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Presentation Organization

A quest for methods of evaluating vacuum
tubes

* Hickok’s “genius circuit” - Its effect to the
present

 Date coding — does it matter?
» Sylvania/GE inquiry
» A chart relating different manufacturers codes

 Research on tube information
> RCA information releases



The Quest

Chaos about tube test results

Research the literature and “prior art”
» Engineering teaching texts

» Industry practices, IRE 1950, General Radio,
other elaborate testers

Build a “no excuses” tester to verify
performance as the manufacturer did

Use that information as a basis for
evaluation of other test methods
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Jagundo Tester
RadioActivity 2014




Tube Tester Chassis

Filament Transformers and Multiple Socket Detail
not Shown on Schematic



The Hickok “Genius Circuit”
and Legacy

CHOICE OF THE EXPERTS FOR SPEED, ACCURACY and DEPENDABILITY

UNIVERSALLY ACCEPTED

Western Electric Maijor Air Lines
Western Union Major Tube

R.C.A. Manufacturers

U.S. Signal Corps Leading Radio &
U.S. Navy TV Manufacturers
U.S. Air Corps Technical Schools,
C.A A Colleges, Universities

Police Departments

*




Simplified TV-7 Gm Test
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Circuit
From military manual, pg. 16

U.S Department of the Army,
Technical Manual TM 11-6625-
274-35 dated 30 June 1960 to
Change 5, 30 March 1976.

For brief review and discussion. {‘3 /5‘3

Note provision for adjusting both
sides of the bridge for calibration.
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Filament arrangement not shown,
but significant.
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1. UNLESS OTHERWISE INDICATED,

Figure 11. Simplified mutual conductance test circuit, TV-7D/U.
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Perspectives on Calibration
and the issue of Calibration Tubes

» Hickok has left many clues as to calibration
techniques. They used calibration tubes.

» Adjustments provided in TV-7 series

» Calibration instructions for 6000 and others using
shunt pot for transconductance calibration

» Schematic notations in other testers
» Use of AC surrogate technique does not require
calibration tube, but is very coarse

» Contrary conclusion: Calibration tubes are
required




The Ubiquitous
Calibration Tube
The Metal 6LL6

v" A huge number were
made — lots to choose
from

v" Durable

ABNL NOW LY
v Inexpensive @

NOALOQYS

v' Glass tubes are fine ] . ,.

v' Many sources offer to sell | o  6L6 4
you a calibration 6L6
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Calibration Tube Dilemma

Each type of tester is set up differently
Hickok apparently closely guarded their
standard test tubes

» Web information, Daniel Schoo
Even if you could find one of the originals
today, you couldn’t trust it
New calibration tubes must be created
Many assumptions are required, increasing
complexity and controversy
A 6L6 is not all you need



Selection of a Calibration Tube

* Hickok testers use the same frequency signal
and filament voltage

» 6L.6s can exhibit different tendencies in leaking
filament into the signal

» Mike Higgins on Bogey Tubes — Radio Age,
January 2015 pgs. 13-14

» Daniel Schoo, others
* To separate the ones that do from those that

don’t, you need to switch the filament
connections



Filament Connections on the TV-7
H-S Format 539B, C, 6000 series

F-R format applies to TV-3, TV-10, 539A, 600, 800, Western Electric
To be sure, look up 6L6 on the roll chart of your tester.

open open
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Implications of Hickok Design

* The filament leakage Issue for all tubes

» Do you have to check each tube twice and average?
» Affects all tubes being tested

* The tube being tested drives the meter directly

» Many tubes don’t have the power to drive the
meter without overdriving the tube
* Unique circuit and test conditions make it

Impossible to relate gm readings to actual
transconductance



The Quest for the Ideal Tube Tester
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Issues In Regard to Dating Tubes

* Enormous amount of information is available
on tube dating.

