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'' ' APPENulx TO Stu:lFIC l.)CHNsr. FOR
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y- n;
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'

w , e- .;
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1(. llac kground o f ' App l f ent inn;3
'

't*.- , r
,

k' A. Type o'f' App 11 cation n;
'

,

k_.

W. Angelo' Brothers Co. Is ' hereby ' - forma l !y reqemting- a
'

'

p .o ,

m
'

, .
,,

- ' Specifie licenne to i n i t. l a l l y transfer ~ for Naje o r, ,
,

3
,

c .. ., .

]
; distribullunlin t he- U..'it ed St u t es, product s coutulning-'

1,

. .y .. s
.

. ,
, . . "

>

;L -
- f.i- ex em p t'- byproduct' mat er j al'. This' applicat ion ~ is madeI

~

n. ,,

[ p u rs ua n t.' t0" 4 2. O '. S . C.if 2 J 13 ~ (19tl2) and 10 C.F.R. 30.3 t
~

7

': . . 130.1'S,-and-32.J4 (1987).-The; subject of thla 11 cense
,.

,
.

,,

' ' in. 'n' compact . fluorescent lamp- containing an;

?:, a+' . ,

,
_

. .

electron .t ube . In -t he - f o rm , o f , ' a ' glow ,htactor. 'The'
-

!
,.

[" e.lectron tuhn 'i s - within; the class of products,

i
'

speelfically exempted. from certain. licens!'ng.
' ~

-

r
,

!? 1* requi reinent s. hy loperat lon of.30 C.F.R. i-30,-15(a)(0)
*

.

t . >s
5

k 3 because it , con t. D i n s less than '30 microcuries .of
f. 0

,

[r p rom e t h.l um'- 3 4 7. L( Pm"14 7 )' and ~ radia U oni levels do: not
:

,

exceed 1 m i .l l i t a d per ~ hour a t- a distance of- 3

g r-.s
' ceutimeter.When measure; through 7 inilligrams per''

5

p-
-

squa're of c e' n t i m u t e r absorber.!* '

-
.

p' Annelo Brothers Co. requents'that this
E

.

.

I Iicend - encompass- the electron tube itself und a
*

,

$, ,

hs se l f--ha ll as t ed compac t fluorescent 1.i m p containing the

5:
b. -* tube, *

+ s. ,

(f,.:

||-

f2.:3
, $.

'

1- ,

h ,, ,

'T i ,-

'
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'
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L> ll.Productw t o' he . Lacenwed
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s
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l.-
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9

IlEicetron'Tuhni*
,

:. a> . . ..
.

(T h o - o l e c t r on . t u b e , J r. des igned t.o f duct ion am-a' glowp .
-

d

{6 .
r . ,

+3- >- st arter 'in ~ as compact 'IJ uuresecut: l am p s T h e r ed;, arc ~two
..o .,3 ,

1w
- . . . -p s

ch, elect,rodes'inothe. glow, starter, one~ i s
~ .

1. ad i oa c t j ve _ andp,
x. .

'
-

''
[ the'other ,is;bi metal'mountted non iadioactive. +

,

L: . n. '

1:
' 'The - r.$il o n c t '1 v e -. e l e c t rod e - -ts . comprised- of ' '

[gg o, '
.

';, .. . . ,.

j3Y, Luon- radioac t ive- f rou and nichel alloy'rud plated'with i1

,;,

y '

. : .And 'yet <that ,urface - As' plated with)c , ' * .r
Pm.147.

:
y .

. . , '
l' . none r ad i otic t a v e N ! ; Tell .'

- ,

%'
.

.of
:,,

.f:a c h 4 -radioactive electrode contains a ; maximum.'

. D.E microcu ri es . o f. Pm-147.- so, each nJoctron tube >
'

,

i

f. , ,
con t a j ns- u . niax imum - 0.E m'ic roc u r i es of Pm- 14 7. H.m

,,
-

..

of'the electron. tube consists of
6'.

. Tho'' ou t er .unvelopeL .

n ,

y - soda-lime [ glass. 0.i G- O'. 5 5 ' m m . t hick . which : j s ' fused -4 f
'

-

c

4 to cluso each end and form Jake a peanut.approximately . -

U -

,,

V, .!31.5'mm' max. l'ong|and 30 mm.. max. In diameter. ~!

0 , - ,
.. . .

The -' e lhe t ron- t ube w i l l' n o t operat e if the - scal is
,

f imperfect or the glass unvejope ja cracked or- . i.-

o t h,e rw i s e compromised.
,

y; .-

| 2.The Compact F l u o r e e n t- Lamp
:
s- .

I; The tube is mounted in the compact f l u o r e s c e n t. lamp..g

:

k, >. The t.ube is completly enclused wit h hued plast.ic or
'

v
.

i , metal cover, The.se covers further serve to protect the
f
f iubu.
h; s
-

1 j

g . i
e<

* '

. . ,

ey
i

[.

b
'

,
*
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[ , C.. P rod u c t t o n and' Shipping.

- ,
,

The compact fluorescent lamp .t s b u i .i t fx -

Angelo Brothers by Toshiba Corporation. The electron"
,

.;

f . $sube. i t, also built hy Toshiba Corporation. The
t e

- p. electrodes .used in the -tube are manufactured -for
,

..

Toshiba by Nemoto and Co. an unrelated company...

v.

h The compact fluorescent lamps are initia.lly

f d i s t r i b u t. e d i n t. h e Unjted States by Ancelo Brothers Co.

w
. .

Sj The company dIwtr1butes the tubes as component of .

L
compact fluorescent lamp. Anoelo Brothere d'IStributeSh

a

w .6
-

k-
- the compact fluorescent lamps to dealers and
h

distributors and unrelated compaulen.F -

8

O
o

.

4 II.Section 32.14--Requirements for 1skunnee of a
D Specific 1.icense for Distribution of Cert a2 n

6' Items Containing E x e m p t. d y p rod u c t. Material
.

'
A. Section 32.14(a) -General Hequirements for issuance .. e

e of a Specifte License (t30.33)'

"k. " 1. Application for a Purpose Authosized by ihe Act.
,

.

7' The stated purpoise of the h t em i'c Energy Act of

1954, as amended, (the Act) is' to regulate the
t

[ development of atomic energy so as to encourage its
e
I peacef ul' uses , 1/ including uses that w il l < s t"en gt.he n a

|.

free competition in privat.e enterprise, 2/ encourage
i
} the development of the atomie energy industry. 3/ sud , ,

I'

encourage maximum seientific and industr.iai progrest.

$ l'= f / lit - addillon, section 2llI of the 'Act elassifies f
'

'

" indust rial use" as a usefu) app jicaLinn.

Angelo Brothers 's distribution of the electron tube
,

|
makes effective industrial use of the byproduct

material Pm-147 in a manner that fncilit,ates modern

illuminations, const i t ut es a peaceful a p p l i e n t .i o n of

H -3-
*

e
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; .. ... g". 9. ~" ..
' :s,

,:i." ,

p ,. .

t' i

[' g, ' . atomic; energy. ' and ' strengt hens f ree, conipet it lon and
7
J. .. .- -

p'. ,,li-. ' privat e.~ ent e rpr ise. t hus' encouraging . bo t h ' the f u r t h..er
*

t' ..

