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Faster - More Accurate - Field
Programmable

The TachePak 1 computing
speed switch is a single channel
instrument. It measures input
frequency and converts the resulting
guantities to relay closure.

The microcomputer-based
TachePak 1 speed switch uses
adaptive period averaging which
permits a combination of fast
response and high accuracy not
available in other industrial speed
instruments. The instrument
functions can easily be programmed
in the field or altered at any time
using a unique internal switch
design.

Typically, a TachePak 1 speed
switch is used with magnetic
sensors as a signal source. How-
ever, it may receive a sine wave or
TTL signal from any frequency
source. The resulting speed is used
for alarm switching. It is superior in
applications requiring fast update
times and high accuracy for equip-
ment protection.

It is the customer's responsibility to
determine whether the product is
proper for customer's use and
application.

Digital

Features and Advantages

Quicker Response Time - 50 millisec-
ond updates above 100 Hz.

Higher Level of Accuracy - +.05% for
relay setpoints in operation over
temperature ranges.

Field Programmable - Adaptable to
various applications and require-
ments by utilizing a unique internal
switch design. No additional
calibration equipment is required.

Digital Configuration - Utilizes adap-
tive period averaging and floating
point calculation.

2 Relays - Sealed 6 amp SPDT auto
reset or latching.

AC or DC Power - Adaptable to either
AC or DC power source.

TACH.PAK® 1
Process Tachometer

(Speed Switch Only)
CSA Listed

Part Number Series T77130

Applications

* Fast response overspeed
shutdown

» Petrochemical production
applications

* Pump or generator alarm

» Low speed switching

* Start-up, over/under speed
switching

 Textile production applications

* Machine control

» Paper and pulp production

» Turbine speed control

» Food processing

» Conveyor alarms

* Printing industry

» Metal production

* Mining applications

* Test labs

» Generator sets

» Broken or slipping belt drives

Ordering P/N Input Power Enclosure
T77130-11 120 Vac/24 Vdc Standard NEMA 1
-12 240 Vac/24 Vdc Standard NEMA 1
-41 120 Vac/24 Vdc NEMA 4X *
-42 240 Vac/24 Vdc NEMA 4X *
-71 120 Vac/24 Vdc Explosion Proof **
-72 240 Vac/24 Vdc Explosion Proof **

* See page 15 for dimensions
**  See page 16 for dimensions




Specifications

Signal Input

Type: Software selectable for passive
or active sensors & terminal block
jumper for active sensors.

AC Input (sine wave):

Input Impedance = 2K ohms
Sensitivity @ 1KHz =200 mVrms

Max. Voltage Input =25 Vrms

CMRR =>40db @ 1KHz,
ref. to input amplifier threshold.

Pulse Input (TTL compatible):

Input Impedance = 2K ohms
Min. Pulse Width =10ps
Logic O =Vin<.5V
Logic 1 =Vin>1.5V

(+12 VDC @ 50mA supplied for
powered sensors)

Frequency Range: Upper limit 30 KHz.
Lower limit software selectable 10 Hz to
.0625 Hz.

Power Supply

120 Vac £10%, 50-60 Hz

24 Vdc (23-30 V), std. 750 ohm analog
load or (20-30 V) with 600 ohm analog
load.

15 watts maximum power.

Output

Relay Output: Two SPDT relays, 6A

@ 28 Vdc or 240Vac, 170 W or 1800 VA.
Selective relay logic: Energize or de-
energize above or below setpoint. Auto-
reset at setpoint with programmable
frequency hysteresis 00.0% to 99.9% or
with time delay hysteresis selectable 000
to 999 data acquisitions. Latching relay
at setpoint with remote reset.

Response: 50 millisec. updates above
100 Hz. See manual for updates be-
tween 20 and 100 Hz, one cycle below
20 Hz.

Environmental

Temperature: -10°C to 55°C
operating
-40°C to 80°C storage
Vibration: Designed to meet MIL-

810C, Method 514.2, Procedure VIII,
Figure 514.2-6. Curve V (1.5 g’'s 10-200
Hz).

Shock: Designed to meet MIL-810C,
Method 516.2, Procedure |, Figure
516.2-2 for ground equipment (30 g's
half sine).

