2000.01.28 \ -UL964 Victor Tan(2005-4-25) -1-

UL 964



2000.01.28 \ -UL964 Victor Tan(2005-4-25) -2-

JANUARY 28,2000 - UL 964 trl
Underwriters Laboratories Inc. (UL)
333 Pfingsten Road

Northbrook. IL 60062-2096

uL UL964
2000.01.28

1999 4 30 UL (9
uL uL
ul uL

uL uL

uL

uL uL

UL ! !



2000.01.28 \ -UL964

Victor Tan(2005-4-25)

-3-

UL

UL UL

UL

UL
UL
UL

UL
UL

UL

LAN



2000.01.28 \ -UL964 Victor Tan(2005-4-25) -4-

UL /

O 2000

UL 964

-1933.05
-1935.06
-1942.09
-1950.10
-1954.12
-1968.11
-1975.09
-1981.08
-1988.03
-1994.11

2000.01.28

UL



2000.01.28 \ -UL964 Victor Tan(2005-4-25) -5-

ISBN 0-7629-0494-1
COPYRIGHT 0 1975, 2000 UNDERWRITERSLABORATORIESINC.

a o~ W N R

© 00 N O

10
11
12
13

14
15
16
18
18.1
18.2



2000.01.28

-UL964

Victor Tan(2005-4-25)

-6-

19
191
19.2
20
21
22
23
24
25
27
28
29
29.1
29.2
29.3
294
29.5
29.6
29.7
29.8
30
31
32
33.

35
36

(All Products)



2000.01.28 \ -UL964 Victor Tan(2005-4-25) -7-

37

38

39



2000.01.28

-UL964

Victor Tan(2005-4-25)

-8-

E. UL

F. UL

UL

UL

UL

ob

(UL)



2000.01.28 \ -UL964 Victor Tan(2005-4-25) -9-

1
11

ANSVNFPA 70 120V ac

12 1-2

13 120V ac

14

2.1
2.2 —



2000.01.28

-UL964

Victor Tan(2005-4-25)

-10-

6.2

7.1

7.2

7.3

(0.8 mm)
50

7.4

9

229mm

1/64 inch (0.4mm)

1/32 inch

10



2000.01.28 \ -UL964 Victor Tan(2005-4-25) -11-

7.4 1999.04.30

7.5 UL1581
UL1434

7.51999.04.30

7.6
1.7

7.8

81 8284 /16  (1.6mm)

1/32 (0.8 mm) 364  (L2mm)

83 81 82

8.4 3/64

(1.2 mm)

9

91 18.1.1-
18.1.3 29.1.|

9.2 - - -

11



2000.01.28

\ -UL964 Victor Tan(2005-4-25) -12-

9.3

9.4

9.5

9.6
9.7

9.8

29.4.3,29.6.1 - 29.6.4, 29.6.6,

9.9

29.6.4,296.6 29.6.7

9.10

b)

911

911

12

2951 29.65

UL248-14
1999.04.30

35

9.10

9.9,181.1-181.3,29.1.1,29.4.1 -

29.6.7

9.8 29.6.1-

KING-ZIAE

10

,UL991
UL 248-1 -1

12



2000.01.28 \ -UL964 Victor Tan(2005-4-25) -13-

10
10.1
10.2 10.1
a 1/8 (3.2mm)
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30.1 30.2
12.8

12.9

13
131 7.5

14
14.1 15-36 3 6
24
142 a
14.1
25+ 5'C (77.0+ 9.0"F).
table 14.1

142 18.22,29.21, 29.6.4 1 25mm 100
5 0z/yd2 (170 g/m2) 105
+ 15 0z/yd2 (3.56+ 0.51 kg/m2)
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SAE J314, Grade F-1 1,1

