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15 inch Woofer, Alnico, High Power and very Low Distortion Woofer 

Transducer Mechanical Characteristics 

Assembly 
Mounting Diameter 13 75 inches Mounting Depth | 9 0 inches 

Flange Diameter 15 25 inches Flange Depth | 0 76 ir-cces 

Mounting Detail 8 recused hoecl-r rC'f : - e'er -eec Overall Depth | e c.7$ inches 

Other: | 
Frame 

Type:| -!•?;-. v/ v.'.-i ' " . ' • : r -i MaterialJ 380 aluminum alloy 

Color: | •ark day Finish:! Textured Poweder Coat 

Other: | 

Diaphragm 
Type:| Ribbed paper pulp cone • Straight body | Matenal:| Spec ul MC-JCII:' IcirrjUlic" bCAc.sb' 

Color: | suck Finish:! Natural pulp • Semi Pressed 

Other: | • J '. L'IT L'O'Jy cec'ecC . il: I gram Aquaplas coating. Us< i •• • j . , - . 

Surround 
Type:| hd • -:oi Matenal:| be. Di-rcily coiirocd Hjbbi-i 

Color: | 3Uck Finish:| Smoolli 

Other | Front attached to Cone Body. Surround Suppli r iChiYih MFGl 

Spider 
Type:| Matenal:| - „ . . i - 'Ice ci I . - ; . " - , ' . . - ] An •,• leer 

Weave: | Color:|_ erown 

Other | New taller sinusiodal oil leclgn. Two spiders usee .v-h -of cr der inverted 

Front Gasket 
Material! None Color:| N/A 

Rear Gasket 
Material | None Color 

Voice Coil 
D | 3904 inches Max. O.D:| 4 025 

Wire Type: Aljnnum K.bborc bilge .vecne Wire Size: | 1 2/C-ni, ,: LI -V^lv. -n 

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

Winding Width: 25 4 n p i i 'i in-h Winding layers | 

Former | - -e I r.c.-ce Wrapper:| . eye---, cl C "IT C Roto 

Other: | Used mill Gol High Temperature Adhesive 

Magnet 
Material | AJn co SDR Thickness:| : ri met-~e 

OD :| • i "2 i r -c "c- T J C - J : . O ' . C - ) D 
•D L l.o-ii-

Other! 

Model # | 1501AL-1 ~| Part # | 320-0051-001 
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Top Plate 
Material. LowCarbonSteel(1215orEquiv) I Thickness] 160 inches 

OD Tappered from 4.9 (at top) to 6.0 inches I ID.: I 4.079 inches 

Other f.- ::-rf.:i.'.v oi " I •: ' . 1 ' • Tf . T .T.rT- • - . rn . T . I " . . - -

Pole Piece 
OD Low Carbon Steel 11215 or Eqgiv I | Copper Cap| none | 

Vent: =, 'v : T I T •,. - I . E l i , grees onO.D) 

Other: 3 a r'ii rr-cl- "ole 0 L! 

Back Plate 
Material LowCarbcoSteell1215orEquiv| | Thickness:! 0 9 inch (back wall of Pot) 

OD.: 6.0 inches I I.D.:| 4.578/4 556 inch 

Other: This is the POT or return circuit of Insider AJnico motor structure (see assembly drawing) 

Bucking Magnet 
Material: N/A i Thickness:! 

OD.: I l-D.I 
Other! 

Shielding Can 
Material: N/A i Thickness:| 

Other:| 

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

SFG Configuration: l.l:.J-ri_l::j Mo1.:.:' 1 U|. :j' :>J, L :jl:'. ' L I ' . I ' ,1|.' .' _'.| I :.'* 1 L' liul' '_ Gil ' 

Flux Stabilizing Ring 2 inch tall, Aluminum Conductive mg at motor base and 15 copper ring s inside coil gap (on O D of coil) 

Tinsel Lead Type: Silver Plated Copper - Twister (ecology 

Tinsel Lead Attach.: . 1 •:. 'i -i- . ' / i 

Other:| 

Transducer Mechanical Characteristics (Motor) 

