
essential to the safeguarding of electronic equipment.

Refer to figure 3-1.

CLIP THE T/ METAL -
BANDS 'I"'IA‘I"1 IND THE BOX
PULL OUT NAILS AND °

REMOVE TOP COVER

® <

REMOVE. LAYER OF A
EXCELCIER PACKING

() @
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WATERPROOF PAPER il
i

®

OPEN TOP OF
CARDBOARD BOX

®

TEAR OPEN
MOISTURE-VAPORPROOF
BARRIER

ORIGINAL

2. INSTALLATION.

are given in figure 3-2.
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The receiver cabinet is designed for table mount-
ing. Outline dimensions of the cabinet and' speaker
Cabinet dimensions are:

width, 21-1/8 inches; height, 12-3/8 inches; and

®
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Figure 3-1. Unpacking Procedure

®

TEAR

OPEN
MOISTURE ~VAPORPROOF
BARRIER

®

OPEN TOP COVER
OF CARDBOARD BOX

@

‘REMOVE MASONITE
PROTECTIVE FILLERS

@

REMOVE
FROM

OX

NIT




3 Section NAVSHIPS 91678 INSTALLATION AND
AN/URR-23A INITIAL ADJUSTMENTS

>

Ewate, FaxER

2

—T_

i

IOQ/|3

R
CL e

e A
by ey

Figure 3-2. Mounting Dimensions
ORIGINAL

3-2




INSTALLATION AND
INITIAL ADJUSTMENTS

depth, 13-1/8 inches. Speaker dimensions are:
€ width, 15 inches; height, 10-8/16 inches; and depth,
8-7/8 inches.

When choosing a position for the equipment, give
consideration to the convenience of power, antenna
and ground connections, to placement of cables and to
convenience in servicing the equipment. Rear panel
connections, shown in figure 3-3, should be ac-
cessible without moving the receiver cabinet. An-
tenna lead and speaker cable lengths are not criti-
cal.

& a. ANTENNA CONNECTIONS. - Connect a cable
from a high impedance whip or a single-ended
antenna to antenna jack, J101, on the rear panel.

- See figure 3-3. If the receiver is to be operated near
a powerful transmitter, the r-f input circuit of the
receiver should be protected by connecting break-in
relay, K101, to operate when the transmitter is
radiating, Break-in relay connections and functions
are discussed in the following paragraph.

NAVSHIPS 91678
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b. REMOTE STANDBY CONNECTIONS. - Break-
in relay connections are available at terminal strip
E101 at the rear of the chassis. Terminals are
marked 1, 2 and 3. Terminal 1 is connected to re-
ceiver ground. Terminals 2 and 3 are connected to
the break-in relay coil, which is rated at 8.5 d-c
volts minimum and 135 ohms d-c resistance. During
operation, terminals 2 and 3 are usually connected
in series with a source of voltage and a set of
normally open contacts on the carrier control relay
of a transmitter in order to silence the receiver
during transmission. Refer to figure 3-4. When the
break-in relay coil is energized, one pair of contacts
shorts the antenna to ground; another pair, connected
in series with a section of the OFF-STANDBY-ON
switch, removes plate voltage from the three i-f
amplifier stages. When using the remote relay,
place the OFF -STANDBY -ON switch in the ON
position. When this switch is placed in STANDBY
position, it also removes plate voltage from the three
i-f stages and thereby silences the receiver, however,

PHILLIPS 500 KC DUST
SCREW IF OUTPUT COVER
Q DRIVER J-104 "

ANTENNA
JACK

Q J-101

BREAK-IN RELAY AUDIO
CONNECTIONS CONNECTIONS
E-101 E-102

Figure 3-3. Rear Connections
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Figure 3-4. On-Off Standby Functions and Remote Operation Relay Circuit

no protection is given the r-f stages since the antenna
is not shorted to ground.

c. I-F OUTPUT CONNECTION. - A 100-200
millivolt, 50-ohm, 500-kc i-f output is available at
coaxial jack, J104, on the rear panel. This cutput is
available for special applications only, and is not
pertinent to normal operation, alignment, or adjust-
ment of this equipment.

d. AUDIO OUTPUT CONNECTIONS. - Two audio
output jacks are located on the front panel. One is
designated PHONES, and the other SPEAKER. Their
output impedances are 4 and 600 ohms respectively.
An audio output terminal strip is provided on the rear
panel. Terminal G is a ground connection and termi-
nals marked 4" and ""600" are audio outputs of four-
ohms and 600-ohms impedance respectively. Termi-
nal "4" is connected in parallel with the PHONES
jack, and terminal 600" is connected in parallel with
the SPEAKER jack. Use these output jacks and
terminals as required.

e. POWER CONNECTIONS. - Make power con-
nection by using the rubber covered cord that is

34

permanently attached at the rear of the chassis. This
cord is six feetlong and is equipped with a standard
male plug. The power source must supply 85 watts
at 115 volts, 45-70 cps. If 230-volt operation is de-
sired, reconnect the primary coils of T108 by re-
moving the jumpers between terminals 2 and 4 and
between 1 and 3; then comnect a jumper between
terminals 2 and 3.

