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Engineering Design Date Rev # Document Number

Specification 10/18/2012 A 9990036

15 inch woofer, Cloth Edge, Alnico, H:‘gh Power and very Low Distortion

Mode! Number:  [1501AL-2 ]
Part Number:  [320-0050-001 ]
Division: [Harman Lifestyle ]
Where Used:  [JBL Everest DD67000 |
Approved Supplier(s) [HAdM (Harman Mexico MFG) ]
Design Engineer:  [JMoro |
Assembled View:
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Eﬂgineering DESigﬂ Date Rev # Document Number
Specification 10/18/2012 A 9990036

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

Document Revision History

Approval
M.E. T.E.

Description of Change

6/15/2012
62212012 Update Specs
(1372012 Correct power test spec
10/18/2012 Update Specs
10/18/2012 Release to production
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Engineering Design Date Rev # Document Number

Specification 10/18/2012 A 9990036

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

Transducer Mechanical Ch. isti
Model # [ 1501AL-Z ] Part#] 320-0050-001 |
Assembly
Mounting Diameter Mounting Depth [ 5.0 nches ]
Flange Diameter Flange Depth:[ 076 inches ]
Mounting Detail Overall Depth:[ 9.875 inches ]
Other: | |
Frame
Type Material 380 aluminum alloy
Calor Finish: Textured Poweder Coat
Other: Frame 1D modified with chamfer for additional cloth edge roll clearance on downward travel.
Diaphragm
Type Material:[_Paper skins with injection Foam core_]
Color Finish:[__Ribbed cone surface - smooth back__|
Other [ DKN paper pulp for front and back side skins with Polyurethane Injection foam core (sbout 2mmthk) |
Surround
Type: Material:[__PoiyesteriCotion blend (50/50%)
Color: Finish: Airflex400 edge treat damping
Other:[ Airflex400 Adhesive - 1 Dip, 2 Revolution process |
Spider
Type Material: [ Hakken Momex (1-24) wih AD.91 resin]
weave car] = !
Other New taller sinusiodl roll design. _Twa spiders used with top spider inverted
Front Gasket
Material Color [ A ]
Rear Gasket
Material Color| NiA |
Voice Coil
10 Max 00 ]
Wire Type Wire Size: [ 1270mm x 013378mm_____|
Wire Turns Wire D.CR. [ 92 ]
Winding Width Winding layers: [ 1 ]
Former Wrapper 2 1ayers of 5 mil NEC (Goto)
Other: Used with Goto High Temperature Adhesive (type PRO-1)
Magnet
Material Thickness [ 20 nches ]
o.D. 1D None ]
Other:[ |
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Engineering Design Date Rev # Document Number

Specification 10/18/2012 A 9990036

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

Transducer Mechanical Characteristics (Motor)

Mode! # [ 1501AL-2 | Part#] 320-0050-001 |
Top Plate
Material. [ Low Carben Steel (1215 or Equiv.) Thickness:[ 160 inches |
O.D..|_Tappered from 4.9 (st top) to 6.0 inches 10 4.079 inches |
Other | ‘Special laminate configuration of 16 steel (064" thi) and 15 copper ( 032" th] alternating lzyers ]
Pole Piece
oD Low Carbon Steel (1215 or Equiv.) Copper Cap[ none |
Vent:[ JBL"VCG" style Vented Gap Cooiing {3 vents 2120 degrees on 0.0.) ]
Other: [ 3878 Inch Pole O.D. |
Back Plate
Material Low Carbon Steel (1215 or Equiv.) Thickness [ 0.8 inch (back wall of Pot} |
on. 1N — e —
Other [ This is the POT or return circult of Insider Alnico motor structure (see assembly drawing) I
Bucking Magnet
Material A Thickness [ T |
L —— 0. r
Other [ |
Shielding Can
Material /A Thickness [ o |
Other [ |
Misc
Terminal Size / Type: [ 5-Way Binding Posts (Red / Black) Polarity:[ ElA |
SFG Configuration: [ Underhung Motor Topalogy (Long 1.6 inch Gap / Short 1.0 inch Cail) |
Flux Stabilizing Ring: [ 2inch tall Aluminum Cenductive ring at moler base and 15 copper rings inside coil gap (en O.D. of coil) |

Tinsel Lead Type Silver Flated Copper - Twister topology’
Tinsel Lead Attach Soldered to terminal and cone eyelets

Other:[ |

Notes:
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Engineeﬁng Design Date Rev # Document Number
Specification 10/18/2012 A 9990036
15 inch woofer, Cloth Edge, Alnico, High Power and very Low Distortion
Mode! # [ 1501AL-2 | Part#[ 320-0050-001 |
Transducer Electro-Mechanical Parameters
Fundamental Resonant Frequency (Hz) Fs +H- 10%
Transducer Direct Gurrent Resistance (Chms) pcR [ e2 | + [ |
Total Driver Q at Fs, Considering all driver Resistance Qts IT‘ +- ITI
Moving Mass (g) Mms 135 +- IT‘
Motor Strength (T*m) BI +-
Voltage Sensitivity(2 83V@1 meter) SPL +-
Radiation Area Sd
Method
Software: Smith & Larson Audio Weofer Tester
Mass Loading:[ 150 grams |
Misc, [ |

