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Hearing-Protector Test Fixture Type 45CA

1.1

Introduction

The G.R.A.S. Hearing-Protector Test Fixture Type 45CA (Fig. 1.1) is for testing

» Hearing protection devices such as ear muffs and earplugs

» Sound sources such as headphones (supra-aural, circum-aural) and earphones.
The test fixture can be used with one of the following microphones or ear simulators:

* 1" or %4" pressure microphones. If used with 1" microphones, the test configuration conforms
with ISO 4869-3.

+ IEC 60711 (IEC 60318-4) Ear Simulator RA0045.

» |[EC 60318 (IEC 60318-1) Ear Simulator RA0039.

Main Features
The Test Fixture Type 45CA provides for reliable and exact measurements and was designed
with the following features:

+ The test fixture, mounted on a resilient base (Fig. 1.1) that reduces the noise floor to a mini-
mum in a typical test situation. Foam plugs and grease (Fig. 1.1) are supplied to avoid sound
leakage along the cable.

» The test fixture head, made for optimizing the acoustic isolation.
» An acoustic cup and plug for testing the acoustic isolation (Fig. 1.1).
» Arange of moulded-rubber KEMAR pinnae, e.g. for testing earplugs, can be fitted.

<4—Head

Tube of

. Two 1.5 mm Allen grub screws - must Seam%&rgase
3 ALWAYS be tightened when pedestal
e g P

and head are assembled %
<— Neck
2 x Foam Plug

Pedestal (neck + resilient base) GR1281

s Resilient base

Blind Plug Cup
GR1079 GR0974

Fig. 1.1 Assembled test fixture Type 45CA including Acoustic Plug and Acoustic Cup.
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Hearing-Protector Test Fixture Type 45CA

1.2 Which Configuration to Use

Table 1 shows what each of the three configurations can be used for:

ISO 4869-3 Configuration with 1" (or '2" *) Microphone *

Pressure microphones, both externally and polarized types available.
The configuration is applicable for testing outside-the-ear devices; i.e.
» For measuring the insertion loss of ear muffs

» For testing the sound quality of earphones

IEC 60318 Configuration with Ear Simulator RA0039

RAO0039 simulates an ear and is used for measuring the sound pressure at the ear entrance
point (EEP).

RAO0039 must be configured with a 152" microphone, externally polarized or prepolarized.

IEC 60711 Configuration with Ear Simulator RA0045

These ear simulators are for use with a pinna simulator (artifical ear) for measuring the sound
pressure at the eardrum (DRP), thus also applicable for ear inserts. RA0045 available both in
externally polarized or prepolarized versions.

Standard ISO 4869-3 * IEC 60318 IEC 60711
Test Setup Pressure Microphone \I/EV?LL S;mt::ﬁ:; Frc‘)?]?g Ear Simulator
(G.R-A.S. equip- — 1" 40EN or JOAG (o p‘;l Tor |~ RA004S5 (ext. pol) or
ment to use) — - : : — - -
2" 40AP/40AD — 40AO (pre-pol.) RA0045-S1 (pre-pol.)
M + + +
Ear muffs
- - +
- Earplugs
Q
E ,f—?\\
2 ' Y 4 + + +
% Headph
a eadphones
b A - - +
Earphones
D i i +
]
Hearing-aids

Table 1 Providing an overview: Which configuration to use

* The configuration will be in conformity with ISO 4869-3 only if 1" Microphone Type 40EN is used.
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Hearing-Protector Test Fixture Type 45CA

2 Delivered Components

Allen keys:

1x6.0mm YY0019 1 x Test fixture head
1x 2.5 mm YY0016 ’\
1 x 2.0 mm YY0018 /\ \

2 x Cover plate
GR1085

1x1.5mmYY0012

1 x Resilient base
GR0986

/

1 x Acoustic cup
GR0974

!

