ENG NEERI NG STATEMENT
I n Connection Wth
CATTRON- THEI MEG, | NC.
Model No. PS CONTRCLLER

FCC ID:  CN2PS

Hyak Laboratories, Inc. has been retained to performradi ated
and conducted spurious neasurenents on the PS Controller transmtter
in accordance with Section 15.231 of the FCC rul es.

| am an Electronics Engineer, a principal in the firm of Hyak
Laboratori es, Inc., Springfield, Virginia. My education and
experience are a matter of record with the Federal Communications
Comm ssion, having submtted nunmerous applications for equipnent
aut hori zati on.

All tests were nade by nme or under ny supervision in accordance
with the rules and regulations of the Federal Conmunications
Comm ssi on.

Row and S. Johnson

Dat ed: March 7, 2001



A | NTRODUCTI ON

Hyak Laboratories Inc. has been authorized by Cattron-Thei nmeg
Inc., to perform neasurenents on the PS Controller transmitter to
determ ne conpliance with FCC Rul es, Subpart C, Para. 15.231(a).

The PS Controller is a |low powered, battery operated transmtter
designed for industrial renote control systens. It operates on a
single-channel in the 447 - 473 WMHz band. The transmtter,
constructed on an etched circuit card, is powered from an interna
battery. An internal antenna is used.

Data are presented for units with internal antenna at operating
frequenci es of 447.000, 457.000 and 472.9875 MHz.

The device neets the provisions of Para. 15.231(a)(4) since it
is only activated when a control button is activated. Transm ssi on
stops imedi ately when the control is rel eased.

B. DESCRI PTI ON OF MEASUREMENT FACI LI Tl ES

A description of the Hyak Laboratories Inc. radiation test
facility is a mtter of record with the FCC The facility was
accepted for radiation neasurenents on October 1, 1976, and is
currently listed as an acceptable site.

C. DESCRI PTI ON OF MEASUREMENT PROCEDURE: RADI ATED MEASUREMENTS

Measurenents of transmtter radiation field strength were nmade
using ANSI 63.4 (1992) as the test procedure. Measurenents were nmade
with 3 neter spacing between the transmtter under test and the test
equi pnment ant enna.

The transmitter under test was placed on a rotatable table
approxi mately one neter in height.

The power supply was a fresh set of batteries.

Measurenment of field strength was nmade t hrough use of a HP 8596E
or Tek 494P spectrum analyzer in conjunction with a HP 8447D and
Avant ek wi de band, | ow noise preanplifiers.

Si nger DM 105A series calibrated dipoles were used as the test
antennas in the 30-1000 MHz range. An Ento 3115 calibrated horn
antenna was used between 1 and 5 GHz.

An analysis of tinme domain neasurenents (see plot in Figure 1,)
was made to determne average field intensity of the em ssions.
Sanpl e cal cul ations are included in Figure 2.
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C. DESCRI PTI ON OF MEASUREMENT PROCEDURE: RADI ATED MEASUREMENTS
(Cont i nued)

Based on tine domain observations, and using the procedures of
Figure 2, a correction factor for a nomnal 100 nf averaging
interval was conmputed, and is included in the data.

Data for radiated em ssions in Tables l1la through 1c includes
this correction factor. For em ssions that fell in forbidden bands
below 1 GHz the Cl SPR quasi - peak detector was used.

Below 1 GHz, a 100 kHz RBWwith 100 kHz VBW was used; above 1
Gz a 1 Mz RBW was used which was reduced to 100 kHz when a CW
signal was confirmed. Above 3 GHz, neasurenents were nade at 1 neter
spaci ng extrapol ated to 3 neters.

For each spurious emssion identified between 30 to the tenth
harnonic the test assenbly was rotated for maxi num pickup, the test
antenna varied in elevation and the test antenna pol ari zation shifted
bet ween horizontal to vertical in order to maxim ze observed signals.

The measurenent procedure included recording the worst-case
field strength for receiving antenna polarization, test antenna
hei ght variation from3 feet to 10 feet and test sanple rotation.

The spectrum was checked from 30 MHz to the tenth harnonic. All
em ssions not reported were nore than 20 dB bel ow the permtted | evel
or bel ow FCC limts but in the anbient/system noise floor.
Tabul ati on of the nmeasurenments are shown in Tables la, 1b and l1c.

Specific forbidden band scans were nmade per Paragraph 15.205.

D. REPORT OF RADI ATED MEASUREMENTS

Tables l1la through 1c list the frequency and anplitude of all
signals observed from 30 MHz to the tenth harnonic that were within
20 dB of the limts of FCC Rules. The averaging factor is included
as not ed.
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SAMPLE COWVPUTATI ONS
Using the tinme domain plots of Figure 1 maxi num “on” tine over
any 100 nS interval is:
“On” 24 nB
Duty Cycle: (24/100) = 0.24

20 Logy 0.24 = -12 dB

SAMPLE COVPUTATI ONS
FCC ID:  CN2PS

FI GURE 2
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TABLE 1la
RADI ATED FI ELD | NTENSI TY

Measured at 3 neters
15. 231(b)

Meter! Antenna Fiel d? Calc. Field®

Frequency Reading Factor Intensity Intensity FCC Limt dB to

_VHz) (dBm (dB) uV/m@3m uvVm@3m uvV/ m@3m Limt
447. 000 -41. 2 25.2 35481. 3 8912.5 11541. 7 - 2.2
894.000 -107.6 32.0 37.2 9.3 1154. 2 -41. 8

1341.000 -106.0 25.3 20.7 5.2 500. 0* -39.7
1788. 000 -106. 4 27.2 24.5 6.2 1154. 2* -45.5
2235.000 -100.4 28.9 59. 6 15.0 500. 0* -30.5
2682. 000 -97.2 30.0 97.7 24.5 500. O* -26.2
3129.000 -100.0 31.2 81.3 20.4 1154. 2 -35.0
3576.000 -101.6 32.5 78.5 19.7 1154. 2 -35.3
4023.000 -102.4 33.7 82.2 20. 6 500. 0* -27.7
4470.000 -103.2 32.9 68. 4 17.2 1154. 2 -36.5
Note 1: Peak detector reading w thout averaging.
Not e 2: uV/ m = Log 198U/ m
20

dBu = dBm + antenna factor + 107

Not e 3: Field Intensity calculated from peak value and -12 dB

peak/ aver age factor.

