





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2.5 Group Delay Response

The approximate group (envelope) delay for a mechanical filter can be determined from figures 10, 11, 12
and 13 as well as the following equation.

Group delay (sec) _ NGD NGD = Normalized Group Delay from figures 10, 11, 12, or 13
at center frequency = m gy 5 4o BWj3 4g = 3 dB Bandwidth (in Hz)
Example:

The group delay for a 2 Pole .1 dB Chebyshev filter which has a 40 Hz bandwidth is

N=2

NGD from figure 12 = 1.4 sec

Group delay = 14 - .011 sec = 11 msec

m 40

Normalized Group Delay, Sec
)
T
))
(X

Normalized Frequency

Figure 10. Group-Delay Characteristics for Linear Phase (Phase Error = .5°) Filter
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Figure 11. Group-Delay Characteristics for Chebyshev Filter with 0.01 dB Ripple
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Figure 12. Group-Delay Characteristics for Chebyshev Filter with 0.1 dB Ripple
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Figure 13. Group-Delay Characteristics for Chebyshev Filter with 0.5 dB Ripple
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2.6 Impulse Response
Figures 14 thru 17 can be used to approximate the impulse response ringing value of a mechanical filter.

A definition of ringing is the ratio of V4/V5 in percent.

For example:
A two-pole mechanical filter designed as a linear-phase filter has an impulse response ringing value

of 4%.
N=2
V4 = .02 from figure 14
Vo = .48 from figure 14
Yl X 100 = 02 X 100=4.1%
.48

Impulse response ringing = v

A three-pole 5dB Chebyshev design has an impulse response of 21%.
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Figure 14. Impulse Response for Linear Phase (Phase Error = .5°) Filters
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Figure 15. Impulse Response for Chebyshev Filters with 0.01 dB Ripple
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Figure 16. Impulse Response for Chebyshev Filters with 0.1 dB Ripple
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Figure 17. Impulse Response for Chebyshev Filters with 0.5 dB Ripple

2.7 Sp'urious Responses

Mechanical filters have resonant frequency overtones very similar to those found in quartz crystals. These
overtones occur at multiples of the fundamental; the multiples are 2.4, 4.8, 7.6, 10.6, etc.

As an example, a mechanical filter designed for Omega navigation system applications at 10.2 kHz will have
spurious responses (frequency overtones) at 24,5, 49, 77.5 and 108 kHz.

These overtones are inherent to the flexure mode of vibration used in the design of low-frequency mechanical
filters. They cannot be suppressed without compromising the filter design. The odd-numbered modes, 2.4
_ and 7.6, are normally 50 dB below the fundamental. Suppression of these occurs because of the transducer
coupling method utilized to drive the fundamental mode. The even-numbered overtones, 4.8, 10.6, have
levels approximately 15 dB below the fundamental. These modes cannot be suppressedinternally, however,
a low-pass filter can be used to reject these higher frequency modes. Another alternative is the use of a
bandpass “roofing” filter. See figure 22. The ‘roofing’ filter will reject both the low frequency microphonic and
the high frequency spurious responses. It should be placed after the mechanical filter i.e., the incoming signal
should go through the mechanical filter first, then through the ‘roofing’ filter. In this way, the microphonic
responses are rejected as well as the spurious responses. The ‘roofing’ filter should be compatible with the
mechanical filter; it should not affect its passband response.
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2.8 Aging

Aging is defined herein as the change of center frequency with time. Since insertion loss and bandwidth do
not change an appreciable amount, they will not be considered.

The low frequency mechanical filter has four components and processes which are likely to contribute to
aging problems: the nickel-iron alloy bar, the ceramic transducer, the solder bond between the bar and
transducer and the welds that connect the coupling wires to the bars. When heat treated properly, the
nickel-iron alloy bar is very stable. Because its mass is much greater than any of the other components, the
stability of the bar helps to compensate for the instability of the ceramic and solder bond.

Since the aging characteristics of low frequency mechanical filters are dependent on the ratio of the ceramic
transducer mass to the nickel-iron alloy bar mass, the rate of aging for various types of filters is not only
dependent on the center frequency, but perhaps, to a greater extent, on the design bandwidth of the filter.
The narrower the bandwidth, the smaller the ceramic transducer need be. This means that the narrower band-
width filters will age, as a percentage of their center frequency, less than wider bandwidth filters at the same
frequency.

The aging rate of a mechanical filter is predictable and always in the positive direction. The aging (A f) of a
filter can be computed using the following equation, where ¢t is the time in days, BW is the 3 dB bandwidth
in Hertz and t,, is 10 days, the time required to manufacture a mechanical filter.

af= .02 BW (Log %)

For example: A 12 kHz filter which is 50 Hz wide at 3 dB after 5 years will have aged:

Af=.02 (50) Log 5%5—’ = 2.26 Hz

2.9 Reliability

The MTBF (mean time between failures) is 3 X 107 hours. This is based on field data which was accumulated
over a period of several years.