2 x Insert
GRO0970

Tube of (. |
Sealing Grease :
/ M’BMG f

1 x Acoustic plug %

GR1079 - - 1 x Allen 1 x Test
screw 6 mm fixture neck
2 x Foam Plug SK1544
GR1281

Fig. 2.1 Parts delivered in the Type 45CA box.
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Hearing-Protector Test Fixture Type 45CA

IMPORTANT! Basic Assembly - Safety instructions

Before proceeding to one of the three configuration options in sections 4, 5, or 6, do the basic

assembly of the test fixture according to step 1-4:

1. Place the test fixture neck onto a solid table, and find the supplied screw and 6 mm Allen key

(Fig. 3.1).

2. Place the screw into the bottom of the resilient base, and screw the base onto the neck with

the Allen key (Fig. 3.2).

7é*9f X
/7*,(/
7o

OGC‘,{»

-~

Screw
6 mm
SK1544

Resilient base

Test fixture
neck

Fig. 3.1

Fig. 3.2

crew

6 mm

SK1544
<

-

3. After making sure both of the 1.5 mm Allen grub screws in the head’s steel tube are
loosened to their extreme positions, place the head onto the pedestal and carefully slide the
steel tube onto the top of the pedestal’s neck (Fig. 3.3).

4. Tighten both of the 1.5 mm Allen grub screws on the steel tube (Fig. 3.4).

Test fixture
head

Steel tube —»

Pedestal —»

1.5 mm Allen grub
screws loosened to their
extreme positions

IMPORTANT!

Tighten both of
these 1.5-mm
Allen grub screws

/
Allen key

1.5 mm
YY0012

Fig. 3.3
ATTENTION!

Fig. 3.4

When assembling head and pedestal, always make sure to tighten both of the 1.5 mm Allen

grub screws in the steel tube as indicated in Fig. 1.1.
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Hearing-Protector Test Fixture Type 45CA

4.1

Configuration with Pressure Microphone,
1" Type 40EN or 2" Type 40AP/40AD

Applications
Insertion Loss of Ear Muffs. If Microphone 1" Type 40EN is used, the configuration is in conform-
ity with ISO 4869-3.

Required Accessories

» The parts shown in Fig. 4.1 (choose one of the three assembly options)
» Pistonphone Type 42AP (recommended) or Type 42AA

» Test instruments such as those shown in Fig. 4.14

Assembling Microphone and Preamplifier

Fig. 4.1 displays three options for the microphone/preamplifier assembly required for the meas-
urements.

1" Type 40EN OR '%'Type 40AP OR %" Type 40AD

V4" Preamplifier, Short
< Type 26AS *

1" Pressure b 4 ¥ - e
1" Microphone
Microphone L ﬁ i 6
Type 40EN - Proé?ic(;non - !
A = RA0177 -
N 1"to %"
\ apst < Microphone ‘>
S— /4 Adapter k ; |
1" to %" Adapter &-l' RA0058 778
RA0017 =
2" Pressure 5" Pressure
Microphone Microphone
e Type 40AP, '« = J Type 40AD, '« =
ﬁd;opt{;r protection protection
RA0003, & ) grid removed grid removed
MOt ihthe o,  AoAAdpler e
V4" Preamplifier G <« GR0010 —
Type 26AS (included with the
V4" Preamplifier)
o

V4" Preamplifier, Short
Type 26CS *

-

Cable AA0018 l

Fig. 4.1 Assembly options (exploded view)

* For space limitations, the super-short 4" Preamplifier Type 26AS/Type 26CS (shown) is required for binaural measure-
ments. For monaural measurements, replaceType 26AS with Type 26AC and Type 26CS with Type 26CB.
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Hearing-Protector Test Fixture Type 45CA

4.2 Calibration
Before mounting the microphone/preamplifier assembly into the test fixture, you must calibrate
the assembly using Pistonphone Type 42AP or Type 42AA (with optional 1" coupler adapter)

» For instructions on calibrating the microphone-preamplifier assembly, refer to the piston-
phone’s instruction manual.

