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Foreword 

This translation has been made based on the original Japanese Indus­
trial Standard revised by the Minister of Economy, Trade and Indus­
try, through deliberations at the Japanese Industrial Standards Com­

mittee as the result of proposal of revision of Japanese Industrial Stan­
dard submitted by Japan Electric Lamp Manufacturers' Association 
(JELMA)I Japanese Standards Association (JSA) with the draft being 

attached, based on the provision of Article 12 Clause 1 of the Industrial 
Standardization Law applicable to the case of revision by the provision 

of Article 14. 

Consequently JIS C 7551-1:1999 is replaced with this Standard. 

This JIS document is protected by the Copyright Law. 

Attention is drawn to the possibility that some parts of this Standard 

may conflict with a patent right, application for a patent after opening 
to the public, utility model right or application for registration of utility 
model after opening to the public which have technical properties. The 

relevant Minister and the Japanese Industrial Standards Committee 
are not responsible for identifying the patent right, application for a 
patent after opening to the public, utility model right or application for 

registration of utility model after opening to the public which have the 
said technical properties. 

JIS C 7551 series consists of the following 3 parts under the general ti­
tle "Incandescent lamps - Safety specifications' 

Part 1: Tungsten filament lamps for domestic and similar general 
lighting purposes 

Part 2: Tungsten halogen lamps for domestic and similar general 
lighting purposes 

Part 3: Tungsten halogen lamps (non -vehicle) 

(iii) 
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JAPANESE INDUSTRIAL STANDARD JIS C 7551-1 : 2009 

Incandescent lamps - Safety specifications - Part 1: 

Introduction 

Tungsten filament lamps for domestic and 
similar general lighting purposes 

This Japanese Industrial Standard was established in 1999 based on IEC 60432-1, 
and has been revised since then to respond to the revision in 2005 of the said Interna­
tional Standard. This revised edition has been prepared based on the edition 2.1 of IEC 
60432-1 published in 2005 with some modifications to the technical contents. 

The portions with continuous sidelines or dotted underlines, and Annexes JA and JB 
are the matters in which the contents of the corresponding International Standard 
have been modified. A list of modifications with the explanations is given in Annex JC. 

1 Scope 

This Standard specifies the safety and interchangeability requirements of tungsten 
filament incandescent lamps for general lighting service having: 

rated wattage up to and including 200 W ; 

rated voltage of 50 V to 250 V inclusive; 

bulbs of the A, B, C, G, M, P, PS, PAR or R shapes, or other bulb shapes where the 
lamps are intended to serve the same purpose as lamps with the foregoing bulb 
shapes; 

Sh?CR~~_9JJQ._J!~m_~_~ __ QJJ~~1b.~_J~lX~ __ ~'pgGjJi~d_j)'1_;US __ C_I7JQ: 

bulbs with all kinds of finishes; 

CJ~lP_t'yp~~ __ ~ng __ 9:im_~J1~_i9.n~_~I~_~R~dfj_~_Q._jnJJS __ C __ 7.7.Q~_-_l: 

As far as is reasonably practicable, this Standard is also applicable to lamps with 
bulbs and caps other than those mentioned above. 

This Standard is concerned with safety criteria only and does not take into account 
the performance of tungsten filament lamps with respect to luminous flux, life or 
power consumption characteristics. Readers should refer to JJSJ;_]QQl for such char­
acteristics with respect to types normally used for general lighting service. 

L_~xTIn~ __ w_ith_E2f?L2_4.._~~IH;; __ ~ng __ E~'1 __ G_~.p_~ __ ~h~H_J19.tJ~~_JJ~g_9,_with_l~Jp.RhQl9,~XJ?_JQr. __ E2f? 
~_~p~_fQI_g~n~K~llighti[lg._ 

NOTE: The International Standard corresponding to this Standard and the 
symbol of degree of correspondence are as follows. 
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IEC 60432-1 : 2005 Incandescent lamps - Safety specifications - Part 
1 : Tungsten filament lamps for domestic and similar general lighting 
purposes (MOD) 

The symbols which denote the degree of correspondence in the con­
tents in the corresponding International Standard and JIS are IDT 
(identical), MOD (modified) and NEQ (not equivalent) according to 
ISO/IEC Guide 21. 