3. INITIAL INSPECTION AND ADJUSTMENTS.

Before turning on the equipment for the first time,
remove the dust cover and make a visual inspection of
all tubes. Be certain that they are in their correct
positions and well seated in their sockets. Also check
for evidences of cracked or broken parts and general
damage which might have been inflicted during ship-
ment.

This equipment is completely tested and aligned
before leaving the factory. A few initial adjustments
in the form of operational checks should be made
before actual operation. These are outlined in
Section 4, paragraph 3. (OPERATIONAL TUNING
ADJUSTMENTS),
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SECTION 4

OPERATION

1. FUNCTION OF CONTROLS.

Operation of the receiver is exceedingly simple if
the functioning of the controls is understood. The
following paragraphs explain the functions of controls
on the receiver's front panel. See figure 4-1.

a. OFF-STANDBY-ON, - In the OFF position,
this control opens the primary power circuit to turn
the equipment completely off. In the STAND-BY
position the power transformer is excited, thus
producing filament voltage for all stages and plate

‘0" POS:CRYSTAL OUT TUNE TO

. SUPPRESS
4* POS=GREATEST HETE RODYNES

SELECTIVITY

LHYITAL FUYER

iy Swamns

MAIN TUNING CONTROL
FREQUENCY SHOWN 4152 KC

IOOKC ADJ.

SETS HAIRLINE
ON KILOCYCLE DIAL EVERY !/ TURN

voltage for all except the three i-f amplifier stages.
In the ON position the receiver is completely oper-
ative,

b. RF GAIN. - The RF GAIN control is located
in the grid return circuit of the avec controlled tubes
and is operative at all times. It varies the amount of
fixed bias placed upon the grids of these tubes.

c. AUDIO GAIN, - The AUDIO GAIN control is
located in the grid circuit of the first audio amplifier
and is operative at all times. It varies the amount of

OUTPUT-"0: 6 MW
R-F {NPUT -0-100DB

HOLD DOWN TO
READ OUTPUT

CHANGES BANDS

ADJ. FOR BEST RECEPTION

Figure 4-1. Operating Controls
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a-f signal applied to the grid of this tube, and thereby
controls the amount of audio power produced by the
receiver.

d. BAND CHANGE. - Any one of the 30 bands may
be selected at 1/2 revolution intervals by means of
this knob. A stiff detent accurately positions the
controlled switches on each band.

e. MEGACYCLE. - The MEGACYCLE scale is on
the slide-rule type dial. It is calibrated in ten 100-kc
divisions, each of which equals one full turn of the
circular KILOCYCLE dial. The 1.5 to 2.5-mc and
2.5 to 3.5-mc bands are printed in red, indicating
that the red scale on the KILOCYCLE dial must be
used when operating on these bands. The pointer-on
the MEGACYCLE dial is operated by the KILOCYCLE
control while the scale is changed by operation of
the BAND CHANGE control.

f. KILOCYCLE. - The KILOCYCLE dial is the
main tuning control on the receiver. Each division
on its circular face represents one kilocycle. One
full turn of the dial tunes the receiver through 100
kilocycles, or one division of the MEGACYCLE scale.
To read the tuning dials, merely combine the figures
of the MEGACYCLE dial with those of the KILO-
CYCLE dial, thus arriving at the frequency in kilo-
cycles. For example, a reading of 14. 1 on the MEGA -
CYCLE dial and of 78 on the KILOCYCLE dial indi-
cates a frequency of 14178 kc. The KILOCYCLE
scale for the 1.5 to 2.5 and 2.5 to 3.5 mc bands is in
reverse order to the scale for the rest of the bands,
and is printed in red similar to corresponding scales
on the MEGACYCLE dial.

€. ZERO ADJ. - The ZERO ADJ moves the indi-
cator line on the KILOCYCLE control a few divisions
in either direction for calibration purposes. The re-
ceiver maybe calibrated againsteither any receivable
station whose frequency is known or the internal cali-
bration oscillator. This oscillator emits a harmonic
every 100 kc in the tuning spectrum. An example of
how the receiver may be calibrated using this oscil-
lator follows. I the desired signal is about 14100 kc,
" turn the 100 KC CRYSTAL ON and the BFO ON with
BFO PITCH control at panel mark. Next, using the
KILOCYCLE knob, tune to zero beat with the 100-kc
marker at 14100 kc. Then move the ZERO ADJ con-
trol until the hair line is exactly on 14100 kc. The
dial reading in this region is now very accurate, and
the receiver may be set within a few hundred cycles
of the desired frequency.
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NOTE

WHEN READING THE FREQUENCY OF AN
INCOMING SIGNAL, THE BFO PITCH CON-
TROL MUST BE LEFT IN THE SAME PO-
SITION AS IT WAS WHEN THE RECEIVER
WAS CALIBRATED.