» The Pistonphone Type 42AP is delivered with an adapter for calibrating 1" microphones.

Fig. 4.2 Assembly of 1" microphone and %4" preamplifier to be calibrated
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Hearing-Protector Test Fixture Type 45CA

4.3 Mounting the Assembly into the Test Fixture
1. See Fig. 4.3:
— Mount the Cover Plate GR1085.
— Mount the Insert GR0970.
(Both items are already mounted at delivery).

Insert
GRO0970

1.5 mm

. e Allen grub screws,

40 45 B0 85 80!

Cover plate
GR1085

Fig. 4.3 Cover plate and insert to be mounted

2. Using Allen key 1.5 mm, loosen the two 1.5 mm grub screws (Fig. 4.3), and separate
the head from the pedestal.
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Hearing-Protector Test Fixture Type 45CA

3. Pass the amplifier's LEMO plug end through the side of the head (fig. 4.4) until it drops

through the tube (Fig. 4.5).

Fig. 4.4

ﬂ_.

Fig. 4.5

4. Pull the cable through until there is just a manageable amount sticking out of the side of the

head (Fig. 4.6).

5. On top of the neck, slide the cable into the inner slot hole of the rubber pad on top (Fig. 4.7).

Cable in inner
slot hole of the
rubber pad

Fig. 4.6

Fig. 4.7

6. Push the two Foam Plugs GR1281 into the cable guide right underneath the rubber pad,
one plug on top of the other, while keeping the cable behind the plugs (Fig 4.8).

7. If required for meeting your requirements for acoustic isolation, apply Grease MI0016

to seal leakage points (Fig. 4.9).

Cable behind Foam Plugs

2 x Foam Plugs
(GR1281) in their

uppermost positions

Fig. 4.8

Apply Grease
MI0016

Fig. 4.9

G.RA.S. SOUND & VIBRATION
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Hearing-Protector Test Fixture Type 45CA

8. Replace the head onto the pedestal (Fig. 4.10)
Note: Do not forget to tighten both of the 1.5 mm Allen grub screws.

<4—— Head

Tube :1 B)
1 4 |

Microphone/preamplifier
assembly

Split hole
Slides on
and off the

pedestal
<— Pedestal

Always tighten
i both of the
1.5-mm screws

— e To Power module
“*E‘H _»

Fig. 4.10 Cabeling for the microphone-preamplifier assembly
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Hearing-Protector Test Fixture Type 45CA

9. The last step is to ensure correct microphone positioning:

Figure 4. of ISO 4869-3 shows that the center of the microphone’s diaphragm must be
level in the vertical plane with the slanting surface of the head.

For Microphone Type 40EN, this will be the case when the center of the protection grids
sticks out by 1.89 mm in the vertical plane with the slanting surface of the head.

Use the grub screws to pinch the microphones lightly to hold them in position.

Note: If you cannot get the microphone positioned to the correct depth, loosen the four
screws on the face and the single screw on the inlay. Then, gently maneuver the
microphone into place, taking care not to push it completely into the cavity.

Grub screws for holding the
microphone in position.
Use Allen key, 2.5 mm, YY0016

Insert
GR0970 |

Fig. 4.11 Correct position of the Microphone Type 40EN relative to the slanting plane of
the head
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Hearing-Protector Test Fixture Type 45CA

4.4 Acoustic Isolation Testing
ISO 4869-3 section 5.1.4 specifies a minimum acoustic isolation for the test fixture.
Cup GR0974 and Plug GR1079 (Fig. 2.1) are provided to check this.
1. Start with Type 45CA fitted with a microphone as described in the previous section.

2. Remove the Insert GR0970 surrounding the microphone (Fig. 4.12).

3. Push the Cup GR0974 with its hollow facing the microphone into the recess surrounding the
microphone until it makes contact with the base of the recess (Fig. 4.13).