3.0 Environmental Effects
3.1 Temperature Effect on Center Frequency, Loss and Bandwidth

Design techniques for low frequency mechanical filters utilize compensating factors which minimize the
shift of the filter center frequency with a change in temperature.

The center frequency shift vs. temperature is normally compensated to a tolerance of * 10 ppm/°C over a
temperature range of —20°C to +65°C. The tolerance can be as high as *. 25 ppm/°C for the largest fraction-
al bandwidth filters. The filters may be used over larger temperature ranges, such as —55°C to +95°C with-
out any physical damage or permanent effect on the frequency response characteristics.

The variation of insertion loss with temperature is typically £ 1 dB (with a maximum variation of £ 1.5 dB)
over a temperature range of —20°C to +65°C. The narrower the filter bandwidth the smaller the insertion
loss variation.

Bandwidth normally changes very little with temperature in absolute terms. A typical variation for a filter
with a 100 Hz bandwidth would be 1.5 Hz over a temperature range of +25°C to +65°C. This is a bandwidth
shift of +375 ppm/°C.

The variations in center frequency, loss and bandwidth due to temperature change are temporary in nature;
the filter will return to its original condition when the temperature is restored to +25°C.
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3.2 Shock
A resilient rubber shock mount is used to isolate the mechanical filter structure from shock forces which

could cause damage. This mount allows the average filter to withstand 100 G, 6msec, shocks without a change
in the filter response. Certain mechanical filters can withstand 1500 G’s of shock before permanent damage

occurs.
3.3 Vibration

The internal shock mount, that so effectively isolates the filter from shock, also does an excellent job against

vibration forces. The average filter will safely withstand a constant 10 G vibration level between 10 to 2000 Hz.

At approximately 15 G’s the elastic limit is reached causing the filter to become permanently damaged.

Often it is not only impartant that a filter survive a specific vibration level, but it is also important that it
retains the proper response characteristics during the vibration. While the attenuation response shows
little change, there is some variation of phase and some microphonic effects during vibration. These are
important characteristics in applications like Omega navigation systems.

The variation of phase of an Omega filter as a function of vibration frequency is shown in figure 18. It will
be noticed that there is a peak deviation point around 400 Hz. The reason for the peak is that the entire
filter structure has a resonance at this point. This structural resonance also has an effect on the microphonic

noise level.

Unit 1

Unit 2

] Unit 3
g
a -0
= Phase Measured at Center
ﬁ Frequency (11.333 kHz)
2 3 dB Bandwidth 60 Hz
£ -0
-30 . ' : ' ™
10 30 100 300 1000 3000

Vibration Frequency {Hz)

Figure 18. Variation in Phase with External Vibration (10 G Level)
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Figure 19 illustrates the levels of microphonic responses of a 100 Hz bandwidth Omega filter. These levels
were measured while the filter was vibrated at a constant 5 G level over the frequency range of 50 to 4000 Hz.
The maximum output occurred at 525 Hz at a level of —50 dBv.

In applications where these levels are intolerable, special structural designs can be incorporated into the
equipment in order to dampen the vibrations around 500 Hz. Methods such as mounting the filter near a
brace or an equipment corner, using a low-Q rubber or elastomer as an external filter mount and other
vibration suppression techniques will help in limiting the phase shift and amplitude response microphonics.

A successful technique for attenuation of the low frequency microphonic responses is the use of a highpass
filter network. These filters are placed in the signal path between the mechanical filter and the detector.
Figures 20, 21 and 22 illustrate 3 types of filters which may be used to reduce microphonic responses.
They differ in the type and number of components required. The improvement in microphonic amplitude
response as a result of using these filters is presented in figures 23 through 26.

The filter circuit of figure 20 will attenuate the microphonic level by approximately 15 dB. It is a single
section consisting of 1 reactive component, however, it will not attenuate any spurious frequencies above
the filter passband.

The high-pass circuit of figure 21 cdnsists of 3 reactive components and will attenuate only frequencies
below 9 kHz. This LC circuit provides 60 dB of rejection at microphonic frequencies.

A “roofing” bandpass filter may be used to attenuate both the spurious modes at high frequencies and the
microphonic signals at low frequencies. One circuit which may be used appears in figure 22. The complexity
of this circuit is a function of how much attenuation is réquired by the user, i.e., additional sections provide
greater attenuation.