A ten division scale (five divisions either side of
center) is engraved on the lower edge of the excutcheon
opening for the KILOCYCLE dial, and is used to log
the calibrated position of the hair line on the various
bands in lieu of recalibrating each time the band is
used.

h. METER INPUT-OUTPUT. - The METER switch
is a momentary spring-return type toggle switch. In
the normal or INPUT position the meter isconnected
as an S meter. In the OUTPUT position, the meter
is connected in the audio output circuit as a db meter.

CAUTION

NEVER DEPRESS THE METER SWITCH TO
OUTPUT POSITION WHEN AUDIO GAIN IS
SET FOR SPEAKER OPERATION. THE OUT-
PUT METER LEVEL IS VERY LOW AND
DAMAGE TO THE MOVEMENT MAY RESULT
FROM EXTREME OVERLOAD.

i. BFO OFF-ON. - In the ON position this control
turns ON the beat frequency oscillator for CW re-
ception. In the OFF position, it grounds the screen
grid of the bfo tube.

j. BFO PITCH. - The BFO pitch control varies
the frequency of the beat frequency oscillator to
change the pitch of the audio tone which is produced
by combining the bfo signal with the incoming signal.
A range of about +3 kc minimum can be obtained with
this control.

k. CALIBRATE OFF-ON. - This switch is in the
cathode circuit of 100 kc crystal oscillator tube V104
and turns the 100-kc oscillator to ON or OFF. For
an explanation of how to use the oscillator, see
paragraph g. above.

1. AVC OFF-ON. - This switch turns AVC to ON
or OFF. In most cases AVC should be ON for both
AM and CW reception, but may be turned OFF for
CW reception if desired.

m. LIMITER OUT-IN. - The noise limiter is
useful for both AM and CW reception. When noise is
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not a problem, turn the LIMITER to OFF, as the
distortion will be less in this position. When noise
of the impulse type is being received, turn the
LIMITER to ON. Adjustment of RF and AF gain con-
trols is necessary for best CW noise limiting.

n. CRYSTAL FILTER.

(1) SELECTIVITY. - In position 0 of this con-
trol, the crystal filter is not used and selectivity is
determined by the receiver's tuned circuits alone.
In positions 1 through 4, the crystal filter is in the
circuit, the selectivity being increased as position 4
is approached. Position 4 gives a bandwidth of about
200 cps at 6 db down.

(2) PHASING. - The PHASING control is used
to reject unwanted heterodynes. Wwhen positioned on
the panel mark, the control is properly set for crystal
phasing with no rejection notch. If a high frequency
heterodyne is interfering with reception, move the
control back and forth near the panel mark until the
heterodyne is attenuated. If the heterodyne is of
lower frequency, move the control farther to left or
right of the panel mark. This control will attenuate
heterodynes ranging from 1 to 3 kc.

o. METER. - The tuning meter is calibrated in 20,
40, 60, 80 and 100 db above avc threshold when
reading r-f input. When reading audio output, the
meter is calibrated from -10 to +6 db, zero reference
being 6 milliwatts into a 500 ohm load.

p. CAL. - If supreme accuracy is desired, the
frequency of the 100-kc oscillator should be checked
against WWV or some other station whose frequency
is known to be extremely accurate. This oscillator
frequency may be varied through small limits by
turning the CAL control with a screw driver. Addi-
tional range can be obtained by turning C169, located
just behind the 100 kc crystal.

q. ANTENNA TRIM. - This control has alimited
effect on matching the antenna impedance to the r-f
amplifier grid circuit at various signal frequencies.
It is adjusted to obtain the best response at a given
frequency. Proper setting can be obtained by peaking
the S meter when tuned to a station. This control
may not have sufficient range for this peak adjustment
at all frequencies but the receiver sensitivity is such
that no appreciable unsatisfactory reception will be
noted if the antenna cannot be perfectly tuned.

ORIGINAL
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2. OPERATION - CW AND A.M.

Operation of the receiver provides for reception of
either modulated CW or amplitude-modulated signals.
Procedure in either case is as follows.

a. For reception of amplitude-modulated signals,
proceed as follows: Turn OFF-STANDBY-ON switch
to ON. Turn AVC on. Turn CALIBRATE OFF-ON
switch to OFF. (The calibrator oscillator is used
only in calibration of the tuning dials.) Turn the BFO
off. Then select the desired band by means of the
BAND SWITCH, and turn the KILOCYCLE tuning knob
to read the desired frequency. Adjust the RF GAIN
and the AUDIO GAIN controls for best reception.
The LIMITER can be turned on if noise persists and
interfering signals can be eliminated by placing the
SELECTIVITY switch in the various positions (selec-
tivity increasing with position numbers). Should
unwanted heterodynes be interfering with reception,
adjustment of the CRYSTAL PHASING control will
suppress heterodynes ranging from 1 to 3 kc.

b. For reception of CW signals, procedure is as
above with the exception that the BFO is turned on
and the BFO PITCH control varied for the desired
audio pitch.