Enclosures Available: NEMA 1 STD,
NEMA 4X and Explosion Proof.

Humidity: 90% relative and non-
condensing.

Constant Storage: Retained in EAROM
and may be altered 1000 or more times.

Electrical References: Circuit common
is isolated from AC power, AC ground
and case. DC power is referenced to
circuit common. Passive inputs are bal-
anced. Active sensor inputs are refer-
enced to circuit common.

Electrical Connections

TB1 -1 K1 NC
-2 K1 COM
-3 K1 NO
-4 K2 NC
-5 K2 COM
-6 K2 NO
-13 AC Power
-14 AC Power
-15 Earth

Relays shown de-
energized. Contact
rating: 6A max. at
28 Vdc or 6A max.
at 240 Vac.

TB2 -1+ 24 Vdc In
-2 DC Common
-3 Calibrate (when tied to +12V)
-4 DC Common
-5 + 12Vdc Out (50mA max.)

-7 Signal +
-8 Signal -
-9 Shield

-6 Relay reset (when tied to + 12V)
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Faster - More Accurate - Field
Programmable

The TachePak 3 computing
tachometer is a single channel
instrument. It measures input fre-
guency and converts the resulting
guantities to a meter output, an
analog output and four relays.

The microcomputer-based
TachePak 3 tachometer uses adap-
tive period averaging which permits a
combination of fast response and
high accuracy not available in other
industrial speed instruments. The
instrument functions can easily be
programmed in the field or altered at
any time using a unique internal
switch design.

Typically, a TachePak 3 tachome-
ter is used with magnetic sensors as
a signal source. However, it may
receive a sine wave or TTL signal
from any frequency source. The
resulting speed is used for meter
output, analog output or alarms. It is
superior in applications requiring fast
update times and high accuracy.

It is the customer's responsibility to
determine whether the product is
proper for customer's use and
application.

Features & Advantages

Quicker Response Time - 50 milli-
second updates above 100 Hz.

Higher Level of Accuracy - +.5% for
analog outputs and +.05% for relay
setpoints in operation over
temperature ranges.

Field Programmable - Adaptable to
various applications and require-
ments by utilizing a unique internal
switch design. No additonal
calibration equipment required.

Digital Configuration - Utilizes adap-
tive period averaging and floating
point calculation.

2 Analog Current Outputs - 0-1
milliamps. 0-20 or 4-20 milliamps.

4 Relays - Sealed 6 amp SPDT auto
reset or latching.

AC or DC Power - Adaptable to either
AC or DC power source.

TACHePAK® 3

Digital Process Tachometer

CSA Listed

Part Number Series T 77430

Applications

Fast response overspeed
shutdown

PLC control input
Petrochemical production
applications

Pump or generator alarm
Low speed tachometer
Expanding analog scale speed
transmitter

Start-up, over/under speed
switching

Textile production applications
RPM measurement

Paper and pulp production
Turbine speed control input
Metal production

Mining applications
Frequency measurement
Test labs

Generator sets

Food processing

Conveyor protection
Printing industry

Ordering P/N Input Power Enclosure
T77430 -11 120 Vac/24 Vdc Standard NEMA 1
-12 240 Vac/24 Vdc Standard NEMA 1
-41 120 Vac/24 Vdc NEMA 4X *
-42 240 Vac/24 Vdc NEMA 4X *
-71 120 Vac/24 Vdc Explosion Proof **
-72 240 Vac/24 Vdc Explosion Proof **

* See page 15 for dimensions
**  See page 16 for dimensions



Specifications

Signal Input

Type: Software selectable for passive or
active sensors & terminal block jumper
for active sensors.

AC Input (sine wave):

Input Impedance = 2K ohms
Sensitivity @ 1KHz =200 mVrms

Max. Voltage Input =25 Vrms

CMRR =>40db @ 1KHz,
ref. to input threshold.

Pulse Input (TTL compatible):

Input Impedance = 2K ohms
Min. Pulse Width =10 ps
Logic O =Vin< .5V
Logic 1 =Vin>1.5V

(+ 12 VDC @ 50mA supplied for powered
Sensors)

Frequency Range: Upper limit 30 KHz,
Lower limit software selectable 10 Hz to
.0625 Hz.