I ' development of'the tatomic-energy indust ry -and maximum
a.

I helentific and ludustrial progress wit hin the. meaning ,
,p. . .

..

M. of,the Act. -;
'

-

; 4. :
n ,, i

b^ .

'+ , ., . , ,

'

2~. Adequat#6EquipmenI and Fael1ities'
,

- The: -applicant'6 . electron tubes 'are- . tested:.y.. j,

-

''

11ndi v irt ua ]] y by- the- manufacturer. They wi11 note'

t

' *
.

_ , , .
.

. .

; : e$ operate , and? are rejected, 'a f the glass envelope is :
4

>
-

.,

[^~ | i n t"a c t' . The radiationLemitted'by t h e . amo u n t ' o f I'm- 14 7' i

on. In elect rode does'. not! penet ra t e the Intact . glass- i

,

-

h p,. ,t u b e'.
'

!g.< ,.

. lamps tape packed for' f 'The. compact -fjuoreseent-

f ', . Sh ip'p i n g ''i n ' b ubb l e wra'p or.uthor appropriate packagjng;
~

-

;a ..
i designed t o 'p'ro t e c t -against breakage. As previously
:

. ,
,

.

~

?' [ stated. the'. plastic or meta] g. love and cover Increase LI
[ '

'

g(.
~

:A. periodic random uample of compact fluorescent -i

the protection of the tube. I.

-t
*

;t ,
: t

' [ J, ' LJames .le'eubjected to drop tests designed to ensure
'

-

!
.

c .

tiu rv i v e the conditions of shipping and j' ; ; the= tubes will
. is

b' . !-h4ndlins. No tubi bas been known to break during such
!p .. ;p. testing.

q
t^

.

$- ,

:y :
;s

t - -- .

( 191$ 2 ) .
,

1/ -42 U.S C/(! 20ll.2013
p#' '

2/ 42 U.S.C.) 2011 (1982). *

M 3/ 42 IJ;S.C.) 20J2'(1982),
k 4/ 42 U.S.C.) 2013 (1982).

' '

L. .:.

1 e& . . , _ 1

<,

k
. g.

#
-

,

c ,'. < .

;

. __. . _ . - _ - . . _ _ . _ . . _ - _ . - .
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*h' .-
(s
pq ;.3 .1 ,

A.. min' Broth ' * . wa r e ho u s e s h av e -' in-rack sprinkj er j"
,

,

<. .
-

A (;,~ systens, which Arc--in' f u1J eomp3iance wit h -I a 4 ureru '- !,

V !
'

i

! '

..
standards- and 'o f f er- except ional. prot ection- against !<

j; ^ ' |1

h . ti,1re. The warehouses also incorporate mo d et e n security '

'. ;-
- ,

s'ystems toipreven'tLtheft'or Lampering, f
|

'

V i
? '

k 3. Trainiing'a d'f,xperience f or !!andli ng of' '

*

A Comtniet F'norescent-1. amps
t

4. ... .

( Angelo Brothers has been'In the Iamp.bustness-for many* ;
u a

$ = years , - and employees .are experienced Jn the proper .

l !"g

h hand)ing.. ' Shipping, and storage: of .]ampa requiring i

k spec.ini care, suchtas compact fJuurescent 14mps,
t, .

.

that the Nuclear Hegulatory

. ,
.

? It should -be noted "n.
b

|t Conw' 7 6 (NHC) regulations recognize that electron
E a,p tubes- containing less' than 30 microcuries of ;

S i

[ Promethium-147 are- i t em8- of rolatavoly smalI' concern >

..
,

[ 'in terms of heal th iand safety, since they are exempted .|
F .. jS

f rom cert ain 3leensing requirements. under 10 C . F .14 . ;a;.. .

a

t 15(a)(8) -
.

-

. Annelo Brothers .
(1987). Neverthless, all

b -personnel will,be informed of the existence of ;

I' ..

'

[ - liyproduct material in the compact fluorescent lamps:
y
x
N andLwill receive instruction'in proper handling of the1

y .

{-
Jumps. Aneluding. clean up and di posaj plocedures in .t

e. ,

), case of breakage. All waste dispo a1 wi11 meer. or |
g. .

j. - exceed NitC and applicable state regulations.
.|

p
?:
t: .

. .

-D. Section 32.1l(h)(1)--iApplication Item 51
.- --liad i oa c t t v e Material <

1

|' The radioactive material euntained in the electron

tube'is P rom e t h i um- 1 17 The P romet t h i u.. - 14 7 as a solid
:

plated on au el ect roric composed of iron and nickel
74

al'loy ( non- raEllo ac t i v e ) ..
~

.n-.
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>ig ' , , . bad yet'surtsco of the electrode astelectropintest withg

f
3

I no n : r a d .i,u a c t i v o N i -. D il . The maximum ' quantity per'
, .

s
., s

'O' el ect run t ube 'is 0.5 microcu rici. .- -

l' .

F 10 |
*

sj : ;
.

t; c( section '32.'14 ( h ) ( 2 )-- I A pp l i c a t io n item ' r. '; - O' u r p o s e .
( *for Which t,i c e n n eil N a t e r 1 a i wiiI ti e IJhest'

'

,

T - , .

F' The'.jicensed materlaj .wilj ho' contained- in. an- ,

A' ,

c ,

i' elect ron t ub'e which wall function'a*Ea' glow starter .in

$L
t. h e: c o m p a c t fl'uorescent-Jamp. The compact' fluorescent- [

*

, = ,
< . t

I' [ lamps.may|be imported:and distributed by Angelo Brothers ,
,

,
'

;- ,a>

.

''

''

1
.,D.. Sect ion *l2.11(b)(2)L Detniis o t' Conv.truction

.. .
.

; n --
,

U .'A' drawing of the glow startor is attached hereto as -'

->i'
; Attachment 1. |.

4. .
,

,

.'

01nss: Soda t i m e,
C, '

x

Dimensions: As shown in' drawing4
'

_ _ . . . . ,,

-

.ku

t GlasseThicknent.; 0 . 4 5 - 0 . 5 5 nim . .
; ..

i: Sealing is achieved by fusing the ends.of the glass<

.

; of each tube together utilizing h e.a t. . f o l l owed lay an
.

; annealing process.

^ A-drawing-of the compact fluorescent iamp contalning
v.
(: the glow starter is attached as A t t a chuien t 2.,

4
J:
n -t

{ T. Sec t i on 3 2.1.l (b ) (:1)--blet had o f Con t ainmen t or
*

h fla n d i n g
p

h[ .The Promethium-117 is bound to the iron-njekel
.

h- * alloy lod-by medus of electroplating. For the details2 -.

e
p
7

.
ofI the method of containment by means of the glass

's
0 - bulb. sce Section D. above. When contained in the
s

Leompact fluorescent lump the electron tubes are
1

enclosed by thu hard pinstic or metal material.
,

I- |:r- r, ..
s3 ,

| '1:
1 ,



= )y ,

.
.

