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Royal R, Rife's
MODEL AZ =- 58
FREGUENCY INSTRUMENT

(3) Copyright 1958 Page 1 \
Specifications:
Frequency audio range 20 to 6000 cps, in five ranges
Modulated carrier range 4680 KC¥20 KC per FCC
Distortion Less than 0.6% ¥ 50 cps calibrated

Power Requirements (input) 350 watts = full power to 200 watts
105 - 125 volts, 60 cycles AC
Dimensions 14+ 7/8 high, 21 9/16 wide, 13" deep

A1V

Notes on Assembly and Wiring of the Frequency Instrument :

The model AZ-58 Frequency Instrument, when properly constructed, will
offer to the user a laboratory type of instrument capable of years of 9
satisfactory service, Crimp all leads tightly to the terminal before )
soldering. 2e sure both the lead and terminal are clean of wax, corrosion,
or dher foreign substances. Use rosin core solder only. Resistors and * “H
controls generally have a tolerance rating of plus or minus 20% unless

otherwise stated in the parts list. Tolerances on condensers are generally
even greater. Limits of plus 1007 and minus 50% are common for electrolytig
condensers, Parts listed will not adversely affect the operation of the °
completed instrument, ' {

STEP BY STEP ASSEMBLY INSTRUCTIOKS '
CAUTION: The two gang variable condenser should be kept fully meshed at ,
all times until the instrument is completed and in its cablnet. Any g
distortion of the plates of the condenser may seriously affect ths . q
calibration of the generator, or render it inoperative, See Pictorial A.

( ) 1. Start by setting the chassls H12L on a table. Mount all tube |
sockets - H116 thru H119. Chassis should be pre-drilled & deburred..

( ) 2. Assemble S102 by soldering R102 thru R106 in place, Install $102
and 5103 dial plate and S1O04 knob. Do not tighfen nuts.

3. Kext install €115 and €114, FPasten H10l (3 Req.) to side shown.
. Mount RT106 and R109. Attach S112 to H12l. Mount H124 lug,
5. Mount C106 in 2 places and mount R1l3 resistor,

P e

6. Attach H107 and K108 jacks. Mount H111 lug terminal. strip& H124,

PN SN S s N
Nt N St N NS

7. Mount H1l3l feedthru insulator (2 places). Mount H1l4 corrugated
insulator (2 places) on opposite side of chassis.

TE- - PR

:

( ) 8. Fount C112 2.0 mfd condensers in 2 places. Mount H103 fuse holders .

( ) 9. Mount ®T 103 filsment transformer, H10l lamp base, and 2 of S1(1l
snap switches through H123 rack panel. Tighten nut -on 85102 s
rotary switch, Adjust knob S10+ to §103 dlal plate to No. 1 on .
diel plate, Mount H112 in 3 places.

-

7 9
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STEP BY STEP ASSEMBLY INSTRUCTIONS

(3) Page 2

{ ) 10. Hount C113 filter choke to H12l. Mount RT102 filament transformer,.

( ) 11. Rotate the chassls and mount S107 in 2 places, Mount § couplings N

8108 on S11). Insert S109 in S108 coupling, and attach to 5106

Disl complete with knob. Mount S105 knob on adjacent S107.

() 12. Mount 8110 (3 req.) on 8111 and attach to H121. See pictorial B

( ) 13. Mount RT101, RT105, and RT1O4. Attach H130, "

( ) 1%, Attach H110 interlock plug.

( ) 15, Mount H1O% red and black plugs as shown.

( ) 16. Install H120 air inductor. Bend wires to suit Hllk mounts.
( ) 17. Install H125 tube with cellophane tape or Walsco glue,

‘The chassis is now ready for wiring.

b}
STEP BY STEP WIRING INSTRUCTIONS

hefer to pictorial A, Note that each terminal on the chassis bears a
code designation. See also pictorial B & C. Pictorial C 1s the wiring

A

CRRECTT

dlagram. NS means no solder. S means solder, Unless otherwise indicated

all wire used i3 insulated.

( ) 18. Begin by running a wire from H110 to H103-2 (NS). Attach Cl1l to

H103-2 and S all, Run C111 to ground.

) 19. Bun a wire from H103-1 to S10l-3 (S).
) 20. Connect a wire from S101-% (S) to H103-4 (5).

21, Connect a wire from S101-1 to S101-3,

L T T ]

)
) 22. Connect a black wire from RT105 to E103~3 (S).
)

black RT102, and black RT103 (S) and tape junction.
( ) 2%, Connect a wire from H110-2 (5) to Cll3-1 (S).