Power Supply

120 Vac £10%, 50-60 Hz

24 Vdc (23-30 V), std. 750 ohm analog
load or (20-30 V) with 600 ohm analog
load.

15 watts maximum power.

Outputs

Meter Output 0 to 1.0mA +.5% of full
scale. True current 15 K ohm maximum.
Full scale selectable from .1 Hz to 30
KHz.

Analog filter (approx. 2 sec.) switch
selectable.

Analog Output : Selectable to 0 to 20 mA
or 4 to 20 mA, +.5% of full scale. True
current 750 ohm maximum.

Full scale and zero scale selectable .1Hz
to 30 KHz.

Analog filter (approx. 2 sec.) switch
selectable.

Relay Outputs: Four SPDT relays, 6A

@ 28Vdc or 240Vac, 170 W or 1800 VA.
Selective relay logic: Energize or de-
energize above or below setpoint. Auto-
reset at setpoint with programmable
frequency hysteresis 00.0% to 99.9% or
with time delay hysteresis selectable 000
to 999 data acquisitions. Latching relay at
setpoint with remote reset.

Response: 50 milisec. updates above
100 Hz. See manual for updates between
20 and 100 Hz, one cycle below 20 Hz.

Electrical Connections

TB1 -1 K1NC
-2 K1 COM
-3 K1 NO
-4 K2 NC Contact Rating:

-5 K2 COM 6A Max. at 28Vdc
-6 K2 NO OR

-7 K3NC 6A Max. at 240Vac
-8 K3 COM

-9 K3 NO

-10 K4 NC

-11 K4 COM

-12 K4 NO

-13 AC Power

-14 AC Power

-15 Earth

Relays Shown
De-Energized

TB2 -1+24VdcIn
-2 DC Common
-3 Calibrate (when tied to +12V)
-4 DC Common
-5 + 12Vdc Out (50mA max.)
-6 Relay reset (when tied to + 12V)
-7 Signal +
-8 Signal -
-9 Shield
-10 Meter +
-11 Analog Common

-12 Analog +

Environmental
Temperature: -10 to 55 °C operating.
-40 to 80 °C storage.

Vibration: Designed to meet MIL-810C,
Method 514.2, Procedure VIII, Figure
514.2-6. Curve V (1.5 g’'s 10-200 Hz).

Shock: Designed to meet MIL-810C,
Method 516.2, Procedure I, Figure 516.2-
2 for ground equipment (30 g’s half sine).

Enclosure: Enclosed terminals, same
mounting holes as the 300 Tach with
enclosure 50% wider. NEMA 4X &
explosion proof enclosures optional.

Humidity: 90% relative and non-con-
densing.

Constant Storage:
Retained in EAROM and may be altered
1000 or more times.

Electrical References: Circuit common
is isolated from AC power, AC ground
and case. DC power, analog output and
meter output are referenced to circuit
common. Passive inputs are balanced.
Active sensor inputs are referenced to
circuit common.
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The Airpax® Tachtrol 2 speed/
rate monitor is a single input digital
instrument designed to offer fast-
response, high-precision monitoring
of speeds or rates. It displays

measured values in engineering units:

RPM, FPM, frequency or other
values.

Its period mode measurement,
using an on-board microcomputer,
produces response and precision not
attainable using conventional indus-
trial speed instruments, at a price that
is considerably lower than compar-
able products on the market today.

A simple method for setting an
input conversion factor makes it
exceptionally easy to adjust the
instrument to display engineering
units from most frequency-producing
sensors. You just enter the scaling
factor and type of sensor, and Tach-
trol is ready to run.

It is the customer’s responsibility to
determine whether the product is
proper for customer's use and
application.

Features & Advantages

 Single-channel precision speed or
rate monitoring.

e Period mode measuring system.

 Field adjustable normalization.

» Five-digit auto-ranging .56" L.E.D.
display; full or partial auto-ranging
with leading zero suppression.

» Updates twice per second.

» Wide frequency range: 1 Hzto 30
KHz, switch selectable to low
range, 0.1 Hz to 1 KHz.

 Active or passive sensor input:
Accepts any pulse output device,
magnetic sensor or digital sensor.

» Panel mount DIN standard
housing.

* Indicates reverse direction of
rotation by minus sign on display.