29.8.1 and 29.8.2

Section 30

29.8.1 and 29.8.2

Section 30

14.3 18.1.4,29.1.2,294.1, 29.6.2 14.2 1 25mm
1/2 12.7mm
14.4 14.2
14.2
Section 15 Section 15 Section 15
Section 16 Section 16 Section 16
Section 17 Section 17 Section 17
18.1.1 - 18.1.6 18.2.1 - 18.2.3 18.2.1 - 18.2.3
( ) 19.1.1 - 19.1.11 19.1.1 - 19.1.1 1 19.2.1 and 19.2.2
Section 20 Section 20 Section 20
Section 21 Section 21 NA
Section 22 Section 22 NA
Section 23 Section 23 NA
NA Section 24 Section 24
25.1 25.2 NA
Section 26 Section 26 NA
Section 27 Section 27 Section 27
Section 28 NA NA
a, 2,3) 29.2.1 - 29.2.3 29.2.1 - 29.2.3 NA
G 29.3.1 (a) NA NA
6 29.3.1 (b) NA NA
3 ( 29.4.1 and 29.4.2 29.4.1 and 29.4.2 NA
5 ( ) 29.4.3 29.4.3 NA
29.5.1 NA NA
29.6.1 - 29.6.7 NA NA
NA NA 29.7.1

29.8.1 and 29.8.2

Section 30
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NA NA Section 31
Section 32 Section 32 Section 32
Section 33 Section 33 Section 33
Section 34 Section 34 NA
Section 35 Section 35 Section 35
Section 36 Section 36 Section 36
NA —
+ -
a —
14.1 24 -25 -26
a)
15
15.1 120V ac
105 38.3
16
16.1
16.2-16.4
10°C (18°F).
16.2
16.3
16.3 3 914mm
10.2 -
16.4 16.1 25.0+ 20°C(77.0
3.6°F)
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17
17.1 18

(17.2-17.4), (17.5and 17.6), (17.7and 17.8), ( )(17.9
and 17.10), - (17.1D), (17.12 - 17.14)
17.2
17.317.2 250 + 20 (77.0+ 3.6F)
17.4 3 16.1 - 16.4

175 176

17.6 100
144V ac
177 178

17.8 120Vac 6000

17.9
10°C (18°F)
17.1017.9 250 + 20 (77.0+ 3.6°F)
17.11 22.2
1 1000 V

17.12

17.13 17.12

20A 120V ,ac
30A 20A

21



2000.01.28 \ -UL964 Victor Tan(2005-4-25) - 22-
17.14 17.12 17.13 3
17.13
18
18.1
18.1.1 18.1.4 18.15
65°C (149°F)
18.1.2 18.1.4 18.1.6
75°C (167°F)
18.1.3 18.1.4-18.1.6
18.1.4 18.2.1-18.1.3 14.3
3-3/41b (1.7
kg) 120V ac O- 25.0"C (32.0- 77.0°F)
16.1-16.3

16.1
18.2.3 1/2 12.7mm
18.1.5 2.56

65mm 0.02 0.5mm

18.1.6
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0.4 10mm
18.2
18.2.1 1822 1823
a) 90°C (194°F)
b)
18.1
18.1
c F
1. - - 60° 140°
2. 105 241
3. 90 194
4. 150° 302°
5. 105 (Class A) 1 90° 194°
a
b 110°C (230°F)
ty = % K t1)-K
t. t. R r
k 234.5 225.0
18.2.2 18.2.1 14.3
120V ac
1 25mm 14.2
210 Ibf (934 N or 95.3 kgf)
18.1.4-18.1-6
18.2.3 1/2 12.7mm
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19
191

1911 191.2-19111

19.1.2 191 192

160mm

19.1.3
1SO40/50

1914

Iblyd (6 kg/m) 14 Ib (6.4 kg)
19.1.5 2.56

(160 mm)
25
19.1.6

3/4

191

2.36+ 0.10inch (60+ 2.5 mm)

12.6

(65mm) 55

19mm

6.3
0.98 25mm

0.98 (25 mm)

320mm 19.2

12/

(2140 mm)

6.3

1.15 Ibf(5.1 N)
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DRIVING
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SBO551