1 !
'

-
.

|
'

,

P This enclosure would minimize or prevent any j
e .

$ 4

i exposure to the environment in the extremely unlikely !

I
dpent of breakage of the electron tube or the glow

e
starter.*

D.

4.1

F; Section 32.14(b)(4)--procedures for and Results of j

prt ot ype Testing.

I Toshiba Corporation subjects a random sample of the.

,
.

glow starter and the fluorescent lamp containing the..

e' g l ow st a r t e r to drop tests in the p ro t o t. yp e . These-
]

test s are designed to replicate the most severe

conditions likely to be encountered, i.e., shipping or
,.

handling of the praduct. No break in the glow starter

has been experienced as a result of these tests, and

'.i . consequently, there has been no release of t he nuclear
i. . . ,

byproduct material ta the env.ironment. 1

|.

G -Section 32.14 (b ) ( 5 )- -Q u a l i t y Control p'rocedures to
,

be Followed in the Fabrication of production Lots j

and Quality Control Standards
,

J

f A schematic diaglas showing all qualit y control

|procedures utilized by Toshiba Corporation in the i

.

fabrication of the elect ron tube is contained in |
|<

Attachment 3.

L With respect to the electrode itself, a random
,

sample is undertaken by Nemoto and Co. of 10 in every

*10,000 units to ' determine the amount of Promethium-147

per electrode. Toshiba Corporation test lights every

R electron tube as a n' individual electron tube. Any

-- electron tube not lighting, as in the case of a' break

would be rejected.'

7

_____ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ - - _ - _ _ _ _ _ _ _ _ _ _
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f Toshiba Corporation test lights every compact

i fluorescent lamp as an individual compact [luorescent
F. <

I ' lamp. before shipment to the United St ates. Each such
<

y .

inspection to be conducted in accordance with 32.110
ij

' *
'

(ra).Any faulty compact fluorescent lamp will not be*

shipped and be returned to Toshiba Corporation or
,

disposed of, in every instance in accordance with.

4

applicable federal and/or state' low.' '-

.

H. Section 32.14(b)(6)--Labeling
i

Each individual carton of the compact fluorescent

lamp will be labeled or printed as follows:
s

Distributed by
Ancelo Brothers Co...j Pm147 " * '

.-

F I. Section 32.14(b)(6)--Radiation Level and Method of
'i Measurement j

The level of radiation from the electron tube both
p

individually and as contained within each compact

fluorescent lamp is zero.

.
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.
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Attachment 1,
,

'

/ GLOW STARTER BOTTLE, ;

CONSTRUCT 1ON |''

- '
,

, !,

.*
, ,

p i

$ i

] F3 A .
'

|
*

n.

1

t3 ,

_

0.45~0,55am-

+ ,

% >

7'
.

"6 -

, , . .a,

Dia.O.K _ 6 ' '

q ;

- .

.
. ..

I

$ '~

t
, '

f |
*

f v
'

.
7 :

-

1

:

e 10 Ma x . --*
.

.

|

|?

No. P A Ft T NAME
1. Glow starter bottle-

i 2. Hi-metal electrode (non-radioactive)
|- 3. Radioactive electrode

'

4. Fe-Ni alloy wire f rd-radioactive )
5. Pa147 (RadicartiveMt'ihlating)
6. Nib 8 (non-radioactivt _flectroDlating)
7. Dunet nire (non-radioactive) ,

8. Glass Sica I

.

, A a + . ____ __m_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ . _ _ _ . . _ _ . _ _ _ _ _ . . . . - . _ . . _ _- . _ . _ _ _ _ _ _ _ . . . . - . _ _ . .
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A t. t.a chm en t 2-A

9 '
F .,

.) COM13ACT FlUORP. SCENT LAMi>'

.

CONSTRUCTION-

' '-

(B FG -16)
,.
'

F

s

i

&%'
~

[ l
i r r). . - -- ---

m

Z-\r \

,.

" (

@ 4
/,

[ k ~K 3.

L '"% ]' " j
- [-

s

' . . . .

| _

~

* ,

4

,|. J
i i 7

.

,/
(,

,.'
,

\'N j_
o

1

.

NO. l' A R T NAMM
i Screw 12s0
2 Ballast-

-

3 Clessis
4 Ballast case'

5 Starter holder'

6 Inner icib
,

7 Glote li
H Cover t

9 Capacitor ;

10 Gion starter tottle
.

4
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Att.nchna nt 2-b
..

.

3. ,

V .

d
,, ,

.

COMPACT F l.110 R P. S C F.N T LAMP
CONSTRllCT1ON - ;a

I ( B F T-16 ). 1

'

.

4

. (,
,

,#%,' ;

-,.
'

( T
c-- 3 .$ '

4 .
2- \'./- - -

,- - ;
I m

., .

-- -

8
'

'

9 % 2
u

*
' '

... .

I I.

10 I ~ <
W d ;

,

s
,

h[ =
.

P i, j j%~

. . . . . ;

t S: @ =
.. , .

m

I' e

.

\
'

s s 7 -

' \
\

|L 'g
. N ,

|.? . ' ,

|,

NO. l'AHT NAME
1 .

.

1 $ Crew 1050
i;~

2 Ballast
'

3 Clessis-

4 Ballast Ca50
5 6 tarter holdor

k:
'

(, inter tolb
7 Glote-

8 Cover
9 Caiaritor

10 Glom starter totile
|
,

W8vNa --- _____- _ __-_m- _ - - - -.-_-_-_m_ - _ _ _ - _ _ _ _ _ _ _ _ _ _ . _ _ _ _ - - _ _ _ _ _ _ . ____._m-
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[ A t t.a chm ent 3-
F

.' Glow Starter (Quality Control Procedure)

'.
', Flow Chart Manufacturing Process Control ites control Object
t,

{ Bead Tube

00 Tube Cutting Length Quality Check

U Velds

U Bisetal(Electrode)<
, ,

O Hounting
'

' ' ' O Wount Chect Electrode Cap Quality Check

Back Tension
( U Activator

O Activator dipping
,

{ Bulb Tube

00 Tube Cutting Length M/C Check

Bulb Haking' --

'' O Sealing
..

U Cas Filling
..

'00 Exhausting

Cas Pressure
,

j Exhaust Level W/C Check

[] Discharge Check
(

_; O Aging

| [] Characteristic inspection Lasp Test jlS'
,

O Facking
,

0 Shipsent inspection>

V Shipsent h.

i

*

,

.
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Attachment 4 '

TOSil!BA Glow Starter Quality Standard

( f or Compact Self-ballasted Y!uorescent Lamp use )

Iten Specification Sampling Testing Heasure*

Starting Time (sec) Max. 15
(at 180V)

Dead Time (sec) 0. 4 - 2. 0

(at 108V) ,

n-20 c=0 Electrical Testing
s

Pre-heat Time (sec) Hin. 0.5 Device

(at 120V) - per lot per day

'

Breakdosa Voltage Min. 72
|

(V) Max. 106

Non Re-closure Mih. 72

Voltage (V) (net reclose within 60 sec

Life Test Hin.6000 times r.-10 c=0 Life feater'

- (25 sec. on-30 sec. off) per-lot per month
. .

