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INTRODUCTION

1 Scope

1.1 These requirements cover automatic and manual starters intended for use with fluorescent lamps in
accordance with the National Electrical Code. Starters for use with simple reactance-type
fluorescent-lamp ballasts are intended for use in circuits involving a potential of 125 V maximum. Manual
starters incorporating a line switch are rated either 125 or 250 V.

2 Components

2.1 Except as indicated in 2.2, a component of a product covered by this standard shall comply with the

requirements

2.2 A compor

a) Inyolves a feature or characteristic not required in the application of the’compo

ot 3
vl iidat CUTTTIPUTTCTTL.

ent is not required to comply with a specific requirement that:

produft covered by this standard, or

b) Is puperseded by a requirement in this standard.

2.3 A compo
use.

2.4 Specific

exceeding sp

hent in the

ent shall be used in accordance with its rating established for the intended conditions of

mponents are incomplete in construction features or restricted in performange capabilities.
Such compongnts are intended for use only under limited conditions, such as certain temperatures not

cified limits, and shall be used only under those specific conditions.

3 Units of Measurement

3.1 Values stpted without parentheses are-the requirement. Values in parentheses are

approximate information.

4 References

4.1 Any undated reference to_a code or standard appearing in the requirements of this sta

interpreted as

referring tosthe latest edition of that code or standard.

explanatory or

hdard shall be
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AUTOMATIC

CONSTRUCT

5 General

STARTERS

ION

5.1 An automatic starter is a device that completes the circuit through the lamp filaments and the ballast
when the line switch is closed to energize the circuit, and then opens this circuit automatically, after a time
delay, to impress voltage across the lamp.

6 Mechanica

I Assembly

contact while

6.1 An auto
the starter is
withstand the
7 Enclosure

7.1 An autom

£ + 4 baoll kL 1 | ot L 13 ol f %
U oldAdlntiTr olidll VO TUTIvIiVOoUTU oU At 11U ' 1ive 'JCJ.I o Al UAFUOUU U1 PUIOUIIO \
installed as intended in a holder, and shall have the strength and rigidity
abuses to which it is likely to be subjected.

atic starter shall be enclosed in a housing that, as measured on the flat sur

necessary to

face, shall not

be less than §.010 inch (0.25 mm) thick if of steel, not less than 0.015.inch (0.38 mm) thick if of other

metal, and no
7.2 An encloq

7.3 A metal e
inch (0.20 mn

Exception:
uninsulated li

7.4 The enclq

a) On
provid
and e

b) On
glow 3

less than 1/32 inch (0.8 mm) thick if of phenolic composition.

ure of iron or steel shall be protected against corrgsion.

) thick, and mica shall not be less than 0004 inch (0.10 mm) thick.

Vhere permanent spacings of not less' than 3/64 inch (1.2 mm) are maintg
e parts and a metal enclosure, theliner need not be provided.

sure may be formed with eijther:
e hole not more than 1/8-inch (3.2 mm) in diameter or more than 1/8 inch w
ktends at least 1/8"inch beyond the edges of the opening on all sides; or

e hole that«s\not larger than 1/8 inch in diameter, provided that only a glass
witch, either with or without a parallel-connected capacitor, is housed.

hclosure shall be lined with insulating material\Fibrous material shall not be Ig¢ss than 0.008

ined between

de if slotted,

ed that a lining suchtas described in 7.3 covers the opening, is securely held in place,

-enclosed
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8 Electrical Assembly

8.1 A current-carrying part shall be of brass, copper, or other metal acceptable for the particular

application.

8.2 The requirement in 8.1 does not preclude the use of iron or steel in bimetallic parts and otherwise if
such parts are necessary for the proper operation of an automatic starter in accordance with its intended

use.

8.3 An uninsulated live part shall be permanently mounted and secured in place so that there can be no
turning or shifting in position that would result in any reduction of the spacing required in 9.1.