» Ludwell Sibley, Bro. Patrick Dowd — RCA Archives
» Lots published, Tube Lore, The Tube Collector
» Many varying locations, not easily accessible

» Gaps still exist in our knowledge

» Currently addressing the gap in codes of non-RCA
tubes from about 1935 to after WWI |

» Sylvania project because I was “seeing things”




Sylvania Coding System

Sylvania had been using a manufacturing date
code for many years

Started in 1943 as two digits under the tube ID
1945-46 it was expanded to three

A great help was that Sylvania made lots of
tubes for resale by others

his code continued far into the days of open
coding adopted in 1946 (until about 1957)




1943 6F6G 1946 6U/G

6F6G L3 6U/G A6M
CHS tube 12/1943 Sylvania dated 9/1946
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1952 Sylvania 2A3 Branded NU

NU branded 2A3 A2M NU branded 2A3 A2M
January 1952 Base with 1953 13t
Early double plate week warranty date

| {LECTRON TUgE |
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RCA Branded 7A8

RCA7AS8 RCA7A8
1951 9t week Sylvania LOB
Dot = purchased type December 1950
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Rare 6D6

A late 1945 Sylvania tube branded
Silvertone. Sylvania had started
adding the location, but soon went to
“3 under”.
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Sylvania Inquiry

Other than RCA, major gaps exist regarding
date coding In this time period

Looking at many manufacturers and resellers
IS extremely valuable

Best examples are GE (before Ken-Rad
acquisition), Philco, Raytheon, Zenith

M-R program is a valuable tool

A chart is needed for easy access to a broad
look at tube coding practices in the industry




Researching the RCA Archives

* The following information is taken from the
TCA Data Cache provided to TCA members
iIn July 2011.

* They amount to about 7000 pages, from 37
product management binders from the RCA
Archives, obtained by Bro. Patrick Dowd
and donated to the Antiqgue Wireless
Assoclation.



45-1

L 1950 release
- reason
unknown

O Gives release
date as
3/1/29

COMMERCIAL STATUS SUMMARY

PRODUCT CLASS.__Tubes,

Lle -

i S
% P

RCA TYPE NO. 45

MFG. DWG. NO.

INITIAL DEV. pO, A=150

[INITIAL ISSUE DATE _7=18=

NAME OR DESCRIPTION___Fower Triode

[REV. NO. 1 OATE 7727750

FEATURES
Output type

(a)

PROGRAM CHART APPROVAL D/\T;
ANNOUNGCEMENT DATE ___3/1/29

RELEASE SHIPMENTS DATE

RCA PREFERRED TYPE No

AN PREFERRED TYPE 1O

RCA SPEC. SAME AS JAN __No

ENG, SECT. RESPONSIBILITY__Receivineg Tube Development Group - Harrison

NORMAL MFG. LOCATION Dept,. 825 ~ Harrison
TECH, BULLETIN — INSERT ENCLOSED WITH STANDARD PACKAGE QUANTITY:
PRODUCT SOLD TO:  EQUIP. MFRS. BULK 290
RENEWAL No CRATE
LABS. No CARTCN o d
EXPORT 9 DISPLAY STOCK: MIN.__Q)
PACKING LIST ENCLOSED No max. O

ROYALTY. 1.75% to RCA

EXCISE Tax___10%

LIMITATIONS None

TYPE NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN (X )

NOTES:—

(A) ADDITION; (C) CHANGE; (D) DELETION.

SEE REVERSE FOR DISTRIBUTION,

B. W. Sauter
MERCHANDISE DIVISION

ISSUED BY.
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45-2

O 45 changed to
purchased

type

O Source:
Sylvania

O March 1955

PRODUCT NOTICE pace_ L or 1

DESCRIPTION__PoWer Amplifier TYPE NO L)
FEATURES / 3 INITIAL DEV. NO.
) i A DRAWING NO.
A <45 probuct tINE cLAss.. Receiving Entertainme

{ Z AQD: || PROG. CHART APPROVAL DATE

R ;,/ / PROPOSED ANNOUNCEMENT DATE

Le ﬁ" "1 = | _RELEASE SHIPMENT DATE

PACKAGING DATA ' g 7” — | ENGR. REsrONsiBiLITY.... Harrison
BULK. CRATE CARTON. = // ) SOURCE: MFD i cmsnasonm Sy CHASED__L_____.
i UNIT STD. Vexport PROB. SALES DEMAND.....10,000/year
QUANTITY % ROYALTY. 1.25 RCA
VOLUME (CU. FT.) . % EXCISE TAX yes
"YEIGHT (LBS.) ] REPORT SALES TO .
ENCLOSURES RCA LABS RETMA NEMA
BULLETIN, INSERT. PKG. LIST. REPORTING CODES: RETMA_._E NEMA.
LIMITATIONS
NONE
COMPETITIVE DATA AND OTHER REMARKS
Type is being changed to "purchased type" category.
Purchased source - Sylvania
v
PROCEDURAL INSTRUCTIONS INVOLVED

