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Dear customers:

Thank you for using the smart power electric speed controller (ESC) for brushless motor designed and
produced by HobbyKing.com. Wrong use and operation may cause personal injuries and damages on the
equipment due to the strong power at the starting of the product. We strongly recommend customers to read the
specification carefully before using the product and operate the product strictly in accordance with the
operating provisions. We assume no responsibilities generated from the application of the product, including
but not limited to liabilities for damage of incidental losses or indirect losses. Meanwhile, we assume no
responsibilities generated from the disassembly and modification by users themselves and assume no
responsibilities caused by products from the third party.

We have the right to alter products including appearance, performance parameter and operating requirement
without advanced notice. We make no guarantee, declaration or promise on whether the product is suitable for
specific purpose of users.

I. The main properties of electric speed controller for brushless motor

e Use powerful and high-performance MCU processor. The users can set function of use according to their
requirements. It fully reflects the smart property of our products as a unique advantage.

e Support unlimited rotate speed of brushless motor
e Support the function of fixed speed
e Delicate circuit design with strong anti-interference

e The starting mode can be set. The response speed of throttle is very quickly and with very stable linear of
speed regulation. It can be used in fixed wing aircraft and helicopter

e Threshold values of low-voltage protection can be set.

e With internal SBEC, the operating power to start steering engine is strong and the power dissipation is
small.

e Multi protection function: protection for abnormal input voltage/ protection for low battery/ protection for
overheat/protection of lowing power when lost of signals from throttle

e (Good safety performance under energization: the motor will not start at the time of power on regardless of
the location of pull rod of throttle in controller.

e Protection for overheat: the output power will lesson to half when the temperature reaches 100°C during the
operation of ESC. The output power will automatic recover when the temperature is under 100°C

e Supports with operation setting for all controller and setting of programming panels
e Set alarm sound. And judge the working situation after power on.

e The company has completed intellectual property on the product. The product can be continuingly updated
and upgraded. The product can be made to customers’ requirements.
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5.5V/3A- SBEC/

- 1 - * *
HK20A UBEC 20A 25A 1A UBEC 2-4Lipo 5-12NC 54*26*11 30
5.5V/3A- | SBEC/ . s
HK3A UBEC 30A 40A 1A UBEC 2-4Lipo 5-12NC 54*26*11 32
Notice:

1) The ESC with SBEC supply steering engine with switching power. The output voltage is 5.5V. The
load current of steering engine is 4A. At the moment of 2 seconds can reach 8A.

2) The ESC with UBEC supply steering engine with linear power. The output voltage is 5.5v. The load
current is 1A.

3) OPTO means that there is no BEC inside ESC. The steering engine and receiver shall be supplied
with power separately.

4) Customized BEC can be made according to customers’ requirements.

5) Customized ESC can be made according to customers’ requirements.

II. The introduction of the connection in the ESC

In order to avoid short circuit and leakage, the joint are connected by thermal shrinkable pipe to ensure
insulation.
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Battery Pack Black Red White Motor

II1. The function of electric speed controller for brushless motor

1. Reset to factory default
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4. Threshold set of protection for low voltage (set a protective value for low voltage)

5. Motor entrance angle set (improve the service efficiency of ESC and the stability in the starting)
6. Accelerated startup set (used in precise gear box and application of helicopter)

7. Helicopter mode (used in application of helicopter)

8. Steering motor (clockwise/anticlockwise)

9. Operating frequency set

10. Protection mode under low voltage (reduces power or halts immediately)
VI. The operation steps of programming in ESC for brushless motor.

Push the pull rod of throttle in the ESC to the highest position to make the ESC enter the setting mode and
then turn on the ESC.

Remark: the ESC enters the setting mode when the pull rod of throttle in the ESC is pushed to the highest
position; the ESC enters the working mode when the pull rod of throttle in the ESC is pushed to the lowest
position.

1) Connect the battery pack to the ESC. After two seconds, a beep shows that the ESC enters the setting mode.
The menu of setting mode is a cycle model. Each function corresponds to one corresponding musical tone.
Each musical tone will ring out for four times continuously. During the four periods when music rings, push the
pull rod of throttle in the ESC to the lowest position. Then the motor will give out a beep to inform that
corresponding parameters have been stored, and the ESC enters the working mode.

2) Repeat the above operation to set various functions you need.

Remark: Can also set with programming panels ( optional accessories ) . Refer to specification of
programming panels for setting method.

1. Brake: turn on/turn off

Turn on: the propeller stops immediately when the throttle works under the smallest position.
Turn off: the propeller stops naturally when the throttle works under the smallest position.

2. Battery types: LiPo or NiCd/NiMh
NiCd/NiMh- set protection point for NiCad/NiMh.

Lipo-set protection point for Lipo and detect numbers of battery automatically in the battery pack.

Remark: the choice of NiCad/NiMh battery will make the ESC automatically set the cutoff value of voltage
at 65% of factory defaults. The cutoff value can be modified through the function of protection
for low voltage in case of changes. Once the battery pack of NiCad/NiMh connects to the power,
the ESC will read its initial voltage. The voltage will used as a reference value for cutoff value of
voltage.

3. Protection function of low voltage: low/middle/high

1) In case of Ni-xx battery pack: the cutoff value of voltage is 50%/65%/65% of the initial voltage of
battery pack under low/middle/high threshold value.