2 Normative references 

The following standards contain provisions which, through reference in this Stan­
dard, constitute provisions of this Standard. The most recent editions (including 
amendments) of the standards indicated below shall be applied. 

JJS_(;_Q_~_2J2 ____ l!?gt'-?fjJ§_Qf.Rt'-9J~[ltifJllJlKQyirl(}fj_bY_f!!H;!Q_~J!~f}§_([P_QQ_rl?) 

JJS __ Q_J_Q_Q_2 ____ 11J§I!i~_tiQn_~f}§i§t/J11[l~_t(}§_~~~~ 

JIS C 7551-2 Incandescent lamps - Safety specifications - Part 2 : Tungsten 
halogen lamps for domestic and similar general lighting purposes 

NOTE: Corresponding International Standard : IEC 60432-2 Incandescent 
lamps - Safety specifications - Part 2 : Tungsten-halogen lamps for 
domestic and similar general lighting purposes (MOD) 

JIS C 7709-0 Lamp caps and holders together with gauges for the control of 
interchangeability and safety - Part 0 : General information 

NOTE: Corresponding International Standard : IEC 60061-4 Lamp caps and 
holders together with gauges for the control of interchangeability and 
safety - Part 4 : Guidelines and general information (MOD) 

JIS C 7709-1 Lamp caps and holders together with gauges for the control of 
interchangeability and safety Part 1 : Lamp caps 

NOTE: Corresponding International Standard : IEC 60061-1 Lamp caps and 
holders together with gauges for the control of interchangeability and 
safety - Part 1 : Lamp caps (MOD) 

JIS C 7709-3 Lamp caps and holders together with gauges for the control of 
interchangeability and safety-Part 3: Gauges 

NOTE: Corresponding International Standard : IEC 60061-3 Lamp caps and 
holders together with gauges for the control of interchangeability and 
safety- Part 3: Gauges (MOD) 

JJS __ Q_l11Q ____ l!~~igll!!_tiQn/J1f!tb..Q(lfQTgl/J~~_l!lAlp.§_Qfl?:!!!P.$ 

JJS __ Q_??_Q_Q_2 _____ Edi§Qll_§[l!:~wl?:!!!p.b:Qlrl(}J:§ 

JJS_Z __ allQ ____ Mighti1J.g_yQ~/JQylfJXy 

IEC 60061-3 Lamp caps and holders together with gauges for the control of 
interchangeability and safety - Part 3 : Gauges 
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IEC 60064 Tungsten filament lamps for domestic and similar general lighting 
purposes - Performance requirements 

IEC 60360 Standard method of measurement of lamp cap temperature rise 

IEC 60598-1 Luminaires - Part 1 : General requirements and tests 

3 Terms and definitions 

For the purpose of this Standard, the terms and definitions in JJS __ Z __ ~Jla and the 
following apply. 

3.1 rated voltage 

voltage or voltage range specified in the relevant lamp standard or assigned by the 
manufacturer or responsible vendor 

NOTE: If lamps are marked with a voltage range, it shall be interpreted that 
they are appropriate for use on any supply voltage within that range. 

3.2 test voltage 

rated voltage unless otherwise specified 

NOTE: If lamps are marked with a voltage range, the test voltage shall be taken 
as the mean of the voltage range unless otherwise specified. 

3.3 rated wattage 

wattage specified in the relevant lamp standard or assigned by the manufacturer or 
responsible vendor 

3.4 end of life 

instant when the energized lamp ceases to emit light 

3.5 cap temperature rise (~ts) 

surface temperature rise, above ambient temperature, of a standard test lamp holder 
fitted to the lamp's cap, when measured in accordance with the standard method de­
scribed in 4.4 

t~~t._m_~_g~ __ QD __ ?c_~9.:m.p.l~l_fQx __ tb~_'p'1JXRQ~~~ __ Qf._Gh~_Gk~DK_GQm.p.lj_~_1}~_~ __ Qf_tb~ __ cJ~$_~gD __ QJ_~ __ tY.P._~ 
wit.h_t.h~_g~n~x~l_:?_~J~ty_x~q\l:.ir~_m~Dt~_ 

t~~t._wbj_Gh_g~~i~l~_~ __ ~G~~Rt9.:D~~_QX_x~j~~tiQ_1}_Qf_th~_P'XQg:tJ._Gt~ __ Qf._tb.~_J?_?cm~ __ ty.p.~ __ ?c:rHl_m~D.1J~ 
f~~t.~r~ __ QY-_~h~~kjD.g_th~m_QnG~ 