Model B |~ 1501AL-1 I Part # | 320-0051 -POT" 

Notes: 
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Model # 1501AL-1 Par t# 320-0051 -001 

Method 

Notes 

Parameters provided are nominal values which are closest to the Engineering Referance Standard 

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

Magnetic Flux data measured with a 3.925 inch diameter. One-turn Search coil 
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Fundamental Resonant Frequency ( H z ) : F s 19 +/- 10% 

Transducer Direct Current Resistance (Ohms): DCR I 9-2 I +/- I 3% I 
Total Driver Q at F s , Considering all driver Resistance: Qts 0.20 | +/- 5% 

Moving Mass (g): Mms I 137 | +/- | 5% | 

Motor Strength (T*m): Bl 27 +/- | 5% 

Voltage Sensit ivity(2.83V@1 meter) S P L | 91d6\200Hz| +/- I 1dB | 

Radiation Area Sd 865 7 sq.cm 

Transducer Electro-Mechanical Parameters 

Software: [ Smith & Larson Audio Woofer Tester 

Mass Loading: 150 grams 

Misc.:f 

Total flux lines intercepted by coil windings [Maxwell Turns] : [ 411700 

Conversion to flux density [Tesla]: \ 0.517 

Flux lines throughout gap thickness [Maxwell Turns] : [ 674.632 

Conversion to flux density [Tesla]: | 0.528 

Magnetic Flux Information (For Engineering Reference Only) 
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15 inch Woofer, Alnico, High Power and very Low Distortion Woofer 

Transducer Test Specifications 
production testing quantities per HCG QA AQL 

Model # 1501AL-1 Par t# 320-0051-001 

Polarity Test 
Polarity: EIA STANDARD 

Dynamic Test 
Sine Sweep Voltage: 

Frequency Range: 
Sweep Duration: 

20 vrms (Audible rubb&buzz) 
16 Hz to 400 Hz 

4 seconds 

Power Test 
Signal 

Duration: 
Pink Noise. 50-500Hz. 6dB Crest Factor, 60vrms 

8 + 92 hours 

Impedance 
DC Resistance: 

Min. Impedance @ Frequency 
9.2 Ohms 

12.0 Ohm fi> 177 Hz 

Frequency Response 
Freq. Response: Window Averaging Slope 

60-700 Hz +A1.0dB 1/3 Octave 36 dB / Octave 
700-900 Hz + 1.0dB/-2.0dB 1/3 Octave 36 dB/Octave 
900 - 2000 Hz + 2 .OdB / - 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 / Octavo 
1/3 Octave 36 dB/Octave 
1/3 Octave 36 dB/Octave 
1/3 Octave 36 dB/Octave 
1/3 Octave 36 dB/Octave 

Notes: 

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

2nd Harmonic Distortion to be about +/-5dB from 2nd Harmonic of authorized Line/OA Production Standard. This 
to monitor off-center voice coils in magnetic gap or poor spider positioning. 
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15 inch Woofer, Alnico, High Power and very Low Distortion Woofer 