2) In case of Li-xx battery pack: the number of batteries can be calculated automatically. Users need not to
set anything except the types of battery. The ESC provides three optional gears for protection point of low
voltage: low(2.8V)/middle(3.0V)/high(3.2V)

For example: the protection cutoff voltage for low voltage is 11.2V as low /12.0V as middle/12.8V as high
in case of Li-po battery pack with four batteries and voltage at 14.8V.
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3) The types of battery: Lipo battery with automatic detection.

4) The cutoff value under low voltage: middle (3.0V/65%)

5) The angle of entrance in motor: automatic

6) Setting for accelerated startup: smooth

7) The setting Mode for helicopter: off

8) The frequency of working: 8kHz

9) Protection mode under low voltage: reduce power

5. The angle of entrance in motor: automatic/low/high

Automatic-the ESC detect the most suitable angle of entrance in motor automatically.
Low (7-22 degree) — suitable for the setting of most motors with inner rotor

High (22-30 degree)-suitable for the setting of most motors with outer rotor and 6 poles or more than poles

Under most cases, the automatic angle of entrance is suitable for all motors. However, in order to increase
efficiency, we recommend using low angle of entrance in motors with 2 poles (generally inner rotor), and using
high angle of entrance in motors with 6 and more than 6 poles (generally outer rotor). We can set a high angle
of entrance for motors with higher rotate speed. Some motors need special angle of entrance. We recommend
using the angle of entrance recommended by motor producers or automatic detected angle of entrance in case of
uncertainty.

Remark: please debug the motor on the ground after successfully altering the angle of entrance in motor.
Setting for accelerated startup: provide rapid accelerated start up with linear throttle response.

Ultra smooth startup: the lag time of throttle response between the starting and highest speed is 1.5 seconds.
The setting mode can prevent the precision gear/gearing dropping under momentary load. The setting mode is
recommended to use in fixed wing model with gear box or helicopter.

Smooth startup: the lag time of throttle response between the starting and highest speed is 1 second. The
setting mode is recommended to use in fixed wing model with gear box or helicopter.

Accelerated startup: there is no lag time of throttle response between the starting and highest speed. The
setting mode is recommended to use in fixed wing model with direct drive.

6. The Mode for helicopter: (use in application of helicopter)
Turn off the helicopter

Helicopter 1: the lag time of throttle response between the starting and highest speed is 5 seconds. However,
if the throttle is turned off after startup, the next startup will commence in common mode.

Helicopter 1: the lag time of throttle response between the starting and highest speed is 15 seconds. However,
if the throttle is turned off after startup, the next startup will commence in common mode.

Remark: once working under mode for helicopter, the brake and types of protection under low voltage will
be reset automatically to mode of no brake and reduce power mode separately regardless of previous setting of
ESC.

7. Steering motor (clockwise/anticlockwise)

In most cases, the clockwise and anticlockwise rotation of motor can be realized by exchanging any two lines
among the three output lines in the ESC connected to the motor. The direction of rotation can be changed by
altering the setting value on the ESC in case that the wire connected to motor has been directly welded on the
ESC.

8. Operating frequency: 8kHz/16kHz
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default setting 1s & ere are louder RF noise under the operating frequency o
9. Protection mode under low voltage: reduce power/ halt immediately

Reduce power- the ESC will reduce the output power of motor when reaches default protection threshold
for low voltage (recommend)

Halt immediately-the ESC will cut off the output power of motor when reaches default protection threshold
for low voltage

V. The order and introduction of circle menu under programming mode

e Turn on ESC- push the throttle to the highest position-connect the ESC to battery- wait two second-enter
programming mode

After enter programming mode, the following beeps will give out in accordance with the following circuit.
After certain warning tone, push the throttle to the lowest position during the four beeps.

Confirm and reserve the setting.

The setting of programming :( the five following warning tone is as follows.)
A= - beep- short sound
B= beep-beep-beep 3 three continuing sounds
C=~~beep gradual changing sound+beep
D= beep ™ low sound
E= beep-- long sound
musicl throttle A-A-A-A
music2 brake B-B-B-B
music3 nickel-hydrogen C-C-C-C
types of battery battery
music4 lithium battery D-D-D-D
music5 protection low E-E-E-E
music6 | threshold for low middle AA-AA-AA-AA
music7 voltage high BB-BB-BB-BB
music8 Recover to factory default setting CC-Cc-cc-cc
music9 Automatic DD-DD-DD-DD
musicl0 [ Angle of entrance Low EE-EE-EE-EE
musicll High AAA-AAA-AAA-AAA
musicl2 Ultra smooth BBB-BBB-BBB-BBB
musicl3 Startup of motor Smooth CCC-CCc-ccce-cce
music14 Accelerated DDD-DDD-DDD-DDD
startup
musicl5 Turn off EEE-EEE-EEE-EEE
music16 Mode for The he(lilc‘ipter AAAA-AAAA-AAAA-AAAA
helicopter moce
music17 The helicopter | pppR BRRR-BBBB-BBBB
mode 2
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music20 motor 16K EEEE-EEEE-EEEE-EEEE
music21 Protection mode Reduce power AD-AD-AD-AD
music22 | under low voltage cutoff output AL-AE-AE-AE

e The warning tone: the warning tone is set as audible sound to help users judge abnormal condition after turn
on the power.