Vacate
recess

Acoustic Cup
Insert GR0974

GRO0970

=

Push until
cup makes
contact
with base
of recess

Fig. 4.12 Fig. 4.13

4. Fig. 4.14: On the opposite side of the Type 45CA, push Plug GR1079 into the hole as far
as it will go. For sound leakage sealing, apply Silicon Grease MI0016 to the plug.

5. Type 45CAis now ready to be tested for acoustic isolation (Fig. 4.15).

Plug . Acoustic
GR1079 Acoustic Cup
Plug GR1079

Inner edge

Push plug until
its inner edge
makes contact
with base of
recess

Fig. 4.14 Fig. 4.15
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Hearing-Protector Test Fixture Type 45CA

4.5 Typical Application Setup

Fig. 4.16 shows a block diagram of an application setup for testing the insertion loss of a pair of
ear-protection muffs.

Ear muffs under test

\‘ | To analyzer
From O
preamplifier —
Power Module
Type 12AK Analyzer with hardware and software
Test Fixture Type 45CA for simulating:
 a signal generator capable of gen-
erating the required test signals
 an audio frequency analyser capa-
\ ble of Ys-octave band analyses
-
Loudspeaker

Power amplifier

Fig. 4.16 Block diagram of a setup for testing a pair of ear-protection muffs.

For binaural measurements, you can replace the single-channel Power
Module Type 12AK with the dual-channel Power Module Type 12AA.
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Hearing-Protector Test Fixture Type 45CA

5.1

Configuration with IEC 60318 Ear Simulator RA0039

This ear simulator can be used with
+ %" Externally Polarized Pressure Microphone Type 40AG
» 14" Prepolarized Pressure Microphone Type 40A0.

Applications

Monaural or binaural measurements of

» Hearing protection devices: Ear muffs (supra-aural, circum-aural)
» Sound sources: Headphones (supra-aural, circum-aural).

Note: As the coupler is not for use with a pinna simulator, it cannot be used for testing
ear-inserts (earphones and earplugs).

Required Accessories

* The items of one of the two assembly options shown in Fig. 5.1
» Pistonphone Type 42AP (recommended) or Type 42AA

» Test equipment such as the instruments shown in Fig. 5.15

Ear Simulator / Preamplifier Assembly

Fig. 5.1 displays the two options for configuration with Ear Simulator RA0039.
Note: Do not assemble the parts yet - proceed to Section 5.2 Calibration.

Externally Polarized Microphone Prepolarized Microphone
‘F\ A
’ P IEC 60318 ' < i
= = = % || <—Ear Simulator—» = = & )

2" Externally o .
. 2" Prepolarized
wosw TP

Polarized i % Microphone
Microphone . 4
: “==  Type 40A0
Type 40AG - P
@ Adapter %‘
= RA0176 D

2" to V4" Adapter

GRO010 i%
(supplied with the

4" preamplifiers)

Ya" Preamplifier g Va" CCP
Type 26AC * *  Preamplifier
Type 26CB *

Fig. 5.1 Both assembly options for tests using the IEC 60318 Ear Simulator RA0O039

* For space limitations, ¥4" Preamplifier Type 26AC / Type 26CB (shown) can be used for monaural measurements only.

For binaural measurements, replace Type 26AC with Type 26AS and Type 26CB with Type 26CS.
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Hearing-Protector Test Fixture Type 45CA

5.2 Calibration

To calibrate this configuration, use Pistonphone Type 42AP or Type 42AA. Both of them are
delivered with an adapter for calibrating 2" microphones.

1. Assemble the parts shown in Fig. 5.2

%" Externally

Polarized s
Microphone L—
Type 40AG

Ya" Preamplifier
Type 26AC

Externally Polarized Microphone

Prepolarized Microphone

- 1 " .