3. OPERATIONAL TUNING ADJUSTMENTS.

Alignment and adjustment of the BFO PITCH and
CRYSTAL PHASING controls should not be attempted
without proper test equipment. Such adjustments are
covered in detail in Section 7 (CORRECTIVE MAIN-
TENANCE). However, the operator may make
operational adjustments which require no test equip-
ment as follows.

a. ZEROING S METER.--Ordinarily this meter
will not need zeroing until component part tolerances
have drifted, receiver alignment has been changed,
or new component parts placed in the receiver.
However, should the meter become sufficiently out of
zero adjustment that weak signals show little or no
response on the meter, it may be adjusted by the
operator as follows.

Remove receiver from cabinet or rack. Remove
antenna cable and short antenna terminals. Turn the
receiver ON, BFO Off, AVC On, and 100 KC CRYS-
TAL OFF; then turn the RF GAIN fully clockwise.
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The meter should read zero with these settings. If
not, turn the meter zeroing control until the meter
reads zero. The location of this control is shown in
figure 7-2. Normally, this adjustment need not be
made by the operator unless tube replacements have
been made by the operator, at which time the zeroing
adjustment control would be accessible and the meter
zero should be checked.

b. KILOCYCLE DIAL ZERO ADJUST. - A fre-
quently made pre-operational adjustment to be made
by the operator is that of calibrating the receiver
dials against a known frequency or against the 100
KC CALIBRATION OSCILLATOR. A station of known
frequency may be used for this adjustment by turning
the BFO on, setting BFO pitch to 500-kc and zero
beating the receiver signal with the BFO. If the dial
reading at this point is not correct, the indicator line
on the KILOCYCLE dial may be moved to the correct
position on the dial by means of the ZERO ADJUST.
knob on the front panel.

The 100-KC CALIBRATION OSCILLATOR may be
used for properly calibrating the dial by turning the
CALIBRATE control on and the BFO on. Set BFO at
panel mark (500kc). A series of zero beats will be
heard at every 100-kc point on the dial, The KILO-
CYCLE dial reading at any of these 100-kc check-
points should be 0-0; if not, the indicator line may be
moved a few divisions by means of the ZERO ADJUST.
knob.

In either of the above methods, should the dial
reading be off more than +5 kcfrom the correct point,
additional dial alignment will have to be performed.
See Section 7 (CORRECTIVE MAINTENANCE).

c. 100-KC CALIBRATION OSCILLATOR ADJUST-
MENT. - By means of the CAL control on the front
panel, the frequency of the 100-kc oscillator can be
varied through a small range. When supreme accu-
racy is desired in setting the dials, the frequency of
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OPERATION

the calibration oscillator should be checked against a
station whose frequency is known to be accurate.
Station WWV offers a means of calibrating the 100-kc
oscillator directly.

The receiver is carefully tuned to one of WWV's
channels with the BFO off. The CALIBRATE control
is turned on, and by means of the CAL. control, the
frequency of the calibration oscillator is adjusted to
zero beat with WWV at the time when WWYV is not
modulating its carrier. Consult WWV's schedule for
transmission frequencies and types of transmission.

For best results, the relative signal strengths of
the 100-kc oscillator and the WWV carrier should be
the same. The receiver should be tuned to other
WWYV frequencies if the one originally chosen is not
of sufficient strength to give a zero beat. Several
should be tried to obtain the one which gives the most
desirable signal strength.

If difficulty in obtaining a beat between the two
signals is encountered, no adjustment of the CAL.
control should be attempted. Should a definite beat
be heard, the CAL. adjustment can be made for the
best zero beat indication. Additional aid in obtaining
the correct setting of the CAL control may be had by
turning the BFO on and further adjusting for elimi-
nation of a resulting rise and fall of intensity (not
tone) of the beat.

d. ANTENNA TRIM ADJUSTMENT. - This con-
trol is used to match the antenna impedance to the
grid of the first r-f amplifier stage as the receiver
is tuned over the band range available. This control
should be adjusted for maximum receiver response
by peaking the S meter. The effect of the adjustment
is limited and may not have sufficient effect for
absolute matching over the entire frequency spec-
trum. However, the receiver sensitivity is high
enough such that a small mismatch will not appreci-
ably interfere with good reception.
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SECTION 5
OPERATOR'S MAINTENANCE

1. ROUTINE CHECK CHARTS

During normal operation of the receiver, the operation of the basic functioning of the set should be checked as
in Table 5-1.

TABLE 5-1 ROUTINE CHECK CHART, EACH WATCH

WHAT TO CHECK HOW TO CHECK

1. BFO Turn BFO to ON position and observe whether
beat is heard.

2. BFO PITCH Vary BFO Pitch control with BFO on and
observe variation in pitch of audio beat.

3. 100 KC Calibration Osc. Turn CALIBRATE control to ON and adjust
tuning dials for peak on input meter at
100 kc checkpoints.