1. Fail to enter working mode after turn on the power: the routine of throttle has not been set yet.

2. Continuing beeps: the pull rod of throttle is not in the lowest position

3. There is a short pause after a beep: the ESC can not detect normal throttle signals from receiver.

4. There is a pause of one second after a beep: the voltage of battery pack is out of acceptable limit (once
the battery is connected, the ESC will carry out a self-checking and check the voltage of battery.)

VI. The smart protection functions of ESC.

Types of
protection Descriptions of protection
If the motor fails to startup normally in two seconds after push the throttle to start, the ESC will
Protection | cut off the motor. The throttle shall be reset to commence a restart. Possible reasons: there is a
for startup | disconnection or poor contact in wiring between the ESC and motor. The propeller is stemmed by
other objects. The speed reduction gear is badly blocked.
. When the working temperature in the ESC is higher than 100°C, the ESC will reduce the output
Protection : | . o
for power automatically to commence protection, bgt will reducej the: output power to 40% of full
temperature power to reserve some power for motor and avoid crash landing instead of turning off all output
power. The ESC will recover to max power as the temperature falls.
The ESC will reduce the output power to motor when the ESC detect that there are 2 seconds’ lost
of throttle signals. If there another 2 seconds’ lost of throttle signals, the ESC will cut off motor
Protection | automatically. If the throttle signals recover during the reduction of output power of motor, the
for lost of | ESC will recover control of throttle at once. In this method, in the case of momentary lost of
throttle signals (within 2 seconds), the ESC will not commence the protection of throttle. Only when the
signals control signals have been lost for a long time, the ESC will commence protection. However, the
ECS will reduce the output power gradually instead of cutting off output power immediately so
that the players will have certain period to rescue the machine. It has both safety and practicability.

VII. The routine of throttle shall be set at the first time turn on the ESC.

The feature of HobbyKing ESC is to set best routine of throttle according to different transmitters. The
ESC can obtain most stable throttle linear response through the total routine of throttle in transmitters. The
objective is let the ESC to obtain and remember the output signals of throttle in transmitters. The operation
needs to be carried for one time. Please repeat the operation when change transmitters.

Notice: must to check carefully whether polarities of all connector assembly are correct and whether the
installation is firm before connect the battery pack during the using to avoid damages to the ESC due to
incorrect connection between polarities or short cut.

The operation when use the ESC for the first time is as follows:
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Turn on the remote
control and push the
pull rod of throttle
to the lowest
positpn

Connect battery
pack with the ESC,
the ESC will give
out two group
sounds to present
that the ESC enters
working mode when
the ESC is
electrified for the
first time.

The first  group
sound means that
the  number of
battery in battery
pack connected to
the ESC (three
beeps to  three
batteries, four beeps
to four batteries.)

The second group
sound means the
situation of brake.
(One beep to the
open of brake, two
beeps to the close of
brake). The
preparation of the
ESC is completed.

Remark: if the motor suddenly stops when your model airplane are flying, you shall immediately push the
pull rod of throttle to the lowest position and then push to the high position. Then the motor will restart. You
shall land the model airplane immediately with throttle controlled with a lower position.

Please pay attention to the following safety information when using.

e Never disassemble any electro components in the ESC by yourself, or permanent damages or lost of
information will occur.

e Check the setting of receiver. Do not install propeller or small driving gear on motor if you haven’t confirm
that the setting of receiver is correct when test the ESC and motor for the first time.

e Do not use cracked or broken battery pack.

® Do not use battery pack easily get overheat.

e Do not use short-cut battery.

® Do not use cable insulation material against standards.

e Do not use cable connector against standards.

e The number of battery or servo system shall not exceed the rules for ESC.

e The voltage of battery shall not exceed the scope of working voltage of ESC.

e Pay attention to the polarities of battery. Wrong polarities will damage the ESC.
e Be sure that the ESC will not use in manned craft or other manned machines.

® Do not place the ESC in moist or over exposure.

e Do not take out battery when the motor is working, for the generated large peak current will damage the ESC.

® Do not pack anything outside the ESC. Install the ESC in places with good ventilation and heat dissipation as
far as possible.
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Problems

Possible reasons

Solutions

After power on, the motor
fails to work and there is
no music. The servo
system fails to work and
switch on.

There is a poor contact
between battery pack and
ESC.

The power is off.

Clean the plugs again or change plugs. Check and
confirm the polarities of wiring.

The polarities of connection
between receiver and signal
wires of ESC are wrong

Check the signal wire to ensure the polarities are
correct.

The welding is not firm so a
poor contact easy happens.

Weld the connecting line for the second time.

The wiring polarities of

batteries are wrong.

Check the battery pack and exchange battery
pack with full voltage in accordance with
standards.

Other quality problems in
ESC

Change ESC

After power on, there is
sound that ESC
automatically check the
number of batteries, but
the motor fails to work.

The ESC fails to set routine of
throttle.

Reset the routine of throttle.

The ESC work
successfully, but motor
fails to work. There is no
music.

After power on of ESC
,motor fails to work and
gives out warning
tone(two bees and short
pause)

There is a poor contact or
welding between ESC and
motor.

Check the end of connector or change connector
or weld the wiring of motor again.

Bad motor

Change motor

Protection for low voltage in
ESC. The voltage of battery is
out of acceptable limit.