Endurance Test Mix. 5 n=10 c=0 Endurance Tester
.

.
(continuously 0.n ar.d off) per lot per aanth

.

c. ..
.

' Appearance start gn and off n-315 c-2 Electridal Testing

Inspection normally at 108V per lot per day Device~

,

i

k *'- *- S 'A_ ~
., ,y. ,, ,

_-
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Attachment 5'

,

-
.

Coroact fluorescent latD (guality Cont rol Procedure)

flow Chart . Manufacturing Process Control item Control Ob. lect i
'

!

U Bulb
'

Phosohor .

Inner' bulb coating Transsission Quality check ],..

Baking Terperature Quality check i

Hount
|

' Sealing Length Quality check-

8ending Teteerature
'

Disensions Quality check
g Amalgat,

U tilling gass

--( >O Inner bulb exhausting Gass pressure Quality 6*h'eck
~

U [xhaust level,

J [] Inner bulb inspection Unilphting Quality check

Appearance

V7 Ballast ,'

97 Ballast caset -.

V7 Chassis
p Starter holder

V7 Glow starter bottle
V7 Capacitor '

g Cover
.

g Screw base
U Globe

' Assetbly ;

Aging Aging schedule Quality check

Inspection Unilphting Quality check

Appearance

Packing h
'

Out poing inspection Characterlistic J[L
Out polng '

. . _ _ _ - - _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _
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A t. t. a clim e ri t fs

HTOSillBA Compact Self-ballasted Fl30rescent lamp m
.o'

Quality Standard (finished Lamp) H-
.

Ites Specification Sampling Testing' Measure
. ,

. m
Starting time (sec) Max. 7 (at 95% Rated

voltage)

=
y

Lasp Current (aA) 265 i 20(B FG120V16) c--
g

270 t 15(BFT120V16) n-3. c-0 Electrical and Photometric Os

per lot per day Testing Device S
(16) (nosinal) - -

o
Lasp Wattage (W) .. O

. N

Lusinous Flux (La) 670 x 70(BFG120V16) $
~

- 750 t 10(BFi120V16)- . M'
E5

* Lighting Appearance Light normally at n-80. c-0 Inspection Test Device
~

Inspection 94% Rated voltage per lot per day

.

Torsion Test (N m) Withstand at 3.0 n-3. c=0 . Torsion fester
,

N a torgue per sonth -

,.

Drop Test To cm height n=30. c-0 Grop Tester *-

(Packing Case) per sonth
,

,,

'

, Life (hou"rs)' 6000 (BF,G120V16) n=3. c-0 Life Tester .j ,

'9000 (8FT120V16) per sonth.
,

_

,.-<.-e. .....-~.,,,+.mw ir-,v -,e er .w.--=EE4 v--- < - - , e ~w w .*wr.-.---.....4-e ~.---.-----,.w. , . - * . - - - - . . - w- -
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Angelo Brothers Company
ATTN: Mr. Louis' Kuchler

Vice President JAN 20 E3
h- 10981 Decatur Road

Philadelphia, PA 19154 :

Gentlemen:

I This refers to your application dated December 23, 1987, for a materials
e license for possession and distribution of electron tubes.
l' ,

Your application referenced the enclosure of a $290 fee, which we did ,

not receive. However, application fees totalling $520 are required as ,

specified in fee Categories 31 ($290) and 3P ($230) of $170.3110 CFR.
,' 170, copy enclosed. Fee Category 31 pertains to the distribution of the '

b4 ',

items and fee Category 3P pertains to receipt and possession of the
b

." items. Payment should be made to the U.S. Nuclear Regulatory Commission
and mailed to my attention at our Washington, D.C. address.

?
! Your application will be sent to the Licensing staff for processing upon

.'receipt of the $520 fee. When submitting the fee, please refer to
~ CONTROL NUMBER 108170.

'

:

Sincerely,
,

Signed by: , i ;

Glenda Jackfoit
i Glenda Jackson

iLicense Fee Management Branch
i: Division of Accounting and Finance

Office of Administration and
Resources Management !

Enclosure:
10 CFR 170

L

DISTRIBUTION:
Tending fee File

h ARM /DAF R/F
LFMBR/F(2)
DW/RI/Angelo Bros

H

;

1

d
ARM /LFMB'y*C ARM /LFMB b '

0FFICE:
SURNAME: SKimberley:rej GJackson
DATE: 1/= /f/88 1/q/88/
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I U. 3. NUCLEAR REGtTIATORY COMPflSS10N
REGION 1
ATTN: JOHN E. GLENN, PH.D.

|
NUCLEAR MATERIALS SAFETY AND SAFEGUARDS BRANCH
631 FARK AVENUE

i KING OF FRUSSIA. FA 19406
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M 314 u s 6<vCLa AR 4 tiuk&T on v CDenMasss0N |*

iT4' . m x p. ,A,pe.n.ov40 tv otes
!

i0 eP t |-

maa APPLICATION FOR MATERIAL LICENSE so e su j,

l
lesfinuCTIOIv8: Ett THE APPRC'PRIATE LICEN56 APPLICAT60N GVIDE FOR DET AfLED INSTRUCTIONS FOR COMPLETING APPLICATICW 6END TWO COPit$ I

0F THE INTIRE COMPL[TED APPLICATION TO THE NRC OFFICE SPECIFitD BELOW. |
APPL 4CAf tDest POR 040Th68VTe0N Of SkiMPT Ph00uCTS FILI APPLICAT80N$ WITH. IF YOU Amt LOCAT60lN. |

l
.

'

U S seuCLtA8 htoutATony COMuiss#0N sL LsN01s mDias.A. 80n A. MICMiGAN. MINNt80T A. W1860uhl. 0MIO,0A i
I' Divi 6sDh 08 futL CYCLI AND MAf tniAt SAPITY, NM&& witC08sSIN.HND APPLICAfl08elTO Il. WA6MessGTON. DC M86

j
l b 8 NUCLE Ah AlGUL AT0hv COMMIS$ ION. REGION lit
I, ALL Ofteth Peh800s4 FILE APPLICATe0ett AS POLL 0wl. 48 You Ahl MATIhtAL8 LICINSING 58CTION |l' 40CattD8N , fee h00st vt LT h0A0

i

I 00 eses 4CT6Cuf. D6LAWAmt. DesfasCT 08 COLUMeiA MAsset. MAhvLAlvD. |
..

thA44AccouMYTS estw MatePSHeat. astw e ensty, entw v0hk. PthestyLvANIA. ApK Aes&AS. COLORADO. 00AMO. k ANSAS. LOUIsl ANA. MONT ANA est ph A6K A. js

4800D616LAes0. 0A vthM0erf, StesO APPL 6 CATIONS TO Naw Mt atCD. es0RTM DAMOT A. DaLAme0MA. 00Lif M OAILOTA.T t AAS, UT AM. |

!
'

u 5 NuCLtAh R60VLAT0hv COMMISE10N. htGION i .