40

Vibration Level — 5 g's Constant Fo — 11.333 kHz, 100 Hz BW

f _ Standard Mounting
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5
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100 (10 pv)
120““"' L1 i1l | L bl | L1 bl
10 100 1000 10,000

Vibration Frequency (Hz)

Figure 19. Omega Filter Microphonic Response

18



430 pf

0—
Omega
Fitter
20 KQ 20 K2
_ . 2 O

Figure 20. RC High-Pass Filter
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3.4 Moisture Resistance

The four available low-frequency mechanical filter enclosures have been tested to MIL-STD-202, method 106.
This strenuous test is used to evaluate materials which are subjected to high humidity tropical environments.

The test consists of ten days at 90—95% humidity with the temperature being cycled from —10°C to
+65°C. At the end of each 24 hr. cycle, the filter enclosures are vibrated ata 9 G level.

Two enclosures, ‘LC’ and ‘FP’, passed the test without a change in the filter response or the enclosure.

Although the all-plastic 'LC’ enclosure passed the test, it should receive additional moisture protection,
such as “post coat”’, if the filter is to be subjected to this type of environment for a long period of time.
The additional moisture barrier is necessary because most plastics are permeable to moisture, therefore,

there would be an eventual effect on the filter response. No precautions need to be taken with the all-metal
‘FP’" enclosure.

The plastic ‘PA’ and ‘FS’ enclosures were also subjected to the above moisture test. On these, the epoxy
seal around the cases showed signs of degradation and cracking. Moisture apparently enters the filters
through the damaged seal, however, the filter response was unchanged and the filters functioned normally.
It is not recommended that these enclosures be used in tropical environments because of the possibility of

seal failure.
40
Vibration Level — 5 g's Constant Fo — 11.333 kHz, 100 Hz Bw with
RC Hi-Pass Filter on the OQutput
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Figure 23. Omega Filter Microphonic Response
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Figure 24. Omega Filter Microphonic Response
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Figure 25. Omega Filter Microphonic Response
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FILTER PRODUCTS
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Rockwell-Collins Filter Products offers a complete set of mechan-
ical filters for the communication radio service. Either upper or
lower sideband filters plus a super-selective AM filter are available.
The unique design features of the original upper sideband filter are
incorporated into all three of these filters. You get the inherent
stability with time and environmental change of all Rockwell-
Collins Mechanical Filters, along with low volume prices. Here
is a very cost-effective package for the ultimate SSB and AM
radio.

These filters incorporate quality features that have made Collins
Mechanical Filters famous. The disk resonators are made from
specially processed Ni-Span *’C", so that filter frequency shift with
change in temperature is minimized. For example, over the tem-
perature range of -30°C to +50°C a typical value of total fre-
quency shift for the carrier side 3 dB point of a sideband filter
would be 45 Hz. Custor de ferrite transducers keep the inser-
tion loss low. Normal welded construction is used for the filter
assembly. The result is a trio of filters that are very stable with

time and/or temperature and have the high performance charac-
teristics needed for minimum interference operations.

The curves shown here illustrate the typical response character-
istics of the three filters. Even with the exceptional selectivity
and stability of these fine filters, they are competitively priced
in volume. Contact your local Rockwell Sales Representative and
find out how little it costs to use the best.

© Rockwell International Corporation 1980
All Rights Reserved
Printed in U.S.A.

Specifications subject to
change without notice
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DIMENSIONS {mm)

—

206 MAX
C ] i
51408
078 +0.12
4 PLACES
e A
o 'l 178 MAX

5.1:02 )
‘ ko o] sas;o,s‘
}

58 +0.8 = 59+ 02

70.6 MAX

FILTER TEST CIRCUIT

o o—
FILTER

-

FOR SIDEBAND FILTERS:
- = 2700 OHMS

FOR AM FILTER:
R - RI. = 12,000 OHMS

FOR ALL THREE FILTERS:
¢ - C, = 360pt

TYPICAL PERFORMANCE CHARACTERISTICS:

The filters were designed with the input balanced and the output
unbalanced, so that the radio designer can operate them in a balanced
modulator circuit {or any other balanced circuit). Either end may be
used as input (or output) but only one end is balanced. Both ends of
the sideband filters should be terminated with 2700 ohms resistance,
with the filter terminals shunted by 360 pf of capacitance. The AM
filter should be terminated with 12,000 ohms resistance and 360 pf
of capacitance.

Part Numbers are: 626-9897-010, USB
526-9939-010, LSB
526-9920-010, AM

FURTHER INFORMATION

For technical information on Rockwell filter products or to discuss a
filter to your specifications, contact

Rockwell International
Filter Products

4311 Jamboree Road
Newport Beach, CA 92660

Phone 714/833-4632 or contact your local Rockwell Representative.

