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Before you select or install an ultrasonic
sensor, you should be familiar with these
terms;

® Dead zone

® Beam angle

Beam cone diameter

Maximum sensing range

Background suppression

Switching frequency

Inclination of target

Environmental considerations.

Understanding these terms will help you
apply these sensors for years of trouble-
free performance.

DEAD ZONE

Ultrasonic sensors have a “dead” zone in
which they cannot accurately detect the tar-
get. This is the distance between the sens-
ing face and the minimum sensing range. If
the target is too close, the tone burst’s lead-
ing edge can travel to the target and strike it
before the trailing edge has left the trans-
ducer. Echo information returning to the
sensor is ignored, because the transducer
is still transmitting and not yet receiving. The
echo generated could also reflect off the
face of the sensor and again travel out to the
target. These multiple echoes can cause
errors when the target is in the dead zone.
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MAXIMUM SENSING RANGE

Maximum sensing distance for each target
and application is determined experimen-
tally. Figures 3, 4 and 5 show sensitivity
characteristics and typical sensing
distances.
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BEAM ANGLE

The beam cone angle values are the 3 dB
points (i.e., points at which the sensor signal
is attenuated by at least 3 dB). Outside this
cone angle, the ultrasonic signal exists, but
is rather weak. Targets may still be detect-
ed. This can be experimentally determined.

BEAM CONE DIAMETER

The ultrasonic sensor emits a sound beam
in a beam angle cone that eliminates side
lobes. Target size versus beam spot size is
important. Theoretically, the smallest detec-
table target is one half the wavelength of the
ultrasonic signal. At 215 kHz, the signal
wavelength is 0.063”. Under ideal condi-
tions, these sensors are capable of sensing
targets as small as 0.032". Targets usually
are larger, and are sensed at various dis-
tances. In order to estimate the area cov-
ered by the ultrasonic signal at a given dis-
tance, use the formula.

Figure 2
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Where:
B, — Beam Cone Diameter at dis-
tance X
X - Distance, target to sensor
o — Beam Cone Angle (9" for 940

Series)

Example: Determine beam cone diameter at

10".
B, - 2e10"etan (9/2)
B,. - 20"etan (4.5)
B, - 20" (0.07870)
B, - 1.57"

Beam cone angle may be halved using the
942QB beam concentrator.

Figure 4
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BACKGROUND SUPPRESSION

900 Series ultrasonic sensors sense the in-
tended target without sensing material lo-
cated just behind the target. Background
sensing can be an application problem with
other technologies, especially if it is shiny or
highly reflective.

Ultrasonic sensors operate on an elapsed
time measurement system. When the sen-
sor is adjusted to sense a target at a given
distance, a timing window is established.
The sensor accepts or acknowledges only
the echoes received within this window. Sig-
nals echoing from background material
take longer, and will not be acknowledged.

SWITCHING FREQUENCY

The maximum frequency at which the sen-
sor is capable of turning on and off depends
on several variables. The most significant
are target size, target material and distance
to the target. The smaller the target, the
more difficult it is to detect. Thus, maximum
frequency for a small target will be lower
than for a large target. Materials that absorb
high frequency sound (cotton, sponge, etc.)
are more difficult to sense than steel, glass,
or plastic. Thus, they also have a lower maxi-
mum switching frequency.

Target-to-sensor distance is very important
in determining maximum switching frequen-
cy. The sensor sends an ultrasonic beam
through the air. It takes a finite time for the
signal to leave the sensor, travel to the tar-
get, strike the target, and return to the sen-
sor as an echo. The farther a target is from
the sensor, the longer it takes the sound to
complete this cycle, and the lower the
switching frequency.
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INCLINATION TO ULTRASONIC

BEAM, Surface Finish

If a smooth flat target is inclined more than
+3° to the normal of the beam axis, part of
the signal is deflected away from the sensor
and the sensing distance is decreased.
However, for small targets located close to
the sensor, the deviation from normal may
be increased to = 8°. If the target is inclined
more than =12° to the normal of the beam
axis, all the signal is deflected away from the
sensor and the sensor will not respond.

A beam striking a target with a coarse sur-
face (such as granular material) is diffused
and reflected in all directions and some of
the energy returns to the sensor as a weak-
ened echo.

Figure 6
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ENVIRONMENTAL CONSIDERATIONS
Temperature

The velocity of sound in air is temperature
dependent. An internal temperature sensor
adapts the clock frequency of the elapsed
time counter and carrier frequency to help
compensate for variations in air temper-
ature. However, larger temperature fluctu-
ations within the beam path can cause dis-
persion and refraction of the ultrasonic sig-
nal, adversely affecting the measurement
accuracy and stability.

Figure 7
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If a hot object must be detected, experiment
by positioning the sensor and target on a
vertical plane and aim at the lower (cooler)
portion of the target. In this way, it may be
possible to avoid the warm air currents and
achieve satisfatory operation.
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Air Pressure

Normal atmospheric air pressure changes
have no substantial effect on measurement
accuracy. Ultrasonic sensors are notintend-
ed for use in high or low air pressure
changes.

Humidity

The effect of humidity on measurement is
virtually negligible, amounting to only 0.07%
for a change of relative humidity of 20%.
Absorption of sound increases, however,
with increasing humidity. Thus, the maxi-
mum measurement distance is slightly re-
duced.

Air Turbulence

Air currents, turbulence and layers of differ-
ent densities cause refraction of the sound
wave. An echo may be produced, and the
signal weakened or diverted to the extent
that the echo is not received. Maximum
sensing range, measurement accuracy and
measurement stability can deteriorate un-
der these conditions.

Protective Measures

The sensor is protected with a silicone rub-
ber coating but can be attacked by aggres-
sive acid or alkaline atmospheres. To main-
tain operating efficiency, care must be taken
to prevent solid or liquid deposits of these
potentially destructive materials from form-
ing on the sensor face.

SETPOINT ADJUSTMENT

900 Series precision ultrasonic sensors of-
fer a high level of flexibility. This allows many
optional sensing possibilities for tough ap-
plications. The use of the external setpoint
or the inhibit line can offer added
capabilities.

External Setpoint Adjustment

Digital sensors that are factory preset to
switch when the target-to-sensor distance is
equal or less than the preset level may use
an external resistive circuit to change and
adjust these setpoints. The resistive circuit
(not supplied) should be connected to the
sensor as shown in Typical Wiring Diagram.
If you use the factory preset, the External
Setpoint wire should be left floating (not
connected), as shown in the Standard Wir-
ing Diagram.

For standard operation, Inhibit/Sync and
External Setpoint are not connected. The
sensor uses the internal setpoint, and can-
not be adjusted.
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External Switch, Solid State or Contact

For multiple setpoint capabilities within a
single sensor, use the External Setpoint Ad-
justment with a rotary switch for manual
control, or a PLC for automatic control of the
external resistive circuit. This gives great
flexibility while supporting today’s automat-
ed flexible manufacturing lines, where a
“batch” size of 1 can be realized.

One potentiometer in series with a resistor is
connected between the 24 volt supply and
ground. Connect a resistor between the
wiper and the External Setpoint wire.