Check the voltage of battery group, change with
battery group of full voltage.

After power on, motor
fails to work but gives out
warning tone(one beep
and short pause

There is no output signal of
throttle in receiver.

Check and confirm the connection between signal
wire and throttle in receiver is correct.

Check the transmitters and receivers to ensure
that there are output signals.

After power on, motor
fails to work and gives out
continuing beeps

The pull rod of throttle is not
in the lowest position

Push the pull rod of throttle to the lowest position
and reset the routine of throttle.

After power on, motor
fails to work and gives out
two long beeps and then
two short beeps

ESC enters programming
mode due to wrong pros and
cons setting of throttle
channel.
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connection line between ESC and motor

2. Change direction by changing the rotation
setting of motor directly with remote control or
programming panels.

The motor stops in the
flying.

The voltage of battery is lower
than default protection
threshold for low voltage, and
the protection mode for low
voltage is cut off.

1. Set the protection threshold for low voltage
correctly. Fly with battery of full voltage. The
protection mode for low voltage is set in mode of
reduces power (default mode). Please land your
model airplane in time if you find reduction of
power during the flying.

2. Control the model airplane flying in the scope
of remote control

3. Pay attention to the voltage of battery in
remote control. Please land the model airplane in
time if there is large reduction in voltage.

Lost of throttle signals

1. Check the operation of remote control is
correct.

2. Check if the remote control is suitable to
receiver.

3. Please try restarting to recover normal
operation if there is strong electromagnetic
interference in the operating environment. If the
problem occurs again and again, please change
flying site for there is too strong interference
from outside environment in this flying site.

Poor contact in wiring.

Check the connection between plug of battery
pack, output line of battery and connection line of
motor is reliable.
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Sealed Lead-Acid Battery

Absorbant Glass Mat (AGM) technology for superior performance. Valve regulated, spill proof construction allows safe
operation in any position. Approved for transport by air. D.0.T., LAT.A,, F.A.A. and C.A.B. certified. U.L. r ecognized

under file number MH 20567.

Nominal Voltage

Nominal Capacity
20-hr.  (1.75A)
10-hr.  (3.26A)
5-hr.  (5.95A)
1-hr. ~ (21.00A)

Approximate Weight
Internal Resistance (approx.)
Shelf Life (% of normal capacity at 77° F (25° Q))

3 Months 6 Months
91% 82%
Temperature Dependancy of Capacity
104° F 77°F 32°F
102% 100% 85%

AGM Operational Temperature
AGM Storage Temperature

12 volts

77°F (25° Q)
35.00 Ah

32.55 Ah

29.75 Ah

21.00 Ah

22.5 Ibs (10.2 kgs)
12mQ

12 Months
64%
(20 hour rate)
5°F
65%
-20'Cto 45°C
-20°Cto 45°C

§

)

Charge Method (Constant Voltage)
Cycle Use (Repeating Use)
Initial Current

Control Voltage

Float Use

Control Voltage

»
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10.5 A or smaller

145-149V

13.6-13.8V

UB12350

Maintenance-Free

Terminals

L:7.75in (196.9 mm)

W:5.19in (131.83 mm) AN
H:6.14in (156 mm)

TH:7.13in (181.9 mm)
Tolerances are +/- 0.04 in. (+/- Tmm)
and +/- 0.08 in. (+/- 2mm) for height
dimensions. All data subject to
change without notice.

L Series (L Type Terminal)

e L W i h

L 17.5 | 7.0 17.0 | 7.0 6.0

F.V/ITime 5MIN 10MIN  15MIN 30MIN  1HR 2HR 3HR 4HR 5HR 8HR 10HR 20HR
9.60V 122.0 89.0 63.0 38.0 19.8 12.0 8.5 6.6 5.4 3.8 3.5 1.9
10.20V 108.0 81.0 56.0 36.0 18.6 11.0 8.3 6.4 5.3 3.8 3.4 1.8
10.50V 104.0 77.0 53.0 35.0 18.0 10.8 8.1 6.3 5.3 3.7 3.3 1.8
10.80V 100.0 73.0 50.0 34.0 17.0 10.5 7.9 6.2 5.1 3.6 3.3 1.8
11.10V 96.0 69.0 46.0 33.0 17.0 10.2 7.6 6.0 5.0 3.5 3.1 1.7
F.V/Time 5MIN 10MIN  15MIN 30MIN  1HR 2HR 3HR 4HR 5HR 8HR 10HR 20HR
9.60V 1297.0 946.0 666.0 403.0 229.0 134.0 98.0 76.0 63.0 44.0 40.0 21.7
10.20V 1194.0 901.0 623.0 399.0 216.0 128.0 96.0 75.0 62.0 43.0 39.0 21.1
10.50V 1175.0 876.0 599.0 397.0 209.0 125.0 93.0 73.0 61.0 43.0 39.0 20.9
10.80V 1160.0 853.0 576.0 396.0 203.0 122.0 91.0 72.0 60.0 42.0 38.0 20.7
11.10V 1139.0 825.0 550.0 393.0 200.0  122.0pg= 90.0 71.0 60.0 42.0 37.0 20.1
iSo 8401 :2008 U1205-1
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UB12350