*For bi dden Band
Al'l other em ssions to the tenth harnonic were below FCC limts.
(Unit was neasured on 3 mmjor planes)
RBW 100 kHz < 1 GHz; 1 Mz > 1 GHz; VBW 100 kHz.
RADI ATED FI ELD | NTENSI TY
FCC I D. CN2PS

TABLE 1a (447.000 Miz)



TABLE 1b

RADI ATED FI ELD | NTENSI TY
Measured at 3 neters

15. 231b
Meter! Antenna Fiel d? Calc. Field®
Frequency Reading Factor Intensity Intensity FCC Limt dB to
(MHz) (dBm (dB) uV/m@3m uVWm@3m uvV/m@3m Limt
460. 000 -39.6 25.4  43651.6 10964. 5 12083.3 - 0.8
920.000 -105.6 32.3 48. 4 12. 2 1208.3 -39.9
1380. 000 -107.2 25.4 18. 2 4.6 500.0* -40.8
1840. 000 -103.2 27.5 36.7 9.2 1208.3 -42.4
2300.000 -101.2 29.1 55.6 14.0 500.0* -31.1
2760.000 -101.2 30.2 63. 1 15.9 500.0* -30.0
3220.000 -101.2 31.5 73.3 18. 4 1208.3 -36.3
3680. 000 -100.8 32.8 89.1 22.4 500.0* -27.0
4140.000 -101.6 33.4 87.1 21.9 500. 0* -27.2
4600. 000 -100.8 33.2 93.3 23.4 500.0* -26.6
Note 1: Peak detector reading w thout averaging.
Not e 2: uV/ m = Log tdBu/m
20
dBu = dBm + antenna factor + 107
Note 3: Field Intensity cal cul ated from peak value and -12 dB

* For bi dden Band

All

(Unit was neasured on 3 mmj or

RBW 100 kHz < 1 GHz;

peak/ aver age factor.

pl anes)

other em ssions to the tenth harnonic were below FCC limts.

1 Mz > 1 Giz; VBW 100 kHz.

RADI ATED FI ELD | NTENSI TY

FCC I D

CN2PS

TABLE 1b (460.000 Miz)



TABLE 1c

RADI ATED FI ELD | NTENSI TY
Measured at 3 neters

15. 231(b)

Meter! Antenna Field? Calc. Field?

Frequency Reading Factor Intensity Intensity FCC Limt dB to
(MHz) (dBm (dB) uV/m@3m uVWm@3m uvVm@3m Limt
472.988 -46. 4 25.7 20653. 8 5188. 0 12500 - 7.6
945.975 -106.0 32.6 47.9 12.0 1250 -40. 3
1418.963 -106.8 25.5 19.3 4.8 500* -40.3
1891.950 -100.8 27.7 49.5 12. 4 1250 -40.0
2364.938 - 99.2 29.2 70. 8 17.8 500* -29.0
2837.925 -100.4 30.4 70. 8 17.8 500* -29.0
3310.913 -100.8 31.7 78.5 19.7 1250 -36.0
3783.900 -101.2 33.1 88.1 22.1 500* -27.1
4256.888 -102.4 33.2 77.6 19.5 500* -28.2
4729.875 -100.4 33.7 103.5 26.0 500* -25.7
Note 1: Peak detector reading wthout averaging.
Not e 2: uV/ m = Log tdBum
20

dBu = dBm + antenna factor + 107

Not e 3: Field Intensity cal cul ated from peak value and -12 dB

*For bi dden Band

Al l

(Unit was nmeasured on 3 nmgjor pl anes)

RBW 100 kHz < 1 GHz;

peak/ average factor.

other em ssions to the tenth harnonic were below FCC linits.

1 Mz > 1 GHz; VBW 100 kHz.

RADI ATED FI ELD | NTENSI TY
FCC ID: CN2PS

TABLE 1c (472.9875 Miz)



D. FORBI DDEN BAND MEASUREMENTS

Any spurious signals from the transmtter that fell in a
forbi dden band are identified in Table 1. Al forbidden bands, per
Par agraph 15.205, from30 MHz to the tenth harnonic were searched and

any applicable em ssions above noise or interference |evels are shown
in Tabl es la through 1c.

E. OCCUPI ED BANDW DTH

Pl ots of occupi ed bandwi dth are shown in Figures 3a, 3b and 3c.
The device neets bandwi dth restriction of Paragraph 15.231(c); 20 dB
points are less than 10 kHz with worst-case nodul ation. (Wrst-case
Limt is 0.25%of 460 MHz or 1.15 MHz).

F. PONER LI NE CONDUCTED MEASUREMENTS

AC |ine conducted spurious neasurenents were not nade since the
devi ce does not use the public power supply system
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FI GURE 3b
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FI GURE 3c
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	Horizontal:        10 milliseconds/Div.