Connecting Inhibit/Sync to ground disables
transmission of the ultrasonic pulse. Inhibit/
Sync is also used to multiplex or synchro-
nize the sensors to avoid mutual interfe-
rence.

Integral Setpoint Adjustment

Sensitivity may be adjusted with a built-in
potentiometer. The adjustment screw is lo-
cated on the cable end of the housing.
Counterclockwise decreases sensitivity,
while clockwise increases sensitivity.

INHIBIT/SYNC SIGNAL SETTING

This signal controls the sensor's mode of
operation. When the Inhibit/Sync wire is
connected to ground (0 VDC), the sensor is
placed in the inhibit mode (receive only).
This disables the transmitter, preventing it
from sending out any signals.

Multiplexing/Synchronizing Sensors;
When two or more sensors are mounted
close to each other, acoustic interference is
possible. Inhibit multiplexes the sensors so
that only one transmits the ultrasonic signal
at a given time. Also, the inhibit signal wires
from all the sensors can be connected to-
gether, synchronizing the sensors to trans-
mit at the same time.

NOTE: Inhibit/Sync is not available on 945
Series quick-connect versions. They are 4-
pin devices.
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MULTIPLEXING SENSORS Figure 10 Connecting Sensor Heads in Parallel

Multiple sensor heads may be connected to 470KQ

a single amplifier. They may be wired in gensar Resmﬂ Amplifier Sone,
1 Brown 3

parallel or in series. $ = - : égé_ 250 : _+_

Parallel wiring: All sensor heads turn on at ((( ( oo Ll &, 70 ~
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to the amplifier. Sensor-to-target informa-
tion from remaining sensors is ignored. A
maximum of six sensors may be wired in
parallel. Diodes and a pull-up resistor must
be added as shown in Figure 10.
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Series wiring: Only one sensorturnsonata Sensor PLC

time, providing the distance measurement. 1 Brown T g be e
That sensor is then disabled, and the next o= /E Block AV e N e
sensor is enabled. Series multiplexing is (((( A === | A PN Ty
performed with user-supplied components i Z:nge I Tura ‘i I
external to the amplifier. See Figure 11. v j— oo LT

All signals between amplifier and sensors
may be connected in parallel, except start =1 Typical input and
(STA) and stop (STO). The start pulse is L _Jjoutput circuitry
generated by the amplifier and initiates the
sensor head cycle. The stop pulse is gener-

ated by the sensor head and indicates that Figure 11 Connecting Sensors in Series
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an echo has been received. These pulses Head Amolifier Suooly
can be multiplexed from sensor head to 1 Brown /N4002 OR EQUIVALENT ~ _ ¥
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REFLECTIVE APPLICATIONS [T white PLC
The optional Beam Deflector simply deflects oz T
the beam 90°, helping to reduce the space Kl ] E
required for mounting the sensors. Beam ) ! GH !
Concentrators reduce the beam diameter H . . ) !
approximately one half. This improves ac- LN_ oo oyl
curacy when measuring liquids, while ex-
tending the sensing range as much as
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2 Block 1 i P 1 1
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e, WIIEEEL FRISAL SRS, Gk, KBRS TR S X T ERATH
—AMEFHIHIBN, AR H A 10 24 2 8598 TR, 90%# 2 K& LL L2, HKMMRS T Asiirik
Wtk HEFEMNLLE . Fr QB E TCSENSORS, MST ({44 g, ARk s . Fil T4 W N AL I 114
B AT B AR S5 RS . HONEYWELL, MST, ICSENSORS, MOTOROLA ) 24PC, 26PC, SCC, SX, ASDX,
XPCL, XSXL, XSCL, SLP, CPC, SDX, SCX, HPX, 40PC, 4040PC, SDXL, SCXL, DCXL, DUXL, DC, PPT, MLH,
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R, MPX A RAURFIER) Z N BB ST 3h, B8, JKACERTRE, HVAC, MUESAGEE, WimHiR, HE)
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PERh B RSS : (HONEYWELL, MST, ICSensors, MOTOROLA) Jis Jyfljskae, I/RMEIERS, Somifbiias, Wi
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TRA TR

T A KRB R R
ESTZ TS

103SR11A-1, 103SR12A-1, 103SR13A-1, 103SR14A-1, 103SRI7A-I,
103SR18A-1, 25552M, 25552M-S, SR13C-A1, SR13D-A1, SR13F-Al, SR13R-A1,
SR15C-A3, SR16C-J6, SRC17C-]J6, SR3F-Al, SR3B-Al, SR3G-Al, SR3C-Al,
SR4P2-A1, SS11, SS11T, SS111A, SS113A, SS141A, SS143A, SS149A, SS161A,
SS166A, SS41, SS411A, SS413A, SS441A, SS443A, SS449A, SS461A, SS466A,
SS51T, SS500, SS526DT.

BELLAE ¢

103SR3F-5, SS49, SS19, SSI9T, SS495A, SS495A1, SS495A2, SS94Al,
SS94A1B, SS94A1E, SS94A1F, SS94A2, SS94A2C, SS94A2D, SS94Bl1.

P LR 1 2

2AV54, 1GT101DC, GTN1A111, GTN1A112, GTN1A113, GTN1A114, GTNIAll5,
GTNIAL16, GTNIAL17, GTNIA211, GTNIA131, VX10, VX80, VX10-Al, VX80-Al,
VX10-A2, VX80-A2Z, VX10-A3, VX80-A3, VX10-B1, VX80-B1, VX10-C1, VX80-C1,
RPNIA112,

ORI T2

142PC01D, 142PC02D, 142PC0O3D, 142PC05D, 142PC15D, 142PC30D, 142PC15A,
142PC30A, 142PC30G, 141PCO1D, 141PC02D, 141PCO3D, 141PCO5D, 141PC15D,
141PC30D, 143PCO1D, 143PC02D, 143PCO3D, 143PCO5D, 143PC15D, 143PC30D,
141PCO1G, 141PC02G, 141PC0O5G, 142PCO1G, 142PC02G, 142PC0O3G, 142PC05G,
142PC15G, 163PC01D36, 163PC01D48, 163PCO1D75, 164PCO1D76, 163PCO1D37,
163PC01D76, 161PCO1D36, 162PC01D36, 164PCO1D36, 189PC15GM,
189PC100GM, 189PC150GM, ASCXO1DN, ASCXO5DN, ASCX15AN, ASCX15DN,
ASCX30AN, ASCX30DN, ASCX100AN, ASCX100DN, ASCX150DN, ASCX150AN,
ASDX015A24R, ASDX030A24R, ASDX100A24R, ASDX001G24R, ASDX005G24R,
ASDX015G24R, ASDX020G24R, ASDX100G44R, ASDX001D44R, ASDX005D44R,
ASDX015D44R, ASDX030D44R, ASDX100D44R, 40PC001G2A, 40PCO15G2A,
40PC100G2A, 40PC150G2A, 40PC250G2A, 40PC500G2A, 4040PC001GS5D,
4040PC015G5D, 4040PC100G5D, 4040PC150G5D, 4040PC250G5D,
4040PC500G5D.

