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GENERAL REMARKS

The attached report shall not be reproduced except in full without the written
permission of Timco Engineering Inc.

Summary

The device under test does:
X fulfill the general approval requirements as identified in this test report
] not fulfill the general approval requirements as identified in this test report

Attestations

This equipment has been tested in accordance with the standards identified in this
test report. To the best of my knowledge and belief, these tests were performed using
the measurement procedures described in this report.

All instrumentation and accessories used to test products for compliance to the
indicated standards are calibrated regularly in accordance with 1SO 17025: 2005
requirements.

| attest that the necessary measurements were made, under my supervision, at:

Timco Engineering Inc.
849 NW State Road 45
Newberry, FI 32669

Authorized Signatory Name:
Project Manager: Sid Sanders

Date: 8/19/2014
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GENERAL INFORMATION

EUT Specification

The test results relate only to the items tested.

Applicable Standard

Part 15.249

EUT Description

LOT-MASTER

FCC ID

2ABHSO00100AA

Model Number

LM-100-AA and LW-100-AA

Operating Frequency

TX: 915 MHz RX: Same

No. of Channels

Modulations

EUT Power Source

X 110-120Vac/50— 60Hz

X DC Power

[ ] Battery Operated Exclusively

Test Item [ prototype X Pre-- [] Production
Production
Type of Equipment ] Fixed X Mobile [ ] Portable

Antenna Connector

FCC Rules require that the antenna connector be unique.

Test Facility

Timco Engineering Inc. located at 849 NW State Road 45
Newberry, FL 32669 USA.

Conditions in the Test
laboratory

Temperature: 26°C
Relative humidity: 50%

Test Exercise

The EUT was placed in continuous transmit mode of
operation.

Revision History of EUT | New
Test Supporting Equipment
Supporting Device Manufacturer | Model / FCC ID Serial Number

N/A

TEST RESULTS SUMMARY

Specification — Rules Part No. RESULTS — Pass/Fail/NA
FCC Rule 15.249 Fundamental PASS
FCC Rule 15.249 Harmonics & Spurious PASS
Bandedge PASS
Power Line Emissions 15.207 PASS
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TEST PROCEDURES

Radiation Interference: ANSI C63.4-2003 using a spectrum analyzer, a preselector, a
quasi-peak adapter, and an appropriate antenna. The analyzer was calibrated in dB above a
microvolt at the output of the antenna. The resolution bandwidth was 100 kHz with an
appropriate sweep speed and the video bandwidth was 300 kHz up to 1 GHz and 1 MHz with a
video BW of 3 MHz above 1 GHz. When an emission was found, the table was rotated to
produce the maximum signal strength. The antenna was placed in both the horizontal and
vertical planes and the worst case emissions were reported. The spectrum was searched to at
least the tenth (10) harmonic of the fundamental.

Formula Of Conversion Factors: The field strength at 3m was established by adding the
meter reading of the spectrum analyzer (which is set to read in units of dBuV) to the antenna
correction factor supplied by the antenna manufacturer. The antenna correction factors are
stated in terms of dB. The gain of the preselector was accounted for in the spectrum analyzer
meter reading.

Example:
Freq (MHz) Meter Reading + ACF +CL =FS
33 20 dBuV + 10.36 dB + 0.5 = 30.86 dBuV/m @ 3m

Power Line Conducted Interference: The procedure used was ANSI C63.4-2003 using a
50uH LISN. Both lines were observed. The bandwidth of the spectrum analyzer was 10kHz
with an appropriate sweep speed. The spectrum was scanned from 0.15 to 30 MHz.

Occupied Bandwidth: A small sample of the transmitter output was fed into the spectrum
analyzer and the attached plot was printed. The vertical scale is set to -10 dBm per division.

ANSI C63.4-2003 10.1 Measurement Procedures: The EUT was placed on a table 80 cm
high and with dimensions of 1m by 1.5m. The EUT was placed in the center of the table (1.5m
side). The table used for radiated measurements is capable of continuous rotation.