|seuCLEAR teATit ALS $APITY 6tCTION $ u 8 NUCLE Am REQULATORY COMuissiON mt0iCN W
'

f 1 PAsik AVfNut MATERIAL RADIA fl0N PROTICT104 6tCTION ' . ,
Iles0 08 PMu66iA. PA teels sit av AN PLA2 A onive,soif a toooj

| ALADAMA. FLOAIDA. 460 hela. Elettucky MIStat6sPP6. NORTH C AROLIN A ,/S,
I Putf170 A6CO. SOVTH CAh0LiesA. Teessethett, venclNIA, viaGIN 14LANDE. OR AL age A. Ahl20NA. Call 90aNI A. MAwAll, ett WADA, OA 0 000s. *A6 Mees 0 TON.
| WSST VeflSlef4A. Stef0 APPLICATe0es6 TO Aeso u.s. Ytan Temits Aesp P0estmi0ess IN TMs tacific,stNo APPLeCAT10Ns |

# OQ.u $ NUCLt AR ht00LATORY COMMitst0k A60 0N 81 Cr h
NUCLAR MAf thiALS bAf tfy 66CTION

u.$. NuCLEAa h80VLAT0hv COMMitt40N. htG40N v ~ d'
'

101 MAmitTT A $1htti. Suff t 300 NUCLlan MAf ghiALS EAPITY StCYtDN -
STLANI A. GA MZ3 1400 Masha LAest, Surtt 210 *t

i
get w ALNuf ChitE. CA 94005

|5i. |

|

PentDess LDCAT90 IN A0attesteif ST ATil StesO APPLICATIOese TO TMt u 8 esuCLLAR NtouLATORY C0eetA48Bioed OWLT IP THEV witH TO P008406 AND USE LtCleeHD MATthiAL |
|' L Of 6f t8 SutJtCT TO u l' NUCLE Ah m:0VLATORY C0esMissiON JumisDtCTION. .I
'

1. TMit i$ AN APPuCAfl0N FOR (Cnete aserspreew Hemt 8 NAME AND M AILING ADDRt&6 0F APPLICANT flattesele Caswl |

T A. NIw uCle.H ANGELO BROTHERS COMPANY
~""

e. AutNDW4NT TO uC&=st NUMetR 10981 DECATUR ROAD
~

C.athe m 0,uCENilNUMeta PHILADELPHIA, PA 19154
- -

3. ADD;.ansiasiWMENI LiCthstD MATtRiAL wiLL 05 USED OR PO66ts6tD. w

n

hSEE 2 ABOVE , , , , ,y.
.. n
**

,

4. NA.E OF PER40es TO St CONT ACT&D ADOUT THil APPuCATiON TEL&PMONE NUM6tR

LOUIS KUCHLER. - VICE-PRESIDENT / PURCHASING . % 215-632-9600
Supuit 4 TIM 8 6 THROUGH 11 ON sie a 11 * kPER. TML TVPt AND SCOPS Of thf 0AMATION TO St PROVIDED e4 Di&CRittoIN TMt uCEN86 APPLICATION GulDE

| E. 8:AD40ACTivt MAf TRIAL
6 Pu7iPositBI FOR WHICM UCENSED MAf TRIAL WILL 98 VHD.e t otaent ene mone nomt=<, D themsw anwo' Pnvece term.ene t. monim a

sinav ene time. See Appe'ndix ons . $m emov t See Appendix. p. 666which mii ns :
i
,

8 Ta**'NG '0R *D'uonALs w0 Rum 0 iN OR entovahtiNo RisTRiCTED art As. j
* ERAfe.7No'N'd!'[ES"NC't!' Not

' " ""*"''****'' " " '"'** * *""

Anolienble See Annendix. n. 5 j
i

S. F ACIUT6tl AND 60ulPMENT. 10. RADI Att0N EA8 8Tv PROGRAM. i
See Appendix p. 4 See Appendix pns. 4'6 5 '

\ ss. vCthut nts aos to con vonosuore von

|AMOUNTtNCL0sto s 290.00
Ia| 11.1%AST6 MAN AGlMENT. % p L ,, _|- See Appendix p. 5 ntCAtto0Rv

13. CtRTIPif.ATION. fas ar se smw* esse er epswscents TMt APPL 6 CANT UNQtH81 AND$ TMAT AL $1 ATSMENT$ AND Rt Pht& TNT ATIONS M ADt th TMi$ APPLIC AT10N eht :v
'

SINDIN0 uPON TMt APP /.lCANT ,

TMt APPLICANT AND ANY Of PICIAL (RECvTm0 TMil CERTifICat:0N ON 96M ALP of TMs APPLICANT,N AMtD (N ITEM 2. CERT!PV THAT THIS APPLICATION 18 s

PJ GP AmtD eN CONF 0RMITY WITH TITLE 10 CODE Op F EDlRAL ellGuLATIONS.PART4 30.32,33. 34,36. AND 40 AND TMAT ALL IN80AMATION CONTAihtD MEREIN. ji

" 15 TRut AND CORRECT TO TMt 0t8T Of TMtIR kh0wLtDGE AND Stut5.
WARNING 10 u 8 C SECTich 1001 ACT 08 JUNG tl, stae 62 ST AT 1st MAKtS IT A CRIMIN AL Of f th$t TO MAKI A WILLPULLY F AL5t ST ATEMENT OR RtPRtstNT AT10N 1

TO ANY.OtPARTMENT OR AGENCY OF TMt UNITto ST ATil AS TO ANY MATTER wiTMIN ITE JURISDICTION i

SiGgA ett-Ct RTip vlN iCt R T YPED/ PRINT 4D NAME TIT LE Daft

Q[#kdr 4 Louis Kuchler Vice-President 12/23/87 1

1 , . v e. m cce.e .e t u60, t 4 5 n,.. ,,, - |i .- m m mPu . hvMu n O. EMP ,, ov,o ,ov u mag,To ,v ,o3MCo.,IN,onWA,,oh o . ..u. .
|. X <sn0x stu-3 6M

"'"' "'* '"'"0'"8 * * * * = = w.i
* ON THE Ee0NOMic impact Os CURA:NT NRc REQULAfiONs OR ANv SUTURE

40 Paom" D h ac a s ov''T *ht T"'T *^ v ''" ef You' **c ***' **'*"
,

!

b16e 7 ar"r[m ee"nfecearst""""~ *""="~-* ***""+-*'*'"* * ***" "
"****cc*'~~sn n -sou s3 sM-w

i hvMuRO'6606
| *J

.

| sma-iu > sioM N/A ] vis k., $o /S$f [~] NO !'

s,ox. nog s w .ioM

,

FOR NRC ust ONLYj / n- . _ >

TvetOS754 ettLOG fit CAf t00RV i 4 AFFhovt D $ Y

i A4 he h [JwovNT atclia0 CMtCouun.

o&i1"8170L 28 DEC 187
. . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ - - _ _ - - _ - - - -
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APPENil1X TO SI'IT I F I C 1.lChNSE I'O R
L .

m

O
EXEMPT bYPRODilGT MATEHiALY' > ..

k
$ u' . .;'
;W h

*E.