8.4 Phenollc JUIIIPUO;t;UII U1 thU cqu;va:cllt IIUt :UDD thall 1/’32 ;Iluh (C.S IIIIII) thlulr\ |||c|._y b.' used for the
mounting of liye parts; but fiber is not acceptable.

9 Spacings

9.1 A spacing of not less than 3/64 inch (1.2 mm) shall be maintained betwéen live parts and a metal

enclosure.

PERFORMANCE

10 Endurance Test

10.1 An autopatic starter shall control a circuit that consists of ballasts and lamps of the type for which

the starter is ihtended when subjected to an endurancectést of 6000 cycles of operation.

10.2 The lamp and ballast are to have characteristics that result in the preheat current gnd the ballast
output voltagg shown in Table 10.1.

Table 10.1

Ballast output voltage and preheat current

Rating of lamp in Nominal diameter of Nominal length of Minimum output Mirjimum and
watts lamp lamp voltage of ballast in maxium preheat
volts current in amperes
Inches (mm) Inches (mm)

4 5/8 (16) 6 (150) 118 016 —0.25

6 5/8 (16) 9 (230) 118 016 —0.25

8 5/8 (16) 12 (305) 118 016 —0.25

14 1-1/2 (38) 15 (380) 118 0p4 —0.65

15 T(25) T8 (460) 118 0.44 -0.65

15 1-1/2 (38) 18 (460) 118 0.44 — 0.65

20 1-1/2 (38) 24 (610) 118 0.44 - 0.65

22 1-1/8 (29) 8-1/42 (210) 118 0.50 - 0.70

25 1-1/2 (38) 33 (840) 118 0.45-0.85

30 1(25) 36 (915) 200 0.40 — 0.65

32 1-1/4 (32) 122 (305) 150 0.55-0.75

40 1-1/2 (38) 48 (1220) 200 0.55-0.75

90 2-1/8 (54) 60 (1520) 150 1.45 -2.20

2 For a circular lamp consider this dimension to be the outside diameter.
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10.3 To determine whether an automatic starter switch complies with the requirement in 10.1, six samples
are to be tested with lamps as specified, and using two-lamp, high-power-factor ballasts if commercially
available. A starting compensator is to be used if and as specified by the manufacturer of the ballasts.

10.4 During the endurance test, an automatic arrangement is to be used for opening and closing the line
supply switch. In each case, the supply voltage is to be applied for a period of 20 seconds, during which
time the automatic starting switch is required to operate successfully. The off period for the line switch is
to be determined from the inherent characteristics of the automatic starter, and is to be long enough to
enable the starter to function, but short enough to achieve maximum speed of operation on the endurance
test. The off period for the glow type of automatic starter usually is 40 seconds, whereas other types of
construction may require a considerably longer time (in the order of 100 seconds).

rmance of an automatic starter during the endurance test is determined 4o,pe acceptable
by observing pperation of the six samples for a total of 100 applications of line voltage\(stafting attempts)
to each startef — with the 100 starting attempts being observed in groups of 20 attempts gt five different
intervals during the complete test. Normally, the observations are to be made ferlthe first R0 cycles, the
last 20 cycles| and approximately at 1440 — 1459 cycles, 2880 — 2899 cycles;and 4320 1 4339 cycles.
The performance of a sample is unacceptable if the lamp is not started within a 20-second interval more
than ten time$ for the 100 observations. Overall performance of the starter is acceptablg if five of six
samples are fpund to be acceptable.

11 Deactivated-Lamp Test

11.1 Unless repeated functioning is limited by means of a“thermally operated control, aufomatic cutout,
or the like, an[ automatic starter shall be capable of perfofming its intended function followjng 5 hours of
continuous opleration through the starting cycle in a circuit that simulates a deactivated-lampp condition.

11.2 If an aufomatic starter includes a cutout or\similar device to discontinue flickering offa deactivated
lamp, this tesf shall consist of ten periods, ef(hot less than 2 hours each, of operation under simulated
deactivated-lamp conditions, conducted ins¢onjunction with the Endurance Test, Section 1(.

