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d when the m
rc Resistance
No. 3:  Mate

um HWI requ
comply with t
al Overload T
ire End-Prod

ard for Polym
Equipment Ev
ire Ignitability
erial shall ha
FI) rating of 

erature speci
perature Req
Functional En
he material s
re (GWIT) ra
equired glow-
e for Glow-W
ents Based U
Application in

WFI or GWIT r
in ± 0.1 mm 
he rating is fo
nt end-produ
range. 

                   

lume resistiv
ent Test, Sec
urrent measu
surfaces of th
the polymeri
ble, the leak

dance with 45
g index (CTI
ot greater tha
ent arc ignitio
greater than

aterial with a 
n Table 15.1
pacing over t
than 1/2 in (

of opposite po
and grounded

and exposed 

aterial with a 
n Table 15.1

material comp
e, Section 68
rials that do 

uirements spe
the: 
Test, Section
duct Test in a

meric Materia
valuations, U
y Test in UL 
ve a glow-wi
at least the r
fied in the ta

quirements B
nd-Use Appli
hall have a g
ting of at lea
-wire temper

Wire Tempera
Upon a Produ
 UL 746C; a
rating shall b
of the releva
or a range of
ct part shall 
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vity, complian
ction 45 is 
urement sha
he polymeric
c part in 
age current s
5.3 and 45.4
) performanc
an 4, and 
on (HAI) and 
 specified in 

PLC for HAI
1 is capable o
the surface o
12.7 mm): 
olarity, 
d noncurrent

noncurrent-

PLC for HAI
1 is capable o
plies with En
8. 
not comply w
ecified in Ta

n 69; 
accordance w
ls – Use in 

UL 746C; or 
746A as foll
ire flammabi
required glow

able for Glow
ased Upon a
cation in UL 
glow-wire ign
ast 25 C high
ature specifi

ature 
ucts Function
nd 

be in a thickn
ant end-prod
f thicknesses
have a thick
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all be 
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shall 
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ce  

hot  

 
of 
of 
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of 
d-

 

with 
ble 

 

 
with  

ows:  
lity 
w-

w-
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nition 
er 
ed 

nal 
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uct 
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ness 
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Verdict 

P 

P 

P 

P 

P 
P 

P 

P 

P 

P 
P 
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P 
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Clause 

 
 

TRF No. UL
 

15.4  

15.5  

16  
16.1  
16.1.1  

 

16.1.2  

16.1.3  

16.1.4  

16.1.5  

 

 

                  

Requireme

L1647 

A thermopl
shall be su
66.1.2. As 
specified in
Polymeric 
maintained
secured in 
A small mo
constructed
strength an
actual serv
located so 
damage th
also 7.2.2. 
Internal Wi
Mechanica
Wiring and
appliance s
Exception: 
may be em
flexibility is
Wires withi
raceway, o
protected s
cannot res
moving par
A hole thro
sheet-meta
appliance s
bushing or 
upon which
A flexible in
exception t
relief and b
requiremen
The strain 
interconnec
accordance
except sha
pounds (89
Exception 
cord is rout
cannot be e
of mechan
Exception 
low-voltage
with this re
cable could
secondary 
circuits tha

                   

ent  Test　  

lastic materia
bjected to th
a result of th

n Spacings, S
Enclosures, 

d and live par
place. 

olded part, su
d to have the
nd rigidity to 
vice. A brush
that it is prot
at may resul

ring 
al protection  
 connection 
shall be prote
A length of f

mployed for e
s essential. 
in an enclosu

or the like, sh
so that dama
ult from cont
rt. 

ough which in
al wall within 
shall be prov
shall have s

h the wires m
nterconnectin
to 16.1.1 sha
bushings in a
nts in 13.1.2.
relief means
cted cord or 
e with Strain

all withstand f
9 N) applied 
No. 1:  This t
ted, protecte
easily graspe
ical strain or 
No. 2:  Interc
e secondary 
equirement u
d cause the i
circuits to co

at can result i

                   

al used to su
he conditionin
he conditionin
Section 29, a
Section 29.2
rts shall rem

uch as a brus
e necessary 
withstand th
 cap shall be
tected from m
lt during inten

between par
ected or enc
flexible interc

external conn

ure, a compa
hall be routed
age to condu
tact with any 

nsulated wire
the overall e

vided with a s
smooth, roun
may bear. 
ng cord as m
all be provide
accordance w
.1 – 13.1.3.8
s provided on
cable shall b
 Relief Test, 
for 1 minute 
to the cord. 
test is to be w

ed, or secure
ed or subjec
motion.  

connecting c
circuits need
nless stress 
internal wirin
ontact live pa
in a risk of el
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upport a live 
ng described
ng, the spac
and Spacings
2, shall be 
ain reliably 

sh cap, shall
mechanical 
e stresses o

e secured or 
mechanical 
nded use. Se

rts of an 
closed. 
connecting c
nections if 

artment, a 
d or otherwis
ctor insulatio
rough, shar

es pass in a 
enclosure of 
smooth, roun
nded surfaces

mentioned in 
ed with strain
with the 
. 

n an 
be tested in 
Section 60, 
a pull of 20 

waived if the
d such that i
t to other me

cords or cable
d not comply
on the cord 

ng of the 
arts of other 
lectric shock
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Verdict 

P 

P 

P 
P 
P 

P 

P 

P 

P 

P 

P 
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Clause 

 
 

TRF No. UL
 

16.1.6  

16.1.7  

16.1.8  

16.1.9  

16.1.10  

16.1.11  

16.2  
16.2.1  

16.2.2  

16.2.3  

                  

Requireme

L1647 

If either en
terminates 
exposed co
exist betwe
ground and
the connec
is out of its
circuit in th
contacts w
disconnect
requiremen
Insulated w
through a s
enclosure o
A conducto
be employe
Internal wir
types that a
considered
voltage to w
and with re
other cond
subjected. 
With refere
through an
appliance, 
16.1.1 is co
though it w
acceptable
protected m
enclosure s
stress or m
Wiring that
combustibl
mechanica
metal cond
raceway, o
Splices and
Each splice
secure and
A soldered
secured be
loosening o
fire or elect
For an app
– such as a
necessitate
equivalent 
and nuts fr
A splice sh
to that of th
spacing be
may not be

                   

ent  Test　  

d of an exter
in a connect

ontacts, risks
een any cont
d any contac
ctor or its rec
s receptacle. 
e cable to de
henever an e
ted constitute
nt. 
wires may be
single openin
of an applian
or utilizing be
ed outside a
ring shall con
are acceptab
d with respec
which the wi
espect to its e
itions of serv

ence to expos
 opening in t
the protectio

onsidered to 
were film-coat
e according to
may be acce
so that it is u

mechanical da
t may be loca
e material or

al damage sh
duit, electrica
or be otherwis
d connection
e and conne
d shall provid
 connection 

efore being s
of the conne
tric shock. 

pliance in wh
a vibrator – t
e the use of l
means to pr

rom becomin
hall be provid
he wires invo
etween the sp
e maintained

                   

rnal intercon
tor having on
s of electric s
tacts, or betw
ct that is expo
ceptacle while

Inclusion of 
e-energize th
end of the ca
es complianc

e bunched an
ng in a metal
nce. 
eads for insu
n enclosure.
nsist of wires
ble for the ap
ct to the temp
ring is likely 
exposure to 
vice to which

sure of insul
the enclosure
on of such wi

exist if, whe
ted wire, the
o 12.1. Intern
pted if it is se

unlikely to be
amage. 
ated in proxim
r may be sub
hall be in arm
al metallic tub
se equivalen

ns 
ction shall be

de reliable ele
shall be mec

soldered if br
ction may re

ich vibration 
the requirem
lock washers
revent wire-b
ng loosened. 
ded with insu
olved if perm
plice and oth
. 
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necting cable
ne or more 
shock shall n
ween earth 
osed on eithe
e the connec
an interlock 

he exposed 
able is 
ce with the 

nd passed 
l wall within t

lation shall n
 

s of a type or
pplication, wh
perature and
to be subjec
oil, grease, o

h it is likely to

ated wiring 
e of an 
iring required

en judged as 
 wiring would
nal wiring no
ecured within
 subjected to

mity to 
bjected to 

mored cable, 
bing, metal 
ntly protected

e mechanica
ectrical conta
chanically 
eaking or 
sult in a risk 

is likely to o
ent in 16.2.1
s or other 
binding screw

lation equiva
anence of 

her metal par
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not  
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or 
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d by 

d be 
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d. 