3.8 batch 

all the lamps of one category, identified as such, and put forward at one time for 
checking compliance 
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3.9 whole production 

production of all types of lamps within the scope of this Standard manufactured during 
a period of 12 months and nominated by the manufacturer in a list for inclusion in the 
control 

3!1_O _____ ~U~hn~i~_r..~Jl~~t~n::i~~~11~mp. 

r..~Jl~~t9I_J~mp __ ~9_inK_~ __ mjxxQr.._YXhidl_X_~fl~~_t~_yi9_iRl~ __ r..~gi!J_tim-J_gng __ tr.9:n~m_it~_jD_frJ~tx~Q.. 
r..~gi!J_tim.) 

3.11 bowl mirror lamp 

lamp with part of its bulb coated with reflecting material so as to reflect a substantial 
part of the light in the general direction of the lamp cap 

3.12 maximum cap temperature 

maximum temperature which the components in the cap area of a lamp are designed to 
withstand over the expected life of the lamp 

4 General safety requirements 

4.1 General 

Lamps shall be so designed and constructed that in normal use they present no dan­
ger to the end user or surroundings. 

4.2 Marking 

4.2.1 The following information shall be marked on the lamps and shall be legible and 
durable when subjected to the test procedure in A.l b) : 

a) the manufacturer's name, the name of responsible vendor or a trade mark or ab­
breviation ; 

b) the rated voltage or the rated voltage range (marked as "V" or "volts") ; 

c) the rated wattage (marked as "W" _QX-_':w.:~t.t~~' __ QX_J:~Uly __ ~_q1Jiygl~))t);n~xkjng~ For lamps 
with 40 mm diameter bulbs or larger w.:jt.1L9-_X~_9:li?!~q __ W_9:tt.9:g~LQr~LW __ QxJ~9_~ __ 9:ttbg 
r..~t~Q. __ Y9.lt9-g~ __ lQQ_Y_t.9._1QQ_YJ. or with a realized wattage of 14 W or less at the rated 
voltage 200 V to 250 V, the rated wattage need not be marked') 

4.2.2 For dichroic reflectorized lamps and bowl mirror lamps, the relevant symbol as 
shown in Annex B shall be marked _Q))jJ-~g __ mjnim~rrL-R~~k~gjx~K_Gm)_tgj})~:r-, __ ~!J-dLth9:t. 
th~_m~xkinKj_~_1~giRl~_frg}')}_Q!J-t.9_ig~! 

4.2.3 Lamps with operating position limitations 

For lamps capped with B22d or E26 caps, such as given in the following, an appro­
priate marking shall be given 9.n_JluLmj)}im_1J.m __ p_9:~l\9:ging __ ~_Q))t~_i:rr~L_9_1J.~_h_Jl~~t. __ tbg 
m_~xkingj~J~giRt~Jr_Q}')}_Q!J-t.9_ig~ (An example is shown in Annex B). 

a) Some 60 W chandelier (candle) lamps; 
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b) Type P round bulb lamps, etc. which can comply with the requirement of the lamp 
cap temperature rise only by excluding the cap-up position. 

NOTE: The requirements in 4.2.2. and 4.2.3 are intended as information for the 
end-user of the lamp. 

1!2!_4 _____ EQr.._~~f~_JJ$g __ 9.fth~_1~mJ?_~J __ 9)}_th~_Jninim1_J.JnJ?a.~k~ginK_GQntgj)}~r, __ th~_~~1_J.tiQn~xY 
$.YmRQ1~ __ ~}}d_iQ$t~::1_J.~ti9.:Q~_~~_giy~}}_in_A}}n~~_JA __ ~h~Jl_k>_~ __ i:Q~hGa.t~d: 

4.3 Protection against accidental contact in screw lampholders 

4.3.1 E14 capped lamps 

E14 capped lamps shall satisfy the following requirements: 

a) Chandelier (candle) lamps shall be fitted with caps E14/25 x 17 and tested with 
IEC 60061-3, gauge sheet 7006-55 ; 

b) Type P round bulb, pigmy, tubular and reflector lamps having lamp neck reference 
diameters of 21 mm and greater shall be fitted with caps E14/25 x 17 and tested 
with IEC 60061-3, gauge sheet 7006-55 ; 

c) Type P round bulb, pigmy, tubular and reflector lamps having lamp neck reference 
diameters between 16 mm and 21 mm shall be fitted with caps E14/20 ; 

d) Type P round bulb, pigmy, tubular and reflector lamps having lamp neck reference 
diameters between 14 mm and 16 mm shall be fitted with caps E14/20. 