4. HFO Crystals Check for 100-kc checkpoint peaking on S
meter at a minimum of one position on bands
1, 4,5, 17,9, 11, 15, 19, 23, and 29. This
will check the operation of each of the ten
crystals employed in the HFO.

5. AUDIO GAIN Check to see that the audio output increases
when audio gain is turned clockwise. Can be
checked on meter in OUTPUT position.

6. RF GAIN Check to see that the r-f input as observed on
the INPUT METER varies as the RF GAIN
control is varied.

7. DIAL ALIGNMENT Check the dial readings against a 100-kc

(ZERO SET) checkpoint with CALIBRATE ON. At these
checkpoints the KILOCYCLE dial should read
0.0. If not, adjust reading line with ZERO
SET knob on front panel.

ORIGINAL | 5.1
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2. FUSE LOCATION AND SYMPTOMS
OF FAILURE.

The fuse, F101, is located on the rear of the-

chassis.

CAUTION

NEVER REPLACE A FUSE WITH ONE
OF HIGHER RATING UNLESS CONTINUED
OPERATION OF THE EQUIPMENT IS MORE
IMPORTANT THAN PROBABLE DAMAGE.
IF A FUSE BURNS OUT IMMEDIATELY
AFTER REPLACEMENT, DO NOT REPLACE
IT A SECOND TIME UNTIL THE CAUSE OF
TROUBLE HAS BEEN CORRECTED.

FUSE SYMBOL

SYMPTOMS OF

~ OPERATORS
MAINTENANCE
3. REPLACEMENT OF ELECTRON TUBES.

a. LOCATION. - All tubes are accessible from
the top of the receiver chassis after dust cover
removed. Figure 5-1 shows the tube layout on the
chassis.

b. PRECAUTIONS. -
(1) Remove tubes by pulling them straight up.

(2) Before inserting a tube, make certain that
the pins are straight and that it is of the correct type
for the socket into which it is to be placed.

4. REPLACEMENT OF PILOT LAMPS.

The lights for the slide rule dial are mounted in
sockets which are clipped to the metal structure
above the dial. To replace light bulbs, slide the clips
off the metal structure and pull out the sockets.
Exert a slight down-pressure on the bulb and turn
bulb slightly counter clockwise to release. When re-

AND VALUE FUNCTION FAILURE
placing the sockets, press the wires up into the
F-101 Power Complete oper- channel.
1-1/2 amp Supply ational failure. To remove the KILOCYCLE dial bulb, reachunder
Protection No panel or tube the drum of the MEGACYCLE drum and grasp the
(115 V or filaments lighted dial light socket; then pull it back far enough to re-
230 V) . place the bulb.
The lamp designations and other nomenclature are
related as follows:
LAMP SOCKET
DESIGNATION YOLT AMP DESIGNATION BULB TYPE BASE
1-101 6.3 0.15 X1 - 101 T-3-1/4 Min. Bayonet
1-102 6.3 0.15 XTI - 102 T -3-1/4 Min. Bayonet
1-103 6.3 0.15 XI - 103 T - 3-1/4 Min. Bayonet

5-2
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Y-112
FILTER UNIT T-108 V-108 V-I113 V-115 c-217
V-1 12
T-103 V-1
T-106
V-1 14
V-002
T-1 05
vFo V-109
V-001 T-104
V-104
Y-l11
V-116~
V-101

V-106 V-105 V-103 V-102

Figure 5-1. Top View, Tube and Parts Identification
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SECTION 6

PREVENTIVE MAINTENANCE

1. GENERAL.

A certain amount of checking and servicing is
necessary to maintain efficient and dependable oper-
ation of any type of electronics gear. Preventive
maintenance in the form of periodic checks upon the
mechanical and electrical systems of this receiver is
just as important as corrective maintenance. If
routine inspection of the equipment is carried out
faithfully, the chances of improper operation of the
equipment are greatly minimized.

The worst enemies of uninterrupted service in
equipment of this type are dirt and corrosion. Dirt
reduces efficiency and causes undue wear of r(;tating
parts. Corrosion most seriously affects contacts
such as those on tap switches, tubes, relays and
cable. Salt-laden air, dirt, and moisture accelerate

corrosion. The result may be equipment failure for
no apparent reason.

Under certain conditions it is difficult or virtually
impossible to prevent accumulation of moisture.
Even so, frequent wiping of parts lessens danger of
corrosion. If the atmosphere is corrosive, frequent
inspection and wiping of parts is of special im-
portance.

2. ROUTINE MECHANICAL AND
ELECTRICAL CHECKS.

NOTE

THE ATTENTION OF MAINTENAN 'E PER-
SONNEL IS INVITED TO THE REQUIRE-
MENTS OF CHAPTER 67 OF THE "BUREAU
OF SHIPS MANUAL", OF THE LATEST
ISSUE.