 

 
ally 
act. 

of 
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ws 

 

alent 
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Verdict 
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Clause 

 
 

TRF No. UL
 

16.2.4  

16.2.5  

16.2.6  

16.2.7  

17  
17.1  

17.2  

18  
18.1  

                  

Requireme

L1647 

Aluminum 
used as int
connection
motor wind
acceptable
at the point
With refere
wire-bindin
used as a t
for use with
– for exam
and the like
Insulation c
two layers 
friction tape
acceptable
insulation c
or other typ
is to be giv
properties,
characteris
wrapped ov
If stranded
binding scr
prevented 
parts that a
wire and fro
may be acc
connectors
soldering a
reliable me
Separation
Conductors
potentials s
other unles
insulation r
An insulate
not capable
of a circuit 
Capacitors
A capacito
capacitor c
capacitor fo
power-facto
enclosure o
against me
the emissio
from malfu
The contai
7.1.2 and 7

                   

ent  Test　  

conductors, 
ternal wiring,

n between cu
dings, shall b
e for the com
t of connecti

ence to the re
ng screw or a
terminating d
h aluminum u
ple, tempera
e. 
consisting of
of thermopla
e on top of o

e on a splice.
consisting of 
pe of tubing i
ven to such fa
 heat- and m

stics, and the
ver a sharp e
 internal wiri
rew, loose st
from contact

are not alway
om contactin
complished b
s, soldering lu
all strands of 
eans. 
n of Circuits 
s of circuits o
shall be relia
ss the condu
rated for the 
ed conductor
e of contact w
operating at

s 
r provided as

connected ac
or radio-inter
or correction
or container 

echanical dam
on of flame o
nction or bre
ner shall com
7.1.3. 

                   

insulated or 
, such as for 
urrent-carryin
be terminated
bination of m
on. 
equirements 
a pressure w
device shall b
under the co
ature, heat cy

f two layers o
astic tape, or
one layer of r

 In determin
f coated-fabri
is acceptable
actors as its 

moisture-resis
e like. Therm
edge is not a
ng is connec
trands of wire
ting other un
ys of the sam
ng dead meta
by use of pre
ugs, crimped
the wire tog

operating at 
ably separate
ctors are eac
highest pote

r shall be reta
with an unins
t a different p

s a part of a 
cross the line
rference elim
n, shall be ho
that will prot
mage and th
or molten ma
eakdown of th
mply with the
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uninsulated,
internal 

ng parts or as
d by a metho
metals involve

in 16.2.4, a 
ire connecto
be acceptab

onditions invo
ycling, vibrat

of friction tap
r of one layer
ubber tape, 
ing if splice 
ic, thermopla
e, considerat
dielectric 

stant 
oplastic tape

acceptable. 
cted to a wire
e shall be 
insulated live

me polarity as
al parts. This
essure termin
d eyelets, 
ether, or oth

different 
ed from each
ch provided 

ential involve
ained so that
sulated live p

potential. 

motor and a
e, such as a 
mination or 
oused within 
tect the plate
at will preve

aterial resultin
he capacitor

e requiremen
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or 
le 
olved 
ion, 

 

pe, 
r of 
is 

astic, 
tion 

e 

 

e-

e 
s the 
s 
nal 

er 

 

 

 
with 
d. 

 

t it is 
part 

 

 
 

an 
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Verdict 

P 

P 

P 

P 

P 
P 

P 

P 
P 



Clause 

 
 

TRF No. UL
 

 

18.2  

18.3  

18.4  

18.5  

19  
19.1  
19.1.1  

 

 

 

 
 

 
 

19.1.2  

                  

Requireme

L1647 

Exception: 
may be of s
or may be 
capacitor is
other parts
housing is 
parts.  
If a capacit
or a capac
appliance t
remotely co
breakdown
fire, electric
overcurren
appliance t
A capacito
the frame o
capacitanc
45.2. 
An applian
operated in
capacitor/tr
such capac
Under both
a capacitor
combustibl
fire or elect
expulsion o
Grounding 
General 
An applian
shall have 
a) An appli
and intende
occupancie
b) An appli
operating a
19.1.3; 
c) An appli
to the elect
d) An appli
e) An appli
liquid; and 
f) treadmills
Exception: 
treadmill m
means of d
applicable 
Insulation S
UL 1097, in
A product m
insulation s
grounding.

                   

ent  Test　  

The individu
sheet metal 
of material o
s mounted in
s of the applia
acceptable f

tor that is not
itor-start mot
that is intend
ontrolled so t
n of the capa
c shock, or in
t protection s
to prevent su
r connected 
or enclosure 
ce rating of no

ce that is int
n conjunction
ransformer u
citor or unit. 
h normal and
r employing a
e than askar
tric shock an
of the dielect

ce of one or 
provision for
ance for use
ed to be use
es; 
ance intende

at more than 

ance intende
trical supply;
ance intende
ance intende

s. 
A cord-conn

may be provid
double insula
requirement
Systems for 
n lieu of grou
marked as b
shall not be p
 See 81.1.7.

                   

ual container
less than sp

other than me
n an enclosur
ance and pro
for the enclos

t a part of a c
tor is connec

ded to be aut
that malfunc
citor would r
njury to pers
shall be prov
uch a conditio
from one sid
of an applia
ot more than

ended to be 
n with a capa
unit shall be s

d abnormal c
a dielectric m
rel shall not c
nd shall be pr
tric medium. 

more of the 
r grounding: 
e in damp or 
ed in other th

ed to be use
150 V to gro

ed for perma
 
ed for outdoo
ed for use wi

nected applia
ded with an a
ation in accor
ts in the Stan
Use in Elect

unding. See 2
eing provide
provided with
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r of a capacit
ecified in 7.1
etal if the 
re that house
ovided that s
sure of live 

capacitor mo
cted in an 
tomatically o
ction or 
result in a ris
ons, thermal
vided in the 
on. 
de of the line
nce shall hav

n 0.10 mF. S

controlled by
acitor or a 
supplied with

onditions of 
medium more
cause a risk 
rotected aga

following typ

wet location
an residentia

d on a circui
ound – see 

anent connec

or use;  
ith water or o

ance other th
acceptable 
rdance with t
ndard for Dou
rical Equipm
20.3.  
d with doubl

h a means fo
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l or 

 

to 
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ee 

 

y or 
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use, 
e 
of 
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pes  
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al 

 

t  

ction  
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P 
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TRF No. UL
 

19.1.3  

19.1.4  

19.1.5  
 

 

 

19.1.6  

19.1.7  

 

19.1.8  

                  

Requireme

L1647 

With refere
intended to
and any ot
provided w
with 19.1.5
the applian
otherwise m
connected 
ground. 
If a ground
or not, it sh
appliance i
shall also c
All exposed
parts within
contact dur
likely to be
connected 
The followi
a) In an ap
connected 
knockout o
enclosure o
b) In an ap
connected 
such as no
grounding 
19.1.11. 
c) In a cord
grounding 
The ground
secured to 
by means o
during any 
power-sup
Solder alon
grounding 
paragraph 
qualified se
The ground
appliance s
member of
member sh
Exception: 
attachment
supported 
restoring ty
A separabl
an attachm
receptacle,
grounding 
and broken
conductors

                   

ent  Test　  

ence to 19.1.
o operate at a
her potential

with means fo
5 and 19.1.6 
nce is 120/24
marked to ind
to a circuit o

ing means is
hall be in acc
s cord conne

comply with t
d dead meta
n the enclosu
ring any use
come energi
to the mean
ng are accep

ppliance inten
by a metal-e

or equivalent 
of the applia

ppliance inten
by a nonme

onmetallic-sh
terminal or le

d-connected 
conductor in
ding conduct
the frame or

of a screw th
servicing op
ply cord, or b
ne shall not b
conductor. S
includes rep

ervice person
ding conduct
shall be conn
f an attachme
hall be fixed. 
The ground
t plug on a p
appliance m

ype.  
e connection

ment plug and
, shall be suc
connection i
n after discon
s. 