1007 e e 2043 : 220.8.1 22901
105 —— o 205 2i. 301.6
W e 22011 226.1.0 510.1
W e 2202 227,11 838
203.2.1 2203.1 X 227.2.1 895 X
204.1 ' 220.4.1 X 228.1.1 301.13 __X

G. Je Janoff:

J. F. Maier:
C. W. Taylor:
C. W. Springman:

Je May:
C. 0. Hawkins:

THE FOLLOWING ACTION IS REQUESTED

Please remove from P,I. 220.3.1. Also please add "purchased" notation
in P, I. 220.1.1 and 220.L.1. :

Please purchase quantities to meet sales demand.

Please note that type has been removed from P.I. 220.3.1.

Please hold tools and facilities applicable to this type only for a two
Qar period and then review for scrap.

ease delete from P,I. 695.
Please remove all standardizing notices pertaining to RCA manufacture
of this type.

(A) ADDITION (C) CHANGE (D) DELETION

SEE REV. SIDE FOR DIST.
T2 118

' . ORIG, ISSUE NO.
N. F. Mackenzie pAte.3/1/55 REV. NO__H-BB0

MANAGER, PRODUCT PLANNING SECTION

ISSUED BY.

(c)
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45-3

O Type can no
longer be
purchased

O June 25, 1957

O End of an era

COM.TYPE___ M8~

PRODUCT NOTICE DEV.

PROD. CLASSIFICATION__teceiving Intertainrent-Closs |

DESCRIPTION  paver Auplifier ‘g %
RD
; 1Qex FILE
s

LIMITATIONS “ithdrawn from Line., Type can no longer be purchased. l/

MILITARY BRANDING.
‘COMPETITIVE DATA

QUALIFICATION APPROVAL STATUS.

ENGRG. LOCATION.. N\JACKAGING DATA

APPROVED PROGRAM CHART DATE

PROPOSED ANNOUNCEMENT DATE CRATE CARTON

RELEASE SHIPMENT DATE g

ESTIMATED SALES DEMAND,

INITIAL WAREHOUSE INVENTORY DATE §> . ENCLOSURES

TYPE APPROVAL SAMPLES DAT : e 3

SOURCE-MANUFACTURING LOCATION.. = % BULLETIN INSER PKG. LIST.
PURCHASED b3 :

S ' REPORTING CODE

EXCISE TAX. : SEORTING COE

WARRANTEE CODE A : RETMA. NEMA RCAL-

a
SPECIAL ACTION \

N.F, Mackenzie
ISSUED BY.

__DATE June 25, 1957

P URHHAL  CHANGE  WITHDRAWN FROM LINE PREVIOUS ISSUENO_—_—_——

(WHITE) (BLUE) (PINK) CURRENT ISSUE NO
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e ok DaTA
2D RO oy ceem _ May 21, 2947

FILE T evciopmen NoAAS2

No MATREN
Oy ~erein
; Hace: rﬂ.ng-h_.n;u ture Commercia:
= Yng Projeer No

Ne

12AX7-1

O Introduction R R s
date in 1947 ? Capital $ C?STE:vanscs C—f’l‘:‘;ﬂ:‘: By ESTLW\TE’-;;“

SRR, . e . Revised

(ronchs) {
Sl e e e e y g

-\' DEveibpiteht A TEBI% | Stdz. Notides __‘ 5/3/47 |

FrvolupiraresEguinment g Published date 5/15/47, 3
O “Identical t 7! Yobe Do : * -
e lc O 3 uva pPrrliopeent » - -r_‘5'/15/€’7 N.H.C. 3/31147“

the 12AU7 “‘ Suidepce Cust of Tubs g P e
Tiempsls Construction of 24522 ie identiecal to the 124U7 expeot for the prid p——
except fOr the {plate is not cu-bonizod)

° 399 Temporory Tool . - Temporarv .dacilities ars aveilablo fol‘ testing. s
grld ~ T PoTLLY | f
- T - ‘r n )
smentat Teds .| Soe ettaehid equipment mirvey. .
: 8335 1 i 4 mepths Wl 403147
O (plate is not S s —
. e " . . g “ . 1(,/1/17 H e
carbonized) - 5 Ao o

>eoowke_ Foclovy will orcduce 500 tubep by September 1, and ship them to the warehouss

by Septemter 15, 1947. The A.,,)ZZ will share 12AU7 fzeilitles.