\; I thituckground of Appiication'- ,

]'
$ -AiType of Applicalion- '.i

V'

k Angelo Drothers Co. ~i s hereby formally reqesting a
1

1

}-j .specifle licenr.e.,to- i n i t. i a l l y t rtin s f e r for saJe o r;'

>o
h' ' d i s t r i b til l o ri in the Ca.ted TStated P .'oilun t s containing

..i ex emp t - byp rodu ct in u t e r i a l . This applaention is made l
: ,-

pursuant t. o 42 U..S.C.![ 2Jil' - ( l 'J fl 2 ) and 30 C.F.R. 30.3 ;
c

-

1

s. . .

N ,.30.15,:and 32.14-(1987). The sub' ject of this license i
,

i r. .a. . compact 1 f]uorescent l a tu p contain.ing tin
i.

{ electron tube in the form of a glow starter. The
a

{: electran tube is within the class of prodticts ..j

v

speelfically exempted from certain licensing

y
_ requ i remen t s ley ope ra t ic;.. of_30 C.F.R. $ 30.15(a')(8)-' "

a
,.

because- it conta' ins less than 30 microcuries~ of. j
,

'lp. p r om e t h l um- 117 (Pm 147) and r a d l a t. i o n levels ' do not !
.

(

I exceed ' 'imillirad' per hour u t. a distance- of 1 b

centimeter when measured through 7 miiItarams per

; square' of centimeter absorber,

|h Annelo Brothers Co. requeuts that this
!

'licenw- encompass the electron tube i t s e l f- und a'
y

self-ballasted compact f luorescent .l .im p containing the; 4

;
*

i tube.
. .

.

g.'

? -t-

1

fc/ ,

Y .

#'
.-

,_
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l ' '" 'it;Producte to h e i l. i c e nk n ri
a >

fi .1; Ei e c t'ron' T ube-

P

h a,
:[e,Theolectron t ulie i s ' d e s i g n edl to .f unct ion as a glow.

e,

(: starter-in u. compact f l uo r e s e c t: ' lamp. The rt( 'a re twor
n. t

.

I elec t rodes . in: the glow st ar ter. .one ,18 radjoactive aad--

1:

ka
"

the;otlier. i.s'bi metal mounted non"radioactlve.
'

g

h. -Tho . rad ioact ive' Jelectrode is- comprised- of-
y . -

.

h' non t r att inac t ive iron oud nickel. alloy rod =plhted with.

1

k' - Pm-147. And yet that surfecu- is plated with-

e. en-

fj '_
, Jnun radioact2ve

'

Ni Lu,

C 'Cach' radioactive electrode contains a maximum of
l'

'O.5:microcuries ,o f P m - 1 17 ,- so, each niectron . tube
ze

h 3- contains u maximum 0,5 m'icrocuries of Pm-147.
?. e

E The outer unvelope of the e l e c t ro n ..t u tw consists 'o f
1,

f 's od d--l i m e glass, 0.45-0.55 mm. thich, which is' fused -'

!
I .to:cluso unch end and form 12 k e. - a peanut |,approximately

. . , ,
?

.

Ul.6;mm-max. long and 30'mm. max. in diameter.
,

I The e lec t ron t ub e ' w j ] l* no t. operate .l f the seal is
n
y

.. imperfect or the glass unvelope is cracked or
p
e

I o t li e rw i s e compromised,o
a

.

:2.The Compnet Fluoreent Iamp

b' The tubei is mounted in the compact fluoresce $t lamp..

L The tube i r. coaip l e t l y ent loved with hued plast.ie or
D

, m e t r.1 cover. The,se coverb furthel- serve to p r o t e c t. t h t.'-

y

|f tube.
e

,

, ,

'2' Q
,.

e

b

'
3 )

N . :*-{
w ,
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p- ,C--Productioniaud Shippiry4- '

.

&
.

for'
*.m , '

[,_
. . . . .

lamp- is. .buiit *
The ; compact- fluorescent:

1% ; , * '

'by ' Toshiba Corporatlon. 'T h o ' electronj * ;Angelo Brothers

I C .-I} _,j
- i r. .aluo 4bullt by - Toshiba Co rporat lon. The

~ i

} .tpbe
y ' . . -
4

.

7' o'l e c t r o d c 8 - used ju the t ube are manufacturnd for
'0 t( .

an unrelated company.
. .

Toshibatby1Nemoto and Co.. ,

3

A s, ,.

f; ' .The compact ' fluorescent lamps are 'in i t iall y -

s

. distributed in the lju i t eil S t a t e s = b y Angelo Brothers Co.
.

, .

'l -

t) . .

Jy; The conip a n y . dTstributes t. h e tubos us component- of 4

0
't - . compact' fluoree. cont lamp. Annelo Brothern . distributes-'

e , .i
-

the~ compact. fluorescent- lamps to' dealers and *

V
{.

distributors and. unrelated compaules.
,

p-

i;

i 'II.Soction -32.14--Requirements for Issuance of a

{ Epocific- !.icense for ili s t r i b u t i o n of Certain
p Items Conraining Exempt nyproduct Material-

[
t A. S e c t. i o n '3 2 .14 ( a ) -- G e n e r a'i Requirements-for issuance . .i

~

[- of-a Specific Liennse- (930.33)~
'

.
"

1. A p p t ;i c a t i o n for a Purpose Acthon12nd by the Act.

.L' The' stated purpose of the Atomi'c Energy Act- of
t

1951.- ~ as amended, (the Act) is' to regulate the

devei< vnent" of . atomic energy so as to encourage its
.

; peaceful uses, 1, / including uses that will strengt hen
< .

[ f ree' . compet i t ion in private enterprise, 2/ encourage-

t'

the development of the atomic energy industry, 3/ and .

.

encourage maximum seieutific and iudustrlal progress.
,

g..
-

4. /. In additlon, section 2til of the 'Act classifies'

4

, " i n d u s t r .i a l use" as a useful application.
.

.

Anstelo Brothers 's d i s t r .i b u t t o n of the electron tube

makes effective industrial use of the byproduct '

t,

4
material Pm-147 in a manner that facilitates modern 1

illuminations, c o n s t .i t u t e s a peaceful application of
.

-3- )'

3,
-e !

.
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'[y f |- - ha' .-

|D L ' .,

k I i.a t ona l c L o n e r g y , . a nd ; s t r e n gt h e n s.- free comj>c t it lon and
~

-

4 m
? privateienterpris'e,-thuw encouraging-both the' f u r t h'e r
R

iY' d e v e l'o pm e n t ~ u.f " t h e atomicLenergy' industry |andLmaximumr
w ep

icientific'and. industrial progress . wit hin t he meaning '

r
y .

!f ; o t'; t h e 1 A c t .
L
,

n
ut

U ~ 2 . Adequate Equipment and Facilities.

i .