TABLE 6-1 ROUTINE MAINTENANCE CHECKS

WHAT TO CHECK

HOW TO CHECK

PRECAUTIONS
AND REMEDIES

1. Accumulation of dust
and dirt on front
panel and rear termi-
nal connections.

DAILY

Visual inspection

Remove with a soft brush or
rag.

1. Components inside
receiver

Remove receiver from cabi-
net and remove dust cover.
Check for dust, dirt, cor-
rosion, and evidences of
overheating in components.

Clean with soft brush or
dry, oil-free jet of air..
Check components showing
evidences of overheating
and replace if necessary.

WEEKLY

2. Rotary contacts and
switch contacts

Inspect for loss of tension,
poor contacts, or evidences of
pitting and corrosion.

Clean, repair, or replace as
needed. Crocus cloth or
carbon stoddard solvent may
be used.

6-0
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TABLE €-1. ROUTINE MAINTENANCE CHECKS, CONT.

WHAT TO CHECK HOW TO CHECK STV
= 3. Antenna remote relay Check for evidences of pit Remedy with burnishing tool
é contacts marks, uneveness of contacts, and stoddard solvent.
3 or corrosion.
1. Tuning shafts, cams, Make visual inspection while Clean with carbon tetra-
and gears rotating each tuning control chloride if dirty and apply
through entire range. lubrication when necessary.
2. Tube sockets and Examine socket contacts Replace if cracked or broken.
;1 crystal sockets
; Check for cracked or broken Replace.
Q sockets
>3
Examine tube and crystal pins Remove with crocus cloth
or contact area for corrosion. and stoddard solvent.
3. Electron tubes Check emission Replace if necessary

3. LUBRICATION.

Under normal operating conditions,
lubrication is necessary. Figure 6-1 indicates those
parts of the tuning mechanism which should receive

A}
a very minimum amount of lubrication when needed.

ORIGINAL

The need for lubrication can in general be ascertained

very little

type of operation.

by visual inspection or an indication of mechanical

binding. No specific period is recommended as the
need for lubrication will vary immensely with the
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SHAFT BEARING POINTS, MIL-L-644,1 DROP

TUNING GEAR TRAIN, MIL-G-3278
LIGHT COATING ON TEETH

TUNING CAMS , MIL-G-2278
SMALL AMOUNT ON DRIVING

TUNING CAMS MIL-G-3278
3 SMALL AMOUNT ON DRIVING EDGE,

TUNING GEAR TRAIN, MIL-G-3278 )
y LIGHT COATING ON TEETH

NAVY LUBRICANT {STANDARD NAVY STOCK NUMBER

Specification Title 4 oz. 8 oz. 1 Ib. 5 Ib. 25 Ib.. 35 Ib. 100 Ib. 1 qt. 5 gal. ~
MIL-G-3278 | Aircraft and R14-G-| R14-G-| R14-G- | R14-G- | R14-G-| R14-G-

Instrument 984- 982- 984- 984- 984 - 984 -

Grease 500 20 520 540 550 560

MIL-L-644 |[Special Pre- | W14-0- W14-0- [ W14-0-

servative 2833- 2834-| 2834-
Lubricating | 944 10 15
Oil

Figure 6-1. Lubrication Data-Radio Receiver R/388/URR-23A
6-2 . ORIGINAL
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SECTION 7

CORRECTIVE MAINTENANCE

1. INTRODUCTION.

The two-fold purpose of any corrective main-
tenance procedure is to sectionalize the faulty stage
or circuit, then to localize the faulty component in
the defective stage for circuit. The maintenance
technician should familiarize himself with the overall
operation of the equipment prior to servicing. Refer-
ence to schematics and wiring diagrams should be
made frequently to aid in servicing.

Necessary repairs should be made by competent
radio technicians, supplied with suitable tools and
equipment.

In making all repairs and replacements, try to
duplicate the original condition of the equipment.
Use standard replacement parts, such as those
supplied in the spare parts accompanying this equip-
ment or parts taken from stock. Take care to run
replacement wiring in the same position and manner
as the original wiring. When soldering use resin-
core solder only. Use only enough to make a good
mechanical and electrical connection. Remove ex-
cess solder that may have dropped on other com-
ponents.

In the case of temporary emergency repairs,
where exact replacement of parts is not possible,
conspicuously tag the equipment so repaired to indi-
cate the temporary nature of the repair, and restore
it to its original condition at the first possible oppor-
tunity.

2. LOCALIZATION OF TROUBLE.

A definite system of localizing trouble is necessary
for prompt and efficient maintenance. In some cases,
trouble may be localized by observing the operation

ORIGINAL

of panel controls. Check these controls and accessi-
ble components such as vacuum tubes, which are a
major source of electronic troubles, before pro-
ceeding to any intricate servicing.

In this receiver, the best means of localizing
trouble is through signal tracing. Having localized
the faulty stage, check the tubes involved. If the tubes
are not faulty, systematically check the defective
circuit and its associated components for continuity,
defective resistors, shorted capacitors, loose con-
nections, etc. Use test equipment such as as ohm-
meter or electronic voltmeter for these checks.