11.3 The ten [periods of operation are-to be arranged to occur at approximately equally spaced intervals
during the En@lurance Test.

11.4 The simplated deactivated-lamp condition may be obtained by using unactivated-filament lamps; or
it may be obtdined by using\wo lamps with a pair of lampholders wired in the intended mahner, with one
end of one lamp inserted" in one lampholder and one end of the other lamp inserted |n the second
lampholder, the otheriends of the lamps being free.

11.5 The Degctivated-Lamp Test is to be made under the same conditions as the Endurande Test, except
that the line switch 1S 10 be Teff on confinuously. Samples which have been subjected o the Endurance
Test shall be used.

11.6 If not less than five of the six samples perform acceptably, the overall performance for the
deactivated lamp test is acceptable provided the five samples have successfully completed the Endurance
Test described in 10.1 — 10.5.
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12 Dielectric Voltage-Withstand Test

12.1 An automatic starter shall withstand without breakdown the application of a 60-Hz essentially
sinusoidal potential of 1000 V for 1 minute between live parts and dead metal parts.

12.2 To determine whether an automatic starter complies with the requirements in 12.1, the device is to
be tested by means of a 500-VA or larger capacity transformer whose output voltage is essentially
sinusoidal and can be varied. The applied potential is to be increased from zero until the required test
voltage is reached, and is to be held at that level for 1 minute. The increase in the applied potential is to
be at a uniform rate and as rapid as is consistent with its value being correctly indicated by a voltmeter.

12.3 A 0.020-pF capacitor, or one with less capacity, used as a component of an automatic starter shall

i between the

withstand for
capacitor tern
terminals and

root-mean-sqyare voltage to which the capacitor is subjected during operation, but not leq

12.4 Six sam

for the Dielecfric Voltage-Withstand Test.

MARKINGS

13 Details

13.1 An automnatic starter shall be marked on the exterior of the enclosure with the:

a) Ma
organ

b) Th
c) Th
MANUAL ST/
CONSTRUCT]
14 General

14.1 A manu

4 H + HE 12N + L leel aYaWl M | o ll H el ES ol L
T TTTutS  wWitnvut VTTARUUWIT A UUTT T4 Coollitidily  olffuovuiudr pulornialr dppITe

inals. If the capacitor is metal-enclosed, it shall also withstand the samg*te
the metal enclosure. In either case, the test potential shall be three fimes

bles previously subjected to the Endurance Test and Deactivated-Lamp Test

nufacturer's name, trade name, trademark, or other descriptive marking by |
zation responsible for the product can be identified,

e catalog number or the equivalent, and
b lamp wattage.
ARTERS

ION

| starter is a momentary-contact switch that is intended to be used to clog

circuit when s

arting a fluorescent lamp, and may include a line switch in the same unit.

st between its

the maximum
s than 900 V.

are to be used

vhich the

e the filament

14.2 A momentary-contact starter switch shall be so made that it cannot be left in the position in which
the circuit is maintained.
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15 Enclosure

15.1 General

15.1.1 A manual starter shall be provided with an enclosure that shall house all live parts, except for
wiring terminals and for live parts recessed to reduce the likelihood of contacting wires or flexible cord.

15.1.2 A nipple (male or female) through which wires may pass shall have no fewer than five full clean-cut
threads of standard pitch as indicated in Table 15.1.

Table 15.1
Threads for nipples

Pipe trade size in inches

Threads per inch (per 25.4)/mm

27
18
1§
14
14

as indicated in 15.1.4, a female nipple shall be provided with a No. 8-40 se

1/8
1/4
3/8
1/2
3/4

15.1.3 Excep

15.1.4 The sz

tapered threa

15.1.5 A nipgle that is not integral with the body of the device shall be secured so that
enclosure, and so that mechanical strehgth equivalent to that of a unit piece

relative to the

tscrew may be omitted from a 1/2-inch (trade;size) or larger pipe size nip
and is designed to be tightened with a wrengh:

15.1.6 A manjual starter that has a threaded pipple for attachment to rigid metal conduit
larger shall be provided with a positive end stop for the conduit and a bushing or equivalent

(trade size) or|

smooth, roungled surface to permit entryCof the insulated conductors to the switch enclq
t damage to the insulation.

conduit withod
15.2 Lining

15.2.1 If the 4
all such mate

nclosure of amanual starter is wholly or partly of conducting material, the ing
ial shall belined completely with insulating material and firmly secured in g

cannot become displaced under conditions of ordinary service. This lining shall keep |

contact with the enclosure, even though wires inside the switch loosen or become detac

positions undefr thesterminal screws.

tscrew.

ble that has a
it cannot turn
is provided.
bf the 1/2-inch

sure from the

ide surface of
lace so that it
ve parts from
hed from their

15.2.2 The lining of a manual starter shall not be less than 1/64 inch (0.4 mm) thick.
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15.3 Bushings

15.3.1 The cord-inlet hole in a pendant type of manual starter shall provide an opening of not less than
9/32 inch (7.1 mm) in diameter for flexible cord without a jacket, and not less than 13/32 inch (10.3 mm)
in diameter for a jacketed type of cord. An oblong opening shall accommodate an 18 AWG (0.82 mm?),
Type SP-2 or heavier parallel construction flexible cord.

15.3.2 The cord-inlet hole in a pendant-type manual starter that has a metal enclosure shall be provided
with an insulating bushing or the equivalent. The insulating material of the bushing shall be porcelain,
phenolic or cold-molded composition, or other equivalent insulating material.

15.3.3 Hard fiber is acceptable for an insulating bushing if it is not less than 3/64 inch (1.2 mm) thick and

is so formed 3

15.3.4 A thre
(trade size) pi

ol P [l oot i + Lo ££ ool L PN HH £ N H H
O STCUTCUTTT Pract—urat it car ot ot antttCU Oy COOTrtoOTS- OT-ordnary 1ol

hded insulating bushing used in a threaded nipple shall not be smallertha
be size.

15.4 Strain relief

15.4.1 Strain
flexible cord d
the enclosure
may come in
like, which m4g

15.4.2 A met
intended parti
diameter of th

16 Bases an

16.1 A base
or other insulg

16.2 The mat
creeping, or d
in service.

relief shall be provided in a pendant-type manual starter sq that a mechanice
annot be transmitted to the wiring terminals. If strainrelief is provided for b
for a knot in the flexible cord, the surface against which the knot may bear g
contact shall be well insulated and free from projections, sharp edges, burrg
y damage the cord.

ture.

n the 3/8-inch

| strain on the

space within
r with which it
, fins, and the

bl cord grip to provide strain relief may.be&’employed on a pendant-type manual starter

Cularly for use with a jacketed type of flexible cord such as Types S, ST, SJ
e cord-inlet hole in the clamp is not legs than 5/16 inch (7.9 mm).

i Bodies

or SJT, if the

br body for the support of'live parts shall be of cold-molded, phenolic, or ureg@ composition,

ting material determined-to be acceptable for the particular application.

brial for any part 6f'a base or body shall not create a risk of fire or electric sho
storting under conditions of arcing, temperature, or mechanical stress that are

16.3 The m

rial used to support live parts shall be acceptable with respect to flammabi

Ck by warping,
likely to occur

ity, resistance
al shall have

to arc tracking,.ignition from electrical sources, and moisture absorption. The mater

i

acceptable diglectric and physical strength. The material shall not display a loss of thgse properties

beyond the minimum acceptable level as a result of aging.

16.4 Insulating materials relied upon for the support of live metal or for insulating barriers shall be rated
for continuous operation at 90°C (194°F).
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17 Sealing

17.1 A live nut or screw head shall be recessed to a depth of not less than 1/8 inch (3.2 mm) in a hole,
and shall be covered with sealing compound having a depth or thickness not less than 1/16 inch (1.6 mm).