{ ) 25. Connect a wire from C113-2 to (S) & junction of black IT103,

black RT102,black RT105, and -black RT1O0%+ (S).

( ) 26. Connect black and white strips wires from RT105 to top of T10l
tube connectors. (8). Connectors are Hl:€ ~ ceramic grid caps,

( ) 27, Connect a wire from H119-3 (S) to H119-7{N8). Use sleeving.
{ ) 28. Connect a wire from H119-% (S) to H119-8(N8). Use sleeving.

() 29, Connsct green wires from RT102 to K119-7 & -8 (3). Use sleeving.

23, Connect a wire from 5101-2 to junction of wires from black RT10%,

5
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STEP BY STEP WIRING INSTRUCTIONS
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30, Connect yesllow & green stripe wire from ET102 - . . -

3l. Connect a black wire from RT10l to C112-1, Connect other black
vire from RT10l to Cll2-l,

32. Connect Cl12-k to C104+ to H1ll3-2 (S).

33. Connect a wire from Cll2-3 to Cl12-2 to ground.(on chassis).
Connect red and yellow stripe wire from RT105 to same ground. (8). .

34. Tape off two red leads from RT105. (not used).
@

35. Twist green sleeved wires from RT103 and connect to H11G-11 & =12
(N§). Connect C107 .05mfd 6COV capacitor to H119-12. Use sleeving
(S). Tape off green and yellow stripe lead from KT103, From Hl19-
%568 co?t§nue wire to ground (S) on other end of Cl07 to and thru
I -2 (3).

36. Connect a wire from KH119-11 (8) to H108-1 (8).
37.VConnect & bare wire from K119-% (8) to ClO4 thru and on to Hll3-l,

38, donnect a wire from CLOY (5) to F1133(5). Adjust F113 to 1500 ohms.
Connect a wire of Cl08 ,25mfa 600V capacitor to F113-2 (LS) and
attach C108 to H10?-2 (5). Connect C106 to F113-2 (5). Connect
[113-1 to ground with bare wire. (5), Sleeve C108 to R1l3.

3% Connect two wires twisted from 11219-11 & -12 to H10l-1 & -2 (S).,
40. Connect a sleeved wire from Cl06 to F117 pin 5 (ES).

41. Connect a sleeved wire from K118 pin 8 to C210 and run C110 to
ground (i¥8). C110 is 10 mfd 450 V capacitor.

L2, Connect C110 to ground and sleeve other end to E109-~1 (NS).
Adjust R109-1 to -2 to 2900 ohms. Connect a wire from B109-1 (S)
to H124 terminal lug (XNS).

43. Connect a wire from R109-2 (S) to H124 (¥S). Connect & wire from
nl2k (58) to C114-1 (X3). Connect a wire from H124+ of 1110 to
(NS) K117 pir 5 {NS). Connect F108 W7K to #124 (S) and to
117 pin 6 (do). Connect a bare wire from B109-3 to ground (S).

4, Connect two red wires from KTlod to H118 pin 3 & 5 (S).

“45. Connect red and yellow stripe wire from 1710k to ground., Connect
two green wires from RT1O04% ta H118 pin 2 & 7 (NS), Tape off tan

and green and yellow stripe wires from RT10%, Connect cne hlack
wire to 7iil8 pin & (S)..from RTL06 - zlso black wire to R109-1 (S).

4. Connect a wire from E118 pin 7 (5) to H117 »in &4 (N3). Conneet a
wire from 1118 pin 2 (S) to 117 pin 3 (uS).

47. Connect a shielded wire from i{117 cin 1 (3) to Cl15-2 (§).
Oround shielding to Cl15~3 (3).
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STEP BY STEP ASSEMBLY INSTRUCTIONS

(3) : Page 2

{ ) 10. Hount C113 filter choke to H12l. Mount thOZ filament transformer,.

( )} 11. Rotate the chassls and mount S107 in 2 places. Mount & couplings
8108 on S511). Insert S109 in S108 coupling, and attach to S106
Disl complete with knob. Mount S105 knob on adjacent S107.

12. Mount $110 (3 req.) on 8111 and attach to H12l. See pictorial B

13. Mount RT101, RT105, and RT1O4., Attach H130,

14, Attach H110 interlock plug. '

15, Mount H1O4 red and black plugs as shown.