In cases c) and d) a gauge is not required, because the choice of caps guarantees the 
same degree of safety as in cases a) and b). 

1!3!2 ____ Qt.h~r.._<;_~p_P_~d-l~I))._P_~ 

F_QX __ 9_th~X __ G_~P..R~d_J~mp..$-, __ a.ft~r.._th~_Jgmp.._h~$ __ k>_~_~n_~~~\1r..~ly. __ in~~r..t~~l_intQ __ th~ __ E_di~Qn 
$_Gx~w_l~mphQlQgx __ ~p_~_Gifi~d_jn __ JJS_Q __ ~aQ2, __ wh~n_~ __ t~~tJing~x __ ~~ __ ~p._~~ifi~d __ i_:Q_J~ __ 9f_2 __ Qf 
t~J)J~_Q __ i:Q_JJS __ C __ Q~2Q_j$_J?I~$_~_~_g __ ~ggj)}~t_itJ __ th~ __ t~~tJipg(Jx __ ~b.~ll)}Qt_tQll_GhJb.~ __ lgJP..R_~~P. 
liy_~_p_~rt_(~~_G~J?t_th~J~I9j~~tj_9)}_r.._~$ __ $hQwn_iQ_fig\1r..~_J)!, 

NQTE __ : _____ Th~_~l~~txi~~~hQ~k~px~y~ntiQn_g~1_J.K~ __ 9rE21 __ Ga.P_~ __ ~p_(J_Gifi~d_iQ_IE_C __ Q.QQQJ:~_3 
i~_n9_t __ ~dQp.t~_q_j_:Q __ thj_~ __ St~ng_~r<l_R~~~1l_~~_Jb.(J __ 1l_~~ __ 9f_E2J_~~I?~_j_~ __ nQt_J?_~x~, 
mi_tt(J_<l_in_~I~I?~n._ 

4.4 Lamp cap temperature rise 

The average cap temperature rise per class of lamp manufactured in a period of 12 
months shall not exceed the following: 

a) the appropriate value as specified in table 1 ; or 

b) 45 K lower than the relevant values in table 1 for lamps other than bowl mirror 
and reflector lamps that are fitted with B15d. B22d. or E14 caps, and having rated 
wattage 15W or less. 

Compliance shall be checked by measurements of lamp cap temperature rise on 
lamps in the same class in accordance with the test procedure specified in A}}n~~_J_B. 

If the lamp is marked with a voltage range, the cap temperature rise shall be meas-
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ured at the mean voltage provided the limits of the voltage range do not differ by more 
than ± 2.5 % from the mean voltage. For lamps with a wider voltage range, the meas­

urement shall be at the g._~_:?jg1J __ Y-9.lt~g~ __ <l~_Qj_g~gJ~y. __ th~ __ w':~lJ1.~J~~t~r_~x. Table 1 shows 
upper limits for average cap temperature rise which apply to all lamps listed by watt­
age, bulb and cap. 

NOTE: In practice, several design features such as light centre length, mount 
shape and bulb finish affect cap temperature rise, but such factors are 
encompassed in each limit. 

Group 
number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Notes a) 

b) 

c) 

d) 

e) 

Table 1 Maximum allowable cap temperature rise for various lamp 
wattages and classes over 12 month period average 

Unit: K 
Wattage a) Bulb shape Average cap temperature rise 

W (I1ts max.) 
B15d B22d E12 E14 E17 E26/25 

25,30 A, PS, M and other shapes - - - - - 65 e) 

40 intended for use in the same - - - - - 85 e) 

60 luminaire - 125 - - - 95 e) 

100 - 135 - - - 105 e) 

150,200 - 135 - - - io-o-~) 