Magnetic Flux Information (For Engineering Reference Only)

Total flux lines intercepted by coil windings [Maxwell Turns]:[

411,700

Conversion to flux density [Tes\a]'|

a.517

Flux lines throughout gap thickness [Maxwell Turns] [

674632

Conversion to flux density [Tes\a]'|

0.528

Notes

Parameters provided are nominal values which are closest tothe Engineering Referance Standard

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

Magnetic Flux data measured with 2 3.925 inch diameter, One-turn Search coil
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Engineering Design Date Rev i Document Number
Specification 10/18/2012 A 9990036

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

Ti Test Specificati
production testing quaniities per HCG QA AQL
Mode! # [ 1501AL-2 | Part#| 320-0050-001 |
Polarity Test
Polarity: [ ElA STANDARD ]
Dynamic Test
Sine Sweep Vollage 28 vrms (Audible rubb&buzz)
Freguency Range: 16 Hz to 400 Hz
Sweep Duration: 4 seconds
Power Test
Signal Pink Noise, 50-500Hz, GdB Crest Factor, B3vrms
Duration 8 + 92 hours
Impedance
DC Resistarce. 9.2 Ohms
Min. impedance @ Frequency [ 120 Ohm @ 177 Hz. ]
Frequency Response
Freq. Response Window Averaging Slope
60-700Hz +-10dB 113 Oclave. 36 dB / Octave
700- 600 Hz +1.0dB/-2.0dB 113 Oclave 36 dB / Oclave
900 - 2000 Hz ¢+ 2.0dB /- 3.0d8 173 Octave. 36 dB / Octave
113 Octave. 36 dB / Octave
1/3 Octave 36 dB / Octave
1/3 Octave. 36 dB / Octave
113 Octave 36 dB / Octave
113 Oclave 36 dB / Octave
113 Octave. 36 dB / Octave
173 Octave 36 dB / Octave
Notes:

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

2nd Harmonic Distortion to be about +-5dB from 2nd Harmnic of authorized Line/QA Producticn Standard. Thisfis
to moniter off-center voice coils in magnetic gap o poor spider positioning.
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Engineeri ng Standard Date Rev # Document Number

Measured Parameters 10/18/2012 A 9990036

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

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

1501A1-2 Rev M #4.7og
1501AL-2 REV M #4 Ver 5,00
Completed: Tue May 08 07:44:12 2012
Drive level 35,000 % [ 1.227 mA]
Sine,LoZP(LV/LA)->Vas, 20 pts

Re = 9.6094 ohms

Fs = 29.6900 Hz

Zmax = 253.9704 chms

Qes = 0.3189

Qms = 8.1099

Qts = 0.3069

Le = 1.0692 mH (at 1 kHz)

Diam = 332.0000 mm 13,0709 in 3

sd =86569.7190 nmA2(134 1833 inA2

vas = 222.5018 L ( 7.8576 ftA3)

BL = 27.8000 N/A

Mms = 137.4934 g

cms = 208.9955 uM/N

Kms = 4784.7910 N/M

RMS = 3.1627 R mechanical

Efficiency = 1.7157 %

Sensitivity= 94.3624 dB @1w/1m

Sensitivity=  93.5663 dB @2,83Vrms,/Im

Krm = 27.667E-03 ohms Freq dependent resistance
Erm = 612.566E-03 Rem=Krm* (2*pi* ) AErm
Kxm = 30.552E-03 Henries Freq dependent reactance
Exm = 678.062E-03 Xem=Kxm* (2*pi*f) AExm
Ftest 20.532 Hz

Frest/Fms 0.6916

Test Mass used
Test Mass (Ft=Fms*0.90)
Test Mass (Ft=Fms*0.75)

L I I 1

150 0000 E gua'! to 30.0 nickels)
Add -117.748g for Fr=26.721)
106 939 g (add -43.061g for Ft=22.268)
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15 inch woofer, Cloth Edge, Ainico, High Power and very Low Distortion
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mﬂ_@_:mmﬂ_:@ Standard Date Rev# Document Number

_Bﬂmamznm 10/18/2012 A 9990036

15 inch woofer, Cloth Edge, Alnico, High Power and very Low Distortion
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Engineering Design Date Rev# Document Number

Specification 10/18/2012 A 9990036

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

Model # | 1601AL-2 |  Part#| 320-0060-001 |
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Engineering Design
Speciicaton
15 inch woofer, Cloth Edye, Alnico, High Power and very Low Distortion