2ndd poer. 155000 3ed co
tug‘eds vy, I2eVN . 3rdyesr._.

,‘50‘,000 per yesr by

QO May 1947

o Y‘nllace J...rmu \: v 4=L5=4T _ Corgrs! Planning FeH.Myers Dage 5=20-47
; 2. _T. Orth s tC. 4'15-4___ “lant Monager, Datc, <
innager_GefeCraviord ste. 9=20~47  Commerci Date_5-21-47
ry Sunt. .A.De!looy Date S5=20i=dy7




12AX7-2

O 12AX7A
Superseded
12AX7 in 1960

O Cincinnati
manufacture

P

“

fProbucT NOTICE [cosercin mmero.

J &., Commarcials INITIAL(white); CHANGE(D lue); WITNORANM (plink)

Tyve: tyelliow noevzmwm. TYPE NO. ALO267C

PRODUCT CLASSIFICATION RECEIVING ENTERTAINMENT .~ MINIATURE

DESCRIPTION

High mu twin triode in 9 pin miniature envelope.

=g
M
EIL
SALES LIMITATIONS . g
NONE.

MIL I TARY LFICAT
BAMING l %kOVALCAS""AmWS

COMPETITIVE DATA

Supercedes 12AX7.

TEr ERIA FAR
ENGINEERING MFG. LOCATION "gi;:ginnati PACKAGING DATA
| LocaTion SEMRCE 3 s
Harrison PURCHASED = SHIPPING WEIGHT :
x g : Risrhesyros BuLK CRATE CARTON
| APPROVED PROGRAM CHART DATE £/9/60 1
c-} PROPOSED ANNOUNCEMENT DATE 7/8/60 8/15/60 ENCLOSURES
C TYPE APPROVAL SAMPLES [ insert ]au». LisT
| INITIAL WHSE. NAT'L TOTAL (uwits) 2,000,
| NVENTORY 8Y (oave) 7 /8/60 BULLETIN: Dave o
C RELEASE SHIPMENT DATE 7/8/60 % 'REPORTING CODE
v
~ |LESTIMATED SALES DEMAND 11 12AX7 / |Em_ER NEWA
XCISE I
TAX RATE YES X% || WARRANTY CODE- td. Rec. Eni. | |EPRA T1 RCA
SPECIAL ACTION -
-
ISSUED BY DAJE 1SSUED , ;
/ 37;6 fG!ou fk:vnous_|ssus NO. HE-1217

A. W. JEWELL 6/9/60 CURRENT ISSUE NO. HE-12)),
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12AX7-3

O Interim
construction at
Harrison only

d Mid 1960

O Appears that
Harrison was
making short cage
tubes

O Apparently
marking issues for
conversion to the A

0 Don’t tell anybody!

B 5]