IMaintenance-Free
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SECTION B OCTURA PROPELLERS PRICE LIST JANUARY 2013

prop number dia./mm dia./inches pitch/mm pitch/inches fits shaft size plastic aluminum berylilum
copper

0930 S0mm 1.18" x09 = 272.0 mm 1.062" J25 - 11.85 11.85

0937/3 3Zmm 1.48" x09 = 33.3 mm 1.332" 125 - 17.40 1740

0937/3R 37mm 1.48" x09 = 33.3 mm 1.332" 125 - 17.40 17.40

095513 somm 217" x09= 49.5 mm 1.953" A87 - - 20.90

0955/3R SSmm 217 x09 = 49.5 mm 1.953" 187 - = 20.90

0977 Z7mm 3.03" x09= 69.3 mm 2.727" 230 2 - 24.65

1240 40mm. Lh7 x12-= 48.0 mm 1.6884" 187 115 - -

1240/3 40mm 1.57 X112 = 48.0 mm 1.884" 187 - - 12.75

1245 45mm 1 x12= 24.0 mm 2.124" J87 Fazay - 16,10

1250 S50mm 1.97" x12= 60.0 mm 2.364" .187 1.35 -

1250R S0mm 1.97° x1l2= £0.0 mm ;.364“ A87 1.35 -

1255 S5mm 217" x12= £6.0 mm 2.604" 187 1.50 -

1270 70mm 2.76" x1l2= 84.0 mm 3.312" 187 2.15

73 Jamm 248 [ x13= Jasamm L9 am - | [ 1250

1337/3

Tesis publicada con autorizacion del autor
No olvide citar esta tesis



PONTIFICIA

TESIS PUCP ' g:_ll_\(éELI}‘s:!!A)AD
DEL PERU

1427 27mm 1.07" xl4= 37.8 mm 1.498" 125 - 11.85 11,85
1435 35mm 1.38" x1l4= 49.0 mm 1.932" 187 1.08 - -

1440 40mm 1.57 x1l4= 56.0 mm 2.198" A87 1.15 = 15.75
1445 45mm 1.77" x14= 63.0 mm 2.478" .187 1.25 - 16.10
1450 S0mm 197" x1l4= Z70.0 mm 2.758" 187 135 - 16.95
1452 S2mm 2.05" x1l4-= 2.8 mm 2.870" A87 - - 17.30
1455 5Smm 2417 xl4= 77.0 mm 3.038" J87 1.50 - 17.95
1455/3 55mm 2.17" x14= 77.0 mm 3.038" 187 - - 20.90
1457 5Zmm 2.24" x1l4= 79.8 mm 3.136" 187 1.60 - 19,20
1457R S7mm 2.24" x1l4= 79.8 mm 3.136" 187 1.60 - -

145713 57mm 2.24" x1l4= 79.8 mm 3.136" 187 - - 21.70
1460 60mm 2.36" x1l4= 84.0 mm 3.304" 187 1.70 - 19.50
1462 62mm 2.44" Xl4= §6.8 mm 3.4186" 187 1.80 - 20.00
1462R S2mm 244" Xxl4= 86.8 mm 3.416" 187 1.80 - -

1465 65mm 2.56" xl4= 91.0 mm 3.584" 187 1.95 - 20.70
1467 e7mm 2.64" X14= 93.8 mm 3.686" 250 - - 22.18
1470 Z0mm 2.76" x14= 98.0 mm 3.864" 187 215 = =

1470 Z0mm 2.76" x1l4= 98.0 mm 3.864" 250 - - 22.85
1475 75mm 2.95" x1l4= 105.0 mm 4.130" 250 - - 24.00
1540 40mm 1.57" x15= 60.0 mm 2.355" .187 - - 15.75
1567 67mm 2.64" x15= 100.5 mm 3.960" .250 - - 22.15
1630 30mm 1.18" x16 = 48.0 mm 1.888" 125 - 11.85 11.85
1640 40mm 1.57" x1.6 = 64.0 mm 2.512" .187 - - 15.75
1650 50mm 1.97" x16 = 80.0 mm 3.152" .187 - - 16.95
1655 55mm 217" x1.6= 88.0 mm 3.472" .187 - - 17.95
1657 57mm 2.24" x1.6 = 91.2 mm 3.584" .187 - - 19.20
1662 62mm 2.44" x16= 99.2 mm 3.904" .187 - - 20.00
1667 67mm 2.64" x16= 105.0 mm 4.224" .250 - - 22.15
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1732 32mm 1.26" x1.7= 54.4 mm 2.124" .125 - 11.85 11.85
1735 35mm 1.38" x1.7= 59.5 mm 2.364" .125 12.25 12.25
1740 40mm 1.57" x1.7= 68.0 mm 2.669" .187 - 15.75
1740/3 40mm 1.57" x1.7= 68.0 mm 2.669" .187 - - 17.75
1742/3 42mm 1.65" x17= 71.4 mm 2.805" .187 - - 18.45
1745/3 45mm 1.777 x17= 76.5 mm 3.009" .187 - - 19.15
1747 47mm 1.85" x1.7= 79.9 mm 3.145" .187 - - 16.50
1750 SOmm 1.97" x17= 85.0 mm 3.349° .187 - - 16.95
1752/3 52mm 2.05" x1.7= 88.4 mm 3.485" .187 - - 20.55
1755 55mm 2.17" x1.7 = 93.5 mm 3.689" .187 - - 17.95
1760 60mm 2.36" x1.7= 102.0 mm 4.012" .187 - - 19.50
1860 6omm | 236" | x18= | 108.0mm | 4.248" 187 | - : | 19.50
1930 30mm 1.18" X19 = 520 mm 2.2492" 125 - 11.85 11.85
1938 38mm 1.50" X19= 72.2 mm 2.850Q" 187 - 15.60
1945 45mm 177" X1.9 = 85.5 mm 3.363" 187 16.10
1950 S0mm 1.97 Xx19= 95.0 mm 3.743" J87 - 16.95
1950/3 S0mm 1.97" Xx19= 95.0 mm 3.743" 187 - 2045
1955 55mm 217" x1.9 = 104.5 mm “4.123" .187 - 17.95
1957 SZmm 2.24" x1.9= 1083 mm 4.256" 187 - 19.20
1967 67mm 2.64" x19 = 127.3 mm S.016" .250 22.15
2035 35mm 1,.38" X2.0= 70.0 mm 2.760" .187 1.05