When performing circuit continuity checks or
resistance measurements, make careful reference to
schematics in order to take into account other com-
ponents which may be shunted with the part under
test. For accurate results, disconnect one lead of
the part being checked before proceeding with meas-
urements. Make full use of all schematic diagrams
and troubleshooting charts contained in Section 7.

The following RECEIVER FAILURE CHART Table
7-1 lists some of the more obvious failures and
possible remedies. Signal tracing by means of a
signal generator and voltmeter or headset for output
indication will be of considerable aid in the local-
ization of troubles. Also, complete voltage and
resistance checks in suspected circuits will aid in
locating (See figure
7-1).

faulty circuit components.

Overall weak performance would suggest that the
receiver is out of alignment. Complete alignment
procedures follow in this section. Final receiver

testing is outlined in paragraph 4. m. of this section.

7-1
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FAILURE

FAILURE REPORT must be filled out for

the failure of any part of the equipment
whether caused by defective or worn parts,
improper operation, or external influences.
It should be made on Failure Report, form
NBS-383, which has been designed to simplify
this requirement. The card must be filled out
and forwarded to BUSHIPS in the franked
envelope which is provided. Full instructions
are to be found on each card.

Use great care in filling the card out to
make certain it carries adequate information.
For example, under "Circuit Symbol'" use the
proper circuit identification taken from the
schematic drawings, such as T-803, in the
case of a transformer, or R-207, for a re-
sistor. Do not substitute brevity for clarity.
Use the back of the card to completly describe

Nt
mm\\c FQUIPME

REPORTS

the cause of failure and attach an extra piece
of paper if necessary.

The purpose of this report is to inform
BUSHIPS of the cause.and rate of failures.
The information is used by the Bureau in the
design of future equipment and in the main-
tenance of adequate supplies to keep the present
equipment going. The cards you send in, to-
gether with those from hundreds of other ships,
furnish a store of information permitting the
Bureau to keep in touch with the performance
of the equipment of your ship and all other
ships of the Navy.

This report is not a requisition. You mus*
request the replacement of parts through your
Officer-in-Charge in the usual manner.

Make certain you have a supply of Failure
Report cards, and envelopes on board. They
may be obtained from any Electronics Officer.

.cs\"’
ELECTRONIC EQUIPMENT FAILURE REPORT (SIG) NOTICE—Read notes on cover *REPORT No. __ -—
__— NAVSHIPS (NBS) 383 (REV. 11-45) prior to preporing this form. DATE J—
o ORGANIZATION PERFORMING MAINTENANCE NAME AND RANK OF OFFICER ACCOUNTABLE FOR MAINTENANCE
O
ONE* ST EQUIPMENT INVOLVED
e
oU‘“"“‘/“ .moﬂ-/ ovy Army O usme [ sam [ commernis [ oeme e
it ! v
aor U
/“D..ml‘*" O nese [ mader O sovar O we Ovew Orewe O v O some Othver _
e rameen M (Spacin)
" / EQUIPMENT MODEL DESIGNATION SERIAL NUMBER OF EQUIPMENT NAME OF CONTRACTOR CONTRACT Mo,
= s
/“_miﬁs TYPE NUMBER AND NAME OF MAJOR UNIT INVOLVED | SERIAL NUMBER OF UNIT CONTRACT OR PO DATA OF UNIT DATE EQUIPMENT RECEIVED
i
n.mc\.uﬂ““’ PR
™ / TTEM WHICH FAILED
,,ﬁnﬁih"-‘“nsk THIS SIDE FOR TUBES THIS SIDE FOR PARTS (NOTE 9)
1\.\“/ TUBE 7YPE. INCLUDING PREFIX LETTERS SERIAL NO. (NOTE 8) NAME OF PART CIRCUIT SYMBOK, NAVY TYPE NO.
| (eg r13)
W
RRED -
YA\\.\.\RE ocey TUBE MANUFACTURER CONTRACT NO.{NOTE 1) SERIAL NO. “CONTRACT DATA *DATE RECD, SARMY STOCK MO,
e
0 o ,
D STORAGE FAILURE OCCURRED IN GUARANTEED HOURS | DATE OF ACCEPTANCE | *CHECK-OFF OR TAG DATA (NOTE 4) *MANUFACTURER'S DATA (NOTE 3)
01::&, {MoTE 8} (noTES)
D WANDLING O e [:] Storsge O omrstin INE ON
ACTUAL HOURS DATE OF FAILURE BRIEF OESCRIPTION AND CAUSE OF FAILURE, INCLUDING APPROXIMATE LIFE (CONTINUE OM
sﬂL‘-‘ G AR D D Ottvar BACK)
D It 0 REW Honding (Specity tn
LuRE AN remarks)
oRE OF PN TYPE OF FAILURE TUBE CIRCUIT SYMBOL
v (NorE7) -
D L ]
NATURE OF FAILURE AND REMARKS (NOTE ) (CONTINUE ON BACK)
CONCLUSION:
Wormat Transportation Other
L] reptocoment D Shortoye D cation D Falbure D roakage D . (Specify)
*NOT REQUIRED FOR REPORTS SUBMI"ED BY NAVAL ACYIVI'IES - - 16 -46881-1 V. 5. COVERRMIRT PRINTING OFFICE \
N
Failure Report, Sample Form
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TABLE 7-1 RECEIVER FAILURE CHART
SYMPTOM PROBABLE CAUSE CORRECTION

lights or filaments lighted.