When an emission was found, the table was rotated to produce the maximum signal strength.
At this point, the antenna was raised and lowered from 1m to 4m. The antenna was placed in
both the horizontal and vertical planes. Emissions attenuated more than 20 dB below the
permissible value are not reported.
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RADIATION INTERFERENCE

Rules Part No.: 15.249, 15.209

Requirements:

Frequency | Limits
Part 15.209
9 to 490 kHz 2400/F (kHz) pv/m @ 300 meters
490 to 1705 kHz 24000/F (kHz) pv/m @ 30 meters
1705 kHz to 30 MHz 29.54 dBpV/m @ 30 meters
30 — 88 40.0 dBuV/m @ 3 meters
80 — 216 43.5 dBuV/m @ 3 meters
216 — 960 46.0 dBuV/m @ 3 meters
Above 960 54.0 dBpV/m @ 3 meters
Part 15.249
Fundamental 902 — 928 MHz 94.0 dBuV/m @ 3 meters
Fundamental 2.4 — 2.4835 GHz 94.0 dBuV/m @ 3 meters
Harmonics 54.0 dBuV/m @ 3 meters
Test Setup:
Radtstsetupl
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RADIATION INTERFERENCE

Rules Part No.: 15.249, 15.209

Test Setup:

Radtstsetup?2
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RADIATION INTERFERENCE FUNDAMENTAL HORIZONTAL

Rules Part No.: 15.249, 15.209

RadplotFundH

® * RBW 100 kHz Marker 1 [T1 ]
B : *WEBW 100 kH=z 93.40 dBpvV/m
Ref 117 dBpv/m AL 30 dB SWT 10 m= 914.967948718 MH=z

Markgr 2 [T1]])
61.68 dBuv/m
aqz.oo000gooo Mz | IEN

Marker 3 [T1]]

- 1 68 AbBnvim
ez 1 902.000009000 MHz

Markgr 4 [T1]]

o 1 G Tty
1< BRI opg

902 .000000000 MH=z

30B

Start 902 MHz 2.8 MHz/ Stop 930 MH=z=

Date: 18.AUG.2014 10:04:05

Results: Meets Requirements
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RADIATION INTERFERENCE FUNDAMENTAL VERTICAL

Rules Part No.: 15.249, 15.209

RadPlotFundV

® * RBW 100 kHz Marker 1 [T1 ]
B : *WEBW 100 kH=z 91.70 dBpv/m
Ref 117 dBpv/m AL 30 dB SWT 10 m= 914.967948718 MH=z

Markgr 2 [T1]|]
60.76 dBuvV/m
aqz.oo000gooo Mz | IEN

Marker 3 [T1]]
- g0 T ABnvim
902.00000Q000 MH=z

Markgr 4 [T1]]

L, hf 24_an

e
Bt ™ o

902 .000000000 MH=z

Center 91& MH= 2.8 MHz/ Span Z8 MH=z

Date: 18.AUG.2014 10:22:14

Results: Meets Requirements
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RADIATION INTERFERENCE 30- 200MHZ HORIZONTAL

Rules Part No.: 15.249, 15.209

Rad30200H
® * REW 100 kHz Delta 3 [T1 )
B : *WEBW 100 kH=z -8.28 dB
Ref 72 dBuv/m AL 0 dB SWT 20 m= §.717248718 MH=z
- Merjegr—3—P1
31.20 dBpv/m
3s8.717248718 wmiz | IEN
[ Deltd =2 [TI 1
-3.88 dB
e 46.153846154 MHz
TD
FCC B
PA
1 pe
i 2
| y \H PO YL Y Al
vuw \‘\ﬂl\ WW NN My A
Wf’ e
VW AC
Center 115 MH= 17 MHz/ Span 170 MHz

Date: 7.AUG.2014 17:02:44

TABLE OF CONTENTS

APPLICANT: INVIS-A-BEAM LLC
FCC ID: 2ABHSO00100AA
REPORT: NINVIS\1293AZUT14\1293AZUT14TestReport.docx
Page 9 of 21