Figure 19.1
Flexing machine

tensioned

nondetachable
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a) 1000
b) 1000
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<)

1911119111

19.2

1921 19.2.2
19.2.2

18 457/mm -

20
20
20.1 6
20.2

b)
20.3

AWG (0.082 mm?)
540
10

25 +2 77+ 3.6

21 (
211 -
120V

21.2 89

20.3

5.0mA

(NaCl)

1000
1000

1911

10

900

1000V
10 254mm 1/41b (113 g)
2063mm 10 No. 28

20.1
540

- 212 1
120V 0.5mA
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Figure 20.1
Flexing test apparatus®

COMNECTOR

GUIDE

N/

1 INCH (25.4mm)

1 INCH (25.4mm})

{ WEIGHT

MACHINE COLLAR
/ ADAPTER
SLEEVE

AXIS OF
ROTATION

4% INCHES
{(114mm)

* 8 INCHES
(203mm)

FLEXIBLE WIRE
No.28 AWG

(0.082mm?)

S2281A

WEIGHT

KNOT

2 A cycling machine manufactured by A.J. Wilson Associates, Hingham, MA is acceptable, Other cycling machinas with like

proparties will also be acceptable.
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22.1

22.2

23
231

23.2

b)

23.3

211 212

22.1

231 232

25.1

23.2

(@

60Hz,1000V

500 VA

(b)

15

251

29



2000.01.28

\ -UL964

Victor Tan(2005-4-25) -30-

b)
<)
d)
€)
24
241 242

24.2

25mm

kgf) 34 864mm

25 -
251 231 232
252 24
26 -
26.1 25
27 - (
271 26
28
28.1

21.1
28.2
25°C (72- 77°F)
28.3
29

29.1

3000

18

3/4

1911

142

19 483mm

22.1

24

22.1

28.2

89
24

19mm

120Vac
6 1
250 Ibf (1112 N or 113.4

211
21.1

22.2

28.2

22 -
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29.1.1 29.1.2,29.1.3,29.2.1 - 29.2.3,29.3.1, 29.4.1 - 29.4.3, and 29.5.1.
160°C (320°F)

29.1.2 29.2.1-29.2.3,29.31,294.1-29.43, 2951

25.012.0'C (77.013.6'F) 14.3 120V ac

2013 29.21-29.23,293.1,294.1-294.3, 2951

29.21-29.23,29.31,2941-294.3, 2951
29.2

29.2.1 2922 29.2.3 2031 1 1 (25mm)

( 142) 1018  (254—457mm)

290.2.2 29.1

29.2.3 29.1 2921 2922

29.3
29.3.1

3 (76 )
29.2
b) 1/3 1/3
6 3 76mm 29.3
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2000.01.28

Figure 29.1
First method of folding a product for Abnormal Temperature Test

FIRST
FOLD

SECOND
FOLD

| Z L
Z . |
THIRD |
FOLD
Z -
Z %o
SB1124 < /

Note: X is the short side of the product, ' is halt of the long side of the product, and £ (¥/2) is one quarter of tha long side of tha

product.

294

294.1
14.3 120V ac

29.4.2 29.4.3
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Figure 32.3
Specimen holder assembly

|
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M
i
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= |

A < [ . 1
SE1020
Figure 32.4
Specimen holder assembly
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S | —
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Figure 29.2
Second method of felding for Abnermal Temperature Test

FIRET
FOLD

¢ X 7
THERWOSTATS N

‘f-—?’—a" FoLDS
(76 W)

EgﬁsEﬂuEHT
581126
29.4.2 294 15 38mm
380mm
14.2
12%18*1 300* 460* 25mm
29.1.1
29.4.3 3 76mm 5
15 (380mm)
18 460mm
29.5
2 51mm
29.1.1

15
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29.3

{76 M)
SUBSEQUENT
FOLDS

29.5
29.5.1

9.10 29.4.3 29.8
a) 11 29.5
b) 30 762mm
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Figure 29.4
Three-thickness test