17.2 A sealing compound shall not soften at the temperature to which it is likely to be subjected during
operation.

18 Live Parts

18.1 General

18.1 .1 A“ CUr A=l It Ually;lly palto oha” hCJ.VU CJ.III'J:U |||cta: fUI Oilfl‘l oo Al Id tU :;Ill;t thc tUIII}J rature rlse tO
not more than 30°C (54°F) on any part while carrying rated current.

18.1.2 A metal part that holds contact jaws shall be securely fastened to the supporting bage or mounting
surface by mgans other than friction between surfaces so that it will not turn orishift in posjtion.

18.1.3 lIron o1 steel, plain or plated, shall not be used for parts which are depended upon tg carry current.
18.1.4 A stee] which is corrosion resistant (stainless) or a steel which-is protected againgt corrosion by
cadmium plating, zinc plating, or an equivalent protective coatingémay be used for wire-birjding nuts and
screws when fhese parts are not depended upon to carry current.

18.1.5 A live part shall not turn relative to the surface on which it is mounted.

18.2 Termindgls

18.2.1 A manual starter shall be provided with wiring terminals or leads for the connection|of conductors
that have an ampacity not less than the rating.of the device.

18.2.2 A binding-screw terminal shall-beprovided with upturned lugs or the equivalent fo hold a wire
under the head of the binding screw. The setscrew form of wiring terminal shall not be usgd.

18.2.3 A terninal plate that has a tapped hole for a binding screw shall be of metal not Igss than 0.030
inch (0.76 mn}) thick and shall have no fewer than two full threads in the metal.

18.2.4 For a binding s¢rew with 32 or more threads per inch (per 25.4 mm), a terminal plate formed from
stock 0.030 irjch (0.76-mm) thick may have the metal extruded at the tapped hole for the |binding screw
to provide twd full threads.

18.2.5 A binding screw shall thread into metal and shall be recessed or located so that it is unlikely that
wires can contact it after installation.

18.2.6 A binding screw shall be no smaller than No. 6 (3.5 mm), and shall have no more than 36 threads
per inch (per 25.4 mm).
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18.3 Leads

18.3.1 Except as noted in 18.3.2, a soldered connection shall be made mechanically and electrically
secure before soldering. The connection shall be insulated unless spacings are provided that are not less
than those indicated in 9.1.

18.3.2 If mechanical security of a soldered joint cannot readily be accomplished, the joint may be made
without mechanical security before soldering, provided that both sides of the joint are secured in a manner
that makes a strain on the connection unlikely during the manufacturing process or thereafter.

18.3.3 Wire leads provided in place of wiring terminals shall not be less than 3 inches (76 mm) long and

shall comply with 18.3.4 — 18.3.8.

Exception: T
fixtures or apf

18.3.4 A leaq
provided with
subjected, bu
provided with

18.3.5 A ther

18.3.6 The cd

18.3.7 A lead
other than wh

18.3.8 Wires
switch is incly
switches shal
second.

he lengths of the wire leads are not specified for starters intended for factor)
liances.

shall employ stranded conductors not smaller than 18 AWG,(0.82 mm?)
insulation rated for the voltage involved and for the temperaturésto which it

not less than 75°C (167°F) if provided with an outer braid;\not less than 9
an outer braid. See also 18.3.5.

18.3.4 effective September 1, 2006
moplastic-insulated lead shall:
specifically for use in an electric fixture; or
a type that has a potential rating of 600 6r more volts.
nnection of a lead shall not break-when subjected to a pull of 20 Ibf (89 N) f

shall be finished to show a-color other than green or green and yellow and
te or grey.

of different colors shall be used to identify the circuits of a multiple-circuit d
ded in the assembly, the leads for this circuit shall be black and the lea
be of a distinetly different color, preferably blue for the first starter circuit a

assembly on

and shall be
is likely to be
0°C when not

or 1 minute.
shall also be
bvice. If a line

s for starting
nd red for the
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