Parameter Filter Type Min. Typ. Max. Units
3 dB Bandwidth USB/LSB 1.950 2,200 Hz
AM 5,000 5,500 Hz
60 dB Bandwidth usB/LSB 4,500 5,500 Hz
AM 11,000 13,000 Hz
Insertion Loss USB/LSB 35 8 dB
AM 8 12 dB
Passband Response Variation uss/LsB 1 3 dB
AM 25 3.5 dB
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DOCUMENT NO. FD-06
MARCH 1980

‘l‘ Rockwell FILTER PRODUCTS

DATA SHEET

F455FD SERIES LOW-COST MECHANICAL FILTERS

e " . . R
Rockwell-Collins” low cost F455FD-series of Mechanical Filters SA
takes full advantage of ad in manuf ing hniques to vy —0 o-
realize superior performance at a dest price for i f; ers Mechanica!

of SSB, AM and CW comm quip An additional Filter
o ::c2 snL

saving in cost is achieved by writing worstcase limit specification
requirements which are suitable for the intended applications,
and then over-designing the filters to minimize costly inspection
and test procedures. As an example, actual insertion loss values
are typically 5 or 6 dB, while the specified maximum is 10 dB.
Actual 60 dB to 3 dB bandwidth ratios are typically 2 to 1 while
the specified maximum ratios range from 2.3-to-1 to 3.3-to-1.
Actual response variation values are typically 1 to 1.5 dB, while (

the specified maximum is 3 dB. 0625

max
RECOMMENDED OPERATING PARAMETERS L m— T _.'_
Al seven of the filters in the FA55F D-series are designed to oper- T | 0100 +0.008 |
ate with 2,000-ohm source and load resistances, and need to be 20'3?5 0,008
parallel-tuned with a fixed capacitance, the value of which can | - 2200+ 0008 — =] 056 maxl—-——-
vary +5% from nominal with negligible effect on the filter per- 2.53 max
formance. This makes for easy and inexpensive assembly in

gr:;lll:::‘msradnos. The signal input voltage should not exceed Termination circuits should be designed to eliminate DC currents

and voltages from the filter. Satisfactory results may be obtained
with current up to 2 ma DC, but in no case to exceed 3 ma DC.
DC voltage should not exceed 100 volts DC.

0200

A common ground connection and effective shielding between
the input and the output must be used to obtain full advantage
of the Mechanical Filter's selectivity.

The filters are normally used inter-stage. Used in an IF stage of a
receiver, or the modulator stage in an exciter, the filter eliminates

the need for additional selectivity components, and permits sim- ENVIRONMENTAL SPECIFICATIONS

plified circuit design and production tuning procedures.

ShoCK. & v v v v e e e e e MIL-STD-202, Method 202
ELECTRICAL CHARACTERISTICS Vibration. . . ... ... .. .. MILSTD-202, Method 201
Operating Temperature Range (OTR) . . ... .. 10°¢C to +60°C
- - X . 1.C2
3dBBW | 4dB BW | 60 dB BW |60 dB BW | Res Cap
Partand Type | @25°C | OTR | @25 | OTR £5%
Numbers {kHz) (kHz) (kHz)} {kHz) (pf}
5269689010 | o0 | 000 a5 a0 250 COMMON CHARACTERISTICS:
F455FD-04
526.9630.010 1.2 1.2 8.7 95 350 Maximum Ripple Voltage
F455FD ° 3048
sssso1o0 | | s o o | o @25%C. e .
F455FD-19 ) - 3 - Operating Temperature Range (OTR)} . . ....... 4.0dB
’5:24@59?322210 25 25 65 7.0 510 Maximum Insertion Loss
626.9693.010 @25%C. ... 10.0dB
FA4S5FD-29 29 29 10 80 510 Operating Temperature Range (OTR) . . . ... .. 12.0d8B
?ig:gg‘sgw 38 18 2.0 100 1000 Minimum 60 dB Stop Band Range . . . ... 445 kHz to F60L
F60H to 465 kHz
526-9695-010
FassFose | 8 58 1o | 150 | 100 Rgand R, 46% . ... ....ooonoi e 200002

N

© Rockwell International Corporation 1980
All Rights Reserved
Printed in USA.

Specifications subject to
change without notice
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APPLICATION EXAMPLES

Transistor Amplifier
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é 15K 470
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_I 212»(
001.1 . 2N2222 Mechanical
' Filter
dc,
K K _l_o 1ul 2K, 5%
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L 12v 2V
_L 1K
= Io_\,l 1K 1K 8
2 3 5% 5%
Carrier Input r\/\s‘/\,— hi ! LBY gy 3 o
arrier Input g 4 4 N
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Null Mechanical 1.C. Amplifier
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MECHANICAL FILTERS/GENERAL INFORMATION

Disc Coupling Wire
Biasing Magnet

N

Disc Resonator

D)

Magnetostrictive
T

-
-
Impedance Transtorming Wire -~

Coil Losses Coil Inductance

Source

Resistance \

: [/ "
LYY WY WYY A

/ Coupling Wire Analogy

3

)

1

Resistance

)

Resonating Capacity

Disc Resonator Analogy

The Rockwell-Collins Mechanical Filter is a mechanically resonant
device which receives an electrical signal, converts this signal into
mechanical vibrations, rejects unwanted frequencies within the mechan-
ical structure, and then converts the mechanical vibration back into
electrical energy. The filter consists of three basic elements: {1) trans-
ducers which convert electrical signals into mechanical vibrations, (2)
high Q@ mechanically resonant metal discs, and {3) disc coupling wires.
The multi-element filter shown in the diagram iflustrates how the cen-
ter frequency is determined by the discs. Each disc is represented by
a parallel resonant circuit.