                   

1(b), a two-w
a nominal po
l greater than
or grounding 
unless the m

40 V or the a
dicate that it 

operating at 1

s provided, w
cordance with
ected, the gr
the requirem

al parts and a
ure that are e
r servicing o
ized shall be

ns for ground
ptable mean
nded to be pe
enclosed wiri
opening in t
nce. 
nded to be pe
tal-enclosed

heathed cable
ead. See 19.

appliance, a
n the cord. 
tor of a supp
r enclosure o

hat is not like
peration not i
by other equ
be used for s
Servicing as m
pair of the ap
n. 
tor of a cord-
nected to the
ent plug. The

ing member 
portable hand
ay be of the 

n, such as th
d a mating co
ch that the e
s made befo
nnection from
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wire applianc
otential of 24
n 150 V, is to
in accordanc

marked rating
ppliance is 
is to be 

150 V or less

whether requ
h 19.1.5. If th
rounding mea

ments in 19.1.
all dead meta
exposed to 
peration and

e reliably 
ing. 
s for ground
ermanently 
ing system, a
he metal 

ermanently 
 wiring syste
e, an equipm
.1.10 and 

an equipmen

ply cord shall 
of the applian
ely to be remo
nvolving the
ivalent mean

securing the 
mentioned in
pliance by a 

-connected 
e grounding 
e grounding 

of the 
d-guided or -
movable, se

hat provided 
onnector or 
quipment-

ore connectio
m the supply 
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40 V 
o be 
ce 
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s to 

 

ired 
he 
ans 
.8. 
al 

d are 

 

ing:  

a 
 

em, 
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nce 
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Clause 

 
 

TRF No. UL
 

 

19.1.9  

19.1.10  

19.1.11  

19.2  
19.2.1  

19.2.2  

19.2.3  

20  
20.1  

20.2  

                  

Requireme

L1647 

Exception: 
connectors
equipment-
are accepta
If an applia
provided w
more than 
shall be pro
A terminal 
equipment-
securing a 
application
solder alon
the equipm
A wire-bind
intended fo
grounding 
unlikely to 
the applian
Grounding 
The surfac
conductor o
without one
The surfac
the connec
conductor s
more yellow
identified. 
A wire-bind
an equipme
green-colo
both. A pre
connection
identified, s
"Ground ," 
wiring diag
Heating Ele
The voltage
an insulate
an applianc
Table 20.1
An insulate
suitable for
with the req
16. See 16
the heater 

                   

ent  Test　  

Interlocked 
s that are not
-grounding c
able.  

ance is intend
with means fo

one power s
ovided with a
intended sol
-grounding c
conductor o
. A connectio

ne shall not b
ment-groundin
ding screw o
or the connec
conductor sh
be removed 

nce. 
identification
e of the insu
of a flexible c
e or more ye
e of an insul

ction of an eq
shall be gree
w stripes, an

ding screw in
ent-groundin
red head tha

essure wire c
n of such a co
such as by b
or " Groundi
ram provided
ements and 
e rating of a 

ed resistance
ce shall not b
. 

ed resistance
r the applicat
quirements f

6.1.9 for facto
wire’s suitab

                   

plugs, recep
t energized w
connection is

ded to be gro
or separate c
supply, each 
a means for 
lely for the co
conductor sh
f the size ne
on device tha

be provided f
ng conducto
r pressure w
ction of an eq
hall be locate
during norm

n 
ulation of a gr
cord shall be

ellow stripes. 
ated lead int

quipment-gro
en with or wit
nd no other le

ntended for th
ng conductor
at is hexagon
connector int
onductor sha

being marked
ing," or by a 
d on the app
Heating Wire
heating elem

e heating wire
be less than 

e heating wir
tion and sha
for Internal W
ors to consid
bility for the a
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ptacles, and 
when the 
s made or bro

ounded and 
connection to

such connec
grounding. 
onnection of 
all be capab
cessary for t
at depends o
for connectin
r. 

wire connecto
quipment-
ed so that it i

mal servicing 

rounding 
e green with 

tended solely
ounding 
thout one or 
ead shall be 

he connectio
r shall have a
nal or slotted
ended for 
all be plainly 
d "G, ,"GR , 
marking on 

pliance. 
e 
ment, includin
e, employed 
that specifie

e shall be 
ll also compl

Wiring, Sectio
er in determ

application. 
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TRF No. UL
 

20.3  

21  
21.1  

22  
22.1  
22.1.1  

22.1.2  

22.1.3  

22.1.4  

22.1.5  

 

 
22.2  
22.2.1  

22.2.2  

                  

Requireme

L1647 

In a double
resistance 
acceptable
heating wir
if the reinfo
layers with
inch (5 mm
the thickne
multilayer a
layers is ac
Lampholde
The screw 
permanent
equipped w
connected 
be connect
power-sup
Motors 
Constructio
A motor sh
shall be ca
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A motor wi
moisture. 
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to resist ab
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that when a
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other parts
degree nec
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connected,
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appliance as
ad, Section 4
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protection 
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e, reinforced 
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n anywhere 
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thickness sha
ating wire ins
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d appliance, 
zed attachme
nal or lead th
ounded cond

ptable for the 
ndling the ma
s described 
49.2 without 
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resist the abs
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ired to be ad
moisture, but
milar moisture
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event moistu
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or frame mea
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orn out – no 
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eep: 
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: 

166     Repor

Resul

nce, 
ore 
6 
e 

a 

 

 
in a 
nce 
l be 

ed to 

 

 
 

and 
mal 

sk of 

 

 

m-
eated 
ners, 

or 
on. 

 

circle 
e 

nting, 

 

so 
ble 
nd 

 

 

 
 

ate 
ith 

ly 
and 

 

ance  

rt No. PTC26

t  Remark　  

6050813202SS-UL01 

Verdict 

N/A 

N/A 
N/A 

P 
P 
P 

P 

P 

P 

P 

P 

P 
P 
P 

P 



Clause 

 
 

TRF No. UL
 

 

 

 

 

 

 

22.2.3  

22.2.4  

22.2.5  

22.3  
22.3.1  

                  

Requireme

L1647 
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requiremen
Exception 
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of the temp
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t required to 

No. 3:  A sha
io between lo
nd a 1-A or s
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on of magnet
materials eva
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operate. 
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For Class A
materials o
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from outsid
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c material em
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arbonate, po
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rd for System
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removing o
Exception: 
presence o
be unknow
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connected 
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When requ
when provi
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for groundi
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The ground
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otherwise m
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ected applian
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20 V circuit s
ded supply c
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Each circu
intended fo
protection o
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branch circ
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receptacles
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A fusehold
be of Type
base type w
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The face o
a) Be flush
surroundin
b) Project a
conductive
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A switch or
and voltage
it controls. 
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current rati
load other 
an electric-
than twice 
transforme
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other than 
off position
terminal or
grounded c
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A switch th
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Controls – 
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requiremen
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s. The overc
the time-del
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 S constructi
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 with or proje
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ence to the re
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y operated m
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y operated, li
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minimum the
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End Product
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ay type. 
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ion or shall b
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5 in (0.38 mm
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ol device sha
ess than tha

equirement in
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device of the
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more than 1

a medium-ba
dicating light 
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Where refe
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the control
conditionin
Auxiliary co
Auxiliary co
fire, electric
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requiremen
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Section 5.6
requiremen
Operating c
The followi
items cons
an operatin
with the Sta
– Part 1: G
a) Control a
b) Unless o
standard, m
tested for 6
load condit
conditions.
c) Installati
Standard fo
Part 4-5: T
Surge Imm
d) For the a
Table 27.1
e) For the a
27.2; and 
f) For the a
27.3. 
The followi
items cons
an operatin
with other t
Electrical C
UL 60730-
a) Control a
b) Unless o
manual and
6,000 cycle
conditions,
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Table 27.1
d) For the a
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e) For the a
27.3. 
Table 27.2
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’s tolerance 
g tests. 
ontrols 
ontrols shall 
c shock, or in
ontrols shall 
nts of this en
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t standard(s)
6 is consider
nt.  
controls (reg
ng test para

sidered when
ng control inv
andard for A

General Requ
action Types
otherwise sp
manual and a
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 See 40.1.5;
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or Electroma
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applicable O
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applicable M

applicable Po

ng test requ
sidered when
ng control inv
than the Stan

Controls – Pa
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otherwise sp
d automatic 
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 and 50 cycl
 See 40.1.5;
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applicable M
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manufacture
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nd product sta
y control that 
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ed to comply
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meters shall 
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n accordance
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Measuremen
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Overvoltage C