* Fast response.

 High precision.

TACHTROL®2

Low-cost Digital Speed/

Rate Monitor

Part Number Series T77220

e Easy set-up using DIP switches.

» High precision: +.05% of displayed
value.

* Rugged: Designed to meet MIL-
810C shock and vibration.

« Operating temperature range
0-50°C.

Applications

Monitoring speed of:

e Compressors

« Conveyors

 Printing presses

« Paper machines
 Electric motors

* Pipeline pumps

e Marine engines and shafts
* Rolling mill drives

» Packaging lines

» Flow transducers

» Variable speed drives

* Low cost.

Ordering P/N Input Power Enclosure

T77220 -01 120 Vac/12 Vdc T Less encl.Y for explosion
-02 240 Vac/12 Vdc t Less encl. [ Proofor NEMA4x
-11 120 Vac/12 Vdc Std. Panel Mount
-12 240 Vac/12 Vdc Std. Panel Mount
-41 120 Vac/12 Vdc NEMA 4X *
-42 240 Vac/12 Vdc NEMA 4X *
-71 120 Vac/12 Vdc Explosion Proof **
-72 240 Vac/12 Vdc Explosion Proof **

t  See page 17 for dimensions
* See page 15 for dimensions
**  See page 16 for dimensions



Specifications

Signal Input

Type:

Switch selectable for AC balanced
differential input (passive sensors) or TTL
compatible pulse input. Direction signal
input is TTL compatible for use with bi-
directional pickups. A TTL logic (on the
direction terminal 3) produces a negative
speed indication.

AC Input (sine wave)

Input Impedance = 2K ohms
Sensitivity @ 1KHz =200 mVrms
Max. Voltage Input = 25 Vrms

CMRR =>40db @ 1 KHz
ref. to input amplifier threshold.

Pulse Input (TTL compatible)

Input Impedance = 2K ohms

Min. pulse width =10 ps (30 KHz rng.)
=200 ps (1 KHz rng.)

Logic O =Vin<.5V

Logic 1 =Vin>1.5V

(+12 VDC @ 50 mA supplied for powered

Sensors)

Frequency Response:
Switch selectable in two (2) ranges.
1 Hz-30KHzor.1 Hz to 1 KHz.

Display Output

Accuracy: *.03% typ., £.05% maximum
(% of reading).

Resolution: Five (5) digit resolution for
display values from 1.0000 to 99999.
Four (4) digit resolution for display
values<1.0000. When fixed decimal is
used, fixed position will determine
resolution.

Type: .56" red, seven (7) segment LED
display with red filtered lens.

Response Time:

For f, >2Hz Display Response = .5 sec.
+1/f, sec.

For .1 Hz-2 Hz Display Response = 1/f _
sec.

Adjustment Range: Input frequencies
may be scaled for display by an
internally adjustble constant (C). The
display indication is C x input frequency.
C may be set from 1.000 x 107 to 9.999
x 10*7.

Power Supply

120 Vac +£10%, 50-60 Hz.
12 Vdc, +3V, - 2V.

15 watts maximum.

Environmental

Enclosures:

Panel mount 1/2 DIN case standard.
Optional enclosures designed to meet
NEMA 4, and NEMA 4X. Hazardous
location enclosure meets NFPA/NEC,
Class I, Groups B, C, D; Class Il, Groups
E, F & G, UL standard 886 and CSA
standard C22.2 No. 30 1970.

Vibration:

Designed to meet MIL-810C, method
514.2, procedure VII, fig. 514.2-6, curve
V (1.5 g's 10-200 Hz).

Shock:

Designed to meet MIL-810C, method
516.2, procedure 1, fig. 516.2-2 for
ground equipment (30 g's half-sine).

Temperature:

0 to 50°C operating

-40 to 80°C storage

Humidity:

90% relative humidity and non-condens-
ing.

Electrical References:

Circuit common is isolated from AC
power, AC ground and case. DC power
is referenced to circuit common. Passive
(AC) signal inputs are balanced. Active
sensors require terminal two (2) connec-
tion to terminal five (5). This references
the active sensor to circuit common.

