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Model Number: I1501AL-2 

Pari Number: |320-0050-001 

Division: [Harman Lifestyle 

Where Used: |JBL Everest DD67000 

Approved SuppHer[s) |H AdM (Harman Mexico P.1FG) 

Design Engineer: iJMoro 

Assembled View: 
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E n g i n e e r i n g D e s i g n 

S p e c i f i c a t i o n 

Date R e v # Document Number E n g i n e e r i n g D e s i g n 

S p e c i f i c a t i o n 1 0 / 1 8 / 2 0 1 2 A 9 9 9 0 0 3 6 

15 inch woofer, Cloth Edge, Alnico, High Power and very Low Distortion 

Document Revision History 

Rev # Date Descript ion of Change ECO# Approval Rev # Date Descript ion of Change ECO# 
M.E. T . E . 

X1 6/15/2012 n/a JM 
X2 6/22/2012 Upcfate Specs n/a JM 
X3 7/3/2012 Correct power test spec n/a JM 
X4 10/18/2012 Update Specs N/A JM 
A 10/18/2012 Release to production oS46 N/A JM 
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15 inch woofer, Cloth Edge, Alnico, High Power and very Low Distortion 

Transducer Mechanical Characteristics 

Model # 1501AL-2 Part # 320-0050-001 

Assembly 
Mounting Diameter 13 75 Inches Mounting Depth 9 0 Inches 

Flange Diameter 15 25 inches Flange Depth 0 76 ir-LLes 

Mounting Detail 8 recused bo evf-r S T p- iLler-e^L | Overall Depth :.i inches 

Other: I 
Frame 

Type: | -!•?;-. v/ './• I i I-I Material: 380 aluminum alloy 

Color:! •ark Gray Finish: Textured Poweder Coat 

Other: I Frame ID modified with chamfer for ddilicoal cloth edge roll clearance on downward travel. 

Diaphragm 
Type: | Matenal: Paper skins with Injeclion Foam core | 

Color:! Finish: K iL M J Lore surface - smooth back | 

Other! LK"J iicj-_'--i -Lip 'O' lien! ,r iJ LI.IL"; L LL • Ins w*h Poiyurethane Injection foam core (about 2mm thk ) | 

Surround 
Type: | : loil , 'LLL-L jr t » Ldqc Matenal: Polyester/Cotton blend (50/50%) | 

Color:! 3Uck Finish: Ai:fle«43IJ L L L L Ileal tome ":> 

Other | *irfie»4O0 Adhe sive - 1 Dip. 2 Revolution process 

Spider 
Type:| -Li : L.V .LL.IL- Matenal: -,,:r- ' I c . - i - , •..•••1 ALL Si icsi-.l 

Weave: | Color. Brown 

Other | L - • ! - l - -- l Lin,' •]-•-. gn. Two spiders used with top spider inverted 

Front Gasket 
Material | None Color. N/A 

Rear Gasket 
Material: None Color: -..LL 

Voice Coil 
ID :| 3.904 inches Max. O.D.: 4 025 

Wire Type: Alunnurr Klbo- =LUL *CU-IC | Wire Size: 1 2.'C-,II, ,: LI 'Li- •„ 

Wire Turns: .68 | WireD.C.R.: 92 

Winding Width 25 4 mm (1 Oircli) Winding layers • 

Former | - -n 1 L . - .L -,-.-r. Wrapper: 2 ByersofSm MFC Gotoi 

Other! Used with Goto rtgh Temperature Adhesiv L . ^ L L - R O - I 

Magnet 
Material | AJnicoSDfi Thickness: 2 ri irci-es 

OD :| L VJiLL- i . . •|..ja V . L' I'. J Or ) D | I D , None 

Other! 
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15 inch woofer, Cloth Edge, Alnico, High Power and very Low Distortion 

Transducer Mechanical Characteristics (Motor) 
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Model # | 1501AL-2 Part# | 370.0050-001 

Top Plate 
Material. Lo«.Catbonsteei(i2i5orEquivj I Thickness: 160 inches 

OD Tappered from 4.9 (at top) to 6.0 inches I ID 4 079 inches 

Othet ,r,r;:.| i-nir.il.-. :-rfni.-.v on - : I h ver- . W. Ihk .in: ': opper (.03?" thkt alternating layers 