40 B, G (diameter::;; 45 mm), P 135 140 - 130 - -

60 and other shapes intended for 145 125 d) - 140 - -

use in the same luminaire 
15 C and other shapes intended - - 90 b) - 90 b) 90 
25 for use in the same luminaire - - fio-d) - 110 b) 110 
40 - - i30-d) - 130 b) 130 
60 - - :iA~~~~ - 130 b), d) 130 d) 

25,40 G (diameter> 45 mm) - - - - ~9 __ e}_ 95 e) 

60, 100 - - - - - :$~$~~~, 
25 P and G (diameter::;; 45 mm) - - - - 110 110 
40 with bow I mirror 135 135 - - - 110 ._--

60 135 - - - - 110 ._--

60 A and PS with bowl mirror - - - - - -

100 - - - - - 110 
150,200 - - - - - -

25 R - - - - 85 -

40 120 120 - 120 95 95 
60 - 130 - - 105 105 

100, 150 - 135 - - - 110 
200 
75 PAR shapes c) - - - - - 85 

100 - - - - - 100 
150 - - - - - 125 
150 PAR shapes with dichroic - - - - - 150 

reflector c) 

For lamps with intermediate wattage values, the requirement of the next higher 
value shown applies. 
Under consideration. 
Lamps with skirted caps: E26/51 x 39. 
Some lamp classes may be limited to operation in the cap-down or cap-down-through-
horizontal positions by the manufacturer. 
E9J.:_thg_mm~im~m_hl)).j~t~_9i_G~R_tfmm~n~J1U·f_rif?f!_th~_y~1~~~_iJ;;lJh~_~9_9..Y~_t~.Rl~_~h?:.U_ 
.Q~_~dd~_d_9y-JJ?_K~ 
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Caps shall be so constructed and assembled to the bulbs that they remain attached 
during normal operation. 

4.5.1 Unused lamps 

For unused lamps, the lamp cap shall not move relative to the bulb when subjected 
to the relevant torque value from table 2 as tested in accordance with C.l. Where the 
means of attachment is other than by adhesive, relative movement between bulb and 
cap is permitted, provided it does not exceed 10°. 

4.5.2 Heat-treated lamps 

For heat-treated lamps, the lamp cap shall not move relative to the bulb when sub­
jected to the relevant torque values of table 3. In the case where the means of attach­
ment is other than by adhesive, relative movement between bulb and cap is permitted, 
provided it does not exceed 10°. 

Caps, capping cement or adhesive shall withstand the maximum cap temperature 
specified in table 4. 

a) Place the lamp in the heating oven, 

b) The temperature in the oven shall be at one of the following levels, the tolerance 
being 0 °C to -5°C: 

1) the maximum cap temperature specified in table 4 ; 

2) for lamps fitted with B15d, B22d or E14 caps, the manufacturer may elect to de­
sign lamps that can withstand a maximum cap temperature of 165°C, in which 
case the heating test is carried out at 165 °C, provided their rated wattage is 15 W 
or lower, and the lamp is not a reflector or bowl mirror type. 

c) Heat the tested lamp continuously for 1.5 times its rated life. 

d) After heating, allow the lamp to cool to room temperature. 

e) Measurement of resistance to torque of caps shall be made in accordance with C.l. 

Table 2 Torque test values for unused lamps 

Unit: N'm 
Cap type Torque value 

B15d 1.15 
B22d/25 x 26 3.0 
E12/15 0.8 
E14/20, E14/25 x 17 1.15 
E17/20 1.5 
E26/25, E26/51 x 39 3.0 
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Table 3 Torque test values after heating 

Unit: N·m 

Cap type Torque value 

B15d 0.3 
B22d/25 x 26 0.75 
E12/15 0.5 
E14/20, E14/25 x 17 1.0 
E17/20 1.0 
E26/25, E26/51 x 39 2.5 

Table 4 Maximum cap temperature 

Cap type Temperature °C 

B15d 210 
B22d/25 x 26 210 

E12/15 165 
E14/20, E14/25 x 17 210 

E17/20 165 
E26/25 165 
E26/51 x 39 Under consideration 

4.6 Insulation resistance of bayonet capped lamps (B type) and other lamps having 

insulated skirts 

Insulation resistance between the shell of the cap and the contacts of bayonet capped 

lamps (B type), or between the shell and the insulated skirt of skirted Edison screw 
capped lamps, shall be not less than 2 MO when measured in accordance with the pro­

cedure of A.3. 