,
alplicant-'s e luet ron tubes: are . testedThe-

'

t 'individuajly by- t ho- siia n u f a c t u r e r . They- wi.11 _not

[ _

operate, and ~ are rejected, af the glass envelope -l's- i .'
L

'

.

i n't a c t . The rad 4ation emitteu'by t h'c amount of I'm - 14 7

a'n . e l e c t r o d e does not penetrate- the. lutact glass^ -on
~ '

tube.

['' The compact fjuurescent ] amps 'upe: packed for'

V

shipping in bubble wrap or other appropriate; packaging
'

. .<

d e s i g n e d -- t o protect against breakage. As' previously-'

y
i ". stated. the plastic or metaj glove-and cover increase

't he. prot ect ion of t he tube,
,

c; A perionic random sample of .c'ompact fluorescent
,

{- . lamps ' is subjected to drop tests designed to ensure
r .

~

the-tubes wijl survive the conditions of shipping.and
g

. h a nd'l i ng . No tube has been known to break during such

! test.ing.

*
|,
i

i

i

{ 1/ 42 U . S . C . f.! 2 0 t t . 2 013 (1982)
V .2 / 42 ll.S.C.1 2011 (1962).'

N 3/ 4 2 U . S . C . % 2 012 (1982).
4/ 42 t) S.C 5 2013 (1982).4 '.

L <

, |
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L ., rwelo Brothers #*i- warehouses have in-rnck sprinkjer
.. .

i;

[, systems, which are in f til j compliance wit h insurers'

'
'

. standards and offer exceptional protect 2on against
a,

The warehouses also incorporate modern security'k .%.,1re.3.;
,

. theft or tampering.
f

systems to prevent
,

?

t ..
1'

.3. T r a i n i n *: and' Experience for lla nd l i n g ofm

[ ' C o m p .i c t Fluorescent Lamps
4:

ff. Angelo Brothers 'ha's been in the lamp business for many'

years, and employees are experienced in the proper
.

,

", handling, s h .i p p i n g , and storage of lamps requiringi

:4
1 special care, such as compact ~ fluorescent lamps.
;

f 1t should be noted that the Nuclear Hegulatory

Commission's (NHC) regulations recognize that electron

; ' tubes containing less than 30 Sierocuries- of

i -

l' rom e t h i um .14 7 are items of relat2vely small concern
.e

in terms of health.and safety, since they are exempted
... .

from certain licensing requirements under 10 C.F.H.

15(a)(8) (1987). Neverthless, a l'1 Annelo Brothers
: .

I personnel will be informed of the existence of

byproduct material in the compact fluorescent lamps

and will receive instruction in proper handling of the

'l aia p s , including clean- up and disposal plocedures in-

case of breakage. All waste dispo al will meet or
f

-

h exceed NHC and applicable state regulations,.

t

*
.

D. Section 32.1.l(h)(1)--6 Application Item 5)
--Hadioactive Materiai

#

The radioactive material c o n t. a i n e d in the electron

tube is p rome t h i um- 1;17. The Promethium-147 is a solid

plated on an ejectrode composed of iron and nickel

6 alloy (non-radloactive).

5-
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r
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And7yet surfrico-of'the elect' rode-1s electroplated with.
.

I n o n -- r a d i,o a c t i v e N i'- S it . The- maxim'um . quantity per

electron' tube-is 0.5 m i c ro c u r i e s ,
q.

4
E ....

Section: 32'.14(h)(2) -lApplication i t em 61 i'u rpos e'

I ' Ch'' f o r
t

Which t,6 censed Maternal will b e - |J s e d
( s

The licensed material will ini contained > in an

electron tube.which=wil|- function as-a glow starter'in,

f

1 t. h e compact fluorescent lamp. The compact fluorescent

-Iamps may lie imported and-d.istributed by Angelo Brothers
te

D. Sect ion 32.1 1 ( b ) ( 2 )- Details ot~ Construction+

A= drawing of the g)ow starter is attached hereto as

,
Attachment 1. .

/

Glass: Soda-. lime4

Dimensions: As shown in drawing. .-
, , , ,

Glass Thickness: 0.45-0.55 mm.
... _* Sealing is achieved by fusing the ends of the glass

of each tube together utilizing heat followed by an

annealing process.

A drawing of the compact fluorescent lamp containing

the glow starter is attached as Attachment 2.

F. . Soetinn 3 2.' l 1 ( b ) (:1) --M e t. hod a f Co n t a i nme n t or
'

g hinding

The Prome t hi um- 117 is bound to the iron-nickel

* alloy lod by medus of electroplating, For the details.

'

of the method of containment b y- means of the glass

. bulb, see Section D. above. When contained in the

'

compact fluorescent lamp the electron tubes are

enclosed by the hard plastic or metal material.

-G-
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.i

3-~, '

v.- . o..

- This = enclosure would minimize or prevent any-

exposure to the environment in the extremely unlikely
!

. cvent of breakage of t 'h e . electron t ube or the glow
1-

4

.' s t a r t e r .
,..

*
*

,.

..

i F. Section 32.14(b)(4)--Procedures for and Results of
h prtotype Testing.

I Toshiba1 Corporation sobjects; a random sample of the.
t

^ glow starter and the fluorescent lamp containing the.

r* glow st art er to drop tests in the p roto t.ype . These
g

tests are . designed to replicate the most . severe

E
.

cond i t ion likely to be encountered, i . e . ,- shipping or

s
handling of the product. No break in the glow starter'

has been expericuecd as a resuJt of these tests, and

consequently, there has been no release of the nuclear
-'

e.
. .

material to the' environment.
"

byproduct

..

G. Section 32; 14 (b ) ( 5 ) - -Qu a 1 i t y Control p'rocedures to
. be Followed in the Fabrication of Production Lots

and Quality Control Standards

A ' schematic diaglam showing all qualit y control

procedures utilized by Toshiba Corporation in the

fabrication of the electron tube is contained in

Attachment 3.

With. respect to the electrode itself, a random

sample is undertaken by Nemoto and Co. of 10 in every
~

~10,000 units to determine f.he amount of Promethium-147

per electrode. To. i . r o r p i .3 ' ion test Iights every

'

. electron tub- as u 94 i ' t '. a l electron tube. Any
g

electron tube not lighting, as in the case of a break

would be-rejected.

~7-
I r
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n Toshiba . Corporat f ori. t est'. .llghts every compact i
;

(flu'oresc'ent = lampi as an individual compact [luorescent .5
'

./.m , _- .

the' United States. Each such-
.

V .', :langi. , before shipment. to
,1, ; . , ' . 1> .
4

C. 1 -i.nspection'to be' conducted in accordance with 32.110
, -

,

(J _(a).Any:
.7

- f aulty ~ compact fluorescent- lamp will~ not be. |
~

,

) shipped --.and be returned to Toshiba - Corporation or I
[ .-
'

' disposed' of.L.in every instance in accordance' with ,

'
-

7. w:
'j 9 ' ' '

' applicable-federal and/or state-low.

1: ' e -1
, ,

pf , .i . 1,

* 'H. Section 32.14(b)(6)--Labeling

# : Each' individual carton: of the compact fluorescent
k

' lamp'will be labeled or printed-as follows:;-y
q:

I

[ Distributed'by
.