UPPER LAGENG SHEET

BLANKE T
DO
s
LT
MATTRESS
—t  tm— IBmm(1.57)
¥ ¥
THERMOSTAT——* e, 1
or—=____ G|
| I | T
% ¥ rss0mmE fMT
LPPER T + I Tm 1.8"
LAGGING e e B
SHEET___—— N
4B0mm | I K
L "'TL 7 4 : 4
- K
A
(2"
SH054E-3
Figure 29.5

Five-thickness test

UPFER LAGGING SHEET
BLANKET

LSS LAN S L

MATTRESS —=r P 7Bmm{3")

m

r]
*

XX

X X
e ——

. Eﬂlﬂmmﬁﬁ:)i ﬁ*l “—?‘,}"’j""
,"A " 9,

4

‘i THERMOSTAT |
76mm(3") =t =—

UPPER

I
LAGGING ————= _ ______ J
5805471

29.6
29.6.1 120V ac
250+ 20 (770 £ 36 ) 29.6.2
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29.6.2
14.3
29.6.3
12 305mm
180
29.6
29.6.4

14.2 20 508mm

5lb(2.27kg), 5

29.6.5
29.6.4

2966 29.6.3

29.6.4

29.6.7 29.6.3 1/4-
102*25.4mm

29.7

29.7.1

18.2.3 25.0+ 2.0

29.8

29.8.1 18

29.6.7

1 25mm

(127-mm)
18.14 7

9.10

10-20

(6.4-mm) 4*1

18.2.1 -
(770 = 36 )

(254 - 508 mm)

36
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Figure 29.6
Method of bunching for bunch test

AREA UNDER TEST

(Gosmm) RAISE CLAMP AND

TWIST 180"

CLAMP RELEASED TO
ALLOW TWISTED BLANKET
TO FALL.

BUNCHED
BLANKET

SB1127-1

29.8.2
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30
30.1
30.2 30.1
30.1

1 305mm

31
311 29 30
21
32
32.1
32.2

30.1

22

32.18 - 32.25.
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32.3
1140* 76mm

15 3
15 2.75+ 0.13*2.75

+ 0.13 69.9+ 3.3*69.9+ 3.3mm

324 5
325
32.5 A B

32.6
13-3/4 349mm

32.1
32.7

b)
32.8
329
324

32.10 325

3211

or 17+ 3kPa)

32.12 97
32.13

32.14
3-1/2*3

32.1

14-1/2 368mm 8-1/2 (216 mm)

+ 0.05

322 323
322 323

2-1/2+ 1/21bf/in2 (129+ 26 mm

A-A-50177
(89 *76mm) 32.6
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Figure 32.1
Test chamber
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| | |
b e o e e s - — - ml f
B ol . 12-15(1.6MM)
. TO SUIT —————= SLOTS- {, DEEP
EQUALLY SPACED
ON 17(25.4MM)
—MNEEDLE YALVE CEMTERS
TO
SUIT
" ] |
| |
| | L
| //% |
: / 4 : i |
| ' | 1
| I TO SUIT
| y a S
| / ! BURNER TUBES
} } VENT
| , SPACER
| | (1 REQ.) TO SUIT (MATL)
! H—Shcer
e
,JE%JME&,
| l [
| (| |
111 ON & “~ |l
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Figure 32.2
Specimen holder assembly
B D
et 3 (19WM)
WO, 27 DRILL 2=ND,6-32
_L /_ (2 PLACES) £ DEEP(4.8MM) -
. 5
J:.:Il_ _T# X —E uaf.ﬂ-} (41 .;uj
) y si B 1 1
L] —/157 T T
|
- _lj.:_ :_lﬂal—i'j—
5 i
] —F 2" iy
[ {50, B iy
. . % (1.6un)
el |1l 2,
i (3.2) - LDRLL 1O SUT FOR PIN
F] DI, (32MM) x = LONG (6.4MM)
(on. ) K (PRESS FIT)
SPECMEN HOLDER PLATE (TOP) SPECIMEN PLATE GUIDE
1 REQ. ALUM, 2 REQ. ALUM.
BASE PLATE
A i' 1REQ.  ALUM.
2
4-NO.25 DRILLS CT'SK
c (66.7hu) FOR NO.& FLT. HD, SCR.
i DRIL 2-HoLES- /
2 ST 123 DIk x
(12.7uM)  1*