Set completely dead. No panel

Set not plugged in.

Power fuse blown.,

Power switch S113
defective.

Connect P-101 to 115-v or 230-v
source according to primary
winding hookup in power trans-
former.

Replace F-101

Check contacts and operation of
switch.

Panel lights and filaments
lighted, but no plate volts.

Power rectifier tube faulty.

Replace tube V115,

Fuse blows whenever set is
turned to ON position

H. V. rectifier circuit
defective

Short in plate or screen
voltage lines.

Check V115, C207, filter capacitor
C217A, C2117B.

Check for shorts in all plate and
screen circuits.

No audio output--no reading
on input meter or output
R-f amplifier, vfo
Crystal

meter,
and hfo operative.
filter out.

No plate voltage on fixed
i-f stages, V107,V108, V109,
See figure 3-3.

Faulty i-f amplifier circuits,
V107, V108, and V109

I-f transformers badly
out of alignment.

Check relay contacts on K101,

Check contacts on power Switch,
S113.

Check tubes. Make voltage and
resistance checks in these stages.

See FIXED 500-kc IF alignment
procedure in paragraph 4.c., this
section,

Same as above, but crystal
filter in,

Crystal filter not passing
500 kc.

Replace 500-kc crystal, Y112, in
filter unit.

I-f and audio O. K. Weak
reception on Even Numbered
bands.

1.5 to 2.5 mc variable i-f
misaligned.

Align as in section 7, paragraph
4.j.(2).(a).

I-f and audio O. K. Weak
reception on Odd Numbered
bands.

2.5 to 3.5 mc variable i-f
misaligned.

Align as in section 7, paragraph
4.7.(2). (b).

Overall weak reception.

Band antenna connections

R-f amplifier or 2nd Mixer
stages bad

Overall alignment is bad.

Check antenna connections for
dirt and corrosion.

Check V101 and V106 circuits for
bad tubes.

Make voltage and resistance checks
in these stages.

Check alignment as in I-F and R-F
alignment procedures in section 7,
paragraph 4.j.

ORIGINAL

73




7 Section NAVSHIPS 91678 CORRECTIVE
Paragraph 2 AN/URR-23A MAINTENANCE
TABLE 7-1. RECEIVER FAILURE CHART, CONT.
SYMPTOM PROBABLE CAUSE CORRECTION %

No reception on the following

bands:

1

4

5, 6, 13, 14
7, 8, 17, 18, 27, 28
9, 10, 21, 22
11, 12, 25, 26
15, 16

19, 20

23, 24

29, 30

Hfo not operating
Hfo not operating
Hfo not operating
Hfo not operating
Hfo not operating
Hfo not operating
Hfo not operating
Hfo not operating
Hfo not operating

Hfo not operating

Replace 4 mc crystal, Y110.
Replace 6 mc crystal, Y109.
Replace 8 mc crystal, Y108.
Replace 10 mc Xtal, Y107.
Replace 12 mc Xtal, Y106.
Replace 14 mc Xtal, Y105.
Replace 9 mc Xtal, Y104.
Replace 11 mc Xtal, Y103.
Replace 13 mc Xtal, Y102.

Replace 10. 67 mc Xtal, Y101.

Weak reception:

Band 1 only

Bands 2-3 only

Bands 4-7 only

Bands 8-15 only

Bands 16-30 only

Band 1 r-f alignment out.

R-f alignments out.

R-f alignments out.

R-f alignments out.

R-f alignments out.

See section 7, paragraph
4.j.(2). (f).

See section 7, paragraph
4.j.(2). (@), (b).

See section 7, paragraph
4.3.(2).(c)

See section 7, paragraph
4.j.(2).(a).

See section 7, paragraph
4.j.(2). (e).

Distorted audio with
limiter in or out.

Distorted audio with
limiter in only.

Faulty detector

Clipping in noise limiter
taking place at too low a
value of modulation.

Check tube V110, C202, R151,
R150.

Check time constant consisting
of R152 and C205C in circuit of
V112,

Make overall voltage and
resistance checks in this stage.

Weak output with AVC ON.

Avc amplifier threshold
bias too high.

Check R164, R165, R166, and
R146. '

Make complete voltage and re-
sistance checks on pins 1, 2, and
3 of V110 and V111.

7-4
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TABLE 7-1. RECEIVER FAILURE CHART, CONT.

SYMPTOM PROBABLE CAUSE CORRECTION

No audio output.

Input to 2nd mixer V106 is O.K. Vfo not operating to give