T TN I A% I

26PCCFG5G, 26PCOISMT, 26PCOSSMT, 26PC15SMT, 24PCAFA6G, 24PCBFA6G,
24PCCFA6G, 24PCDFA6G, 24PCEFA6G, 24PCFFA6G, 24PCGFA6G, 24PCAFA6D,
24PCBFA6D, 24PCCFA6D, 24PCDFA6D, 24PCEFA6D, 24PCFFA6D, 24PCGFA6D,
24PCCFD6A, 24PCGFH6G, 26PCAFA6G, 26PCBFA6G, 26PCCFA6G, 26PCDFA6G,
26PCFFA6G, 26PCAFA6D, 26PCBFA6D, 26PCCFA6GD, 26PCDFA6D, 26PCFFA6D,
1865-01G-KDN, 1865-02G-KDN, 1865-03G-KDN, 1865-05G-KDN,
1865-07G-KDN, 1865-01G-LDN, 1865-02G-LDN, 1865-03G-LDN,
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1865-05G-LDN, 1865-07G-LDN, 1800-00G-KOL-B, 1800-01G-KOL-B,
1800-02G-KOL-B, 1800-03G-KOL-B, 1800-07G-KOL-B, 1800-08G-KOL-B,
1800-09G-KOL-B, 1800-10G-KOL-B, 1800-00D-K4L-B, 1800-01D-K4L-B,
1800-02D-K4L-B, 1800-03D-K4L-B, 1800-04D-K4L-B, 1800-00D-K4L-C,
1800-08D-K4L-B, 1800-08D-K4L-C, SCC15ASMT, SCC30ASMT, SCC100ASMT,
SCC300ASMT, SCCO5GSMT, SCC15GSMT, SCC30GSMT, SCC100GSMT, SCC300GSMT,
SCC15ASMTP, SCC30ASMTP, SCC15GSMTP, SCCO5GSMTP, SCC30GSMTP, SCCO5D,
SCC15D, SCC30D, SCC100D, SCC15A, SCC30A, SCC100A, SCCOSDN, SCCI15DN,
SCC30DN, SCC100DN, SCCO5AN, SCC15AN, SCC30AN, SCC100AN, SCC05GSO,
SCC156S0, SCC30GS0, SCC1006SO, SCC15AHO, SCC30AHO, SCC100AHO,
SCC300AHO, SCCO5DP1, SCC15DP1, SCC30DP1, SCC15AP1, SCC30AP1, SCCO5GDZ,
SCC156D2, SCC30GD2, SCC100GD2, SCC15AD2, SCC30ADZ, SCC100ADZ,
SCC05DD4, SCC15DD4, SCC30DD4, SCC100DD4, SCX01DN90, SCX05DN90,
SCX15DN90, SCX30DN90, SCX100DN90, SCX150DN90, SCXO01DNCI0, SCX05DNCI0,
SCX15DNC90, SCX30DNC90, SCX100DNC90, SCX150DNC90, SCX01ANC90,
SCX05ANC90, SCX15ANC90, SCX30ANC90, SCX100ANC90, SCX150ANC90,
SCX01AN90, SCX05AN90, SCX15AN90, SCX30AN90, SCX100AN90, SCX150AN90,
SDX15A2, SDX15A4, SDX30A2, SDX30A4, SDX100A2, SDX100A4, SDX01G2,
SDX05G2, SDX15G2, SDX30G2, SDX100G2, SDX01D4, SDX05D4, SDX15D4,
SDX30D4, SDX100D4, SDX01D4-A, SDX05D4-A, SDX15D4-A, SDX30D4-A,
SDX100D4-A, SDX01G2-A, SDX05G2-A, SDX15G2-A, SDX30G2-A, SDX100G2-A,
SDX15A2-A, SDX15A4-A, SDX30A2-A, SDX30A4-A, SDX100A2-A, SDX100A4-A,
SX7001D, SX7005D, SX7015D, SX7030D, SX7100D, SX7150D, SX7300D, SX01D,
SX05D, SX15D, SX30D, SX100D, SX150D, SX15A, SX30A, SX100A, SX150A,
SX01DP1, SX05DP1, SX15DP1, SX30DP1, SX15AP1, SX30AP1, SX01DN, SX05DN,
SX15DN, SX30DN, SXI100DN, SX15AN, SX30AN, SX100AN, SX150AN, SX01GSO,
SX05GS0, SX15GS0, SX30GS0, SX100GSO, SX150GS0, SX15AHO, SX30AHO,
SX100AHO, SX150AHO, SX01GD2, SX05GD2, SX15GD2, SX30GD2, SX100GD2,
SX01DD4, SX05DD4, SX15DD4, SX30DD4, SX100DD4, SX15AD4, SX30AD4,
SX100AD4, SX15AD2, SX30AD2, SX100AD2.

AR RS

CPCL0O4DC, CPCL10DC, CPCLO4DFC, CPCL10DFC, CPXLO4DFC, CPXL10DFC,
CPXLO1DC, CPXL10DC, XPCL04DC, XPCL10DC, XPCL04DTC, XPCL10DTC, XPX50D,
XPXL04DC, XPXL10DC, XPXL04DTC, XPXL10DTC, XSXL04D, XSXL10D, XSCL04DC,
XSCL10DC, SDXL005D4, SDXL0O10D, SLP004D, SLP010D, DCXLO1DN, DCXLO5DN,
DCXL10DN, DCXLZ20DN, DCXL30DN, DCOOINDC4, DCO02NDC4, DCO05NDC4,
DCO10NDC4, DCO20NDC4, DCO30ONDC4, DCOOINDR4, DCOO2NDR4, DCO05NDR4,
DCO10NDR4, DCO20NDR4, DCO30NDR4, DCOOINDR5, DCOOZNDR5, DCOO5NDR5,
DCO10NDR5, DCO20NDR5, DCO30NDR5, DC2R5BDC4, DC005BDC4, DCO75BDC4,
DUXLO1D, DUXLO5D, DUXL10D, DUXL20D, DUXL30D.

e LR eI ) e Tk

HPB100, HPB200, HPA100, HPA200, PPT-R, PPTO015AWNZ2VA-A, RDD100.