‘ﬁ?;@ /2. Prepolarized
Microphone

S Type 40A0

%" to V4" Adapter

GR0010 i%
(included with the — >
V4" preamplifiers)

o V"CCP
, Preamplifier
Type 26CB

’ Cable AA0018

Fig. 5.2 Assembling the parts required for the calibration

2. Perform the calibration.

For instructions on calibrating the microphone-preamplifier assembly (Fig. 5.3), see the
Pistonphone Type 42AP or Type 42AA instruction manual.

Fig. 5.3 »2" microphone and 4" preamplifier to be calibrated

G.RA.S. SOUND & VIBRATION
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Hearing-Protector Test Fixture Type 45CA

5.3

Completing the Assembly

1. Unscrew the microphone

Fig. 5.4

2. Place the adapter RA0176.

NB! Threaded side must face
upwards.

Fig. 5.5

3. Remount the microphone
/

Fig. 5.6

4. Screw Ear Simulator RA0039
onto the assembly

Fig. 5.7 Complete assembly

G.RA.S. SOUND & VIBRATION
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Hearing-Protector Test Fixture Type 45CA

54 Mounting Assembly into Test Fixture

1. See Fig. 5.8:
» Mount Cover Plate GR1085 (already mounted at delivery).
* Remove Insert GR0970.

Insert
GRO0970

ool Tt P

Recess for screw,
1.5 mm

G<‘> Allen grub screws,

Screws, Y 1.5 mm
2.0 mm

Cover plate
GR1085

Fig. 5.8 Test-fixture Type 45CA prepared for the RA0039 assembly

2. Using Allen key 1.5 mm, loosen the grub screw (Fig. 5.8), and separate the head from the
pedestal.
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Hearing-Protector Test Fixture Type 45CA

3. Pass the amplifier's LEMO plug end through the side of the head (fig. 5.9) until it drops
through the tube (Fig. 5.10).

Fig. 5.9 Fig. 5.10

4. Pull the cable through until there is just a manageable amount sticking out of the side of the
head (Fig. 5.11).

5. On top of the neck, slide the cable into the inner slot hole of the rubber pad on top
(Fig. 5.12).

Cable in inner
slot hole of the
rubber pad

Fig. 5.11 Fig. 5.12

6. Push the two Foam Plugs GR1281 into the cable guide right underneath the rubber pad,
one plug on top of the other, while keeping the cable behind the plugs (Fig. 5.13).

7. If required for meeting your requirements for acoustic isolation, apply Grease MI0O016 to
seal leakage points (Fig. 5.14).

Cable behind Foam Plugs

2 x Foam Plugs
(GR1281) in their
uppermost positions

MI0016

Fig. 5.13 Fig. 5.14
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Hearing-Protector Test Fixture Type 45CA

8. Replace the head onto the pedestal (Fig. 5.15)
Note: Do not forget to tighten the two 1.5 mm Allen grub screws.

Head

icrophone/preamplifier
~apsembly

Hestal

Tighten both
of the 1.5-mm
screws

i

Tq Power module

Fig. 5.15

9. Insert the RA0039 assembly firmly into the recess (Fig. 5.16)

RA0039
assembly

Grub screw for holding the
microphone in position.
Use Allen key, 2.5 mm, YY0016.

Fig. 5.16
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Hearing-Protector Test Fixture Type 45CA

5.5 Typical Application Setup

Fig. 5.17 shows a block diagram of an application setup for testing headphones.

Headphones under test

From Ear Simu- @
lator RA039
> To analyzer
Power Module
| Type 12AK
Analyzer with hardware and software
for simulating:
\ To headphones or s"_nu aling
< * asignal generator capable of
generating the requred test signals
Headphone amplifier * an audio frequency analyser ca-
Test Fixture Type 45CA pable of ¥s-octave band analyses

Fig. 5.17 Block diagram of a set-up for testing a pair of headphones
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Hearing-Protector Test Fixture Type 45CA

6.1

Configuration with IEC 60711 Ear Simulator RA0045 or RA0045-S1
and KEMAR Pinna Simulator

» Externally polarized Ear Simulator RA0045 for use with %4" preamplifiers

— Type 26AC (for monaural measurements only)

— Type 26AS (super-short preamplifier which allows binaural measurements)
» Prepolarized Ear Simulator RA0045-S1 for use with 4" preamplifier

— Type 26CB (for monaural measurements only)

— Type 26CS (CCP preamplifier allowing binaural measurements).