4.7 Metal parts intended to be insulated from live parts and height of side solder 

Metal parts intended to be insulated from live parts shall not be or become live. Any 

moveable conductive material shall be placed without the use of a tool, in the most on­
erous position before inspection in accordance with A.4. 

4.7.1 Bayonet caps (B type) 

On bayonet caps (B type), any projection from the contact plate shall not come within 

1 mm of metal parts intended to be insulated. 

4.7.2 Edison screw caps (E type) 

On .EJ_4 __ ~_~.p§ any projection from the cap shell shall not project more than 3 mm from 

the surface of the cap (see figure 1). Tb~JJ._~_ighLQL$_i_q~_~QIQ._~xl __ m~~~~u:~dJr_QJ)),_th~J~~X~. 
fg_G~_gf_th~_~~R __ $~Xf~~W_~-, __ ~_h~n_D-gt_~~~~~q_J_._Q __ m_m_fQx __ EJ_2 __ ~nQ. __ E_l!_~~p._$,_J~lDQ. __ l~Q __ mm_J9x. 

E_~QL2J? __ ~gE$ __ (~_~_~_JiKtJX_~ __ 22~ 
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Figure 1 E14 cap Figure 2 E12, E17, E26/25 cap 

4.8 Creepage distances for B15d and B22d capped lamps 

The minimum creepage distance between the metal shell of the cap and the contacts 
shall be in accordance with the distance given in JIS C 7709-0, sheet 0-3-2. 

4.9 Safety at end of life 

When tested under the specified conditions, lamp failure shall not be accompanied by 
breakage of the outer glass envelope nor its ejection from the cap. For bayonet capped 
lamps (B type), it is also required that there shall not be an internal short-circuit to the 
cap shell after the test. 

The test conditions are ~ith~LQfth~JQnQWipg : 

an induced-failure test in accordance with Annex D or in accordance with the al­
ternative induced-failure test of Annex A of JIS C 7551-2, and 

an operation-to-failure test in accordance with Annex E. 

NOTE: The induced-failure test is not applicable for lamps with rated voltages 
below 100 V. 

4.10 Interchangeability 

Interchangeability shall be ensured by the use of caps that are in accordance with 
JIS C 7709-1. Finished lamps shall satisfy the gauges for checking the dimensions 
controlling interchangeability in accordance with table 5. The gauges are those shown 
on particular standard sheets included in JIS C 7709-3. 
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Table 5 Cap dimensions to be checked and gauge 

Cap Location of cap to be checked 
B15d 
B22d Diameter of the insert of the cap in the lampholder, 

pin position 
Diameter of the insert of the cap in the lampholder 

E12 Maximum major diameter of screw thread, pitch 
Minimum major diameter of screw thread 

E14 Maximum major diameter of screw thread, pitch 
Minimum major diameter of screw thread 

E17 Maximum major diameter of screw thread, pitch 
Minimum major diameter of screw thread 

E26 Maximum major diameter of screw thread, pitch 
Minimum major diameter of screw thread 

4.11 Information for luminaire design 

Refer to Annex K. 

Q ____ T~_~~ 

Q!1 ____ T.yp.~_J~~t_(g~~_ign-t~~~1_p~~iQdj~_t~_~t2 

Gauge sheet No. 
Under consideration 

JIS C 7709-3 3-2-1-1 

JIS C 7709-3 3-2-2-1 

JIS C 7709-3 3-17-1-1 
JIS C 7709-3 3-17-2-1 

JIS C 7709-3 3-18-1-1 
JIS C 7709-3 3-18-2-1 

JIS C 7709-3 3-20-1-1 
JIS C 7709-3 3-20-2-1 

JIS C 7709-3 3-21-1-2 
JIS C 7709-3 3-21-2-1 

Th~_ty_P.~_t~_~t_Qn_thg_J9.UQwi1}g_jt~m~_~h_~ll_bg __ G_~xri~d __ Q_v.t_Q_1}_th~_~~m_~_f?p_~_Gj)p.~n5x! __ ~_G~. 
~_9X_gJ~\n~~_wjth __ th~ _ _P.r.9G~g._v.r~_~ __ ~p_~_Q5Ji~d_jn __ Gl~1_!~~_~j __ A_1}n~~~~_A,_J?j __ C_' __ P __ ~ng __ E, __ ~nd __ th~. 
r~_~1llt_~ __ ~h~ltJ?~ti~fy_th~_r~mJ_i:r_~_m~nt~ __ in_~l~_v.~_~ __ 4:_: 