ZiEZR_ T RN
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CSNA111, CSNB121, CSNB131, CSNC241, CSNE151, CSNE151-100, CSNF163,
CSNF173, CSNP661, CSNP661-002, CSNT651, CSNT651-001, CSNF161,
CSNF161-002, CSNF151, CSNF151-001, CSNR161, CSNR161-002, CSNR151,
CSNJ481, CSNJ481-001, CSNJ481-002, CSNJ481-003, CSNK591, CSNK591-001,
CSNK591-002, CSNK591-003, CSNE151-100, CSNX25DTS,

TFRB R

CSDA1BA, CSDA1BC, CSDC1BA, CSDC1BC, CSDA1AA, CSDA1AC, CSDC1AA, CSDC1AC,
CSDC1DA, CSDA1DA, CSDC1DC, CSDD1EC, CSDD1EE, CSDD1EF, CSDD1EG, CSDD1EH,
CSLH3A45,

BARZRELd L iV

CSLA1CD, CSLA1CE, CSLAIDE, CSLA1CF, CSLA1DG, CSLA1CH, CSLA1DJ, CSLAIE],
CSLA1DK, CSLA1EK, CSLA1EL, CSLA2CD, CSLA2CE, CSLAZ2DE, CSLA2CF, CSLA2DG,
CSLA2DJ, CSLA2DH, CSLA2E]J, CSLA2DK, CSLA2EL, CSLA2EM, CSLA2EN, CSLA1GD,
CSLAIGE, CSLA1GF, CSLA2GD, CSLA2GE, CSLA2GF, CSLA2GG.
AU TR AL A

AWM2100V, AWM2150V, AWM2200V, AWM2300V, AWM720P1, AWM3100V, AWM3200V,
AWM3150V, AWM3300V, AWM42150VH, AWM42300V, AWM43300V, AWM43600V,
AWM5101VN, AWM5102VN, AWM5103VN, AWM5104VN, FRN11112, FRN21112,
FRN12212, FRN22212,

TG REA% IS

HMC1001, HMC1002, HMC1021, HMC1021Z, HMC1021S, HMC1023, HMC1052,
HMC1501, HMC1512, HMC2003, HMR2300, HMR2300R, HMR3000, HMR3100,
HMR3200, HMR3300,

AL A

HEL-700-U-0-A,
HEL-700-T-0-B,
HEL-700-U-1-C,
HEL-775-A-U-0,
HEL-775-B-U-0,
HEL-776-A-U-0,
HEL-777-A-U-0,
TD5A.

WAL IR

HEL-700-U-0-B,
HEL-700-T-0-C,
HEL-700-T-1-A,
HEL-775-A-U-1,
HEL-775-B-U-1,
HEL-776-A-U-1,
HEL-777-A-U-1,

HEL-700-U-0-C,
HEL-700-U-1-A,
HEL-700-T-1-B,
HEL-775-A-T-0,
HEL-775-B-T-0,
HEL-776-A-T-0,
HEL-777-A-T-0,

HEL-700-T-0-A,
HEL-700-U-1-B,
HEL-700-T-1-C,
HEL-775-A-T-1,
HEL-775-B-T-1,
HEL-776-A-T-1,

HEL-777-A-T-1, TDA4A,

HIH3610-003, HIH3602-L-CP, HIH3602-A, HIH3602-C,

TLAL RS

LLE102000, LLE105000, LL101000, LL102000, LL103000, LL104000,
LL105000, LL101101, LL102101, LL103101, LL10401, LL105100, LL20500-1,
LL205102-1, LL305002-1, LRNH31S42, LRNH51S42.

TR IR AR R

APMS-10GRCF, APMS-10GRCF-50, APMS-10GRCF-18, APMS—10GRCF-KIT.

fisk 7 4% e #% FSG-15N1A, FSLO5N2C

MOTOROLA & Jj4% ks
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MPX10D MPX10DP MPX10GP MPX10GS MPXV10GC6U MPXV10GC7U MPX12D MPX12DP
MPX12GP MPX2010D MPX2010DP MPX2010GP MPXT2010G7U MPX2050D MPX2050DP
MPX2050GP MPX2050GVP MPX2050GS MPX2050GSX MPX2050GVSX MPX2053D
MPX2053DP MPX2053GP MPX2100A MPX2100DP MPX2100AP MPX2100AS
MPX2100ASX MPX2102A MPX2102D MPX2102DP MPX2102AP MPX2102GP
MPX2102GVP MPX2200A MPX2200D MPX2200DP MPX2200AP MPX2200GP MPX2200A
MPX2200D MPX2200DP MP2200AP MPX2200GP MPX21002A MPX2102D MPX2102DP
MPX2102AP MPX2102GP MPX2102GVP MPX2200A MPX2200D MPX2200DP
MPX2200AP MPX2200GP MPX2201GP MPX2300DT1 MPX4080D MPX4100A
MPXA4100A6U MPX4100AP MPXA4100A6U MPX4100AS MPX4101A MPXA4101AC6U
MPX4105A MPX4115A MPXA4115A6U MPX4115AP MPXA4115AC6U MPX4115AS
MPX4200A MPX4200AP MPX4200SA MPX4200ASX MPX4250A MPX4250AP
MPX4250A6U MPXA4250A6T1 MPXA4250AC6U MPXA4250AC6T1 MPX4250D
MPX4250GP MPX4250DP MPX5010D MPX5010DP MPX5010GP MPX5010GS
MPX5010GSX MPXV5010G6U MPXV5010G7U MPXV5010GC6U/T1 MPXV5010GC7U
MPX5050D MPX5050DP MPX5050GP MPX5100A MPX5100D MPX5100DP MPX5100AP
MPX5100GP MPX5100GVP MPX5100AS MPX5100GS MPX5100GVS MPX5100ASX
MPX5100GSX MPX5100GVSX MPX53D MPX53GP MPX5500D MPX5500DP MPX5700D
MPX5700A MPX5700DP MPX5700GP MPX5700AP MPX5700GS MPX5700AS MPX5999D
MPXA6115A6U MPXA6115AC6U MPXA6115A MPXA6115A6T1 MPXA6115AC6T1
MPXAZ4100A6U MPXAZ4100A MPXAZ4100A6T1 MPXAZ4100AC6U MPXAZ4100AC6T1
MPXAZ4115A6U MPXZ4115A MPXAZ4115A6T1 MPXAX4115AC6U MPXAZ4115AC6T1
MPXC2011DT1 MPXM2010D MPXM2010DT1 MPXM2010GS MPXM2010GST1 MPXM2053D
MPXM2053DT1 MPXM2053GS MPXM2053GST1 MPXV4006GC6U MPXV4006G6U
MPXV4115V6U MPXV4115V6T1 MPXV4115VC6U MPXV5004GC6U/T1
MPXV5004G6U/T1 MPXV5004GC7U MPXV5004G7U MPXY8010 MPXY8020 MPXY8030
MPXY8040

HER Honeywell 7 11 %5 EC/IRM7832 EC/RM7890A EC/RM7890B EC/i:4i i3 1]

e A BN LU Honeywell Biiff, gL, afy skl by /M, s256 2B KA.

HER Honeywell #AKEFE 74 il 5 EC7800/RM7800 (220V/110V).

HER. Honeywell i F !5 EC/RM7832 EC/RM7890A EC/RM7890B EC/RM

7810A EC/RM7850A RM7800L/RM7850L RM7885 AL 747 il 2%

At Honeywell 3 ] %45 % Q7800A1005 Q7800B1003.

fE % Honeywell W ¥ i [8] 52 £ ST7800A1013 ST7800A1021 ST7800A1039 ST7800A1047
ST7800A1054 ST7800A1062 ST7800A1070.