Applications for the wide range of standard filters include single side-
band, high performance transmitting and receiving equipment, multi-
plexing equipment, missile guidance systems, precision navigation
equipment, spectrum analyzers, FM communications receivers, CB
transceivers, and others.

FURTHER INFORMATION

For technical information on Rockwell filter products or to discuss a
filter to your specifications, contact

Rockwell International
Filter Products

4311 Jamboree Road
Newport Beach, CA 92660

Phone 714/833-4632 or contact your local Rockwell Representative.
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Rockwell Intemational ROCKWELL-COLLINS
’l‘ ockwel Internationa FILTER PRODUCTS

Disc-Wire Mechanical Filters
Standard Products and Specifications

Cntr. Typical | Typical | Source | Res Cntr. Typical | Typical | Source Res.
Freq P/B ]| Stopband| & Load Cap. |Func-} Cale Freq. P/B |Stopband| & Load | Cap. |Func-| Case
(kHz)| Part Number | (kHz/dB)| (kHz/dB)| K ohms| (pf) | tion | Style (kHz)| Part Number |(kHz/dB)| (kHz/dB) | Kohms |  (pf) | tion | Style
256 | 526-9700-010| 3.6/1.0 | 847600 | 50 LS8 455 | 526-9605-010|1.8530 | 50/60 | 1000 | 1300 |usB{ Fa
30 2697009 3 oo 350 Spec 455 | 526-9606-010[1.85/3.0 | 50/60 [1000 | 1300 |isB| Fa
526-9311-000(295/25 | 5.2/60 (1 110 | LSB LL Spec 455 | 526-9897-010| 2.1/30 [ 625/60 | 2.7 360 | USB| HS
300 | 526-9312-000| 2.95/25 | 5.2/60 | 1000 110 | UsB [L Spec 55 | 2260935010 21730 | oorea | 27 e lvsa| e
450 | 526-9963-010| 0.320/3.0] 12/60 | 50 180 | CW | HS 455 | 5259%7010] 23730 | 48760 | 10 20 Tuse] va
oy | 2&ooes 020l es0s0l 2180 | 80 270 | CW | HS 455 | 526-9870-010| 2.4/30 | 535/60 | 20 680 |uss| v
0 | 226-9963030) 1230 | 3160 | 5 110 | 8P| HS 455 | 526.9724-010 | 265/6.0] 4360 [ 20 | 700 |usB| Fa
26-9963-040| 3.4/30 | 6.0/60 [ 50 360 | BP | HS 455 | 526-9640-010 2.6/30 | 7.5/60 | 0750 | 130 |(sB| ¥
450 | 526-9963-060) 68/30 | 15/60 | 50 750 | BP ] HS 455 | 526-9641-010| 28/30 | 75760 | 0750 | 130 |use| v
450 | 526-9643-010( 60/60 | 230/60 | 200 3 [ 8P| Vv 455 | 526-9958-0103.15/3.0 | 4.9/60 | 50 270 | LSB| Hs
450 | 526-9643-030{6.75/6.0 | 23.0/60 | 200 0 fer| v 55 | 290.9959.010 |3 1090 | 490 | 29 R e I
450 | 526:9776-:010) 80/60 [310/60 | 200 30 | 8P Vv 455 | 526-9364-000| 3.0/30 | 60/60 [1000 | 130 | USB|v Long
450 | 526-9901-01012.35/60 | 4.0/60 | 200 3 juss) v 455 | 526-9365-000| 30/3.0 | 6.0/60 |100.0 130 | LSB | ¥ Long
450 | 526:0902-01012.35/6.0 | 4.0/60 | 200 3 _[LsB] v 455 | 526-9903-010| 32115 | 4940 | 20 30 [ise| Fp
450 | 526-9955-010( 28/3.0 [ 4.6/60 | 50 3 (uss} FD 455 | 526-9698-010| 3.0/30 | 4.8/40 | 20 30 |use| FD
450 [ 526-9956-010| 26/30 | 46/60 [ 50 30 LB} fD 455 | 526-9699-010| 30730 | 48740 | 20 3 [ise| fo
450 | 526-9923-010| 28/30 | 4560 | 50 30 [use| fD e | o ansaoo| aom | ava | 29 e e B
450 | 526-9924-010| 28/30 | 4560 | 50 % [ise| fo 152 | 2oa 0000010 300 | soes | 28 A s
450 | 526-9678-010/2.35/20 | 4 75/60 | 200 30 |use| v 155 | 596.9899.010] 3330 | 4700 | 20 v M
450 | 526-9679-01013.35/20 | 4 75/60 | 20.0 I - 455 | 526-9783-010| 63/30 | 8.7/50 | 20 30 |LsB| v
o | 2eosse-0i0] 8130 Sric0o| 20 A A 455 | s26-9784-010| 63730 | 87/50 | 20 30 |uss| v
455 | 526-9764-010{ 0.2/30 | 2.4/60 50 50 | cw v 500 | 526-9588-010| 0.8/3.0  30/60 | =10 }See Spec| CS |¥ Flange|