16. Install H120 air inductor. Bend wires to suit Hllld mounts.

L e N o T e T e T

) 17. Install H125 tube with cellophane tape or Walsco glue,

‘The chassis is now ready for wiring.

s STEP BY STEP WIRING INSTRUCTIONS

hefer to plectorial A, Note that each terminal on the chassis bears a
code designation. See also pictorial B & C. Pictorial C 1s the wiring

dlagram. NS means no solder. S means solder. Unless otherwise indicated

all wire used 1s insulated.

( ) 18. Begin by running a wire from H110 to H103-2 (NS). Attach Cl1ll to
H103-2 and S all, Run C1ll11 to ground.

) 19. Run a wire from H103-1 to S101-3 (S).

) 20. Connect a wire from S10l-% (S) to H103-4% (S).
) 21, Connect a wire from S101-1 to S101-3.

) 22. Connect a black wire from RT105 to K103-3 (S).
)

NN N AN N

23. Connect a wire from S101-2 to junction of wires from black RT10%,
black RT102, and black RT103 (S) and tape junction.

24, Connect a wire from H110-2 (3) to Cl13-1 (S).

o~
N

( ) 25. Connect a wire from C113-2 to (S) & junction of black IT103,
black RT102,black RT105, and black RT1O4+ (S).

( ) 26. Connect black and white strips wires from RT105 to top of T10l
tube connectors. (8). Connectors are Hli€ ~ ceramic grid caps.

( ) 27. Connect a wire from H119-3 (S) to H119-7(N8). Use sleeving.
( ) 28. Connect a wire from H1l9-% (8) to H119-8(N8), Use sleeving, _
( ) 29, Connsct green wires from RT102 to H119-7 & -8 (8). Use sleeving.

o

|
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) 50.

) 5.

) 52.

STEP BY STEP WIRING INSTRUCTIONS ~~;
Page k&

Connect R10L 1800 chm resistor to H1l7 pin 2 (3{ to ground (S).
m .

Connect a wire from E117 pim 3 (S} to Ell16 p & %5 (S). Connect

a wire from H117 pin'% (S) to H1l8 pin 7 (NS).

Connect 2 wire from H117 pin 5 (S) to Cl09 (S) +o0 and from Cl09 1
to K111 (NS). At same lug of Flll connect R1ll (S) to H124 lug (8).
Solder R112 to both lugs of Hill with neon glow light H127 on

each lug also.

Connect sleeved wire from C106 (from C115) (S) to Clik-2 (NS).
Connect & wire from CllW=2 {S) to H11l6 pin 1 (HS). Connect a
vire from H1l6 pin 9 (5) to ground (S).

Connect & wire from H116 pin 8 (S) to H112 (NS) as shown. Connect .
R101 to same point on H112 (S), Run R10l to ground (S).

Connect a wire between H11l2 and H112 as shown in two places (S).
Connect K10l to H112 (NS) on opposite side and run to ground (S).,
Connect a wire from 112 (8) to H11l6 pin 3 (S).

Connect & wire from H116 pin 1 (S) to Si02 (S). "

) 53Connect a wire from K116 pin 3 (S) to 1112 as shown (S).

) S+,
) 55.

) 56.
) 57,

) 58.

}:59.

) 60,
) 61.

) 62,

Connect a wire from $102 (5) to E1l6 pin 2 (S) to K116 pin 9 (8),

Connect a wire from H1l6 pin 6 (S) to Cllk-l (8). Connect a wire
from H116 (S) to the base screw on S107 (S), Connect R102 thru
R106 as shown to S107 (S).

Connect €116 from H1l7 pin 6 (S) to ground (S).

Connect a wire from 8107 (5) to ground (S) as shown,
Fotate chassis for top side access. GSees Plctorial B.

i
Connect H127 to (S) H1l3 with screw on luﬁ (S). Connect two of g
Cl05 .002 mfd capacitors from H1l3 teo H1l% (S) on lugs. Connect
C10l on opposite end of H120 coil to H113 and H1lk (S) on lugs, |
Connact a wire {rom ¢oll no. 7 counting frow end of ClOL capacitor '
{8) to ground (5). (on bottom of coil.) Use woven wiee on H127. i

Connect €103 (S) to ¢lip to no, 13 coil from rear Same as (No, 58)
above to & wire (S) and connect to red HlC+ ($). Connect another
wire 5/8" from wire of Cl03 as shown (3) and connect to S107 on
rear of front panel and run to both lugs as shown (S) all,

Connect & wire from S107 to black H1O+ (S8) both connections,

This grounds out the circuilsx. ;

See view D for hook up of Cl02, 5110, to 5107. Connect wires amd |
(8} as shown. '