Electrical Connections

5.66

Panel Mounting Dimensions
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The Airpax ® Tachtrol 3 comput-
ing tachometer is a single or dual
channel instrument. It measures
input frequencies and displays the
resulting quantities in RPM, FPM,
% Draw or other rates.

Measurement using the period
mode (time per event) permits a
combination of fast response and
high accuracy not available in other
industrial speed instruments. A
unigue method of setting conversion
factors and instrument functions
permits it to be easily configured or
altered anytime during the instru-
ment life.

Features & Advantages

 Single or dual channel

* 9 computed functions

» Measures speed or frequency
(2 Hz to 30,000 Hz)

» Adjustable normalization

* Active or passive sensor inputs

» Auto ranging LED display

* AC or DC power

» Panel mount DIN housing

* Function indicators

» 2 relay setpoints

* 4-20 mA, 0-20 mA outputs

* 0-10 Vdc, 0-5 Vdc output

» RS232C serial output

» Expanded and suppressed scale
analog outputs

» Optional industrial housings

» Easily re-configured

» +.05% display and relay accuracy

» 100-200 millisec. response

» Field adjustable conversion factors

* MIL 810C vibration and shock

» 0-50°C operating temperature

» Mixed output functions

Applications

A Tachtrol 3 unit is typically used
with magnetic sensors as a signal
source. However, it may receive a
sine wave or TTL signal from any
frequency source. The resulting
speed or computed function is used
for display, alarm or other transmis-
sion. It will be superior in applica-
tions requiring fast update times and
high accuracies. As this instrument

Ordering P/N Input Power Enclosure

T77310 -01 120 Vac/24 Vdc t Less Encl. | For Explosion Proof
-02 240 Vac/24 Vdc T Less Encl. | or NEMA 4X
-11 120 Vac/24 Vdc Std. Panel Mount
-12 240 Vac/24 Vdc Std. Panel Mount
-21 120 Vac/24 Vdc Splashproof Panel Mount
-22 240 Vac/24 Vdc Splashproof Panel Mount
-41 120 Vac/24 Vdc NEMA 4X *
-42 240 Vac/24 Vdc NEMA 4X *
-71 120 Vac/24 Vdc Explosion Proof **
-72 240 Vac/24 Vdc Explosion Proof **

T  See page 17 for dimensions
*  See page 15 for dimensions
**  See page 16 for dimensions

TACHTROL® 3
Dual Input Digital Tachometer
Part Number Series T77310

may be re-configured easily, it should

be used when scaling factors are

subject to change (requirement

changes, roll wear, etc.). Certain

constant settings produce outputs

very useful to very specific applica-

tions. Here are some examples:

» Fast response overspeed shutdown

» 2 Channel Speed/Draw Monitor

 Bi-directional Tachometer

* Reverse Rotation Alarm

* Low Speed Tachometer

* Clutch Slip Alarm

* Winder Control

» Ahead/Astern Marine Tachometer

» Expanded Analog Scale Speed
Transmitter

* Flow Rate Monitor

* Process Time Monitor

» Time per Event Monitor

* Autoranging Tachometer

» Computer Signal Conditioner

* Averaging Tachometer

* Line Frequency Monitor 60.00 Hz/
400.0 Hz

» RS232 Speed Transmitter

It is the customer's responsibility to
determine whether the product is
proper for customer's use and
application.



Operation

The Tachtrol 3 unit may be
configured for measurement of a
single speed signal, two unrelated
speeds or a speed with direction
indication (from an Airpax bi-
directional sensor). In addition, a
mathematical function may be
computed from two related input
signals. These computed functions
are:

e Speed A * (A + B)/2 (Average)
e Speed B « A-B (Difference)
* A/B (Ratio) < BJ/A (Inverse Ratio)

e +A (Speed with direction)

+ (A-B)/A x 100 (% Slip)

e (B-A)/A x 100 (% Elongation)

The Tachtrol 3 unit permits
independent assignment of any of
these functions to any output
(display, analog output and 1 or 2
setpoints). Additionally, the serial

digital ouput may report on any or all

outputs continuously or on setpoint
alarm. All forms of relay logic are
field selectable.
The Tachtrol 3 unit is supplied
with an electrically alterable read
only memory (EAROM) which

contains all of the constants neces-
sary to define the conversion factors
and instrument functions. These
constants can be individually
displayed and altered by a method
similar to the setting of a digital
clock.