455 | 526-9689-01010.525/3.0] 3.5/60 20 30 | cw | fD 500 | 5269719010 {11530 | s6/60 L-ggw o | ep v
455 | 526-9484-000| 05/60 | 3.0/60 | 1000 130 [ Cw i FA 500 | 526-9717-010| 3.3/30 | 7.07%60 | 20 | 300 | BP | v
455 | 526.9521-000| 05/60 | 30/60 | 1000 130 | ow | v 200 | sanorir.020] 3930 | 1o | 20 | 20 | Bp | e
4 1 .5/3.! .5/ - -
15 | Seeareaocolosons | Som0 |00 He g I A 500 | 526-9378-000| 6.4/3.0 | 13.2/60 | 1000 | 1200 | BP | ¥
455 | 526-9770-010{1.175/3.0] 6.0/60 50 w0 | P v g ggggggg:g g-ggg ;38;23 fg 3%? gz \\;
G | 2o0690 010113530 | 800 | 20 | 350 | BP | FD 500 | 526-9663-010 18/2.0 |538/%60' | 200 | 160 | USB|Ytong
6-9495-000 {1.50/60 | 35/60 | 100.0 130 | BP | FA 500 | 526-9664-010] 1.8/2.0 | 5.38/60 | 200 160 | 158 | ¥ tong
158 | oasaaroon | ares | 2aso |20 e 1o S 500 | 526-9663-020| 2.3/3.0 | 4.30/60 | 200 160 | usB| FD
455 | Sp6.0a27.000| 51/80 | 5360 | 1000 | 1 | b | en 0 | s2ese0tolzsueo | 4ve0 | 39 | 180 | iSs| D
455 | 526-6766:010(2.25/30 [ 63/60 | 50 130 (8P [ v 500 | 526-9414-000( 27730} 6.1/60 | 1000 120 |use| v
455 | s2csms0010( 2880 [1175/70| 20 | 1500 | gP | v 0] reeireon] avmol Bies 1ioae o oleesl
4ss | 526-9692-010| 28/30 | 65760 | 20 510 | B | fO 7/30 1 6.
455 | 526-9904-01012.65/3.0 | 7.0/60 20 510 BP v 500 | 526-9616-010| 2.7/3.5 | 6.1/60 | 100.0 120 Lss v
455 | 526-9500-000| 2.3/3.0 | 6.2/60 | 100.0 130 BP | FA 500 | 526-9376-0001 3.0/3.0 | 5.8/60 | 100.0 105 fLSB| Y
500 | 526-9377-000| 30730 | 58/60 | 1000 105 |use| v
455 1526-9693-010{305/30 | 7.0/60 | 20 510 | BP | FD 500 | 526-9873-010|2.85/3.0 | 6.5/60 | 200 100 |UsB| va
prol Fra iy iid Ep ol I 2B DL B N A 500 | 526-9874-010|2.85/3.0 | 65760 | 200 | 100 |isB| va
455 | 526-9338-000| 3.1/60 | 6.5/60 | 1000 130 | 8P Y % ggggg"’?;g:g gggg gu‘;ﬁg 223—8 :gg Egg :
4! 9694-011 . X X | .3/3. . 1
55 [ 5269994 0101995/90 | 90/60 | 20 | 1000 | 8P | FD 500 | 526-9644-010|3.35/3.0 | 59750 | ‘10 20 |usB| v
455 | 526-9339-000| 40/60 | 6.5/60 | 100.0 130 | BP | ¥ 200 | Sooonisomlasean| 2o | 19 L s B
455 | 526-9639-010] 4.0/60 | 8560 | 0750 | 130 | 8P | ¥ 200 | seaoscror ] cenn levae | 10 2l v
455 | 526 9767-010| 4.0/30 | 120/60 | 50 a0 | P | v 6/3.0 | 6. .
455 | 526-9497-000] 4.0/80 | 85/60 | 1000 13 | Bp | Fa 500 | 526-9711-010] 63730 | 105/50 | 10 30 |LsB| v
455 | 526-9920-010| 5.5/3.0 | 13.0/60 | 120 360 B8P | Hs 500 | 526-9712-010] 6.3/3.0 | 10.5/50 10 3 _juss| v
455 | 526-9930-010 | 58/40 |120/63 | 30 | 820 | BP | YA j
455 | 526-9695-010(5.95/30 [14.0/60 [ 20 | 1100 [ BP | FD
455 | 526-8498-000 | 6.0/6.0 | 12.6/60 | 1000 130 [ep | Fa FURTHER INFORMATION
455 | 526-9522-001 | 6.0/35 | 25.0/60 | 1000 130 | ep | Fa
455 |526-9340-000] 6.0/6.0 | 12.6/60 | 100.0 130 | BP Y For technical information on Rockwell filter products or to discuss a
455 | 526-9773-010| 6.0/3.0 | 18.0/60 50 750 -1 v filter to your specifications, contact
435 | 5269341000 | 8.0/60 | 18.5/60 | 1000 130 | ep | v
455 | 526-9768-010| 8.0/3.0 | 24050 | 50 ss0 |8p | v .
455 | 526-9774-010[12.0/3.0 | 36.0/60 | 50 — |er | v R,""‘“",'";""’““'°""
455 | 526-9667-010 [ 15.0/6.0 [ 30.0/60 | 0500 [see spec] BP | T Filter Products
455 | 526-9343-000( 16.0/6.0 | 27.5/60 | 1000 w0 | 8P | Y 4311 Jamboree Road
455 | 526-9769-010|16.0/30 [ 300/60 | 50 | 100 | BP | v Newport Beach, CA 92660