Material Grou
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irements sha
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vervoltage C

Material Grou
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all be among
acceptability
 accordance
tomatic 

al Requireme

s standard, 
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Material gr
Protective 
An electron
function sh
Controls, S
with the pa
protective c
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motor; tem
locked roto
other funct
electric sho
The followi
items cons
an electron
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Electrical C
UL 60730-
a) Failure-M
equivalent 
b) Power s
interruption
and the ma
by conduct
c) Surge im
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d) Electrica
shall be us
e) Electros
f) Radio-fre
1) Immunit
applicable,
2) Immunit
strength of
g) Thermal
conducted 
and the ma
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The test sh
h) Overload
maximum d
as determi
Section 49
i) If softwar
electronic c
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risk analysis
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perature Tes
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rge Test; and
ctromagnetic
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perature Tes
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pon as part o
all be evalua

nd conditions
cuit specified 
Standard for 
oying Solid-S
with the follo

Page 63 of 1

UL 1647 

s) 
a protective 
rements in 
n accordance
Examples o

sed to sense 
ents within th
de-energize a
e motor due 

s of phase; o
he risk of fire

be among th
acceptability

estigated in 
Automatic 
al Requireme

s (FMEA) or 

tion and 
ange of 10°C
ature determ
st, Section 49
n class 3 sha
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nces, when 
d; and 
netic fields, f

30-1 shall be
s of 10.0+2°C
ature determ
st, Section 49
days. 
sed on the 
rature (Tmax
emperature T

of the protec
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the likeliho
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marked in a
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n 37.3, the "O
ed, shall be 

owing, as 
OFF" position

(for example
of the switch
equivalent (f
”; or 

en the "OFF"
h the 

h can result 
or of the swit
such operat

uarded by 
. 

166     Repor

Resul

a 
36.2, 
t can 

rk 

 

1 

ance 
e 
cur. 

 

 
uce 
arts 

 

s to 
ther 

 

part 
rol 

on 
FF" 

O" 
all be 
th 

 

th 
 

ple,  

 
ON" 

n of 

 

e, 
h is 
for 

 

"  

in a 
tch 
ion 

 

 

rt No. PTC26

t  Remark　  

6050813202SS-UL01 

Verdict 

P 

P 

P 
P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

P 



Clause 

 
 

TRF No. UL
 

37.8  

37.9  

37.10  

37.11  

37.12  

37.13  

37.14  

 
 

 
37.15  

38  
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ury to perso
restarting of 
tor of an inter
ntentional op
of an interloc
enience the o
defeat of the
k shall not b
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switch requ
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40.1.4.  Th
plainly mar
symbols "O
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cycles of o
or be teste
If more tha
to control t
functions th
with 40.1.2
The motor 
and accele
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disconnected

and controls 
to the manu

uired by 26.4
push button s
quired to init
elt such that 
The user inte
that the tread
eed and acc
e with 40.3.2
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The initial s
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Section 72
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Acceleratio
The treadm
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A treadmill
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unexpected
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the acceler
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A treadmill
control sha
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he belt motor
tem, if applic
ted without u
eadmill belt s
a complete st
r display nee
ency switch i
ation of the e
e possible to
ally resets th

belt speed an
starting spee
d 1.5 mph (2.
e with Maxim
.1. 

eration of the
 kph/s) with t

n tested in ac
on, Section 7
mill design sh
eed, and acc
ondition, and
– Electronic 

operation – e
 that uses el
ts in its desig
solid state de
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nts, Section 6
 provided wit

all comply wit
t analysis of 
testing on ea
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able requirem
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top. Power to
ed not be dis
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o restart the t
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nd accelerati
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mum Initial St
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evice, and th
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mal Operatio
cified in Elect
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top switch, it 
treadmill unti
cy stop switc
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tions 1 – 11, 
applicable. 

166     Repor

Resul

he 
ated 

ware, 
it 

when 

 

l the 
h. 

 

 
all 

d, 

 

0 
t no-

m 

 

l 
-

on 

 

est  
cuit 

ase 
eding 
e 

nic 

 

 

 

 
 

t 
 

 
 

ith 
28, 

 

rt No. PTC26

t  Remark　  

6050813202SS-UL01 

Verdict 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 



Clause 

 
 

TRF No. UL
 

41.1.2  

41.1.3  

41.1.4  

41.2  
41.2.1  

41.2.2  

                  

Requireme

L1647 

An inversio
maximum b
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A motorize
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position (ta
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When cond
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considerati
adjustment
be made a
instructions
different we
adjustment
conducted 
considerati
unfavorable
Mechanica
A sample s
and subjec
maximum r
The full tes
period of 1
equilibrium
the full test
shall be no
parts of the
risk of pers
shall be vis
structural d
members, 
deformatio
misalignme
frame, outw
the table, e
The test de
a sample o
sample sha
applicable 
accordance
loaded with
distributed 
including a
applied gra
while it is in
test load is

                   

ent  Test　  

on table shal
body weight 

ed inversion t
the user to r

able in vertica
n-most positi

ducting the m
ccordance w
ion shall be g
ts, configurat
nd as refere
s. If a table is
eight loads b
ts of the tabl
at the variou
ion the rated
e conditions

al strength – s
shall be place
cted to a test 
rated body w
st load shall r
 minute. The

m within 1 min
t load. As a r
o mechanical
e inversion ta
sonal injury. A
sually examin
damage (suc
loosening of
n, grinding o
ent of the tab
ward spreadi
etc.). 
escribed in 4
of the comple
all be positio
in the least f
e with the us
h the test loa
evenly over 

any side rails
adually to the
n the horizon
s in place. 

                   

l be designe
(load) not to

table shall be
eturn to the f
al position w
ion) in the ev

mechanical te
with Sections 
given to the v
tions, and se
nced in the m
s rated and m
based on diff
e, these test
us settings ta
d loads, to ev
. 
static load 
ed on a smo
load equal t

weight of the 
remain on th
e inversion ta
nute after the
result of the t
l or structura
able that wou
After the test
ned for any m
ch as cracks 
f parts, perm
of rotating pa
bles' rotation 
ing of the fra

1.2.1 shall b
ete inversion 
ned horizont
favorable pos
se instruction
ad. The test l

the supporti
. The test loa

e table (or be
ntal position u
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d and rated f
o exceed 300

e provided w
full upright 
ith foot supp
vent of a pow

ests for inver
41.2 – 41.6,
various 
ettings that c
markings or 
marked for 
ferent setting
ts shall be 
aking into 
valuate the m

ooth level sur
to four times 
inversion tab
e sample for

able shall be 
e application 
testing, there
l damage to 
uld increase 
ting, the sam
mechanical o
on supportin
anent 
rts, 
within the 

ame, tipping o

e conducted
table. The 

tally and, as 
sition in 

ns, and then 
oad shall be
ng surface, 
ad shall be 
ench or mat) 
until the requ
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Verdict 

N/A 

N/A 
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TRF No. UL
 

41.2.3  

41.2.4  

41.2.5  

41.3  

                  

Requireme

L1647 

The test de
the ankle c
conducted 
inverted po
ankle clam
shall be ap
by 3.5-in (5
load bearin
The applica
shall simula
load shall b
lateral posi
until the req
The test de
the foot su
equal to tw
of the inver
shall be co
full upright 
foot suppo
load shall b
2-in by 3.5-
foot suppo
gradually o
foot suppo
If the invers
of supporti
inversion b
these comp
described i
the sample
(table in ve
support in t
be applied 
3.5-in (5.1 
component
shall be ap
position of 
required te
Impact test