Connect two wires (10,000 volt shielded) from H1O4 red and black
plugs and wvires (S) to ray tube (S) after insertin86handles.
See front view next to Pictorial C. Ray tube 1s T106.
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4246 SEPPER DRIVE

Page 5

() 63, Insert S113 3 watt lemps in H112 4in 3 Places, Insert 3114 6 volt
dial lamp in HiOl. Insert two HIQ2 fuses in F103 holders, Attach
109 cord to F110. Insert tubes in sockets as Tollows: .
12AT?7 as T102 in Hilé 816 as 7101 (®) in H119
6AYS as T103 in X117 6X5GT as T10h in H118
8124 as T1O5 in K119 center position.

This coupletes the wiring of thas Fresuency Instruwent, Before applylng
power, carefully recheck each step in the wiring, Dress all leads so that
there are no shorts between bare wires and other components or terminals.
Remova all loose aolder and wire clippings from th# chassis. ''ith chassis
in normal wosition connect powsr to 11CVolt AC source €0 cycle, The

pllot Yight and all tube f4laments should iight on activation of switeh
No. 1. Wait 5 minutes and turn on switch Ho, 2. The ray tube should Iight.

CALIBRATION :ROCEDURE

{ ) 4. Allow the instrument to warm up for 13 minutes, Plug in the
Frequency Counter on jack H107 or use outside probe. Callbrate
instrument from 100 ta 6000 c¢ps maximum. Adjust all trimmers,

{ ) 653 the instrument should be checiked at ail tube points for voltage
conformance to stendard tube values, See Table I, Hount the
instrumant next in the cabinet after Glsconnecfing the power
input cord., Attach with screws on each side. This completes the
calibration and construction of the FreqQuency Instrument

TABLE T

Gocket PAn 1 Pin 2 Fin 3 PAn % Pin 5 Pin 6 Pin 7 Fin 8, Pin 9 T « No,
12477 200 KR k.25 &R ER 290 KR [ 6.5 T1CR
H116 VD¢ vDC vDC ¥bC VAC

Q5 b L4.25 4.2 NE 140 105 ke Ti03
H117 vaC vIC VAC ¥YDC  VDC  vac
6X5GT BR 300 NE 300 NE MR 800 yale
H118 YAC YAG YAC _
812« 6 IR 195 6 (rin 3 is H119-9)(1&% is H219-11,-12) TL05
H119 VAC VAC  VAC Plate = 2900 VBC
816 Heater = 6.6 VDC,Plate in = 3500 VAC, Pin 1 & &4 = 2500 VIC. 7101
E119 Ref. Pin 1 & Y% is H119-3, &, -7, -8,

KR: Not readable or no connecticn

Miscellaneous hardware and wire comes from free stock and 1s not specified
as to individual lsrgths ete.
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When ordering replacement parts,

FREQUENCY INSTRUMENT

Jﬁgb Lab, Jue.