HER Honeywell T fF4R A&l IR i 7~ S7T800A1001

AR Honeywell #4538 3B S7810A1009 J7 izt bifi &2 A7 A S7820A1007

fit . Honeywell ‘k 4 {5 5 it K #% R7847A1025 R7847A1033 R7847A1074 R7847B1031
R7847C1005 R7849A1015 R7849A1023 R7849B1021 R7848A1008 R7861A1026 R7861A1034
R7886A1001

BRI KO TT 424 2% R4343D1017 RA34E104 CT012A/C Ko B 144 R JAH I 2%

PERY FE A AR 27 4 il s RABIOF1304 RA890G 1245,

BERY BT IRET R KB R 2% CTO008A1174 C7008A1182 C7009A1009 C7009A1025 C7009A1058
PR 2T A2 ED JAE I 3% CT015A1076 C7015A1092 C7015A1126
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Bt RN — K 1k 4R b £k R OKOKE R I B8 CT027A1023 C7027A1031 C7027A1049 C7027A1064
C7027A1072 C7027A1080.

BEN R AR JOEERI 28 CT035A1023 C7035A1031 C7035A1056 C7035A1080

BN 28 A 2k KO BRI B8 CT012A1145 C7012A1152 C7012A1160 C7012A1186 C7012A1194
C7012C1042 C7012E1104 C7012E1112 C7012E1120 C7012E1146 C7012E1153 C7012E1161
C7012E1278 C7012F1052

P YA b 3 TR RS A R 7 45 il 2% DKO 970 DKO 972 DKO 976

BN B A B AL SR BRI 15 %% DKG 972 DMG 970 DMG 971 DMG 972 DMG 973

R SRR R R R G R 2 1) % TF830.3 TF832.3 TF834.3 MMO 872

BERY p kAR %8 ZT870 ZT930 ZT931.

BEN KAEFRM#S: MZ 770 IRD 1010 IRD 1020 UVD 970 UVD 971 UVZ 780

LRI n#AES SOVE 930 SOVU 930

BEN XU THAT %8 MT4000A MT4000B MT4001A MT4001B MT4001C MT4002B MT4003C

LKS 118 LKS 131 LKS 160 LKS 170 LKS 310

Bt N X TT AT 2% M6264A1048 M6284A1055 M6284C1010 M7284A1004 M7284A1012
M7284C1000 M7284Q1009 M7294Q1007 M9184A1035

BEN X THAT % MODUTROL IV 198162GA 7616BR 7617ADW 220738A

BEN AR YR S8 HIJT % L404A1354 L404A1370 L404A1396 L404A1404 L404A1636 L404B1304
L404B1320 L404B1346 L404B1353 L404B1577 L404C1139 L404C1147 L404C1162 L404D1088
L404D1092 L404F1060 L404F10787 L404F1094 L404F1102

AR B b 28R T % L91B1019 L91B1035 L91B1043 L91B1050 L91B1068 L91B1241
P78010C1000 P7810C1018 P7810C1026 P7810D1008 P7810D1016 P7810D1024 i [t A

BE RN BRR, 25 A K S JT % C6097A2110 C6097A2210 C6097A2310 C6097A2410 C6097A2200
C6097A2300 C6097A2400

AN IS L ) VE4O8AAL008,VE4000A1002,VE4000B1043,VE4000B3004

VE4010C1094 VE4015C1000

BN HLR A T RS 8 K H R 1) V4055A1114 VES080A3004 VE5100A3000

VQ420 VQ425 VQ440 VR415AA1000 VR425MB1001 KTCOMS VQ465 VQ480

KTPL33 VG415AA VG420SA VG4032A VG4040S VG4080 BT-BC 66810

HE N RS I R VF5025A3007 VF5032A3003 VF5040A3006 VF5050A3005 VF5065A3003
VF5080A3002 VF5100A3008 VF5125A3005 VF5150A3003

BNV U s 2% Al 9 2% HUPE 015 B 150 HUPE 080 B 350 HUFF 100 B 350

KEAMLN S 4114E 350 400 450 500 550 600 650 700 750 800 H i

KEMEN K ZUAEEEN 350 400 450 500 550 600 650 700 i Hi 1

KAEALNY G V58 it % P909-701 P909-301 T990-701 T990-301 i FZE 1 %

KEMEN XMZ-101C SK Hl kK,

XL50 7 il

XL50 DDC 221/0 W/0 TERM

XL50-MMI DDC 221/0 INCL. MMI W/O TERM

XS50 XL50 TERMINAL SET

XD50-E XL50 EPROM module

XD50-FC Excel 50 Communication Card for C—Bus
XD50-FL Excel 50 Communication Card for C—Bus
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XD50B-FCL LON/C-BUS APPL. MOD. FREE PROGR.

XL50—-ACC3 MOUNT ACC. FRONT DOOR

XL50-FP XL50 package with terminals XS50 and applicationmoduleXD50-FC,
without MMI

XL50-MMI-EP XL50 package with terminals XS50 and applicationmoduleXD5
0-FC, with MMI

XL50-MMI-FP XL50 package with terminals XS50 and applicationmoduleXD5
0-FC, with MMI

XL50UMMIPCCBLON XL50 FREI PROGR. +XS50+XD50B-FCL

XL50UMMIPCLON XL50-MMI FREEPROG. +XS50+XD50FL

XL50UPCCBLON XL50 FREI PROGR. +XS50+XD50B—FCL

XL50UPCLON XL50 FREE PRORG. +XS50+XD50-FL

XM500-EU TCP/IP MODEM

MCD3 AO CONVERTER 1#3P0OS 1*ON/OFF

MCE3 Relay Module, Two Spdt Outputs, One Spst Output

XL1000 Web #Hl#%

XL1000B50 Controller Excel Web(R) BACnet DDC
XL1000B100 Controller Excel Web(R) BACnet DDC
XL1000B500 EXCEL WEB(R) BACNET CONTROLLER
XL1000B1000 EXCEL WEB(R) BACNET DDC CONRTOLLER

XL500 %41 XC 5010C #%Hil#% &% (2008 4F 03 JJ 20 545"

XC5010C Excel 500 16-bit CPU module

XC5210C EXCEL500 CPU WITH HIGH MEMORY

XP502 POWER SUPPLY

XD505A C-Bus Interface Submodule Retrofit Kit, 9600 Baud

XD508 C—Bus High Speed Interface Submodule Retrofit Kit, 1MBaudspeed
XDL505 APPLICATION MOD. FOR XL500SMART

XDM506 XL600, 500, 100, 80 Modem Communication Submodule —ProvidesDia
1-In/Dial-Out for single controllers

XF521A ANALOG INPUT MODULE

XF522A ANALOG OUTPUT MODULE

XF523A DIGITAL INPUT MODULE

XF524A DIGITAL OUTPUT MODULE

XF525A Three Position Output Module

XF526 ANALOGUE INPUT MODULE PT-SENS.