Applications
» Hearing protection devices: ear muffs, earplugs
» Sound sources: headphones (supra-aural, circum-aural), earphones

Required Accessories

» The parts shown in one of the three assembly options (Fig. 6.1)

KEMAR Pinna Simulator (artificial ear) - one of the types listed in section 6.4
Pinna Holder Kit for Type 45CA (RA0172) - see section 6.4

For Calibration:

— Pistonphone Type 42AP (recommended) or Type 42AA

— Calibration Adapter RA0157 (must be ordered separately)

» Test instruments such as those shown in Fig. 6.16

Assembling Ear Simulator and Preamplifier

Assemble the parts - four options shown in Fig. 6.1.

Externally polarized Setup Prepolarized Coupler Setup
Monaural Binaural Monaural Binaural
- Ear Canal - - Ear Canal -

N Zg < Extension —» (& :@ s :ﬁ <« Extension —=> (! :g
: GR1069 - — GR1069 '
8 A . - 'S 4 & .
=) IEC 60711 S = § =) IEC 60711 §—=)
eme € EarSimulator = § = eme € EarSimulator —> e
L RA0045 L 24 RA0045-S1 L
2"-to-4" Adapter ¥2"-to-4" Adapter
- GR0010 - - GRO0010 -
- (incl. with = G = (incl. with =
preamplifer) preamplifer)
il =
:gi V4" Preamplifier 4" Preamplifier - 4" Preamplifier V4" Preamplifier f
i‘ Type 26AC Type 26AS, . Type 26CB Type 26CS, |
; Short Short *
&
<—— Cable AA0018 _>/

Fig. 6.1 Assembly details
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Hearing-Protector Test Fixture Type 45CA

6.2 Mounting the Assembly into the Test Fixture

Next step is to mount the assembily into the test fixture.
1. Remove Cover Plate GR1085 and Insert GR0970 (Fig. 6.2).

Insert
GRO0970

Hole for
1.5-mm screw,

Recesses for
2.0-mm screws

' <‘> Allen grub screws,
L=

1.5 mm

Cover plate
GR1085

Fig. 6.2 Test-fixture Type 45CA, cover plate and insert removed

2. Replace the 1.5-mm screw in base of recess (Fig. 6.3). The socket headcap screw is used
as locator for the pinna.

1.5-mm screw

Fig. 6.3

G.RA.S. SOUND & VIBRATION Page 24



Hearing-Protector Test Fixture Type 45CA

3. Pass the amplifier's LEMO plug end through the side of the head (Fig. 6.4) until it drops
through the tube (Fig. 6.5).

é] .

4. Pull the cable through until there is just a manageable amount sticking out of the side of the
head (Fig. 6.6).

5. On top of the neck, slide the cable into the inner slot hole of the rubber pad on top (Fig. 6.7).

Fig. 6.4 Fig. 6.5

Cable in inner
slot hole of the
rubber pad

Fig. 6.6 Fig. 6.7

6. Push the two Foam Plugs GR1281 into the cable guide right underneath the rubber pad,
one plug on top of the other, while keeping the cable behind the plugs (Fig. 6.8).

.7. If required for meeting your requirements for acoustic isolation, apply Grease MI0016 to seal
leakage points (Fig. 6.9).

Cable behind Foam Plugs

2 x Foam Plugs
(GR1281) in their

uppermost positions

MI0016

Fig. 6.8 Fig. 6.9

G.RA.S. SOUND & VIBRATION Page 25



Hearing-Protector Test Fixture Type 45CA

8. Replace the head onto the pedestal,
Note: Do not forget to tighten the two 1.5-mm screws (Fig. 6.10)

Microphone/preamplifier
Sz assembly

<— Pedestal

Always tighten
¥ both of the
1.5-mm screws

\i : To Power module
e [ >

Fig. 6.10
9. Insert the RA0045 assembly into the test fixture.