=
A\

rl
—~

pry

+ !
/ £¥ : S NS
e

—®— g g
fz.} DoA - . :&)‘2
{B3.5MM) (25.4WM)
1"—- p——
(76.2WM) L]
SPECIMEN HOLDER PLATE (BOTTOM) i
1 REQ. ALUM,
-—5{.—-- -
(95.20M) 4+ - "3
by ————————=
sciozip (153 4MM)
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Figure 32.5
Burner

3"
15R (44.4MM)

28 —[*
(65.1MM) : 19; (7.9MM)
]
3§ —
(92.1MM) i %' (15.9MM)
>1 | ’
o6 F 4ﬂ
! (1?1.1MH} | 035"
\?j/ li_ (20 GAGE)
/BXI-ED' }  (.889MM)
15
1"0.D. TUBING
B (3.2MM)
. =

SB1022A



2000.01.28 \ -UL964 Victor Tan(2005-4-25) -44 -

Figure 32.6
Paper indicator
Figure 32.6 revised April 30, 19899

MNa. 27 Drill
3 (76.2 MM)
N ——

—GI“.{— 2" DA
(51 MM)
e
1
(6.4 MM)
35
(BE.9 MM)
-
F
o |t
1 |
SAI0168B ! l"_f —elle— 002"
- (051 M)
32.15 32.7
20 0.016 0.40mm 25mm
4 0.75 19mm 75.0+ 10g
32.16 105+ 28 (221 5 )
3217
3218 32.19
3219 3 11L 13 (330 mm) 8-3/4 (222
mm)
50
35.0-37.8 (95.0-100.0 ) 0.5 32.18
30 45-50 |/
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5 267 (80.0 )

Figure 32.7
Brushing device

1
5 5 INCHES
{139.7mm)

. -

ol L 1
- 18 INCHES -
(457.2mm})
NYLON BAR

NYLON BRUSH 3 INCHES LONG x
7 76.2

51 INCHES g INCHES HiGH (76.2mm)

(133.4mm) (22.2mm)

L L L LW ™ L TP O I ra

SPRING CLIP
METAL
- ‘ *:::;Etfii\ﬁ~i a_a };

5 INCHES

(127mm) ETAL
GLIDES
;’Egg 5 INCHES ———=t

5C1023

32.20
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32.21 105+ 2.8 (221+ 5 ) 30

60
32.22 0.31
7.9mm
0.13 3.3mm
32.23 1+ 0.05

32.24
0.61 16mm
325
32.25
1+ 0.05
30

32.2
33
331 3.94*7.87
100* 200mm 33.1, 33.2, 33.3
33.2
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33.3 3
334
335 0.018 3mm
3.94 100* 100mm
45
0.018 3mm 90
0.236 6.0mm

33.6 331 332

33.3

a7
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331

SBO548-1

Figure 33.2
Lower mask

< A*f}'c”;?';f?] g {_?;“,"-‘,‘H (-
I

A R
[ : ]
I |
o 3 |t
15m
o i {1.59'-'3
100mim
(3.947) _J
R
[
r L
A
" 10eman -
{.559'1 (.39%)
SECTION A-A

5B0549

%m (187"

(58" SECTION B-B



2000.01.28 \ -UL964 Victor Tan(2005-4-25) -49-
Figure 33.3
Upper mask
* I
(3569
i
Y
{Err}":}
N
tl.lia'} rL\ R 4
— | IR
33.7
10KV 1mA
100V. 65+ 2 149+ 3.6
33.8 10KV.
1IMA
33.9
5
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