~) ____ M_~xking 

JJ ___ M~r.kip.gJ~gihjhty 
2) ____ M~r.kip.g_g~r~hjlity 

Q) ____ J;~rg_~~nG~_QfX~~DJ.5x_~_g_)p.~r.kjng 

R) ____ PX~y~ntjQn_9f~l~~txj~_~hQ~k. 

~2 ____ G~R_t~)p.p~r~t1lr~_x_i~g 

g) ____ C_~R_r~~_i~_t~nQ_~ __ tQ_tQXqv.~ __ _ 

JJ ____ C~p_x~~i~t~nc;_~ __ tQ_tQrq~_~ __ (1_!n.1l~_~_g_l~mp_$)_ 

2) _____ C0P_X~~i~t~nc;_~ __ tQ_tQrq~_~ __ (~ft~x_b&~_t_t:r_~~_tm~nt) 

~) ____ ln~Jll~tiQnx~~j~t~n~~ 

f) _____ E_~_P.Q~gg_liyg_p.~rt~_0ng_h~jght_9J_~id~_~Qlg.gX 

JJ ____ E~PQ~~d_Jj.Y.~ _ _P.~rt~ 

2) ____ Hg_i_ght_QJ_~_ig~_~9Jg~r. 

g) ____ G:r~~p_~g~_gj~t~n~~_Qf~~p 
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h) ____ S~f~_ty_~t_~n(l_9fhJ~ 

i) ____ Jnt~I~)J~UJ.g~_0J2ihty 

~!2 ____ L.Qt_t~_f?t_(p_rQg~~ti9.:n_t~_f?t2 
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rbg_h?t_t~J?t_Qn_th~_fQlh~win.g_it~m~ __ ~h~U_J)_~ __ ~~lX.:6_~_9:_Q:tJ._t __ Qn_th~ __ ~~n:)&_~p~dm_~n_in_~~~ 
~_QXSl0_:n~~_with_th~J~IQ~_~_d~I~~ __ ~p"~_~jJi~!1_~:rr_d~v.~_~ __ 't.A~:rrn~_~g_~_A, __ B_R-n9:_C.~_~n9:_th~_r_~_$JJlt$ 
~_h~n_~_~tj_~fyJb&X_~_q\liI~m~nt~_in_c;1~~~~_1_:, 

~) ___ J\t~x k~:rrg 

~) ____ M~r~in.gl~_giRihty 

2) ____ M~r_~in.g_9:~I~Ril~ty 

a) ____ rr~_~~nG~ _ Qf x~mJj.x~sll1;1~r~in.g 

h) ____ C_0P.._r~$_~$_t~nc;~_tQ_tQXgv.~ __ . 

~) ____ C.~p._x~~i~_t~nc;_~_t9.JQIg~~_(\lD_:tJ._$_~g._I~mp_~). 

~2 ___ Jn$_\ll~tiQnx~~i~t0)}~~ 
g) ____ E_~P..9.~_~_d_liy_~_p_~rt~_~nd_h~ight_QJ_~ig~_~Qlsl~x 

~) ____ E~p.Q~~g_hy~_p_~rt~ 

2) ____ H_~jght_Qf_~_~9:~_~_919:~r 

~2 ___ Jnt~I~_h~n.g~_~Qihty 
~!a ____ T~~:tt_PXQ~~g~X~~ 
rh~~g __ t~_~t~ __ ~hR-Jl_ng __ ~_~rxi~_Q. __ Q~_t __ ~:rr __ Qxsl~x_g_0_$Y-_tQ __ imp..l~m_~nt: __ HQw~~~r~ __ ~ __ r~_~~_9)J~Rl~, 

~_~mphD_KjD_§P_~~t~9.:rr_pJ~n_mR-Y-_h~_g._~t~rmi;t)&9:_~_~ __ 0_gr~_~_Q. __ R~tw_~_~_1J_th~_E~rti~~_~QnG~ID_~Q. 
wit_h_~~~_~p..t~_1J~g_ .. 
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