                   

ent  Test　  

escribed in 4
clamping sys

on a sample
osition (table 

mps in the up 
pplied and ev
5.1 cm by 8.9
ng componen
ation and dis
ate actual lo
be applied gr
ition of the lo
quired test lo
escribed in 4
pports, exce

wo times the m
rsion table. T

onducted on a
position (tab
rt in the dow
be applied an
-in (5.1 cm b
rts. The test 

on the outer-m
rts until the r
sion table is 
ng the user w

boots and inv
ponents sha
in 41.2.1. Te

e with the tab
ertical positio
the up most 
and evenly d
cm by 8.9 cm
ts of the sup

pplied gradua
the load bea

est load is in 
ts on end sto

                   

1.2.1 shall b
tem. Testing

e with the tab
in vertical po
most positio

venly distribu
9 cm) wide p
nt(s) of the c
stribution of t
ading condit
radually on th
oad bearing c
oad is in plac
1.2.1 shall b
pt that the te
maximum ra
Testing of the
a sample wit
ble in vertical

wn-most posit
nd evenly dis
by 8.9 cm) wi
load shall be
most lateral 
required test 
provided wit
while inverte
version boot 
ll be subjecte

esting shall b
ble in its full i
on with invers

position). Th
distributed a
m) portion of
porting syste

ally on the ou
aring compon
place. 

ops 
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e repeated o
g shall be 
ble in its full 
osition with 

on). The test 
uted along a 2
portion of the 
lamping syst
the test load 
ions. The tes
he outer-mos
component(s
ce. 
e repeated o

est load shall
ted body we
e foot suppo
th the table in
l position wit
tion). The tes
stributed alon
ide portion o
e applied 
position of th
load is in pla

th other mea
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he test load s
long a 2-in b
f the load bea
em. The test 
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nent(s) until t
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TRF No. UL
 

41.3.1  

41.3.2  

41.4  
41.4.1  

41.4.2  

 

 

 

 

                  

Requireme
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A sample o
placed on a
maximum r
shall be dis
including a
table to ba
The table s
fully vertica
on the table
horizontal p
the horizon
towards the
stop. If the 
end stops, 
the bias tow
shall be rep
As a result
mechanica
perform its
and there s
damage to
stopping m
increase th
testing, the
any mecha
cracks on s
permanent
misalignme
frame, outw
the table, e
Stability 
An inversio
subjected t
and when p
10 degrees
an angle of
horizontal p
The test sh
most likely 
These cond
a) The pos
(for examp
largest bod
b) Connect
made avail
manufactu
c) Provisio
mechanica
d) Direction
supporting 

                   

ent  Test　  

of the comple
a smooth lev
rated body w
stributed ove
any side rails
lance the tab
shall then be
al inverted po
e. The table 
position. The
ntal position a
e inverted po
table rotates
the load sha

wards the inv
peated for a 
t of the testin
al stopping m
 function upo
shall be no m
 the end stop

means, or inv
he risk of per
e sample sha
anical or stru
supporting m
t deformation
ent of the tab
ward spreadi
etc.). 

on table shal
to conditions
placed on a 
s from the ho
f 10 degrees
plane. 
hall be condu

to cause the
ditions are co

sition of all m
ple, with the t
dy heights); 
tion of, or om
lable by or re
rer; 
n of or omiss

al load; and 
n in which th
surface is in

                   

ete inversion
vel surface a
weight (load).
er the suppor
, and shall b
ble in the hor
 biased to ju
osition by adj
is then manu

e table is the
and allowed 
osition and im
s but does no
all be readjus
verted positio
total of 50 im

ng, the end st
means, shall s
on completio
mechanical o
p, crossbar, 
ersion table 

rsonal injury. 
all be visually
ctural damag

members, loo
n, grinding of
ble’s rotation 
ing of the fra

l not overturn
s of maximum
plane incline
orizontal, or t
s from an at-r

ucted under t
e inversion ta
onsidered to
ovable or ad
table set to th

mission of, an
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sion of any n

e appliance 
nclined. 
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n table shall b
nd loaded to
. The test loa
rting surface,
e secured to
rizontal posit
st achieve th
justing the lo
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n released fr
to freely rota

mpact the en
ot impact the
sted to increa
on. The test 
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top, crossba
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r structural 
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that would 
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ge (such as 
osening of pa
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n when 
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o be: 
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he smallest a
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normal 
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41.4.4  

 

 

41.5  
41.5.1  

41.5.2  

                  

Requireme
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With respe
on a smoot
load, and w
maximum r
orientations
evenly ove
side rails, a
a) The tabl
b) The tabl
c) With the
With respe
on a smoot
load equiva
(load). A sa
full inverted
ankle clam
shall be su
the load is 
follows: 
a) With the
supports at
body heigh
inverted po
b) With the
supports at
rated body
mass; a pe
position). 
Inversion ta
A sample o
smooth lev
cycles of o
equal to the
the inversio
shall be no
parts of the
risk of pers
shall opera
examined f
(such as cr
of parts, pe
rotating pa
within the f
tipping of th
A sample s
to the max
shall be dis
surface, inc
ankle clam
conditions.

                   

ent  Test　  

ect to 41.4.2, 
th level surfa

with a test loa
rated body w
s. The test lo

er the suppor
and shall be 
e’s full uprig
e’s full invert

e table in the 
ect to 41.4.2, 
th level surfa
alent to the m
ample of the 
d position (ta

mp in the up m
spended fro
evenly distri

e test load su
t a distance 

ht (to simulat
osition); and 
e test load su
t a distance 

y height (to si
erson hangin

able enduran
of the inversi
vel surface an
peration whi
e maximum 
on table. As 
o mechanical
e inversion ta
sonal injury. A
ate as intend
for any mech
racks on sup
ermanent def
rts, misalign
frame, outwa
he table, etc
shall be teste
imum rated w
stributed eve
cluding any s

mping system
 

                   

the sample 
ace and teste
ad equivalen

weight (load) 
oad shall be 
rting surface,
secured to th
ht position; 
ted position; 
horizontal po
the sample 

ace and teste
maximum rat

table shall b
able in vertica
most position
m the foot su
buted on bot

uspended fro
equal to the 
e a person h

uspended fro
equal to half
imulate an el
g in the full i

nce 
on table sha
nd subjected
le supporting
rated body w
a result of th
l or structura
able that wou
After the test
ed, and then
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ment of the t
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ed with a test
weight (load)
enly over the 
side rails, foo
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shall be plac
ed without a 
nt to the 
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he table. 

and 
osition. 
shall be plac
ed with a tes
ted body wei
be placed in 
al position w
n). The test lo
upports so th
th supports a

om the foot 
maximum ra

hanging in the

om the foot 
f of the maxim
levated cente
nverted, sit-u

all be placed 
d to 30,000 
g a test load 
weight (load) 
he testing, the
l damage to 
uld increase 
ting, the sam

n be visually 
ructural dama
mbers, loosen
rinding of 
table’s rotatio
g of the fram

t load equiva
). The test lo
supporting 

ot supports, a
e actual load
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Verdict 
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Requireme
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The sample
device from
inverted po
position. Th
operation. 
seconds. A
per minute
involved. 
During eac
stop, cross
limits rotati
during the 
impact forc
Stops, Sec
Motorized 
the motor i
rotating de
Ankle clam
Moving par
used to sec
table’s fram
clamping o
shall be no
parts of the
increase th
testing, the
any mecha
cracks on s
etc.). 
Two sampl
subjected t
with the mo
at the full o
rotated, mo
position (e.
position) an
(e.g. the an
considered
Each cycle
faster cycle
may be use

                   

ent  Test　  

e shall then 
m the full upr
osition, and t
his shall be c
Each cycle s

A faster cycle
 may be use

ch cycle, the 
s bar, or othe
on in either p
endurance te

ce as require
ction 41.3. 
inversion tab
n the test se
vice. 