Model # | 1501AL-1 Part* 320-0051-001 | 

1501AL-1 #2 DV Cw'tfi Ver 5.00 
Completed: F r i Jun 08 10:01:48 2012 
Drive l e v e l 40.000 % [ 1.371 mA) 
Sine,LoZP(LV/Lft)- >Vas, 18 pts 
Re _ 9 .4363 ohms 
Fs = 18 .4573 Hz 
Zmax 527 .8409 ohms 
Qes = 0 . 1936 
Qms 10 . 6344 
Qts = 0 . 1901 
Le = I . 5604 mH (at 1 kHz) 
Diam = 332 .0000 mm ( 13.0709 i n ) 
Sd =86569 .7190 mm"2(134.1833 in"2) 
vas — 564 .5196 L ( 19.9358 f t " 3 ) 
BL 28 . 1555 N/A 
Mms 140 .2233 g 
Cms - 530 .2521 uM/N 
KltlS - 1885 .8954 N/M 
Rms = 1 .5292 R mechanical 
E f f i c i e n c y = 1 .7230 % 
S e n s i t i v i t y = 94 .3809 dB @1W/Im 
S e n s i t i v i t y = 93 . 6638 dB @2.83Vrms/lm 
Krm = 30. 861E- 03 ohms Freq dependent r e s i s t a n c e 
Erm m 603. 653E-03 Rem=Krm*(2*pi*f)"Erm 
Kxm - 30. 147E- 03 Henries Freq dependent reactance 
Exm 678. 490E-03 Xem=Kxm*(2*pi*f)"Exm 
F t e s t 12.830 Hz 
Ftest/Fms 0.6951 
Test Mass used = 150.0000 g (Equal to 30.0 n i c k e l s ) 
Test Mass (Ft =Fms -0.90) = 32.892 g (Add -117.108g for Ft-16 .612) 
Test Mass (Ft Fms •0.75) = 109.063 g (Add -40.937g for Ft=13. 843) 
R*<. - 5>y.<?3 

[Page 1] 

Page 8 



Engineering Standard 
Frequency R

esponse 
Dale 

Rev S 
Docum

ent Num
ber 

Engineering Standard 
Frequency R

esponse 
10/18/2012 

A 
9990035 

15 inch 
W

oofer, 
Alnico, 

H
igh 

Pow
er 

and very 
Low

 Distortion 
W

oofer 

M
odel # | 

1501AI-1 
~| 

Part # | 
320-0051-001 

Page 



Engineering Standard 
D

istortion (Low
 Level) 

Date 
Rev# 

Docum
ent Num

ber 
Engineering Standard 
D

istortion (Low
 Level) 

10/18/2012 
A

 
9990035 

15 inch 
W

oofer, 
A

lnico, 
H

igh 
Pow

er 
and very Low

 D
istortion 

W
oofer 

M
odel # | 

1501AL-1 
| 

P
artB | 

320-0051-001 

Page 10 



Engineering Standard 
D

istortion (H
igh Level) 

Date 
Rev# 

Docum
ent Num

ber 
Engineering Standard 
D

istortion (H
igh Level) 

10/18/2012 
A

 
9990035 

15 inch 
W

oofer, 
A

lnico, 
H

igh 
Pow

er 
and very Low

 D
istortion 

W
oofer 

M
odel # | 

1501AL-1 
| 

P
artB | 

320-0051-001 

Page 11 



E
n

g
in

e
e

rin
g
 S

ta
n

d
a

rd
 

Im
p

e
d

a
n

ce
 

D
ale 

Rev S 
D

ocum
ent N

um
ber 

E
n

g
in

e
e

rin
g
 S

ta
n

d
a

rd
 

Im
p

e
d

a
n

ce
 

10/18/2012 
A 

9990035 

15 inch 
W

oofer, 
Alnico, 

H
igh 

Pow
er 

and very 
Low

 Distortion 
W

oofer 

M
odel # | 

1501AI-1 
~

| 
Part # | 

320-0051-001 

Page 12 



Engineering Design 
Specification 

Date 

10/18/2012 
Rev# Document Number 

9990035 

15 Inch Woofer, Alnico, High Power and very Low Distortion Woofer 

Page 13 

Model # I 1501AL-1 Part # I 320.-0061-001 



Engineering Design Date Rev# Document Number 
• i l I V j I I I V W I I I I W ha/ V V I W 1 1 

10/18/2012 A 9990035 

fSfflcft Woofer, /̂n/co, H/gft Power and ve/y Low D/storf/on Woofer 

1501AL-1 

Increase of voice coil temperature Delta Tv (t) and electrical input power P (t) 
(00:16:20) 

14 

Model I Parti 

Symbol Large + Warm Large+CoW SmalSq ial LW Comment 

Delta Tv=Tv-Ta 34 0 -0 K increase of voice col temperature oVng the measurement 
Xprot I?.: 17.3 rrfTi maximal voice coil exoxscn (Smited by protectwn system) 