XF527 ANALOG OUTPUT MOD. W/0 SWITCH

XF529 Digital Output Module

XF599 Blank Module Slot Cover

XH561 Excel 500 or 600 Universal Input/Output Module Housing

XH562H Universal Input/Output Blank Housing Cover

XHSACC Service package containing 1200 socket coding plugs, 200covers
for internal bus and 100 service keys
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XW568 BUS CABLE 90 MM
XW569 BUS CABLE 350 MM

XL500 Smart XCL5010 #Ehil#s &40 (2008 £ 03 J] 20 51577

XCL5010 Freely Programmable DDC controller

XFL521B Distributed I1/0, Analog Input Module, 12 resolution

XFL522B Distributed I1/0, Analog Output Module, 8 resolution

XFL523B Distributed I1/0, Analog Output Module, 18 Vdcauxiliaryvoltage
supply

XFL524B Distributed I1/0, Analog Output Module, Cycle time lsecwithCPU
XFLR522B AO MODULE + MANUAL OVERRIDE

XFLR524B DO MODULE + MANUAL OVERRIDE

XFR522A Manual Override Module For XFL522B

XFR524A Manual Override Module For XFL524B

XSL511 CONNECTOR MODULE

XSL512 DISCONNECTOR MODULE

XSL513 TERMINAL BLOCK AI, AO, DI

XSL514 TERMINAL BLOCK DO

BNA UM S5 G LA/ XW582 TRy

Q7055A1007 BNA-1C

Q7055A1015 BNA-2CS 2-BUS DIRECT CONNECT

Q7055A1023 BNA-2DN 2DIRECT CONNECT DELTA

XI581AH For controllers XC5010C and XC6010; mounting on EXCEL5000hous
ing XH561

XI581CH For controllers XC5010C and XC6010; mounting on EXCEL5000hous
ing XH561, mounts directly on the front of a controller

XI581TW For controllers XC5010C and XC6010; mounting on EXCEL5000hous
ing XH561

XI582AH For all EXCEL 5000 controllers, desktop model, alsosuitablefo
r wallmounting

XI582CH For controllers XC5010C and XC6010; mounting on EXCEL5000hous
ing XH561, mout away from a controller

XI582-CY For all EXCEL 5000 controllers, desktop model, alsosuitable f
or wallmounting

XI582TW For all EXCEL 5000 controllers, desktop model, alsosuitablefo
r wallmounting

L ¥EHl%s VAV/FCU/CAV Z&41
Q7750A1005 Excel 10 Zone Manager
Q7750A2003 Excel 10 Zone Manager
W7704D1016 XL12 WITH 230 VAC
W7704D1024 XL12 WITH 100VAC
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Excel 10 for constant volume air handling unitswithtriac o

Excel 10 for constant volume air handling unitswithtriac a

nd analog outputs

W7751D2008
W7751F2003
W7751H2009
W7751H2025
tor

W7752D2007
W7752F2002
W7752G2000
W7754K1001
W7754P1000
W7754Q1008
W7762B1019
W7763C1016
W7763C1024
W7763C1032
W7763C1081
W7763D1030
W7763E1003

EXCEL10 VAV INTERNAL WIRING
EXCEL10 VAV EXTERNAL WIRING
XL10 SMART VACONTROLLER FTT
Excel 10 smart VAV controller with a premountedML6161Actua

XL10 FANCOIL CONTROLLERZ230VETT

XL10 FANCOIL CONTROLLER115VETT

XL10 FANCOIL CONTROLLER 3 REL.

XL10 FANCOIL CONTR. NEW HARDW

XL10 FANCOIL CONTR. NEW HARDW

XL 10 Fancoil contr.new hardware 24V ( Drawing 50007908)
Controller for hydronic installations, Excel 10
XL10-CHC CONTROLLER SETPOINT F

XL10—-CHC HYDRONIC CONTROLLER

XL10—-CHC HYDRONIC CONTROLLER

XL10-CHC CONTROLLER SETPOINT F

XL10-CHC CONTROLLER SETP. +/-

XL10—-CHC HYDRONIC CONTROLLER

XL800 ##i|#% XCL8010A
XCL8010A Excel 800 plant controller

Panle 1/0

XF821A 8 analog input module (Panel)
XF822A 8 analog output module (Panel)
XFR822A 8 analog output module with override (Panel)
XF823A 12 binary input module (Panel)
XF824A 6 relay output module (Panel)
XFR824A 6 relay output module with override (Panel)
XFR825A Actuator output module with override (Panel)

Lon 1/0

XFL821A 8 analog input module (LON)
XFL822A 8 analog output module (LON)

XFLR822A 8
XFL823A 12

analog output module with override (LON)
binary input module (LON)

XFL824A 6 relay output module (LON)

XFLR824A 6

relay output module with override (LON)

Terminal socket Model
XS821-22 Terminal socket for analog input and outputmodules. Thepackag

e includes

1 terminal socket, 1 connector brideand 1 swivellabel.
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XS823 Terminal socket binary input modules. The package includesltermi
nal socket, 1 connector bride and 1 swivel label.

XS824-25 Terminal socket relay output and floatingoutputmodules. The p
ackage includes 1 terminal socket, 1 connectorbride, 1 cross connector
and 1 swivel label.

Accessary (Optional)

XS812 Manual disconnector module for analog input, analog outputandbi
nary input. The manual disconnector is plugged betweentheterminal soc
ket and the electronic module. It allowsmanualdisconnection of indivi
dual signals. This is usefulduringstart—up.

XS812R0 Manual disconnector module for relay output. Themanualdisconne
ctor is plugged between the terminal socket andtheelectronic module.
It allows manual disconnection ofindividualsignals. This is useful du
ring start-up.

XS814 10 auxiliary terminal blocks. The auxiliary terminal blockisuse
d for distribution of signals. It includes 2 blocks with7terminals wh
ich are connected to each other.

XS815 20 cross connectors (red in below figure) for connection of6rel

ay commons. One cross connector is included in theterminalsocket packa
ge.

XS817 40 cross connectors (red in below figure) for connection of3rel

ay commons (used if voltage on relay 1-:-3 is different tovoltageon re
lay 4--+5)

XS816 10 bus bridges. One bus bridge is included in theterminalsocket
package.

XAL10 10 swivel labels. The swivel label is used to attachtheapplicat
ion specific label printed with CARE. One swivel labelisincluded in th
e terminal socket package.

XW882 XI1582 cable for Excel 800 (a combination of XW586 andXW582can b
e also used).

XW885 Download cable for Excel 800 (a combination of XW586 andXW585ca

n be also used).

XW884 Adapter cable to use XW882 and XW885 with an XL500controller

XL100C #5548

XL100C XL100C WITH INTERFACE F.C-BUS
XL100C-MMI XL100C+XI582AH+XW582+INTERFACE
XL100CU CONTROLLER W. INTEGR. COMM. UL916
XL100CUUKL CONTR. W. INTEGR. COMMUNICATION

SymmetrE FEARBA N EPEEY B
SYMSTARTER-CD310 Includes a 250 point database
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SYM-DB2-5-EXP Expansion Pack - 250 to 500 pnt DB
SYM-DB5-10-EXP Expansion Pack — 500 to 1000 pnt DB
SYM-DB10-20-EXP Expansion Pack — 1000 to 2000 pnt DB
SYM-DB20-35-EXP Expansion Pack - 2001 to 3500 pnt DB
SYM-DB35-50-EXP Expansion Pack - 3501 to 5000 pnt DB
SYM-DB50-75-EXP Expansion Pack — 5001 to 7500 pnt DB
SYM-DB75-10K-EXP Expansion Pack — 7501 to 10000 pnt DB
SYM-DB10K—-15K-EXP Expansion Pack — 10001 to 15000 pnt DB
SYM-DB15K—-20K-EXP Expansion Pack — 15001 to 20000 pnt DB
SymmetrE 2 - #E L