or phone 714/833-4324 or 714/833-4544. To order, phone 714/
833-4632 or contact your local Rockwell Representative.
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Disc-Wire Mechanical Filters Case Styles
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’l Rockwell International ROCKWELL-COLLINS
FILTER PRODUCTS

ot S Loy

Low Frequency Narrowband Mechanical Filters
Standard Products and Specifications

&
&
&P
o
oﬂ)
3.821 526-9714-010 52/3 204/23 1 2.5 2 33 +10/70 PA
3.821 526-9918-010 52/3 204/23 1 2.5 2 33 +10/70 LC
3.840 526-9886-010 45/3 163/20 1 25 2 33 +10/70 PA
5.182 526-9799-010 25/3 110/25 1 25 2 33 0/55 PA
5.182 526-9875-010 25/3 110/25 1 2.5 2 33 0/55 FS
5.328 526-9752-010 45/3 540/30 0.5 25 2 9.2 -20/85 FP
5.598 526-9801-010 25/3 110/25 1 25 2 30 0/55 PA
5.598 526-9876-010 25/3 110/25 1 2.5 2 30 0/55 FS
5.840 526-9803-010 25/3 110725 1 2.5 2 27 0/55 PA
5.840 526-9877-010 25/3 110/25 1 2.5 2 27 0/55 FS
5.920 526-9753-010 45/3 540/30 0.5 25 2 9.2 ~-20/85 FP
6.362 526-9754-010 45/3 540/30 0.5 25 2 9.2 -20/85 FP
6.622 526-9805-010 25/3 110/25 1 25 2 30 0/55
6.622 526-9878-010 25/3 110/25 1 25 2 30 0/55 FS
7.774 526-9800-010 25/3 110/25 1 25 2 30 0/55 PA
7.774 526-9879-010 25/3 110/25 1 2.5 2 30 0/55 FS
7.992 526-9755-010 45/3 540/30 0.5 25 2 9.2 -20/85 FP
8.398 526-9802-010 25/3 110/25 1 25 2 30 0/55 PA
8.398 526-9880-010 25/3 110/25 1 25 2 30 0/55 FS
8.761 526-9804-010 25/3 110/25 1 25 2 30 0/55 PA
8.761 526-9881-010 25/3 110/25 1 2.5 2 30 0/55 FS
8.880 526-9756-010 45/3 540/30 0.5 25 2 9.2 -20/85 FP
9.934 526-9806-010 25/3 110/25 1 25 2 20 0/55 PA
9.934 526-9882-010 25/3 110/25 1 2.5 2 20 0/55 FS
10.200 526-9775-010 8/3 100/40 0.5 7.0 2 18 0/60 FP
10.200 526-9965-010 9/3 400/60 0.5 7.0 2 30 -40/85 LC
10.200 526-9727-010 23/3 172/30 0.5 2.5 2 20 +10/40 FP
10.200 526-9964-010 25/3 400/60 0.5 25 2 30 -40/85 FP
10.200 526-9780-010 40/3 350/30 0.5 25 2 20 +10/40 FP
10.200 525-9861-010 70/3 420/25 0.5 2.5 2 20 -55/90 FP
10.200 526-9935-010 50/3 420/25 0.5 2.5 2 20 -20/90 LC
10.200 526-9946-010 100/3 660/30 0.5 35 2 20 0/60 LC
10.200 526-9916-010 12043 800/30 0.5 35 2 20 -55/85 FP
11.333 526-9965-020 9/3 400/60 0.5 7.0 2 30 -40/85 LC
11.333 526-9727-040 22/3 172/30 0.5 25 2 20 +10/40 FP
11.333 526-9964-020 25/3 400740 0.5 25 2 30 -40/85 FP
11.333 526-9727-030 46/3 344/30 0.5 2.5 2 20 +10/40 FP
11.333 526-9935-020 50/3 420/25 0.5 2.5 2 20 -20/90 LC
11.333 526-9861-020 70/3 420/25 0.5 25 2 20 -55/90 FP
11.333 526-9916-020 120/3 800/30 0.5 35 2 20 -55/85 FP
13.600 526-9965-030 9/3 400/60 0.5 7.0 2 30 -40/85 LCc
13.600 526-9964-030 25/3 400/40 05 25 2 30 -40/85 FP
13.600 526-9950-030 25/3 240/50 05 25 3 20 -20/65 LC
13.600 526-9727-020 28/3 210/30 0.5 25 2 20 +10/40 FP
13.600 526-9861-030 70/3 420/25 0.5 25 2 20 -55/90 FP
13.600 526-9935-030 50/3 420/25 0.5 25 2 20 -20/90 LC
13.600 526-9916-030 12073 800/3 0.5 35 2 20 -55/85 FP
16.000 526-9830-010 35/3 260/30 0.5 35 2 18 0/55 FP
17.000 526-9915-010 35/3 260/30 05 35 2 18 0/50 FP
25.000 526-9761-010 600/3 4000/25 1.0 35 2 5.6 0/60 FP
30.525 526-9763-010 400/3 4500/40 05 35 2 9.2 -10/50 FP
31.250 526-9762-010 600/3 4000/25 1.5 35 2 33 0/60 FP
39.250 526-9826-010 750/3 6000/30 20 35 2 8.2 0/60 FP
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Low Frequency Narrowband Mechanical Filters Case Styles