mping system
rts of the ank
cure the use
me shall be s
operation. As
o mechanical
e ankle clam
he risk of per
e sample sha
anical or stru
supporting m

les of the an
to this testing
oving parts o
open position
oved, or the 
.g. the ankle 
nd then back
nkle releasin
d to be one c
e shall be com
e time greate
ed if agreed 

                   

be rotated us
right position 
hen back to 
considered o
shall be com
e time greate
ed if agreed u

sample shal
er mechanica
position, but 
est to be sub

ed by Impact 

bles shall be 
et-up, by usin

m endurance 
kle clamping 
r’s ankles to 

subjected to 3
s a result of th
l or structura
ping system 

rsonal injury. 
all be visually
ctural damag

members, loo

kle clamps s
g. The testing
of the ankle c
n. The parts s
like, to the fu
clamping or

k to the fully 
g position). T

cycle of clamp
mpleted with
er than 6 cyc
upon by all i
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sing a rotatin
to the full 
the full uprig

one cycle of 
pleted within

er than 6 cycl
upon by all 

l contact an 
al means tha
is not requir

bject to the 
Test on End

tested witho
ng a separate

system that 
the inversio

30,000 cycle
he testing, th
l damage to 
that would 
After the 

y examined f
ge (such as 
osening of pa

shall be 
g shall begin
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ully closed 
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open positio
This is 
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in 10 second

cles per minu
nvolved. 
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N/A 

N/A 

N/A 

N/A 
N/A 

N/A 



Clause 

 
 

TRF No. UL
 

41.6.3  
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42.1.1  
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Requireme
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After the 30
samples sh
strength te
shall be eq
of the inver
be subjecte
Table Endu
number of 
operation. 
no mechan
ankle clam
of persona
be visually 
structural d
members, 
Inversion b
system sha
and 41.6.2
system sha
inversion b
boot samp
has more t
from one b
After the 30
shall then b
testing in 4
to the max
table. The 
the endura
Endurance
number of 
operation. 
no mechan
ankle clam
of persona
be visually 
structural d
members, 
Dog Tread
Switches a
In addition 
switch requ
such as a p
shall be req
treadmill be
operation. 
26.4 is not 
 The contro
shall be rea
panel shall
accessible 
belt. 

                   

ent  Test　  

0,000 cycles
hall be subje
sting in 41.2

qual to the ma
rsion table. T
ed to the end
urance, Sect
test cycles s
As a result o

nical or struct
mping system

l injury. After
examined fo

damage (suc
loosening of

boots provide
all be subject
. Two sampl
all be subject
boot has only
les are to be
than one ank
boot sample m
0,000 cycles
be subjected
41.2.5 except
imum rated w
same sampl

ance testing i
e, Section 41
test cycles s
As a result o

nical or struct
mping system

l injury. After
examined fo

damage (suc
loosening of
mills 

and controls  
to the manu

uired by 26.4
push button s
quired to init
elt such that 
The motor co
required to b

ol panel for th
adily access
 be provided
switch that i

                   

s of clamping
cted to the m
.3 except tha
aximum rate
The same sa
durance testi
tion 41.5 exc
shall consist 
of this testing
tural damage
 that would i
r the testing, 
or any mecha
ch as cracks 
f parts, etc.). 
ed with an an
ted to the tes
es of the ank
ted to this te

y one ankle c
e tested. If the
kle clamp, tw
may be teste
s of clamping
d to the mech
t the test loa
weight (load)
e shall then 
n Inversion T
.5 except tha

shall consist 
of this testing
tural damage
 that would i
r the testing, 
or any mecha
ch as cracks 
f parts, etc.). 

ually operated
4, a deliberat
switch on the
iate moveme
there is no u
ontrol switch
be on the co
he operation
ible to the us

d with an obv
is used to sto
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g, the same 
mechanical 
at the test loa

ed weight (loa
amples shall 
ing in Inversi
cept that the 
of 100 cycles

g, there shall 
e to parts of 
ncrease the 
the sample 

anical or 
on supportin

nkle clamping
sting in 41.6.
kle clamping
sting. If the 

clamp, then tw
e inversion b

wo ankle clam
ed. 
g, the sample
hanical stren
d shall be eq
) of the inver
be subjected
Table 
at the total 
of 100 cycles

g, there shall 
e to parts of 
ncrease the 
the sample 

anical or 
on supportin

d motor cont
te user action
e control pan
ent of the 
unexpected 
h specified in
ntrol panel. 

n of the tread
ser. The cont
vious and rea
op the treadm
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Requireme
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If the tread
incline syst
26.4 shall a
system. 
The switch
marked "O
symbols " O
37.5, as ap
and "I" are 
"O" and "I" 
manual pro
The switch
OFF, STOP
treadmill be
voltage (ac
switched (s
low voltage
The switch
operation f
cycles of o
or be teste
Switch, Se
If more tha
to control t
functions th
with 42.1.2
The motor 
and accele
suitably rat
with one of
a) A contro
the treadm
in which th
increases o
applicable 
Automatic 
Requireme
b) A contro
change the
push butto
Electronic C
applicable 
State Cont
Exception: 
in design (f
consist of a
include an 
subjected t
end-produc
Section 42
64.  
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mill is provid
tem, the mot
also stop the

 described in
FF", "STOP"
O" and "I", in
pplicable. If th
used, the sig
shall be exp

ovided with th
 described in
P, PAUSE, o
elt shall be s
c or dc), curre
such as a mo
e inductive, o
 shall also b

for household
peration for 
d in accorda
ction 71.1. 

an one switch
he OFF, STO
hen each sw
2 – 42.1.5. 
or speed co

eration of the
ted for the ap
f the followin
ol that autom

mill belt (such 
e speed of th
or decreases
requirement
Electrical Co

ents, UL 6073
ol that require
e speed of th
n on the con
Components
requirement

trols for Appl
A motor or s

for example,
a triac and re
integrated c

to the applica
ct standard; s
.3 and Abno

                   

ded with a mo
tor control sw
e motion of th

n 42.1.2 shal
", or with inte
n accordance
he internatio
gnificance of

plained in the
he product (s
n 42.1.2 that 
or END funct
suitably rated
ent, and the 
otor load, a r
or low voltage
e suitable fo
d-use treadm
commercial-

ance with Pus

h or switching
OP, PAUSE,

witch or devic

ntrol that con
 treadmill be
pplication, an
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atically contr
as during a 

he belt autom
s), shall com
ts in the Stan
ontrols – Par
30-1; or 
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ntrol panel) s
s, Section 42
ts in the Stan
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 the control c
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ircuit) need o
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see Electron
rmal Operat
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otor-operate
witch required
he incline 

ll be plainly 
ernational 
e with 37.4 o
onal symbols 
f these symb
e instruction 
see 82.9). 
controls the

tions of the 
d with respec
load being 

relay coil load
e resistive lo
r 6000 cycle

mills, and 50,
-use treadmil
sh-Button Ty

g device is u
 or END, 

ce shall comp

ntrols the spe
elt shall be 
nd shall com

rols the spee
pre-set prog

matically 
ply with the 

ndard for 
t 1: General 

e user action 
belt (such as 
hall comply w

2.3, or with th
ndard for Sol
244A. 
ol that is simp
components 
does not 

only be 
ments of this
nic Compone
ion Test, Sec
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Requireme
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To reduce 
treadmill, if
speed cont
replace a s
uses so tha
to its slowe
accordance
Control Tes
reset the s
starting spe
a) The use
b) The use
button on t
c) The use
“OFF” switc
d) The use
If a treadm
electrically 
unit, the tre
a) The trea
properly as
and starts 
and contro
Operationa
b) Any acc
wiring shal
circuit. 
c) Any inte
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rd attachmen

ned in place 

ductive parts 
s an EMC su
urrent from s
grounded su

MIU. 
to all curren

urrents, that m
posed conduc
nd or other e
an appliance

e surfaces ar
kage currents
asured to the
dually as we

ssible, and fr
ously access
sed unless it 
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All values o
based on a
(77°F). Tes
temperatur
104°F). 
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or to exceed

n Table 49.1
or overload-
ircuit during 
of temperatu
an assumed 
sts may be c
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whichever 
provided w
additionally
lowered du
higher inpu
During the 
treadmill sh
the Input T
input, witho
provided. 
During the 
constant te
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a motor-op
have the in
complete c
each cycle
modes a m
consists of
position, ra
highest poi
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Surface Te
During the 
surface tha
be more th
50.1, as ap
room temp
results are 