Date Rev# Document Number

foneno | A 99900%

Model #

1801AL2

Part4

3200060401

Increase of voice coil temperature Delta Tv (f) and electrical input power P (t)
(01:27:32)
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Symbed | Large +Warm | Large + Cold | Smal Signal | Unik | Commerk
DeltaTv=Tv-Ta 28 0 4 4 increase of voice ol bempersbure during the measurement
Aprok 118 11.8 15 mm  maximal vece coll excursion (imked by protection system)
Re (Tv) 10.80 9.74 974 Chm  (mported) voice cof resistance considering increase of voice coll temperabre Ty
Le {i=0) 1.54 1.54 149 mH  voice col inductance ak the rest position of the voice col
L2(x=0) 1.06 1.06 1.03 mH  paranductance &t the rest poskion dus to the effict of eddy current
R2 {1=0) .01 7.0t 679 Chm  resistance at the rest position due to eddy oarents
Cmes (¥=0) 4 2 a7 WF  ehactrical capacitance repressnbing moving mass
Lees (¥=0) 212.58 212.58 1538 mH  electrical inductance & the rest position representing driver compliance
Res (#=0) 124.20 124.20 12671 Ohm  resistance at the rest posiion due to mechanical losses
Qms (%=0, Tv)  4.46 446 530 mechanical (-factor considering Rms only
Qes(Tv) 0.24 0.22 0.30 electrical Q-factor considering Re (Tv) only
Qs(¥=0,Tv) 0.23 0.2 0.28 total Q-factar considering Re (Tv) and Rrs only
fs 2048 20.8 B He  driver resonance frequency
Rby 0,913 0,913 KW thermal resistance of path From coil bo magnet structure
Rtm 0,453 0.453 KM thermal resistance of magnet structure to ambient air
Chv 36.607 36,607 JK  thermal capacitance of veice coll and nearby surroundngs
rc nja nfa nfa (cannot be cakdated)
Mrmes 137.370 137.370 173 g {imparted) mechanical mass of driver diaphragm assembly inchudng voice-col and air load
Rms (=) 4.034 4,034 4573 kafs  mechanical resstance of totaldriver losses
Cms (¥=0) 0.42 042 0.23 mmfN  mechanical complance of driver suspension at the rest postion
Bl (¥=0) i el .M B Nf&  (imported) Force Fackor at the rest position (B product)
Vas 48,7344 4483344 246.8%1 | equivalent ar volume of suspension
O 1,598 1.771 1771 %  reference efficiency (2f-sr radiation using Re)
Lm 4.2 4.6 4.6 d8  charackeristic sound pressure level
5d 65,70 86570 8570 o daphragnarea
Symbal [ vakie [unt | comment
Mode Thermal Mode 6(7)
Record T14/714
Laser signal reliable
: 01:27:32 himin:s  measurement time
Eift) 4.1 % ermor current measurement
Ex (t) 29 % error laser measurement
Eult) 33.8 % ermor amplfier check,
Delka Tv (Delta Thm) 27.8 (100.0) K Increasa of voice coll temperature (fimdt)
Bimin (Bllim) 92.8(25.0) % rinimal Force factor ratio (imit)
Cmin (Clim) £2.8 (20.0) % mrinimal compliance ratio (imit)
P {Plim) 19,27 (50.00) W real electrical input power {lim)
Lmin 94.9 % minimal inductance ratio
Pn 34.41 W nominal electrical input power
FRe 14.92 W Power heating voice coil
P con W deducted power due to convection cooling
Glarge (Gmax) 18.9 (26.0) de gain of the excitation ampitude increased in the large signal domain (madmum)
Metch, system abs, import used to identify mechanical system in absolute quantities
e 0.0 e dc component of voice coll excursion measured in the last update interval
peak a1 mm positive peak value of voice coil excursion measured in the last update intervall
whatkormn -8.3 i negative peak value (bottom) of volce cofl excursion measured in the last update interval
W+ 8.9 mem upper limit of displacement range (99% probability)
p- 8.9 mm lower bmit of displacement: range (99% prabability)
Hprot 11.8 mn maximal voice coil excursion alowed by protection system
¥ IS 03 mfs voice coll velocky
Trms 1.1%6 A rs value of the electrical input current
Lrms 20.319 ] rms vaiue of the electrical voltage at the transducer terminals
Ipeak 3.874 A peak value of the electrical input current
Upesk 81.546 ] peak value of the electrical voltage at the transducer terminals
PC 0.89 d8 thermal power compression factor
Db 09 % distortion Factors representing conkribution of nonlinear force Factor
Dl 03 % distortion factor representing contribution of noninear inductance
Dc 45 % distortion Factor representing contribution of nonfinear compliance
Rtc(v) Kfw
R th total 1.88 K Dekka Tw [ P Re
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