Pole Piece 
OD Low Carbon Steel II215 or Equlv I | Copper Cap: none 

Vent JBL -VCG" style Vented Gap Cooling (3 vents © 20 degrees onO.D) 

Other: 3 Sr i ir-.ch "ole O U 

Back Plate 
Material LowCarbonSteell1215orEquiv| | Thickness: 0 9 inch (pack wall o* Poll 

OD.: 6 0 inches I I.D.: 4.578/4 556 inch 

Other: This is me POT or return circuit of Insider Aimco motor sir ciure (see assembly drawmQ! 

Bucking Magnet 
Material: N/A i Thickness: 

OD.: I I.D, 

Other: | 

Shielding Can 
Material: N/A i Thickness: 

Other: | 

Misc 
Terminal Size / Type: 5-Way Binding Posts (Red / BiacIO | Polarity: E.IA 

SFG Configuration: Liidenuiq Mo:cr l o[ --.i, Lena 1 6 inch Gap Short 1.0 inch Coil) 

Flux Stabilizing Ring 2 inch tall, Aluminum Conductive nng at meter base and 15 copp r rings inside coil gap (on O D of coil) 

Tinsel Lead Type: Silver Plated Copper - Twister topology 

Tinsel Lead Attach.: Solaced rc :e-n-n; -in: v. elets 

Other I 

Notes: 
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15 inch woofer, Cloth Edge, Alnico, High Power and very Low Distortion 

Model # Parts 

Method 

Magnetic Flux Information (For Engineering Reference Only) 

Total Mux lines intercepted by coil windings [Maxwell Turns): | 411.700 
Conversion to flux density [Tesla] | 0517 

Flux lines throughout gap thickness [Maxwell Turns]:! - 674632 
Conversion to flux density [Tesla] | 0529 

Voltage Sensitivity takes precedence over possible T/S combinations that would produce SPL 

Magnetic Flu* data measured with a 3.925 Inch diameter. One-turn Search coil 
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Transducer Electro-Mechanical Parameters 

Fundamental Resonant Frequency (Hz): rs so +/- I | 

Transducer Direct Current Resistance (Ohms) ~CR I :> • I +/- •• I 
Total Driver Q at Fs, Considenng all driver Resistance Qts I 0 30 | +/- 5% | 
Moving Mass (g): Mms I >3: I +/- 5% | 
Motor Strength (T*m): Li 27 +/- 5% | 
Voltage Sensitrvity(2.83V@1 meter) SPL | 91dB 203Hz | +/- 1dB | 

Radiation Area Sd | '.6S ?.iqcr- | 

Software:! Smr.n LL L -^cn ALTJIC '.Vccrer Tester 

Mass Loading:|~ 150 grams 
Misc | 

Notes 

Parameters provided are nominal values which are closest to the Engineering Reference Sandard 
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15 inch woofer, Cloth Edge, Alnico, High Power and very Low Distortion 

Transducer Test Specifications 
production testing quantities per HCG OA AOL 

Polarity Test 

Dynamic Test 
Sine Sweep Voltage 26 \-rr-- -.^u-.-.r.-,- ••^•.•.•>.-M//; 

Frequency Range; i6Hzto aoo HZ  
Sweep Dwaf .an ^cco-i^  

Power Test 
Sign 3 vk" i -i - ••• " . ' I - . . •VH .••••^ . • • [ - , 

Duration: 8* 92 hours 

/mpeotence 
D C Resistance 9 2 Ohms  

Min. Impedance @ Frequency | 12.0 Ohm g> 17? Hz 

Frequency Response 
Freq. Response: 
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Model # | Part # | 

Polarity | E:A S ' A K - A R - -

InWncfow Averaging S/ope 
60-700 Hz •/- 1.0 d8 1/3 Octave 36 dB / Octave 

700-900 Hz *1.0dB/-2 0dB 1/3 Octave 36 dB/Octave 
SCO - 2000 Hz - 20dB / - 3.0dB 1/3 Octave 36 dB / Octave 

1/3 Octave 36 dB /Octave 
1/3 Octave 36 dB/Octave 
1/3 Octave 36 dB / Octave 
1/3 O^VC 36 dB /Octave 
1/3 Octave 36 dB / Octave 
1/S Octave 36 dB / Octave 
1/3 Octave ?,5 ::P •OZ---.VC 

Notes: 

Power test specification above must be EPR qualified at 100 hours. 