                   

ent  Test　  

mum normal l
ased on a 20
hall be achie
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peed setting

ble load appli
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with an actua

od of loading
rposes of op
perated for t

emperature T
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(90.7 kg). Th
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ed at no load 
lbs (90.7 kg)
results in hig
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y have the in
uring testing, 
ut. 
Temperatur
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Test, see 48, 
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Temperatur
emperatures 
e with 49.2.1

perated inclin
ncline system
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, unless the 

more severe r
f starting the 
aising it as qu
int, then imm

e starting pos
emperatures 

temperature
at may be co
an the value

pplicable. If th
perature of ot

to be correc
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0 lbs (90.7 k

eved by eithe
rson(s) weig
n the treadm

g(s); or 
cation device

meter, or a lo
ad to the mot
he load of the
al person ma

g does not re
perating the i
he Input Tes

Test, Section 
n the treadmi
he load shall
m) from the 
 
Section 48, a
at maximum

) load at max
gher input. A
operated incl
ncline system

whichever r

e Test, Secti
ated at the co
which result

e system ope

e Test, Secti
have been r

14, a treadmi
ne system sh
m raised and 

5 minute pa
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rate of opera
incline from 

uickly as pos
mediately low
sition as quic

e test, the tem
ntacted by th

e specified in
he test is con
ther than 25°
cted to that te
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st, Section 48
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ll. The load s
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A treadmill 
line system s
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ts in the high
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ion 49, once
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use between
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mperature of
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 50.2 or Tab
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emperature. 
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The maxim
external su
heating pad
area of the
Surface-Te
A small, co
supported 
more than 
that may be
which com
shall be no
To determi
the require
operated u
The applia
and simula
be attempt
Dielectric V
An applian
breakdown
sinusoidal 
metal parts
operating t
The test po
a) One-tho
motor rated
V or less. 
b) One-tho
for (1) an a
than 1/2 hp
applied dire
c) Twenty-f
applied in a
persons.  
The test po
appliance e
autotransfo
a) One-tho
51 – 250 V
b) Five-hun
50 V or les
Exception: 
circuit is su
A capacito
or arc supp
without bre
essentially 
opposite po
operating t
The test po
employing 
less and 25

                   

ent  Test　  
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d shall not ex

e heating pad
emperature T
ord-connecte
type shall no
125°C (257°
e laid on com
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ne whether a

ement in 51.1
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ation of actua
ted. 
Voltage-With
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potential bet
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temperature 
otential for th
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d 1/2 hp (373

ousand volts 
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p or more tha
ectly to perso
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a wet or mois

otential for th
employing a 
ormer shall b
ousand volts 
V; or 
ndred volts if
ss. 

This does n
upplied from 
r used for ra
pression sha
eakdown, the

sinusoidal p
olarity with th
temperature 
otential shall 
a motor rate

50 V or less.

                   

ble temperat
 appliance e
xceed 55°C 

d. 
Test 
ed appliance 
ot attain a tem
°F) on any ex
mbustible ma
terial may be
f smoke or m
an appliance
1, the applian
t temperature
stationary du

al service con

stand Test 
hstand for 1 m
tion of a 60-H
tween live pa
pliance at th
reached in in

he primary cir
for an applia
3 W output) o

plus twice th
mploying a mo
an 250 V, or 
ons –see (c)

d volts for an 
st condition d

he secondary
transformer 

be: 
if the second

f the seconda

ot apply if th
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ll withstand f

e application 
potential betw
he appliance
reached in in
be 1000 V fo
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(99°F) in the

of the hand-
mperature of
xterior surfac
aterial or aga
e laid, and the
molten materi
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73 W output) 
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To determi
the require
be tested b
transforme
essentially 
applied pot
the require
at that valu
applied pot
rate and as
correctly in
For an app
test potent
interconnec
sample app
sides or fac
the foil on e
between fe
pressure o
to the felt m
proximity to
The felt ma
mm) thick a
cover the a
and to exte
way around
Resistance
An applian
vinyl or trea
heating pad
and 53.3. A
for an appl
and the cov
resistant pr
To determi
the require
is to be pla
an applianc
is to have a
portion of t
The sample
its maximu
for 300 hou
carefully ex
any hard s
and manip
allowed by
the materia
Following t
tested for le
Leakage-C

                   

ent  Test　  

ne whether a
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by means of 
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sinusoidal a
tential is to b

ed test value 
ue for 1 minu
tential is to b
s rapid as co
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pliance that e
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cted current-
pliance and s
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either side o
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As a result of
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roperties nor
ne whether a
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aced on a 1-i
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a 1-in thick fe
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e is then to b
m operating 
urs, the surfa
xamined to d
pots in the m
ulated back 

y the construc
al throughout
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eakage curre

Current Test, 
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output volta

and can be va
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be at a substa
onsistent with
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-carrying par
sheets of me
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the metal foi

nce. 
ed in 52.5 are
 area sufficie
ppliance con

ess than 2 in 
ea. 

e Test 
loys a heatin
overing in th
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f the test, the
not exceed 0
neither lose 
r develop har
an appliance
.1, a cushion
n (25-mm) th
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e containing 
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temperature
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ction of the a
t the entire s

ation, the app
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Section 45. 
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larger 
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aried. The 
from zero un
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antially unifo
h its value be

eating pad, th
between 
rts of each 
etal foil on th
e appliance, 
be placed 
52.6. A unifor
is to be appl
il is in close 

e to be 1 in (2
ent to comple
ntaining the p

(51 mm) all 

ng pad and a
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e leakage cu
.5 MIU at 12
its moisture-
rd spots. 
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hick felt mat, 
such as a ch

ed against tha
the heating p

usly operated
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hether there 
then to be fo
veral times a
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dance with th
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The sample
the heating
plane, with
right angles
a shallow t
be turned u
attached to
solution. Th
the felt mat
upper or in
approximat
to be introd
1/4 in (6 m
electrolyte 
measured.
on the cove
leakage cu
if any leaka
continued u
longer than
Resistance
Footbaths 
General 
Massage ty
fire or elect
conditions 
54.2, Tipov
A risk of fir
if the test re
a) Obvious
coated wire
fluids used
signifies we
water on th
repeated d
wetting by 
component
b) The foot
1) If ground
i) During an
the Leakag
ii) After the
Dielectric V
2) If double
i) During an
the Leakag
Double Ins
Equipment
ii) After the
Dielectric V

                   

ent  Test　  

e or the area
g pad is then
 the edges o
s for approxi
tray. If the ed
up, suppleme
o or formed o
he side or fa
t during the 3
side surface
tely 8 g of Na
duced into th
m), and the 
and the app
 The solution
ering for 3 ho

urrent, the tes
age current is
until ultimate
n 7 hours. 
e to Moisture

ype footbath
tric shock wh
specified in 

ver, Section 5
re or electric 
esults in any

s wetting of u
e, or insulatio
 with the app
etting by a st
he componen
uring each te
random drop
t by chance; 
tbath; 
ded; 
nd after the t
ge-Current T
e tests, does 
Voltage-With
e insulated; 
nd after the t
ge-Current T
sulation Syste
t, UL 1097; a
e tests, does 
Voltage-With

                   

a of the samp
 to be placed

of the applian
imately 1 in (
dges of the a
entary sides 
on the applia
ce that was 
300-hour tes

e of the tray. A
aCl per 1000

he tray to a m
leakage curr
liance is then
n is to be allo
ours, and if t
st may be dis
s measured,

e results are 

e Tests for M

s shall not ca
hen tested un
Standing Ov
54.3, and Sp
shock is con

y of the follow
uninsulated li
on adversely
pliance. Obv
tream, spray
nt that obviou
est, but does
ps of water th

tests, does n
est, Section 
not comply w
stand Test, S

tests, does n
est in the Sta
ems for Use 
and 
not comply w
stand Test in
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ple containin
d in a horizon
nce turned up
(25 mm) to fo
ppliance can
may be 
nce to hold t
in contact wi

st is to be the
A solution of
0 cm3 of wat

minimum dep
rent between
n to be 
owed to rema
here is no 
scontinued, b
, the test is to
obtained, bu

assage Type

ause a risk o
nder the 

verfill, Section
pill, Section 5
nsidered to e
wing: 
ve parts, film

y affected by 
ious wetting 

y, or dripping
usly will be 
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hat may wet 

not comply w
45; and 
with the 
Section 52; 

not comply w
andard for 
in Electrical 

with the 
n the UL 109
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During and
Overfill, Se
applicable 
After the te
leakage cu
Immediate
footbath is 
remove all 
water solut
subjected t
withstand t
For the tes
54.2 and S
voltage-wit
carefully em
previously 
opened an
wetting of u
insulation. 
Componen
rings, and g
in part (wh
for the test
Section 54
have been 
Standing o
To determi
complies w
Moisture T
General, S
supported 
position. 