2041 41mm 161" X200 = 82.0 mm 3.220" 187 - 15.80
2045 45mm L7 x20= 90.0 mm 3.540" 187 1.25 -
2047 47mm 1.85" x20= 94.0 mm 3.70Q0" 187 - 16.50
2050 50mm 1.97" X 2.0 = 100.0 mm 3.964" .187 1.35 16.95
2055 Ssmm 21 X20= 110.0 mm 4,340" 187 1.50 -
2060 60mm 2.36" x2.0= 120.0 mm 4.720" 187 1.70 - 19.50
2132 32mm 1.26" x2.1= 67.2 mm 2.646" 125 11.85 11.85
2135 Jomm 1.38" x2.1= 73.5 mm 2.898" 125 12.25 12.25
213713 37mm 1.48" X2.]= ZZ2.7 mm 3.108" JA87 17.50
2140 40mm 1.57" x2.1= 84.0 mm 3.297" .187 - 15.75
2140/3 40mm Y x21l= 84.0 mm 3.297" 187 - 1275
2142/3 42mm 1.65" x2l= 88.2 mm 3.465" 87 - 18.45
2150/3 S0mm 1.97" x21= 105.0 mm 4.137" 187 20.45
2160 60mm 2.36" x2.1= 126.0 mm 4.956" 187 1.70 - 19.50
2167/3 67mm 2.64" x21l= 140.7 mm 2.544" 250 - 30.85
2170 70mm 2.76" x2.1= 147.0 mm 5.796" .250 22.85
2175 75mm 2.95" x2.1= 157.5 mm 6.195" .250 - - 24.00
2250 S0mm 1.97" X22= 110.0 mm 4.334" .187 - - 16.95
2260 60mm 2.36" Xx22= 132.0 mm 5.192" .187 - - 19.50
2267 67mm 2.64" x22= 147.4 mm 5.808" .250 - - 22.15
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2337 37mm 148" | x23= | 85.1mm 3.404" 187 ’ 15.40
2352 52mm 205" | x23= | 119.6 mm 4,715 187 - 17.30

| He67 [ 67mm | 264" | x16= | 1072mm | 4.224° 250 |5 1pas |
M435/3 35mm 138" | x1.4= | 49.0mm 1.932" 125 17.40 17.40
M440 40mm 157" | x1.4= | 56.0 mm 2.198" 187 3 15.75
M445 45mm 177 | x14= | 63.0mm 2.478" 187 L 16.10
M447 47mm 185 | x14= | 65.8mm 2.590" 187 - 16.50
M545 45mm 1.77" x1.5= 67.5 mm 2.655" .187 - 16.10
M575 75mm 295" | x1.5= | 112.5mm 4.425" 250 . 24.00

[ meas | asmm | 177 | x16= | 72.0mm | 2.832" 187 s [ 1610 |

| N94O [ qomm | 157 | x19= | 76.0mm | 2.983" 187 | | 1575 |
V935/3 35mm 138" | x1.9= | 66.5mm 2.622" 125 17.40
va37/3 37mm 148" | x19= | 703 mm 2.812" 187 17.50
V9403 40mm 157 | x19= | 76.0 mm 2.983" 187 17.75
\V342/3 42mm 1.65" x19 = 79.8 mm 3.135" 187 - 18.45
V947/3 47mm 185" | x19= | 89.3 mm 3.515" 187 20.00
V955/3 S5mm 217" | x19= | 104.5mm 4.123" 187 20,90
V962/3 62mm 244" x19 = 117.8 mm 4.636" 187 : 26.55
V967/3 67mm 264" | x19= | 127.3mm 5.016" 250 . | 30.85
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P735 35mm 1.38" x1.7= 59.5 mm 2.346" .125 - 12.25 12.25
P741/4 41mm 1.61" x17= 69.7 mm 2.737" .187 - - 20.70
pP747 47mm 1.85" x17= 79.9 mm 3.145" .187 - - 16.50
P767/3 67mm 2.64" x1.7 = 113.9 mm 4.488" .250 - - 30.85
P775 75mm 2.95" x17= 127.5 mm 5.015* .250 - - 24.00
X427 27mm 1.07" x1.4= 37.8 mm 1.498" 125 - 11.85 11.85
X430 30mm 1.18" x14 = 42.0 mm 1.652" .125 - 11.85 11.85
X430R 30mm 1.18" x1.4 = 42.0 mm 1.652" .125 11.85 11.85
X431 31mm 1.22" x14= 43.4 mm 1.708" .125 1.50 G 2