RADIATION INTERFERENCE 30 200 MHZ VERTICAL

Rules Part No.: 15.249, 15.209

Rad30200V
® * REW 100 kHz Marker 1 [T1 )
B : *WEBW 100 kH=z 31.84 dBpv/m
Ref 72 dBuv/m AL 0 dB SWT 20 m= 38.717948718 MH=z
- Belta—2—T1—
-4.11 dB
46.153846154 miz | IEM
[ DelTtd - TTL |
-§.78 dB

g41.185897436 MH=z

WL A LT

Start 30 MHz 17 MHz/ Stop 200 MH=z=

Date: 7.AUG.2014 17:00:34
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RADIATION INTERFERENCE 200 1000 MHZ HORIZONTAL

Rules Part No.: 15.249, 15.209

Rad2001kH

® * REW 100 kHz Marker 1 [T1 ]
N *WVBEW 100 kH=

: 30.30 dBpv/m
Ref 72 dBuv/m AL 0 dB SWT B0 m= §29.487172487 MH=z

- £ 1 - fm 1
Markgr— 3 T

D) A

32.04 dBpv/m

1.00000f000 cHz |IEM

[ Markar . TTI[]
32.04 dBpV/m
ot | 1.000000000|GHz
B Markdr 4 [T1]]]
0 TZ.0F dEnv/m|ops
| Fcc B 1.000000000 GHz
.
1 PE

Start 200 MHz 80 MHz/ Stop 1 GH=

Date: 19.AUG.2014 08:33:53
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RADIATION INTERFERENCE 200 1000 MHZ VERTICAL

Rules Part No.: 15.249, 15.209

RAD2001KV

® * REW 100 kHz Marker 1 [T1 ]
N *WVBEW 100 kH= Z2B.59 dBpv/m

Ref 72 dBuv/m AL 0 dB SWT B0 m= §29.487172487 MH=z

Mearker—2—PHH
30.31 dBuv/m
1.00000f000 cHz |IEM

Markar 3 [ TI|[]

(=
o
T

30.3[1 dEpv/m
1.000000000|GHEZ
Markgr 4 [T1}]|]
JULSHE dEuv/m

C B 1.00000p000 GHz

VIEW)

T.T

Center &00 MH= 80 MHz/ Span 800 MHz

Date: 19.AUG.2014 08:35:02
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RADIATION INTERFERENCE 1 10GHZ HORIZONTAL

Rules Part No.: 15.249, 15.209

Rad110GH
® * RBW 100 kHz
. : XVEW 100 kHz

Ref 72 dBuv/m AL 0 dB SWT 900 ms

Marker 3 [T1 ]
22.5%6 dBpvV/m

3.653846154 GHz

m

Marker——+PrH
41.0% dBuv/m
1.822118385 cHz |IEM

Markgr =z [TL ][]

30.10 dBuv/m

2.7451922308 GHz

Markgr 4 [T1]]
5.2 dBuv/m
1.000000000 GHz

A L

30B

Start 1 GHz 900 MHz/

Date: 19.AUG.2014 08:27:32
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RADIATION INTERFERENCE 1 10GHZ VERTICAL

Rules Part No.: 15.249, 15.209

Rad110GV
® * RBW 100 kHz Marker 1 [T1 ]
B : *WVEBW 100 kH=z A7.30 dBpv/m
Ref 72 dBuv/m AL 0 dB SWT 900 m= 1.822115385 GH=z
- Peleg—2—+Fr—
-13.60 dB
3.663461538 cHz |IEM
[ DelTtd - TTL |
-14.39 dB
ot | 1.831730769 GHz
TD
| FCC_B |
¥ PA
PE
1

,J"h e M
B WMM\» memw

Start 1 GHz 900 MHz/

Date: 7.AUG.2014 17:08:31
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OCCUPIED BANDWIDTH & BANDEDGE:

Rules Part No.: 15.249 (d)

Requirements: The field strength of any emissions appearing outside the bandedges and up
to 10 kHz above and below the band edges shall be attenuated at least 50 dB below the level

of the carrier or to the general limits of 15.249.