Case Style PA (Plastic) Case Style FP (Metal) Case Style LC (Plastic)
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FURTHER INFORMATION

For technical information on Rockwell filter products or to discuss a
filter to your specifications, contact

Rockwell international
Filter Products

4311 Jamboree Road
Newport Beach, CA 92660

or phone 714/833-4324 or 714/833-4544. To order, phone 714/
833-4632 or contact your local Rockwell Representative.
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ELECTRONIC DEVICES DIVISION REGIONAL ROCKWELL SALES OFFICES

(" HOME OFFICE
Etectronic Devices Division
Rockwell International
3310 Miraloma Avenue
P.O Box 3669

Anaheim, California 92803
(714)632-3729
TWX:910591-1698
UNITED STATES
Electronic Devices Division
Rockwell International
1842 Reynolds

Irvine, Calfornia 92626
(714)632-3710

DDD (714) 5456227
Electronic Devices Division
Rockwell International

921 Bowser Road
Richardson, Texas 75080
{214) 996-6500

Telex: 73-307

Electronic Devices Division
Rockwell International

10700 West Higgins Rd., Suite 102

Rosemont, lllinois 60018
(312) 297-8862

TWX: 910 233-0179 (RI MED ROSM)

Electronic Devices Division
Rockwell International
50018 Greentree
Executive Campus, Rt 73
Mariton, New Jersey 08053
(609) 596-0090

TWX: 710 940-1377

EUROPE

Electronic Devices Division
Rockwell International GmbH
Fraunhoferstrasse 11

D-8033 Munchen-Martinsried
Germany

(089) 859-9575

Telex: 0521/2650

Electronic Devices Division
Rockwell International
Heathrow House, Bath Rd.
Cranford, Hounslow,
Middlesex, England

(01) 759-9911

Telex: 851-25463

FAR EAST

Electronic Devices Division

Rockwell International Overseas Corp.

Itohpia Hirakawa-cho Bldg.
7-8, 2-chome, Hirakawa-cho
Chiyoda-ku, Tokyo 102, Japan
{03) 265-8806

Telex: J22198

Y YOUR LOCAL REPRESENTATIVE )




Electronic Devices Division
3310 Miraloma Avenue

P.O. Box 3669 ’ '
Anaheim, CA 92803

Toll Free (800) 854-8099 3
in California (800) 422-4230 Rockwell International
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