Re(Tv) 10.82 9.54 9.54 C*m (imported) voce coil resistance considering increase of voice cod temperature Tv 
Le(X=0) 1.41 1.41 1.28 mH voice col nductance at the rest position of the voice coi 
L2(X=0) 1,32 1.21 mH para-inductance at the rest posibon due to the effect of eddy current 
R2(X=0) c.:.; 6.04 Ohm resistance at the rest position due to eddy currents 
Cmes(X=0) 2K 288 264 1/ electrical capacitance representing moving mass 
Lces(X=0) 423,07 423.07 311.07 irH electrical inductance at the rest position representing driver complance 
Res(X=0) 256.64 256.64 149.13 Ohm resistance at the rest position due to mechanical losses 

Qms(HTv) c": 6.7C 4.34 mechanical Q-f actor ccrsctering Rms only 
Qesflv) L.l: U.lr 0.20 electrical Q-factor considering Re (Tv) only 
Qts(X=0,Tv) CI: 01- 0.19 total Q-factor censioering Re (Tv) and Rms only 
fs 14.4 14.4 17.6 ft chver resonance h&jmy 

Mms 137.470 137.470 137.470 1 Imported) mecharical mass of driver diaphragm assembly including voice-col and air load 
Rrw(X=0) 1.85 3 1.858 3.497 1 * mechanical resistance of total-driver losses 
Cms(X=0) Ui 0.89 0.60 frm/N mechanical ccmpiance of driver suspensw at the rest position 

a(x=o) 27.13 27.13 27.13 N/A (imported) force factor at the rest position (H product) 
Vas 937.5721 937.5721 630.366 J 1 etjjvalent ar volume of suspension 
M: 1.470 1.666 1.666 % reference efharcy (2FVsr radiation using Re) 
L B •:: 94.4 94.4 dB characteristic sound pressure level 

Sd i:: •i 865.70 865.70 on1 daphrac/riarea 

Symbo* Value Unit Corrmenr 
Mode Nonlriear Mode 5(7) 
Record 205/205 
Laser signal re able 
t 00:16:20 h:min:s measurement time 

B(t) 7.6 % errcr current measurement 
1.0 error laser measurement 

Eu(0 15.5 % errcr amptfier check 

Delta Tv (Delta Tim) 34.3(80 0) K increase voice col temperature (limit) 
Kmin (9im) 66.2(25.0) rrinimal force factor ratio (limit) 
Cmin (Chn) 26.7(20.0) minimal compliance ratio (limit) 
P(PfcD) 51.38(50.00) w real electrical input power (imit) 
Lmffi 86.8 minimal nductance ratio 
Pn 90.10 w nominal electrical input power 
PRe 40.32 w Power heating voice col 
Peon w deducted power due to convection cooling 
(large (Gmax) 18.6(26.0) cl gain of the excitation amplitude increased In the large signal domain (maximum) 

Mech. system abs. import used to idenhf y mechanical system in absciite quantities 

Xdc 0.0 mn dc component of voice coil excurswn measured in the last update intervall 
Xpeak 17.0 rm positive peak value of voice cod excursion measured ri the last update interval 
bottom -14.4 ran negative peak value (bottom) of voice coll excursion measured in the last update interval 
Xp+ 12.7 mn upper limit of emplacement range (99% probability) 
Xp- -12.9 ran lower limit of ofcplacement range (99% probaWity) 
Xprot 17.3 ran maximal voice coJ excursion ate wed by protection system 
vrms 0.62 n f& voice coil velocity 
Irms 1.931 A rms value of the electrical input current 
Urms 32.881 V rms value of the electrical voltage at the transducer terminals 
Ipeak 7.126 A peakvakje of the electrical ffiput current 
Upeak 121.245 V peak vakje of the electrical vokage at the transducer terminals 
PC 1.09 c: thermal power compression f actcr 

[:: 11.2 cktortion factors representing contrfcubon of nonlinear force factor 
Dl 1.0 % distortion factor represenbng contribution of nonWiear inductance 

[-: 23.1 % cktortion factor represenhng contribution of nonlnear compliance 

Rtc(v) K/W 
R th total 0.85 KflfV Delta Tv PRe 