* Angelo Brothers Co. '

" * 'p Pm147 ''

, .v
.

:(.
.

#
1.- Section 32.14(b)(6)--Radiation Level and-Method of

'| ' Measurement ,.

,++
'

-The level of radiation from the electron-tube both
;
# individually and as contained within- each compact

fluorescent lamp is-zero.

.

!{:
i
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It- Attachment 1
'

'

,

J. ;

L'' ff GLOW-STARTER BOTTLE
I C CONSTRUCTlON

.

-
,..,

'.

.

, } n h

.

,.

.

: "' 3 s,.

-.,

_ 0.45~0.55as-n -

L - -

,

%
5 Q, ., ,

j%%

/ ola.0. san _ 6- g
- '

ms =

; ,
. ..

/p
.

=
-

J' - Y
3 f.

7 -

\M
<- 10 Max . ->*

.

.

N

No. PART NAME
'

1 Glow star'.er bottle< -

'2. Hi-metal electrode (non-radioactive)
3. Radioactive electrode
4. Fe-Ni-alloy wire (non-radioactive )
Si . P ald 7 ( Rad i cac t i ve, E l ec t rop l at i ng )

| 6. Nib 8 (non-radioactive.[lectroplating) k
7. Dunet wire (non-radioactive)

- 8. Glass sten

|~ , .



- - - . - . .

__

'g. .. >

y+ .
,

%MA -

.

1g... ;.; t

8- a
''

@ i . . . ,

,' . At.t.achmsnt: 2-A -|
<

4t/ l

y ;

f 1
.,

',b .-COMPACT FLUORESCENT LAMP
4 ( ('ON STR UCT I ON-

* (B FG-16):4

-
,

.

1-
;

e1

Jc

h
,

[ l '|
.

=
-

. . . '
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.
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1.

|
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.

;
-

.

NO. P A ff T N A M it,
1 Screw base.c
2 Ballast-

-

3 Classis
a 4 Ballast case.

5 Starter leider'

6 inner bulb
7 Globe'

8 Cover
9 Catiacitor

10 Glow starter bottle
'

<
,
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!|1 COMPACT F 1 110 R R S C E NT 1. AMP
CON STitllCT 1 ONL, <

I ( B F T-16 ). q
.

;. .

( - e.
'

Y ( x
r W f'
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i d
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~

\' 2
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'

.i
'

_

;
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y'

e

\
'

' g.

s
.
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>

_

.1 ,

p

NO. Pi,ifT NAME ,

,, .

-1 Screw 1e50

2 Ballast
a.. -

3 Classis'

4 Sallast case
5 Starter holder .

*

4 Inter lo','' (.

'' 7 Globe

8 Cover'

9 Calecitor _,

10 Glow starter bottle _
,

'
i
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~ Attachment 3* :

t:

.

' Glow-Starter.(Quality Control Procedure)

Yi
;

,

( Flow Chart Manufacturing Process control ites Control Object

{ Bead Tube

00 Tube Cutting Length Quality Check

U. Velds

9 B1 metal (Electrode)'

,

4

O Mounting -
,

? -0 Mount Check Electrode Gap Quality Check

Back Tension
T U Activator

.

O Activator dipping

{ Bulb Tube

00 Tube' Cutting Length M/C Check'

,

|. .

Bulb Making '

O Sealing
..

.
-U- Gas Filling

00 Exhausting

Cas Pressure !

Exhaust Level MS Oned
'

[] Discharge Check

O Aging

[] Characteristic inspection Lasp Test J IS'

O Packing
,

O Shipment !.;spection

(
V Shipscot (

'

,

t .
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Attachment 4- '

TOSillBA Glow Starter Quality Standard .

.( ior Compact Self-ballasted fluorescent Lamp use )

I

Ites i Spacification Sampling Testing Heasure.

.

Starting Time (sec) Max. 15

(at-180V)

Dead Time -(sec) 0. 4~ 2. 0

.- ( s t 108V) .

n-20 ; c-0 Electrical Testing
s

. Pre-heat Time (sec) Hin. 0.5 Device

(at 120V) - per' lot per day

Breakdown Voltage ' Hin. 72

(V) Hax. 106

Non Re-closure Hih. 72

. not reclose within 60 secVoltage (V) (
__

_

s

life Test Hin.6000 times n=10 c=0 Life Teater

(25 sec. on-30 sec. off)- per lot pei month'

-

.

' Endurance. Test Nix. 5 n=10 c=0 Endurance Tester

. continuously on and off) per lot per month(.

p .
.

Electridal Testing
Appearance ~ start an and off n-315 c=2-

~

Inspection normsIIyatL1'08V per lot per day Device

.
- .

- .n- ,.-
'

b;5 -''s., g . % ;;Z1b;;g t x.4 , _

-

s,
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L AtIachment 5 i

n

- <

.
,

_Coroact_ Fluorescent lard'(0Unlity Cont rol Procedure)
i flow Chart Hanufacturing Process Control item Control Object

a' >

U Bulb
Phosohor t'

Inner bulb coating Transmission Quality check !
3,.

:, Baking Terperature Quality check

Mount
;

' Sealing Length Quality check-

d Bendi'ng Temperature
'

Dimensions Quality check
,

'

t U Amalgat
U- filling gass .

- -( >O 1r.ner bulb exhausting -Gass-pressure Qu a l i t y E'h'e c k [
~

Exhaust level-

,.

[] Inner bulb inspection Unlighting Quality check
'

Appearance
,

W Ballast -

V7 Ballast case'
'

W Chassis
7 Starter holder-

U Glow starter bottle
U Capacitor -

,

7 Cover
,

9 Screw base
U Glo'eb

'' Assembly
,

Aging Aging sch'edule Quality check

Inspection Unlighting Quality check
,

Appearance

Packing k

Out going inspection Characterilstic JEL -

Out going

n
O!
;'

_ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ .
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Attachment'G
TOSill B A Compac t Self-ballasted Fluorescent I.a s p [

Quality Standard:(fi'nished Lamp) M

.

Ites Specification Sampling Testing' Measure

*
.

.

Starting time (sec) Max. 7 (at 95% Rated
voltage).

^m
.

tamp Current (aA) 265 i 20(BFG120V16)
.

*
270 15(BFT120\16) n=3. c-G Electrical and' Photometric Ds

per lot per day Testing Device j

Lasp Wattage (W) , (16) (nominal) -
-

- $th".
D'

tusinous Flux (La) 670 x 70(BFG120V16) "

750 i To(BFT120V16)
.

e.s
tighting Appearance Light normally at n-80. c=0 Insr3ction Test Device 8.3,J

M
Inspection 94% Rated voltage per lot per day

' I.

Torsion Test (M . a) Withstand at 3.0 n=3. c=G . Torsion Tester-
per sonth

-

N a torgue j

*-
Drop Test' To cm height n=30. c-0 Brop Tester

per sonth - ..

(Packin0 Case)

life (houis) .6000 ( 8 F,G 12 0V16) n-3. c=0 Life Tester .

,

9000 (BFi120V16) per sonth .

~

,

.

.

.

.
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