                   

ent  Test　  

d after the tes
ection 54.2 a
leakage curr

est of Spill, S
urrent test sh
ly following t
to be emptie
exterior surf

tion to the m
to the applica
test. 
sts described
Spill, Section 
thstand test, 
mptied, the e
indicated, an
d examined 
uninsulated l

nts such as b
gaskets, sha
ichever is co
ting describe
.2 and Spill, 
tested in ac

overfill 
ne whether a

with the requi
ests for Mas

Section 54.1, 
on a level su

                   

sts described
nd Spill, Sec
rent test sha

Section 54.4, 
all be condu

the leakage c
ed, dried with
face moisture
aximum fill li
able dielectri

d in Standing 
54.4, after th
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exterior shall 
nd the applia
to ensure th
live parts, film

boots, diaphr
all be remove
onsidered mo
d in Standing
Section 54.4
cordance wit

a massage ty
irements in R

ssage Type F
the applianc

urface in the 
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be dried as 
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m-coated wir

agms, seals
ed completel
ost unfavorab
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Requireme
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The footba
capacity us
calcium su
Then a furt
footbath ca
be steadily
30 seconds
footbath fo
shall be mo
surfaces. L
to be meas
individually
accessible
simultaneo
to be simul
readily con
at the same
metal is us
enclosure, 
using a me
contact wit
10 by 20 cm
the surface
long enoug
appliance. 
For footbat
shall be co
energized. 
Tipover 
To determi
complies w
Moisture T
General, S
maximum c
specified in
direction m
electric sho
Spill 
To determi
complies w
hard water
evenly pou
through a 3
in its intend
that may be
is most like
shock. 
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shall also b
energized, 
the air vent
Flooding of

                   

ent  Test　  

ath is then to 
sing a hard w
lfate, CaSO4
ther quantity 
apacity, but n
y poured into 
s. The solutio
r 1 hour duri
onitored on a
Leakage curr
sured to the g
y as well as c
, and from on

ously accessi
ltaneously ac

ntacted by on
e time. If a c

sed for the en
the leakage 

etal foil havin
th the surface
m, the metal
e. The metal 
gh to affect th

ths provided 
onducted with

ne whether a
with the requi
ests for Mas

Section 54.1, 
capacity with
n 54.2.2, and

most likely to 
ock. 

ne whether a
with the requi
r solution, as 
ured over any
3/8-inch (9.5-
ded position 
e subject to a
ely to result in

ths provided 
be conducted
and the solu
ts. 
f Live Parts T

                   

be filled to m
water solution
4, per liter of 
equal to 50 

no more than
the footbath

on is then to 
ng which the
all exposed c
rents from th
grounded-su
collectively if 
ne surface to
ible. Surface
ccessible if th
ne or both ha
onductive su
nclosure or p
current is to

ng an area of
e. If the surfa
 foil is to be t
foil is not to 

he temperatu

with an air b
h the air bubb

a massage ty
irements in R

ssage Type F
the footbath

h the hard wa
d then overtu
result in a ris

a massage ty
irements in 5
specified in 

y part of the 
-mm) diamet
during a 30 
a spill or spla
n a risk of fir

with an air b
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Test 
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maximum 
n (1/2 gram o
f distilled wat
percent of th

n 1/2-liter, is 
h over a perio
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e leakage cu
conductive 
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upply conduc
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o another if 
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urface other t
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ace is less th
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bubbler, this 
bler de-

ype footbath
Resistance to
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ater solution 
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sk of fire or 
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54.2.2, is to 
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ash, and whi
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r bubbler de-
nally poured 
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The malfun
pressure-o
damage of
as a boot, d
cause flood
appliance t
conductive
In a test to 
complies w
to deteriora
boot, diaph
part subjec
shall be rem
most unfav
the compo
be filled to 
normal ope
Exception: 
removed if 
In a test to 
Exception 
material us
or an elasto
shall be su
elongation 
Gaskets an
samples sh
and three s
conditionin
shall be pla
temperatur
hours. As a
average of
original ten
original elo
Exception 
the percen
shall be su
shall not ha
deteriorate
sealing pro
Exception 
complies w
that compli
and tensile
these requ
Fluid-Hand
A massage
handling tu
to determin
the fluid-ha
or electric s
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following: 
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nction of a tim
operated swit
f a part of rub
diaphragm, s
ding of the e
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e liquid in its o
determine w

with the requi
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hragm, seal, 
ct to hot soap
moved comp
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nent is remo
maximum ca

eration. 
A part not s
the part com
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a result of the
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nsile strength
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t tensile stre
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e to a degree
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No. 2:  A non

with the requi
ies with the m

e strength aft
irements.  

dling Tubing T
e type footba
ubing is to be
ne whether d
andling tubin
shock. A risk
d to exist if th

                   

mer switch o
tch, or the de
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seal, or gask
lectrical com

s water or oth
operation. 

whether an a
irement in 55
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or gasket, or

py water, suc
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he case of a f
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ubject to flex
mplies with 5
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sket, diaphrag
subject to ho

he tensile stre
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conditioning
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after oven 
, the sample

oven at a 
58°F) for 168
itioning, the 
 75 percent o
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as described
.3, each sec
easured with
e and freque
n General, S
est 

                   

(c) and/or 74
-coil-winding
kdown an ind

d under cond
ained during 
e still heated,
n alternating 
at any suitab
igher – for 72
ds, whicheve

to be obtain
he full value 

more than 15
specified, th
conds to one
and the circ

sion of flame
erated for 7 
zed at the vo
est, Section 4
de-energized
h specified fo
y source to th
ranch circuit 
ble. Followin

with the requ
stand Test, S

g may open i
d that there i

sformers  

product Temp
ric Voltage-W
purpose trans
e tests of in 7
test 

arison with vo
d in the Over
condary open
h the primary
ency supply s
ection 44. 

Page 122 of

UL 1647 

4.1(d), each 
g samples sh
duced potent
itions 
the Tempera
, the coil win
potential of 

ble frequenc
200 electrica
r is less. The

ned by startin
and increas

5 seconds. A
e voltage is 

e-quarter or l
cuit is to be 

e or molten m
hours within

oltage specifi
49 and with t
d position at 
or the assem
he appliance 

protection a
ng this test, t
irements in t
Section 52. 
n a shorter 
s no emissio

perature Tes
Withstand Te
sformer shal
75.2 – 75.4. 

oltages 
rload Test, 
n-circuit volta
y connected t
source as 

f 166     Repo

Resul

of 
hall 
tial. 

ature 
ding 

cy – 
al 
e 
ng at 
ing 
fter 
to 
ess 

 

metal 
 the 
ed 

the 
the 
bly. 

and 
he 
the 

 

on of 
 

 
 

st, 
est, 
l 

 

 

age 
to a 

 

 

ort No. PTC2

t  Remark　  

260508132022S-UL01 

Verdict 

N/A 

N/A 

N/A 

N/A 
N/A 
N/A 

N/A 
N/A 

N/A 



Clause 

 
 

TRF No. UL
 

75.3.1  

75.3.2  

75.3.3  

75.3.4  

75.4  

                  

Requireme

L1647 
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transforme
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The transfo
the Tempe
load is to b
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transforme
Dielectric V
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and Overlo
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