X432 32mm 1.26" x14 = 44.8 mm 1.764" .125 - 11.85 11.85
X435 35mm 1.38" x14= 49.0 mm 1.932" .125 - 12.25 12.25
X437/3 37mm 1.48" x14= 51.8 mm 2.072" .187 - 17.50 17.50
X438 38mm 1.50" x14= 53.2 mm 2.100" .187 - 15.60 15.60
X440 40mm 1.57" x14= 56.0 mm 2.198" .187 - 15.75 15.75
X440/3 40mm 1.57" x14= 56.0 mm 2.198" .187 - 17.75 17.75
X442 42mm 1.65" x14 = 58.8 mm 2.310" .187 - 15.90 15.90
X442R 42mm 1.65" x14-= 58.8 mm 2.310" .187 - 15.90 15.90
X445 45mm 1.77" x14-= 63.0 mm 2.478" .187 - 16.10 16.10
X447 47mm 1.85" x14 = 65.8 mm 2.590" .187 - 16.50 16.50
X447R 47mm 1.85" x14=_ | 65.8mm 2.590" .187 - 16.50 16.50
X447/3 47mm 1.85" x14= 65.8 mm 2.590" .187 - 20.00 20.00
X448 48mm 1.90" x1.4= 67.2 mm 2.660" .187 - 16.65 16.65
X450 SOmm 1.97" x14= 70.0 mm 2.758" .187 - 16.95 16.95
X450/3 S0mm 1.97" x14= 70.0 mm 2.758" .187 - - 20.45
X450/3R S0mm 1.97" x14 = 70.0 mm 2.758" .187 - - 20.45
X452 52mm 2.05" x14= 72.8 mm 2.870" .187 - - 17.30
X452/3 52mm 2.05" x14= 72.8 mm 2.870" .187 - - 20.55
X455 55mm 2.17" x1l4= 77.0 mm 3.038" .187 - - 17.95
X455/3 SSmm 217" x14-= 77.0 mm 3.038" .187 - - 20.90
X457 57mm 2.24" x14= 79.8 mm 3.136" .187 - - 19.20
X457R 57mm 2.24" x14= 79.8 mm 3.136" .187 - - 19.20
X457/3 57mm 2.24" x14= 79.8 mm 3.136" .187 - - 21.70
X460 60mm 2.36" x14 = 84.0 mm 3.304" .187 - - 19.50
X460/3 60mm 2.36" x14= 84.0 mm 3.304" .187 - - 22.00
X462 62mm 2.44" x14 = 86.8 mm 3.416" .187 - - 20.00
X465 65mm 2.56" x14= 91.0 mm 3.584" .187 - - 20.70
X465R 65mm 2.56" x14= 91.0 mm 3.584" .187 - - 20.70
X467 67mm 2.64" x14= 93.8 mm 3.696" .250 - - 22.15
X470 70mm 2.76" x14= 98.0 mm 3.864" .250 - - 22.85
X470R 70mm 2.76" x14 = 98.0 mm 3.864" .250 - - 22.85
X470/3 70mm 2.76" x14= 98.0 mm 3.864" .250 - - 31.20
X472 72mm 2.84" x1.4= 100.8 mm 3.976" .250 - - 23.45
X482 82mm 3.22" x1l4= 114.8 mm 4.508" .250 - - 26.25
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| _XS48 48mm 1.90" Xlh = 72.0 mm 2.850" 187 - - 16.65
X960 1 60mm 2.36" X:1.5 = 84.0 mm 3.540" 187 - - 19.50
X572 72mm 2.84" X15 = 108.0 mm 4.260" 250 - - 2345
X632 32mm 1.26" ¥ 16 = 51.2 mm 2.016" 125 - 11.85 11.85
X637 37mm 148" | x16= 59,2 mm 2.368" 187 - 15.40 15.40
X640 40mm Y X1.6 = 64.0 mm 2.512" 187 - 15.75 15.75
X642 42mm 1.65" %16 = 67.2 mm 2.640" 187 - 15.90 15.90
X645 45mm 1.77" X 16 = 72.0 mm 2.832" 187 - 16.10 16.10
X646 46mm 1.81" x16 = 73.6 mm 2.896" 187 - 16,40 16.40
X646/3 46mm 1.81" X186 = 73.6 mm 2.896" 187 - 19.75 19.75
X648 48mm 1.90" x16= 76.8 mm 3.040" 187 z 16.65 16,65
X665 65mm 2.56" %16 = 104.0 mm 4.096" 187 - - 20.70
X665R. 65mm 2.56" X6 = 104.0 mm 4.096" 187 - - 20,70
X670 70mm 2.26" x16 = 112.0 mm 4.416" 250 - - 22.85
Y531 31mm 1.22° 47.7 mm 1.877" 125 1.50 = 5
Y534 34mm 1.34" 52.3 mm 2.059" 125 1158 = =
Y535 35mm 1.38" 53.9 mm 2.125" 125 - 12.25 12.25
Y536 36mm 1.43" 55.8 mm 2.200" 187 = - 15.30
Y537/3 37mm 1.48" 57.0 mm 2.279" 187 - - 17.40
Y547 47mm 1.85" 72.3 mm 2.849" 187 - . 16.50
Y557 57mm 2.24" 87.6 mm 3.449" 187 - = 19.20
YS67 67mm 2.64" 103.2 mm 4.066" 250 = = 22.15
Y572/3 72mm 2.84" 110.9 mm 4.373" 250 = - 36.40
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| z353 35mm 1.36" | x1.6= | 57.6mm 2.176" 125 - - 17.40
| zs0 . 50mm 197" | x16= | 80.0mm 3.152" 187 | 1.35 ; "
| Z55 _55mm 217° | x16= | 88.0mm 3.472" 187 1.50 - -
_Z60 60mm 2.36" X.1.6= 96.0 mm 3.776" 187 1.70 - -
1.25 3. 7mm | 1.25" | x1.8= | 57.0mm 2.250" 125 - : 11.85
1.6 40.6mm | 1.60" | x18= | 73.2mm 2.880" 187 1.15 - -
1.6/3 406mm | 1.60" | x18= | 73.2mm 2.880" 187 - - 18.20
1.8 45.7mm 1.80" x18= 82.4 mm 3.240" 187 1.25 - -
2.0 50.8mm | 2.00" | x18= | 91.4mm 3.600" 187 1.35 - -
2,0/4 50.8mm | 2.00" | x18= | 914 mm 3.600" 187 | - - 20.70
2.1/3 533mm | 210" | x18= | 96.0mm 3.780" 187 - - 20.70
2.2 ss8mm | 220" | x18= | 1006 mm 3.960" .187 1.50 - -
24 609mm | 240" | x18= | 109.7 mm 4,320" 187 1.70 - -
2.4/3 60.9mm | 240" | x1.8= | 109.7 mm 4.320" 250 - - 22.85
2.6 66.0mm | 260" | x1.8= | 1189 mm 4.680" 187 1.95 - -
2.8 71.1mm_ | 280" | x1.8= | 128.0 mm 5.040" 187 2.15 - -
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Y572/3