2nd Harmonic Distortion to be about +/-5d8 from 2nd Harmonic of authorized Line/OA Production Standard This is 
to monitor off-center voice coils in magnetic gap or poor spider positioning 

file:///-rr--
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M e a s u r e d P a r a m e t e r s 1 0/1 8/2012 A 9990036 

15 inch woofer, Cloth Edge, Alnico, High Power and very Low Distortion 

1501A1-2 Rev M #4.log 
1501AL-2 REV M #4 
Completed: Tue May 08 07:44:12 2012 
Dr i v e l e v e l 35.000 % [ 1.227 mA] 
Sine,LoZP(LV/LA)->Vas,20 p t s 

Ver 5.00 

Re = 9.6094 ohms 
FS = 29.6900 Hz 
Zmax = 253.9704 ohms 
Qes = 0.3189 
Qms = 8.1099 
QtS 0.3069 
Le = 1.0692 mH ( a t 1 kHz) 
Diam - 332.0000 mm ( 13 .0709 i n ) 
Sd =86569.7190 mmA2(134.1833 inA2) 
Vas 222.5018 L ( 7 .8576 f t A 3 ) 
BL = 27.8000 N/A 
Mms = 137.4934 g 
Cms = 208.9955 UM/N 
Kms = 4784.7910 N/M 
Rms - 3.1627 R mechan ica l 
E f f i c i e n c y = 1.7157 % 
S e n s i t i v i t y = 94 .3624 dB OlW/lm 
S e n s i t i v i t y = 93 .5663 dB 02 . 83Vrms/ lm 
Krm 2 7 . 6 6 7 E - 0 3 ohms F r e q dependent r e s i s t a n c e 

6 1 2 . 5 6 6 E - 0 3 Rem=Krm*(2*p i *QAErm Erm = 
2 7 . 6 6 7 E - 0 3 ohms F r e q dependent r e s i s t a n c e 

6 1 2 . 5 6 6 E - 0 3 Rem=Krm*(2*p i *QAErm 
Kxm = 3 0 . 5 5 2 E - 0 3 H e n r i e s F r e q dependent r e a c t a n c e 
Exm = 6 7 8 . 0 6 2 E - 0 3 Xem=Kxm*(2*pi * f ) A E x m 
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F t e s t 20 .532 Hz 
F t e s t / F m s = 0 .6916 
T e s t Mass used 150 .0000 g (Equa l to 30 .0 n i c k e l s ) 
T e s t Mass ( F t = F m s " 0 . 9 0 ) = 32.252 g (Add -117 .748g f o r F t=26 .721 ) 
T e s t Mass ( F t = F m s * 0 . 7 5 ) = 106 .939 g (Add - 4 3 . 0 6 1 g f o r F t=22 .268 ) 

Model # | 1S01AL-2 Part# 
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Enaineerina Des an Date Pev# Document Number 
l i 1^11 i v v i i i i y b / w v i w i i i 

f\ 1 f i ' A 

Specification WW I A yyyuuob 

f5incb woofer, M Edge, f\\mo, M Power and my Low Distortion 

1601AL-2 Parti 

Increase of voice coil temperature Delta Tv (t) and electrical input power P (t) 
(01:27:32) 

Symbol Large + Warm ! Large + CoVd. Smal SCTial 1 Unt Comment 

Delta Tv*Tv-Ta 28 0 -0 K increase of voice ceil temperature drhg the measjement 
Xprct 11.8 11.8 1.5 fiT maximal voice col excursion (Wed by protection system) 

Re(Tv) 10.80 9.74 9.74 Ohm (rnported) voce col resistance coraderirig increase of voce col temperature Tv 
Le (X=0) 1.54 1.54 1.49 mH voice col hckxtance at the rest position of the vxrice col 
L2(X=0) 1.06 1.06 1.03 mH para-inductance at the rest postal due to the effect of eddy current 
R2(X=0) 7.01 7.01 6.79 Ohm resistance at the rest postal due to eddy currents 
Cmes(X«0) 274 274 237 1* electrical capacitance representng moving mass 
Lces(X«0) 212.58 212.58 135.38 mH electrical hductance at the rest postal representng driver compliance 
Res (X=0) 124.20 124.20 126.71 Ohm resistance at the rest postal due to mecharical losses 