PRWSORAI LiARd

st. NO. AlORAIC
PRODUCT LINE __Entertainment-Receiving Tubes CA TYPE_NO 12AXTA g
NAME OR DESCRIPTION 9 _pin miniature, twin MIL SPEC.
rriode | DATE INITIATED 3.25-60_RECORD
m_aemxm__s_m_o__%
COMPETITIVE PRODUCTS
7025 —=pETR
12AX7 =
6ET7 }Vm/ 7
TIME TO EBSTMARD.C
CosT COMPLETE BY DATE
LIFE TEST $
GUIDANCE FACTORY COST (PER_—______) $ _
Q STDZG. NOTICES—-MFG. DWGS.—WILL ISSUE 3-29-60 R. Stiles | 3-25.A0
% | DESIGN & DEV. | TEST SPECS. WILL ISSUE __Completed | J. Dean | 3-25-60Q
8 TECH. DATA FOR PUBL. WILL BE SUPPLIED _Completed | J. Dean 3-25-60 |
Z | TYPE APPROVAL |
g REMARKS  Interim construction for Harrison only to manufacture 100,000 tubes. ;
Construction identical to Harrison's 12AX7 code G-7L, manual assembly, {
short cage. No tooling to be orderea for this interim construction. !
l TEMPORARY TOOLS & EQUIPMENT [$ { o -
PERMANENT TOOLS & EQUIPMENT J$ Nonme reqhired.
PILOT PRODUCTION WILL START
REGULAR PRODUCTION WILL START . 3-21-60
£ | MAX. PROD. CAPACITY PLANNED 18,000 PER __month MFG. toc. _Harrison |
& | REMARKS A "one shot" deal only., HNo production beyond
g 7-15-60.
< i 2
5 fﬁfﬁ?ggf sct‘ed;lgogstigi"“‘ *Approx. 10,000 of this total
5 by 4-29-60 - 28,000 additional tubes VR4E ftonew: agss Bewndis) 3RGET
. by 5-31-60 - L8,000 " prior to etch changeover.
n These are knoun as 12AX7-C7h.
by 6-30-60 - 21,000 "
by 7-15-60 - 1zooo " ]
Total: =100 000
SALES FORECAST 100,000
(| WAREHOUSE STOCK REQUIRED 2,000 BY DATE ji=li=60
Z | ANNOUNCEMENT DATE ________ None to be pade
5 | REMARKS
A
3
APPROVED BY DATE APPROVED BY DATE
FACT. SUPY, __E. Liebmann _3-29-80! PLANT MGR. C.T Fachman s -30.60
., | PROD. CONTROL _.1.E.McDopald 3=29-60] QUALITY MGR. E.#.Jacobus 3-29-A0
2| MFG. MGR. C.T.Miller 3=29-60) ENGINEERING . R.F.Dunn 3-28-60
3| PLANT MoR, EL Lautenschiaeger | 3=29-60| EQUIP. DEV. _ P.L . Farina 3-20-60
& REMARKS Approved excert for shipment of 2,000 by March 31. Farliest possible
<

date for 2,000 is April L, 1960. S. A. Cochrane,

(A) ADDITION; (C) CHANGE; (D) DELETION.
SEE REVERSE FOR DISTRIBUTION ISSUED BY A. W. Jewell  3-30-60

/fepz . P erc ival "®3.20-60

OPERATIONS PRODUCT PLANNING
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12AX7-4

O 12AX7WA
Release

O Early 1964

U Ruggedized
12AX7

(1 Direct sale to
government
only

PRODUCT NOTICE

This form should be prepared in accordance with P.l. 212.%

(1) COMMERCIAL TYPE NO.
12AX TWA

(2) DEVELOPMENTAL TYPE NO.

COLOR. Commercial: nu'ru@ CHANGE(bluel; WITHORAWN(pInk)
CODE *° Development or Cust : (yellow)

ALO362A

(3) PREVIOUS [ISSUE NO.

(5) PRODUCT LINE (NAME, ABBREVIATION, AND CODE)

(4) CURRENT [SSUE NO.

W. H. CHALMERS

| RECEIVING INDUSTRIAL - PREMLUM (111) IR=190
(6) DESCRIPTION
i T
9 pin T6}% ruggedized version of 12AX7. 5
b e e
(7) SALES LIMITATIONS J——
i—rt
Direct Government only. T
(8) MILITARY (9) QUAL IF ICATION ST
BRAND ING 1 APPROVAL STATUS \):::r_u[,,
(10) COMPETITIVE DATA GT Sl 4
12AX7.
11) ENGINEERING LOC. : 2) SOURCE: 8
() (8] % i D & PRD & W D (18) ENCLOSURES
HA ma[] we[ ] 1 HA 4 MA 7wo[_] osefF[_]| [T_]None
Lc mr[J 2 N 5 ci s mT[J ] insert [ ] BuLLeTin
EQUIPMENT DISTRIBUTOR EXPiRATION DATE
(13) APPROVED PROGRAM CHART DATE (19) REPORT ING CATEGORY NO.
REGULAR | ] EiA ap BDSA
(14) PROPOSED ANNOUNCEMENT DATES [ SPECIAL | NONE 71310
BIC[D[FE[S]0]_C | ¥ [
(15) INITIAL WHSE, NAT'L TOTALS (UNITS) 26050 1T T Ix X
INVENTORIES Indicate Restriction Code above
— . BY (DATE) April 16l (20) EXCISE_TAX
(16) RELEASE SHIPMENT DATES April 1,196l ] ves [XJ o
(17) ESTIMATED ANNUAL SALES DEMAND 120,000 (21) WARRANTY CODE
(22) DOES TYPE CONTAIN INTENTIONALLY-ADDED RADIOACTIVE MATER1AL? YES[ | No [ X] o .
(23) SPECIAL ACTION
Additional quantities required -
May 26,050
June 21,200
July 20,923
(24) DISTRIBUTOR PRODUCTS APPROVAL (25) ISSUED BY DATE |SSUED