Press until inner
edge is flush with
recess surface

Grub screw for lightly
pinching and holding the
coupler in position.

, Use Allen key, 2.5 mm,
Fig. 6.11 YY0016
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Hearing-Protector Test Fixture Type 45CA

6.3 Calibrating IEC 60711 Ear Simulator Coupler RA0045
Note: Requires a Calibration Adapter RA0157 (must be ordered separately).

1. Loosen the pistonphone’s retention 3. a. Switch on the pistonphone via the
collar. I/O button.
b. Check that the LED is showing
green.

c. Place the pistonphone (Type 42AP
shown) carefully onto the ear canal.

Note: Hold the pistonphone strictly
horizontally.

Fig. 6.12

2. Mount the Calibration Adapter
RAO0157 into the pistonphone:

Fig. 6.14

4. When using Pistonphone Type 42AP
(42AA), the correction factor for this setup
is -0.62 dB. Therefore, your analyzer
should ideally read:

114.00 dB - 0.62 dB = 113.38 dB

Fig. 6.13
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Hearing-Protector Test Fixture Type 45CA

6.4

Mounting the KEMAR Pinna

The following KEMAR pinnae are available for use with the Type 45CA.

Large Pinna right KBO0070
Large Pinna left KB0071
Small Pinna right KB0072
Small Pinna left KB0073

All have the same hardness, i.e. Shore 00-55

RAO0172 — comprising a cover plate, four screws, and an ear holder (GR1069) — is also available

from G.R.A.S.

1. Making sure that it locates with the screw
in the recess, push the pinna into the
recess so that it makes full contact with
the base of the recess:

Fig. 6.15

2. Make sure the pinna edge is flush with

the test fixture surface all the way around:

Fig. 6.16

3. Mount the Cover Plate RA0172 (must be
ordered separately) using the four 2.0 mm
screws supplied with it. This cover plate
will keep the pinna in place:

Screw, 2.0 mm

Cover Plate

Fig. 6.17

4. The configuration is now completed.

G.RA.S. SOUND & VIBRATION
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Hearing-Protector Test Fixture Type 45CA

6.5 Typical Application Setup

Fig. 6.16 shows a block diagram of an application setup for testing the insertion loss of an ear-
plug.

Earplug under test

To analyser

Y

From Ear Simu-
lator RA0045
Power Module
Type 12AK Analyzer with hardware and software
for simulating:
* a signal generator capable of gen-
— — erating the required test signals
Test Fixture Type 45CA * an audio frequency analyser capa-
ble of ¥s-octave band analyses
‘_
Loudspeaker

Power amplifier

Fig. 6.18 Block diagram of a setup for testing earplugs.
Note: Monaural measurement, i.e. only one side (Left/Right) measured at a time.
For binaural testing, use Power Module Type 12AA.
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7 Technical Specifications

Built in accordance with:
ISO 4869-3
(can also be used with two microphones for binaural testing)

Weight:
11.6kg

Dimensions (in millimeters and inches):

155.60 mm (6.13")

£
£ _ <
3 "
N n =
™ -
Q l £
o
B o
U <
(@)
™M

@ 53.00 mm
(2.09")
@ 200.00 mm
(7.87")
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8 What to Order

The Type 45CA Package

* Hearing-protector Test Fixture. ... .. .. Type 45CA
*Blindplug ....................... GR1079
CCUP . GR0974

* 2 x Foam Plug for acoustic isolation .. GR1281

« Silicone grease for leakage sealing ... MIO016

Configuration-Specific Parts

ISO 4869-3 Configuration
Externally Polarized Configuration*:

* 1" Pressure-field Microphone . ... .... Type 40EN
*1"-to-2"Adapter . ................. RA0017

o Vo'"-to-Ya" Adapter. ... ... ... ... ... RA0003

» V4" Preamplifier, Short . . .. .......... Type 26AS**

Configuration with 2" Microphone
Externally Polarized Configuration*:

» 1" Microphone Protection Grid ... .... RA0177

* 1"-to-’2" Microphone Adapter . ....... RA0058

» ¥2" Pressure Microphone ........... Type 40AP

« V4" Preamplifier, Short . . .. .......... Type 26AS**
Prepolarized Configuration*:

* 1" Microphone Protection Grid ... .... RA0177

* 1"-to-/2" Microphone Adapter . ....... RA0058

« %" Microphone (prepol.). ........... Type 40AD

* V4" Preamplifier, Short (prepol.). .. .. .. Type 26CS**

IEC 60318 Configuration
Externally Polarized Configuration*:

* [EC 60318 Ear Simulator ........... RA0039
 Externally polarized microphone. . .. .. Type 40AG
sAdapter . .......... ... . L RA0176

o Va" Preamplifier .. ................. Type 26AS**
Prepolarized Configuration*:

* [EC 60318 Ear Simulator ........... RA0039

« 5" Prepolarized microphone. . ....... Type 40A0
sAdapter . .......... ... .. .. RA0176

* V4" Preamplifier, Short (prepol.) ... ... Type 26CS**

IEC 60711 Configuration
Externally Polarized Configuration*:

* Ear-canalextension ............... GR1069

« [EC 60711 Ear Simulator. . .. ........ RA0045

» V4" Preamplifier, short . ............. Type 26AS**
Prepolarized Configuration*:

* Ear-canal extension ............... GR1069

« [IEC 60711 Ear Simulator, prepol. . .. .. RA0045-S1

» V4" Preamplifier, short . ............. Type 26CS**

* 3 m Microdot-BNC cable, Hi-Temp.. ... AA0018

Pinnae, 55 Shore 00 (hard) and related accessories:
« Cover plate, screws, and ear canal extension

(required for holding pinna).......... RA0172
eLarge Pinnaright. . ................ KB0070
eLarge Pinnaleft................... KB0071
*Small Pinnaright. . ................ KB0072
*Small Pinnaleft................... KB0073
Accessories

Power Supply & Signal Conditioning
For both externally and prepolarized configurations:

* Power Module, dual-channel. .. ... ... Type 12AQ
For externally polarized configurations only:
» Power Module, single-channel ... .... Type 12AK
» Power Module, two-channel ......... Type 12AA
» Power Module with

built-in power amplifier . ............ Type 12AP

Calibration Equipment
» Pistonphone, built-in precision barometer
(250 Hz or 251.2 Hz, 114 dB +/- 0.05 dB):

(recommended). .................. Type 42AP
or
* Pistonphone

(250 Hz, 114 dB +/- 0.08 dB):. . . ..... Type 42AA

Required for the IEC 60711 Configuration:
» 1" Calibration Adapter for
KEMAR pinnae . .................. RA0157

* For binaural measurements, you need 2 of each of the
items listed for the specific configuration.

** For reasons of space, the short 74" preamplifiers are
required for binaural measurements, that is,
*» Type 26AS for externally polarized configurations
*» Type 26CS for prepolarized configurations.
For monaural measurements, you can also use
*» Type 26AC for externally polarized configuration
* Type 26CB for prepolarized configuration.

The 26AS and 26AC used for the externaly polarized con-
figurations have an integrated cable. For prepolarized
configurations with the 26CS, the AA0018 3 m Microdot -
BNC cable, High Temperature is required.

Manufactured to conform with:
CE marking directive:
93/68/EEC

WEEE directive:

2002/96/EC

RoHS directive:

2002/95/EC " e’

G.R.A.S. Sound & Vibration reserves the right to change specifications and accessories without notice.
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