QmsfX-OJv) 4.46 4,46 5.30 mechanical Q-factor considering Rms only 
Qes(Tv) 0.24 0.22 0.30 electrical Q-factor conactemg Re (Tv) only 
Qts(X=0,Tv) 0.23 0.21 0.28 total Q-factor considerng Re (Tv) and Rms only 
fs 20.8 20.8 28.1 Hz oVrver resonance frequency 

Ftv 0.913 0,913 K/W thermal resistance of path from cod to magnet structure 
F-tn 0.453 0.453 K/W thermal resistance of magnet structure to ambent air 
:tv 36.607 36.607 thermal capacitance of voce col and nearby suiroundngs 
rt n/a n/a n/a (cannotbecabiated) 

Mms 137.370 137.370 137.370 g (rnported) mechanical mass of oVrver diaphragm assembly including vote-col and air bad 
Rms(X=0) 4.034 4.034 4.573 mechanical reststance of total-ckrver losses 
Cms(X=0) 0.42 0.42 0.23 mm/N mechanicdl compfcance of crrvef suspenscn at the rest posfccfi 

fl0C-O) 28.24 28.24 28.24 N/A (rnported) force factor at the rest position (9 product) 
Was 448.3344 448.3344 246.891 1 1 equrvalent ar volume of suspense 
NO 1.598 1.771 1.771 % reference efficiency (2Pi-sr radabon uang Re) 
LT 94.2 94.6 94.6 dB charactensti: sound pressure level 

5: 865.70 865.70 865.70 cm1 daphragm area 

Symbol lvalue Unit C c-vimtn 
Mode Thermal Mode 6(7) 
Record 714/714 
Laser signal reliable 
t 01:27:32 h:min:s measurement time 

aft) 4.1 % error current measurement 
Ex(t) 2.9 % error laser measurement 
Eu(t) 33.8 % error amptf ier check 

Delta Tv {Delta Tim) 27.8(100.0) K increase of voice coil temperature (limit) 
Bimin (Bllim) 92.8 (25.0) minimal force factor ratio (irnit) 
Gran (dim) 62.8 (20.0) % minimal compliance ratio (limit) 
P(Plim) 19.27(50.00) w real electrical input power (lirrit) 
Lrnin 94.9 minimal inductance ratio 
Pn 34.41 w nominal electrical input power 
PRe 14.92 w Power heating voice coil 
Peon w deducted power due to convection cooling 
flarge (Gmax) 18.9 (26.0) dB gain of the excitation ampftuoe increased in the large signal domain (maximum) 

Mech. system abs. import used to identify mechanical system in absolute quantities 

ftfc -0.0 mn dc component of voice cod excursion measured in the last update interval 
Xpeak 9.1 r-.rii positive peak value of voice coil excursion measured in the last update intervall 
Xbottom -8.3 rrn negative peak value (bottom) of voice ccd excursion measured in the last update interval 

8.9 f.rn upper Irnit of rjsplacement range (99% probability) 
Xp- -8.9 r-.fii lower Irnit of ofeplacement range (99% probability) 
Xprot 11.8 r-.rn maximal voice coil excursion alowed by protection system 
vrms 0.37 m/s voice coil velocity 
Irms 1.176 A rms vakje of the electrical input current 
Urrns 20.319 V rms vakie of the electrical voltage at the transducer terminals 
Ipeak 3.874 A peak value of the electrical input current 
Upeak 81.546 V peak value of the electrical vofcage at the transducer teiminars 
PC 0.89 C3 thermal power compression factor 

Db 0.9 distortion factors representing contribution of nonlinear force factor 
N distortion factor representing contribution of nonlnear inductance 

D: 4.5 % distortion factor representing contribution of nonlnear compfcance 

Rtc(v) K/W 
R th total 1.86 K/W Delta Tv PRe 
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