Jan. 29, 196L

T 912 10/62

30



12AX7-5

O Product
announcement

O A has double
helical heater to
reduce hum

O Short cage
assembly to reduce
microphonics

O Has anybody ever
seen a 12FQ8?

o ,’./ Axp — &

PL6 PLO

HARRISON

RADIMOD CORPORATION OF AMERICA
RMLECTRON TUBE DIVINMION

HLLARIKIMON, NEW JERMIY

September 21, 1960

~  RCA-12AX7-A

For High-Fideli
RC
For Electrsnic .

o Applications
8

M, mstruments

Gentlemen:

RCA announces two entertainment-type tubes--12AX7-A for high-quality
high-fidelity audio applications, and 12FQ8 for electronic musical in-
struments.

The 12AX7-A formerly known by its developmental number A-40267C is
a high-mu triode of the 9-pin miniature type. It is especially useful in
resistance-coupled high-fidelity audio amplifier stages such as those used in
pre-amplifiers for phonographs, microphones, and tape recorders where
low equivalent noise and hum are a primary design requirement.

The 12AX7-A has a double-helical heater to minimize magnetic hum; a
short, sturdy cage assembly to minimize microphonic noise; a separate
base-pin terminal for each cathode for flexibility of circuit arrangement; and
a mid~tapped heater to permit operation from a 6. 3-volt or a 12. 6-volt
supply.

The 12FQ8 formerly known by its developmental number A-5951A is a
twin double-plate triode of the 9-pin miniature type. It is particularly use-
ful in frequency-divider and complex-wave-generator circuits for electronic
musical instruments. The 12FQ8 is especially designed to minimize
coupling between the two plates of each triode unit.

Technical bulletins for the 12AX7-A and 12FQ8 are attached. For
additional information, please contact the RCA Sales Representative at our
office nearest you. He will be glad to serve you. L=

L ecBIVED
e e =

G. WOLFE
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12AX7-6

Q Internal WECo
letter — testing
12AX7 on
Cardmatics at -1V
bias & 100V

O Western: Tubes

don’t meet spec. -
by large amount

O Manufacturers told
them they had no
complaints. Not
going to fix it.

To: €. Lenke ecc:  T. lannicelll .
, C. Jones/Western Electric
% Laxdie :
. : F. Ratino
From: T. A, Hayden ‘ F. Trunk

Subject: 12AX7 MEASUREMENTS ON KS CARDMATIC TUBE TESTERS

-

The problems that have arisen are due to the fact that manufacturers are

no longer bolding their tubes to published specs. In the published specs
two sots of conditions and resultant trangconductance values are listed:

1. 250V Ey, - 2V bias, 1600 umhos transconductance
2. 100V Ep - 1V bias, 1250 pmhos transconductance

- | & * .
For various reasons we have selected Condition # 2 as a test condition to
be used on the cardmaties, Now, it seems, most American manufacturers
arc only holding the transconductance at“Condition #1; and as a matter of
fact when measured under Condition #2 %ith'1ab standard equipment, tubes
of recent manufacture (several different vendors) were found to have
transconductance values of typieally less than 50% of bogey. Since our
cardmatic tube testers are set to reject tubes at 63% of bogey, these
Fecent tubes naturally will read "reject” on the cardmatic testers. .
Discussions with several vendors and the EIA Office in Washington have
not resolved this difficulty.

Essentially the manufacturers state that the published specs are only
typical values and not guaranteed; and furthermove, the manufacturers
plan to take no action since they have had no complaints from tube '
cuctomers. Since our major difficulty with this tube have been with
Weslern Electric customers, I forwarded the above information by
telecon to: ‘

Mr, C, E. Jones
Western Electric

" 50 Lawreuce’ et

. Springficld,- New Jersey - 07081
"'{20})(43‘7-?!335; e T e

-

.
’ K -
.
=y
o
i
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Wrap-up

Hope you enjoyed the discussion
More to come In the future if desired
Thanks for your attention

Next RadioAge article on tube behavior and
testers

For a copy of the slides with color

PKHartHAVE@aol.com. Use “Timonium” in
Subject line.
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