SYM-TF-XL5DIRDIAL SymmetrE Excel 5000 Direct Dial-up Interface
SYM—IF-ADVDDECL AdvanceDDE

SYM-IF-BACNET BACnet Client

SYM-IF-MODBUS Modbus

SYM-IF-0PCCL OPC Client

SYM-STB-UP-STN Upgrade Browser Client to Full Station Client
SYM—OP-LNS LNS Server

SYM—OP-BACSERV BACnet Server

SYM-NW-OPCSERV OPC Server

SYM—OP-DTXL OPC Data Transfer — Local

SYM-OP-ALMPAG Alarm Pager software license

SYM-OP-IMM Inegrated Maintenance Manager

SYM—OP-WEBPCTL Web Point Control

SymmetrE T+ t0

SYM-OP-LNSUPG Upgrade to LNS 3.2 from LNS 3.0

SYM-DB0500-UPG SYMMETRE SOFTWARE VERSION UPGRADE WITH 500 POINTDB

SYM-DB1000-UPG SYMMETRE SOFTWARE VERSION UPGRADE WITH 1000 POINTDB
SYM-DB2000-UPG SYMMETRE SOFTWARE VERSION UPGRADE WITH 2000 POINTDB
SYM-DB3500-UPG SYMMETRE SOFTWARE VERSION UPGRADE WITH 3500 POINTDB
SYM-DB5000-UPG SYMMETRE SOFTWARE VERSION UPGRADE WITH 5000 POINTDB
SYM-DB7500-UPG SYMMETRE SOFTWARE VERSION UPGRADE WITH 7500 POINTDB
SYM-DB10K-UPG SYMMETRE SOFTWARE VERSION UPGRADE WITH 10000 POINTDB
SYM-DB15K-UPG SYMMETRE SOFTWARE VERSION UPGRADE WITH 15000 POINTDB
SYM-DB20K-UPG SYMMETRE SOFTWARE VERSION UPGRADE WITH 20000POINTDB

CARE A ST+ RARRL

CARE-70-BASIC Software license for CARE, Open Link PointServer, EPROM
Burn Tool and XL-Online without RACL and ASPECDEditor, CARE-KEY replac
ement+LON Engineering

CARE-70-FULL Software license for CARE, Open Link PointServer, EPROM B
urn Tool and XL-Online without RACL and ASPECDEditor+LonEngineering+L
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NS License+RACL+ASPECD Editor, CARE-FULL-KEYreplacement

CARE-70-LNS Software license for CARE, Open Link Point Server, EPROMBu
rn Tool and XL-Online without RACL and ASPECDEditor+LonEngineering+LN
S License

CARE-FU-LNS Upgrade to LNS

CARE-FU-LON Upgrade to Lon functionality

CARE-FU-WEB Upgrade to XL-WEB

EXCELON EXCELon LonWork Network Management Tool. SoftwarelLicenseRequi
red

XL-ONLINE Excel Online, Commissioning tool for EXCEL5000Controllers

Honeywell 2L A% & g FH -5 - 340 45 SE2470, SD2440, SE1450, SD1440, SE5470, SD5443, HOA080,
SEP-4216, SDP-4206, SEP-4208, SDP-0323, SDP-3208, SEP-0322, SDP-0301, SME-2480, SMD-2441,
HOA-0872, HOA-0301, HOA-0306, HOA-1550, HOA-15D11, HOA-15D21, HOA-30DC1, HOA6480 Honeywell
21 AP E JE 3% - H 32 0 = #% % SD1440-001, SD1440-002, SD1440-003, SD1440-004, SD1440-001L,
SD1440-002L, SD1440-003L, SD1440-004L, SD2440-001, SD2440-002, SD2440-003, SD2440-004,
SD3443-001, SD3443-002, SD3443-003, SD5443-001, SD5443-002, SD5443-003, SD5443-004, SD5491-001,
SD5491-002, SD5491-003, SD5491-004, SD5491-005, SD5491-006, SDP8405-001, SDP8405-002,
SDP8405-003, SDP8405-011, SDP8405-012, SDP8405-013, SDP8405-014, SDP8405-015, SDP8406-001,
SDP8406-002 , SDP8406-003, SDP8406-004 Honeywell £ 4h 1% Jg& #% - 56 L $2 Wi — % & SD1420-002 ,
SD1420-002L, SD2420-002, SD3421-002, SD5421-002, SDP8276-001 HoneywellZL #ME Bias-t gz lirik
FKii4¥SD1410-001, SD1410-002, SD1410-003, SD1410-004, SD1410-001L, SD1410-002L, SD1410-003L,
SD1410-004L, SD2410-001, SD2410-002, SD2410-003, SD3410-001, SD3410-002, SD3410-003, SD3410-004,
SD5410-001, SD5410-002, SD5410-003, SDP8105-001, SDP8106-001 HoneywellZl #M% & #s-FH4% 55 ¢ 1))
HL =% SDP8475-201, SDP8476-201 & H] T ERARBIFIEOCL M T-HLRIR I vhr, - BLAKEXS SR H o
M BE WY b o E T AR o (E RGN A R, AT R LT ORI, XA R AR R Bl .
Honeywell £ 4}t J& 2% - ¥ 4} 35 55 47 4N LED SEP8505-001, SEP8505-002, SEP8505-003, SEP8705-001,
SEP8705-002, SEP8705-003, SEP8506-001, SEP8506-002, SEP8506-003, SEP8706-001, SEP8706-002,
SEP8706-003 Honeywell£L 7} & -4 @8 71 7o % 31 3¢ 2L /NLED SE1450-001, SE1450-002, SE1450-003,
SE1450-004, SE1470-001, SE1470-002, SE1470-003, SE1470-004, SE1450-001L , SE1450-002L , SE1450-003L,
SE1450-004L, SE1470-001L, SE1470-002L, SE1470-003L, SE1470-004L, SE2460-001, SE2460-002,
SE2460-003, SE2470-001, SE2470-002, SE3450-011, SE3450-012, SE3450-013, SE3450-014, SE3455-001,
SE3455-002, SE3455-003, SE3455-004, SE3470-001, SE3470-002, SE3470-003, SE5450-011, SE5450-012,
SE5450-013, SE5450-014, SE5455-001, SE5455-002, SE5455-003, SE5455-004, SE5470-001, SE5470-002,
SE5470-003, SE5470-004 Honeywell£1 41 s -0't i jt 5 R 42 5 SD5600-001, SD5610-001, SD5620-001,
SD5620-002, SD5630-001, SD5630-002, SDP8004-301, SDP8014-301, SDP8304-301, SDP8014-301,
SDP8604-301, SDP8614-301, SDP8371-001, SDP8600-001, SDP8601-001, SDP8602-001, SDP8610-011,
SDP8611-011, SDP8612-011, SDP8600-002, SDP8601-002, SDP8602-002, SDP8610-002, SDP8611-002,
SDP8612-002, SDP8600-003, SDP8601-003, SDP8602-003, SDP8610-003, SDP8611-003, SDP8612-003
Honeywell 2T 4 Mk 82 - HjtE 4 o S 41 2F (R i) HOAB96_0-L51, HOAB96_1-L51, HOA696_2-L51,
HOAGB96_3-L51, HOA696_4-L51, HOA696_5-L51, HOAB96_0-L55, HOA696_1-L55, HOAG96_2-L55,
HOAGB96_3-L55, HOA696_4-L55, HOAG696_5-L55, HOAB97_0-L51, HOA697_1-L51, HOA697_2-L51,
HOAGB97_3-L51, HOA697_4-L51, HOA697_5-L51, HOAB97_0-L55, HOA697_1-L55, HOAG697_2-L55,
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HOAG697_3-L55, HOA697_4-L55, HOA697_5-L55, HOA696_0-N51, HOA696_1-N51, HOA696_2-N51,
HOAG696_3-N51, HOA696_4-N51, HOAG96_5-N51, HOAG96_0-N55, HOA696_1-N55, HOA696_2-N55,
HOAG696_3-N55, HOAG696_4-N55, HOAG96_5-N55,