PARTS LIST

4246 PEPLTR DRIVE
Sart DIEGO 5, CALF.

be surs to specify the part

number shown below. Kquivalent parts may be substituted,

Part Parys
No. Per Kit

RI1O1
RTI02
7T13
RTICH
RT10
RI1C

ladad SR 1 20

c1o
cl102
€103
c10hk
€105
C106
C1~7
c108
ci09
C110
c1}1
€113
C11k
€115
ciib

PHEHDBE N0 R

R101
3182
Rl

Rlca
R10%
R106
R1O7
R108

R110
#1111l
Rl112
R113

Tt e e B O D RS R R

T10)
T102
T103
T104
T105
T106

Prrreen

Fage 1

Vendors Approved
Ko, Vendor Description
C~4181 Herit Filter smoathlng choke
P-3X . Tried Filament trans{ormer
P-2947 Merit Filament transformer
R«0A Triad Power transformer
P-3158 Kerit Plate transformer
£-2995 Merit 8 9y 100 Ma Choke 3750
]
YFr«31 Sprague 0002 1200 volt mica
BFC«12 Bammaz Lund variatle capacitor
YEM-25 Spragus .005 1200 volt mica
Fi=-15%.l National Co RF Choke
C=-220 Sangamo 002 1500 volt mles
Budroc Cornell Dublr,.5mfd 600 Volts D.C.
PT-615 Mallory .05 mfd 600 Volts D.C.
PT-6025 Mallory .25 mfd 600 Volts D.C.
PT=4#12 Mzllory .02 mfd %00 Volts D.C.
TC-72 Mallory 10 mfd 450 Volts D.C.
33041 Sangawo Jd  ufd 400 Volts D.C.
TJU=15020J Cornell Dub'r 2,0 mfd 1500 Volts DC
7829-% Miller 5 ampg Lina filter choke
U?g Mallory 254 ohms Midgetrol
Uty Mallory SO0M ohms Midgatrol
TC=-32 Hallory 10 wmfd 60 Volts D.C,
Little Devil Ohmite 24 1800 ohm resister 10%
Carbon Dalohm zW 200X ohm resistor 1%
Carbon Dalohm W 1 Megohm resistor 1%
Carbon Dalochm %W 2 Megohm resistor 1%
Carbon Dalohm W 10 Megohm resistor 1%
Carvon Dalohm #W 20 Megohm resistor 1
Little Devil Jhmite 1w 39K chm resistor 1
Little Devil Ohmite 2W L7K ohm resistor L0%
0965 Ohmite 25§ 10,000 ohm resister Adj, .
drown Devil Ohmite 104 10 GO0 ohm resistor
Little Devll Ohmite tw 3 Pagohm resister 104
Little Devil Ohmite ZW 220K ohm resistor 10%
0377 Ohmite 25W 2000 ohm resistor adj,
816 RCA Tube
L2AT7 -RCA Tube
6435 G.E. Tube
6X G.E, Tube
8124 RCA Tube
Ray tube San Diego Tubea

Sclentlific Glass Apparatus Co.
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(2}

Part
Noe.

5101
5102

810
81
5105
5106
5107
5108
5109
S110
5111
8112
3113
S1ik

H101
B102
E10
Rl
H109
H106
H107
H108
H108
H110
H1ll
H112
H113
Hllk
H115
H116
H1l
H1l
H119
H120
H121
H122
H123
H12k
K125

H126
H127
R128

H129
H130

Parts
Per Kit

HWH HH e O e 4 =

Hi RN FNHR W R R W R R R RN

FREQUENCY INSTRUMENT

PART3 LIST CONTINUED

Yasndors
No.

SPST
PA-10C2

365
380
HRT
ACN
2112
19003
"dia.
APC-25
xx.87
x 3.‘"

watt
#&6 <25 amp

L9R3S8
29225u
9Co~1
AC-H416
Csl552
PA-1108-B
13828
'é’"diﬂ ]

36002
36001
NO. &4

717 NE-T2
Shielding

Approved
Vendor

Arrow
Centralad

Mallory
Mallory
National
National

Miller

Millen

Stock
Hammarlund
Plexiglas Stock
Plexiglas Stock
GCEI

Tung Sol

Dialco
Fusetron 7 amp
Fusetron
Birnbach (red &
Birnbach
Birnbach
Birnbach
Mallory
Birnbach
Birnbach
Birnbach

Drake

Birnbach
Birnbach
Cinch-Jones
Cinch=Jones
Cinch-Jones
Amphenol
Amphenol

gﬂyb Lab, Jue.
4244 DEPDER DRIVE
SAN DIEGO 5, CAUT,

Page 2

Descrition

Toggle switch 5 amp 250V
2 Pole 5 Pos switch
rotary shorting phenolic
Knob

Dial Plate 1 to 5

Knob -

Dial O to 100

Vgriable condenser
Coupling

Plastic rod x ¢" Lg.
Capacitor

Plate x 4" Lg,

Plate x 4" Lg.

120 Volt lamp

6 Volt blue bead screw

Fesindnis o

Bayonet base for lamp
Fuse slow Dblow type
Panel mtd. fuse holder
B Insul. giant plug
Insul. glant jack red
Insul. glant jack black
Jack open 2 conductor
Jack circuit closing
6! safaty cord
Male AC interlock plug
Lug terminal strip '
Min. scr, light base !
Feedthru Insulator -
Corrugated insulator
Tube shiald
9 pin shield base socket
pin bottom mounted
pin octal S type socket .
4 pin 5 type socket

A

SIS SR S

Barker & Williamson Air Inductor X 43" Lg,

Bud

Bud

Bud
Birnbach
Flexiglas

Hillen
Millen

. Walsco

General Cement
Aluminum

Chassis - aluminum :
Cablnet - zaluminum

Rack panel 1/8" alumfnum .-
Lug terminal strip

X 1" Lg. Drill one end,

& bore .40 x 15/16 deep,.
Ceramic grid cap. 3/8
Ceramlc grid cap 9/16
Vinyl pgrommet for 1/2"
hole.

Neon glow lamp.

O x 8 x 10" 1g,
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