Test Data:
20dBBW
@ REW 100 kHz
#WEW 100 kHz
Refl 72 dBEpV * ALt 0 dB EWT 2.5 ms

=y
A
T
I_‘_‘—‘—-—._
—

)

|
i Ak

Center 915 MHz 500 kHz/ Span 5 MHz

Date: 15.AUG.2014 11:26:57

Results: Meets Requirement

TABLE OF CONTENTS

APPLICANT: INVIS-A-BEAM LLC
FCC ID: 2ABHSO00100AA
REPORT: NINVIS\1293AZUT14\1293AZUT14TestReport.docx
Page 15 of 21




OCCUPIED BANDWIDTH & BANDEDGE

Bandedgeupper
® * RBW 100 kHz
B : *WEBW 100 kH=z
Ref 72 dBuv AL 0 dB SWT 10 ms
_ ﬂ
|
VIEW|
i | i"l
W&M iy, ~
RO AT ST VY FWATTAE WANTITEAE
Start 910 MH=z 1.8 MHz/ Stop .‘:11’.8 MH=
Date: 19.AUG.2014 11:23:41
Results: Meets Requirements
TABLE OF CONTENTS
APPLICANT: INVIS-A-BEAM LLC
FCC ID: 2ABHSO0100AA
REPORT: NINVIS\1293AZUT14\1293AZUT14TestReport.docx

Page 16 of 21

30B




TImeo

POWER LINE CONDUCTED INTERFERENCE

Rules Part No.: 15.207
Requirements:
Frequency Quasi Peak Limits Average Limits
(MH2) (dBuv) (dBuv)
0.15-0.5 66 — 56 56 — 46
0.5-5.0 56 46
5.0-30 60 50

Test Data: The attached graphs represent the emissions read for power line conducted for
this device. Both lines were observed.

Rules Part No.: 15.207
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POWERLINE CONDUCTED EMISSIONS TEST SET UP PHOTO

PwrlineCoanSetup

k - O

»r!:
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POWER LINE CONDUCTED INTERFERENCE PLOT LINE 1

Rules Part No.: 15.207

® RBW 9 kHz Marker 1 [T3 ]
. 1 - MT 100 s 11.58 dBpv
Step TD AUTC PULSE Att 10 dB PREAMPE OFF 393.000000000 kHz
dBpv
TFOVL

s
E

:

gl [

6DB
AC

150 kH=z 30 MHz

Date: 13.AUG.2014 16:32:56
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POWER LINE CONDUCTED INTERFERENCE PLOT LINE 2

\ 6DB
/\ | AC

-

Rules Part No.: 15.207 Neutral
® RBW 9 KkHz Marker 1 [T1 ]
Al . 4 MT 100 s 49.30 dBpv

Step TD AUTO PULSE Att 10 dB BREAME OFF 4.276500000 MH=z
dBpv
frFovy
eg
B

™ _¢;Nﬂfubqﬂ.

3 av 1
MANH | \A A \.

f\ A\ ﬂ L TARTA Nk

150 kH=z

Date: 13.AUG.2014 16:46:29

Results: Meets Requirements
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EMC EQUIPMENT LIST

TImeo

Device Manufacturer Model Serial Number CaIID/aCégar Due Date
Shielded .
Enclosure Screen Timco Shielded N/A N/A N/A
Enclosure
Room
3-Meter Semi-
Anechoic Panashield N/A N/A 12/31/13 12/31/15
Chamber
Coaxial Cable -
Chamber 3 cable Semiflex N/A Chamber 3 cable set 1/26/12 1/26/15
set
EMI Test Rhode & ~ESU40 1302.6005.40 3/21/13 3/21/15
Receiver Schwarz
Antenna: Eaton 94455-1 1096 5/10/13 5/10/15
Biconnical
Antenna: Log- | g0 iro-Metrics | LPA-25 1122 5/09/13 5/09/15
Periodic
Antenna:
Double-Ridged ETS-Lindgren 3117 00041534 10/05/12 10/05/14
Horn/ETS Horn 2
Coaxial Cable General Cable E9917 .
+#65 Co. RG233/U Timco #65 6/26/13 6/26/15
LISN Electro-Metrics EM-7820 2682 6/5/13 6/5/15

*EMI RECEIVER SOFTWARE VERSION

The receiver firmware used was version 4.43 Service Pack 3
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