HOA697 0-N51, HOAG697_1-N51, HOAG97_2-N51, HOAG97_3-N51, HOAG697_4-N51, HOA697_5-N51,
HOAG697_0-N55, HOA697_1-N55, HOAG97_2-N55, HOAG97_3-N55, HOA697_4-N55, HOA697_5-N55,

HOA696_0-P51,
HOA696_0-P55,
HOA697_0-P51,
HOAG697_0-P55,
HOA696_0-T51,
HOAG696_0-T55,
HOA697_0-T51,

HOA696_1-P51,
HOA696_1-P55,
HOA697_1-P51,
HOAG697_1-P55,
HOA696_1-T51,
HOA696_1-T55,
HOA697_1-T51,
HOA697_1-T55,

HOAG696_2-P51,
HOAG696_2-P55,
HOA697_2-P51,
HOAG697_2-P55,
HOA696_2-T51,
HOAG696_2-T55,
HOAG697_2-T51,
HOAG697_2-T55,

HOA696_3-P51,
HOAG696_3-P55,
HOAG697_3-P51,
HOAG697_3-P55,
HOA696_3-T51,
HOAG696_3-T55,
HOA697_3-T51,
HOA697_3-T55,

HOAG696_4-P51, HOAG96_5-P51,
HOAG696_4-P55, HOAG96_5-P55,
HOAG697_4-P51, HOAG97_5-P51,
HOAG697_4-P55, HOAG97_5-P55,
HOAG696_4-T51, HOAG96_5-T51,
HOAG696_4-T55, HOAG96_5-T55,
HOAG697_4-T51, HOAG697_5-T51,
HOAG697_4-T55, HOAG97_5-T55,

HOAG697_0-T55,
HOA7720-M22,
HOA0961-L55 ,

HOAT7730-M22 Honeywell £I 71k 3% -t HiJith 235 4 o) 5 40 4 (G 3R ¥F) HOAO0961-L51,
HOA0963-L51 , HOA0963-L55 , HOA0971-L51 , HOA0971-L55, HOAQ973-L51 ,
HOA0973-L55, HOA0961-N51, HOA0961-N55, HOA0963-N51, HOA0963-N55, HOA0971-N51,
HOA0971-N55 , HOA0973-N51 , HOA0973-N55 , HOA0961-P51 , HOA0961-P55, HOA0963-P51 ,
HOA0963-P55, HOA0971-P51, HOA0971-P55, HOA0973-P51, HOA0973-P55, HOA0961-T51, HOA0961-T55,
HOA0963-T51 , HOAO0963-T55 , HOA0971-T51, HOA0971-T55, HOAO0973-T51, HOA0973-T55,
HOA2001-001, HOA2003-001, HOA2004-001, HOA2006-001 Honeywell 21 4t jdk 28 - k2 5 206 i 41 1
HOA0149-001, HOA0708-001, HOA0708-011* , HOA0709-001, HOA0709-011*, HLC1395-001, HLC1395-002,
HOA1397-001, HOA1397-002, HOA1397-031, HOA1397-032, HOA1404-001, HOA1404-002, HOA1404-003,
HOA1405-001*, HOA1405-002*, HOA2498-001, HOA2498-002, HOA2498-003 Honeywell £ #M& i #8- %]
30 2R 4 HOA0825-001, HOA0825-002, HOA0825-003, HOA0825-004, HOA0860-L51, HOA0860-L55,
HOA0861-L55 , HOA0862-L55 , HOA0865-L51 , HOA0865-L55, HOA0866-L55, HOA0867-L55,
HOA0870-L51 , HOAO0870-L55 , HOA0871-L55, HOA0872-L55, HOAO0875-L51, HOAQ875-L55,
HOA0876-L55 , HOA0877-L55, HOAO0860-N51, HOA0860-N55, HOA0861-N55, HOA0862-N55 ,
HOA0865-N51 , HOA0865-N55, HOA0866-N55, HOA0867-N55, HOA0870-N51, HOA0870-N55,
HOA0871-N55 , HOAO0872-N55, HOA0875-N51, HOA0875-N55, HOA0876-N55, HOA0877-N55,
HOAO0860-P51, HOA0860-P55, HOA0861-P55, HOA0862-P55, HOA0865-P51, HOA0865-P55, HOA0866-P55,
HOAO0867-P55, HOA0870-P51, HOA0870-P55, HOA0871-P55, HOA0872-P55, HOA0875-P51, HOA0875-P55,
HOAO0876-P55 , HOA0877-P55 , HOA0860-T51 , HOA0860-T55, HOA0861-T55, HOA0862-T55 ,
HOA0865-T51 , HOAO0865-T55 , HOA0866-T55, HOA0867-T55, HOAO0870-T51, HOA0870-T55,
HOA0871-T55 , HOAO0872-T55 , HOAO0875-T51 , HOA0875-T55, HOAO0876-T55, HOAQ877-T55,
HOA1872-001, HOA1872-002, HOA1872-003, HOA1872-011, HOA1872-012, HOA1872-013, HOA1873-001,
HOA1873-002, HOA1873-003, HOA1873-011, HOA1873-012, HOA1873-013, HOA1874-001, HOA1874-002,
HOA1874-003, HOA1874-011, HOA1874-012, HOA1874-013, HOA1875-001, HOA1875-002, HOA1875-003,
HOA1876-001, HOA1876-002, HOA1876-003, HOA1877-001, HOA1877-002, HOA1877-003, HOA1879-011,
HOA1879-012, HOA1879-013, HOA1882-011, HOA1882-012, HOA1882-013, HOA1883-011, HOA1883-012,
HOA1883-013, HOA1884-011, HOA1884-012, HOA1884-013, HOA1885-011, HOA1885-012, HOA1885-013,
HOA1886-011, HOA1886-012, HOA1886-013, HOA1888-011, HOA1888-013, HOA2862-001, HOA2862-002,
HOA2862-003, HOA1889-011, HOA1889-013
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