M435/3

NOTE - ALL METAL PROPELLERS COME IN A MATTE FINISH AND MAY REQUIRE SOME BALANCING. PLEASE SPECIFY
MATERIAL ( ALUMINUM, BERYLLIUM COPPER OR PLASTIC). A DASH ( - 3 IN A COLUMN MEANS THAT SIZE / MATERIAL
COMBINATION IS NOT AVAILABLE. THE PLASTIC AND ALUMINUM PROPELLERS ARE INTENDED FOR USE ON LOW
POWER ELECTRIC POWERED BOATS ONLY, NOT SUIATABLE FOR NITRO OR GAS POWERED BOATS.

WE DO NOT RECOMMEND INSTALLING .250 BORE PROPELLERS ON .187 (OR 3/16") SHAFTS FOR SURFACING
PROPELLER APPLICATIONS, A REDUCER BUSHING (OC68RB) IS AVAILABLE FOR ADAPTING .250 DIAMETER BORE
PROPELLERS TO A .187 SHAFT.

PROPELLERS NUMBERS SHADED IN LIST ARE THE PROPELLERS IN THE PHOTOS.
/3 - THREE BLADE PROPELLER
/4 - FOUR BLADE PROPELLER

R - RIGHT HAND ROTAION - ALL OTHERS STANDARD LEFT HAND ROTATION
SHAFT SIZES : .125 = 1/8" .187 = 3/16" .250 = 1/4"
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The EchoBoat-RC system is a turnkey survey package, including GPS and echo
sounder, remote control electronics, and an integrated data telemetry system.
Remote control of the survey boat is easy using GPS position and heading available
in real time on the shore laptop. A high power remote control system offers up to Tkm
range, with a survey endurance of over 8 miles on a single battery pack.

For professional hydrographic survey requirements, the EchoBoat-RC may be
specified to individual customer requirements. The boat may be purchased with the
desired depth sounder pre-installed, or supplied ready to accept existing equipment
from the user’s survey pool. Similarly, customized cabling can be included allowing
the boat to accept existing GPS, GNSS and RTK positioning systems. For a turnkey
survey-grade system, the EchoBoat-RC is offered with our SonarM8 echo sounder and
Hemisphere A-100 submeter GPS.

The EchoBoat-RC boat is compatible with hydrographic data acquisition software
such as HYPACK or HYDROpro, and use the standard NMEA data format for data
transmission.
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Typical Survey Speed

3 kts (1.5 m/s)

Top Speed 5kts (2 m/s)
Hull Length 180 cm
Hull Width 90 cm

Battery Endurance - Top Speed

70 min = approx 2 miles

Battery Endurance - Cruising Speed

140 min = approx 3 miles

Payload 40 Ibs

Power 12V NiMH Packs (1)
Motor Brushed DC outdrive (1)
Hull Material UV Resistant ABS
Weight 23 kg
Hardware Stainless Steel

R/C Control Hitec with on-board

telemetry

Remote Antenna

Omni Directional

Remote Range

1,000 m

GPS

Customer specified

Depth Sounder

SonarM8, Sonarmite, Sonarmite
DFX, Odom CV100, Customer
Specified

Communications

Bluetooth radio modem or
900MHz spread spectrum
radio modem

Depth Sounder Transducer

Through hull mount
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