By utilizing a microcomputer as
the heart of the instrument, re-
sponse time is improved tenfold
over the traditional EPUT (events
per unit time) tachometry. Further,
this fast response time is attained
with no sacrifice in digital accuracy.

FIG. 1
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FIG. 1 shows the CTW (constant
thumbwheel switch), the DTW (digit
thumbwheel switch) and the Pb (pushbutton)
by which each digit may be entered or
altered and a dip switch for selection of input
signal type for channel A or B. A battery is
not necessary to retain the programmed
constants. During normal operation, the
DTW may be used to display Speed A,
Speed B or the computed function.

Product Application
Guidelines

The part number specifies the
hardware. Individual requirements for
setpoints, scaling and functions may be
set into the instrument during installa-
tion. The following is a guide from
which data to be entered may be
supplied.

Input Frequency

Typically, an input frequency is
sensed from rotating gear teeth.
Frequency may be obtained from RPM
by the formula:
f (in Hz) = RPM x PPR

60

where PPR = pulses per revolution = no.
of gear teeth.
The normalization or scaling factor (SF)
to be specified may now be obtained for
each input by:
SF = DISPLAY VALUE (RPM,FPM, etc.)

one function for each output. Here are
the possibilities:

INPUT FREQUENCY (Hz)

The desired form, as an example, is:
Input A: 2000 Hz = 800 FPM
Input B: 1600 Hz = 800 FPM

Outputs

The TACHTROL 3 can transmit any of
the 6 computed functions, speed A, or
speed B, or speed A with direction to

any of the 4 outputs. You may specify

Outputs | Selective  Function
Function
Display | ------ Speed A
Analog | ------ Speed B
Relayl | ------ A-B
Relay2 | ------ +A (dir.)
A/B
B/A
(A+B)2
(A - B)/Ax 100
(B - A)/A x 100

If one of the outputs is not used, a tenth
function, coded O, may be specified,
turning the specific output off.

Analog Output

The zero and full scale for the analog
output can be programmed to normal or
expanded scale, such as:

4-20 mA = 0 to 900 FPM or

4-20 mA= 450 - 900 FPM
Serial Digital Output

The serial digital (RS232C) output may
transmit the value on the display, the
analog output value, the two setpoint
deviations or all four of these values.
They may be continuously transmitted or
transmitted on setpoint alarm.

An example of the outputs specified is:

Display: A/B

Analog output:Speed A
RS232C: Transmit all values.
Setpoint 1: A/B

Relays

Each relay may operate on Input A,
Input B or the computed function. They
may energize, de-energize, latch or
auto-reset at the setpoint. Hysteresis
(difference between setpoint value and
setpoint reset) is normally 5% but may
be specified for any value from 1% to
99% of setpoint.

A typical example for a Tachtrol 3
application is:

Input A: 2000 Hz = 800 FPM

Input B: 1600 Hz = 800 FPM

Display: A/B

Analog output: Speed A=0-900 FPM

=4-20mA

Setpoint 1: Energize at 1.00 ratio &
above with 1% hysteresis
Setpoint 2: Not used
Serial output: Transmit all values
continuously.

This specific example is intended as
a guide. The versatility of the Tachtrol 3
unit permits several approaches to
configuration. Unavailable information
may be omitted as it could be supplied
during installation. More detailed
information is available in the Tachtrol 3
Instruction Manual.



Specifications

Input Signals
Frequency: 2 Hz to 30K Hz

Passive Sensor (sine wave):

200 mV to 25 Vrms standard 2K ohm
impedance, common mode rejection:
40 db, balanced input sensitivity
measured at 1K Hz.

Active Sensor (TTL): duty cycle 20 to
80%, DC sensor power is 12 Vdc @ 100
mA [will power two (2) zero velocity
sensors or one (1) bi-directional sensor].

Bi-Directional Sensor: One (1)
frequency input (TTL input A) and the
direction input (TTL Input B)from a bi-
directional sensor. [High (+5v) indicates
positive direction, and only single speed
functions (Speed A) are useful when
connected in this operation mode.]

Power Supply

120 Vac £10%, 50-60 Hz

24 Vdc (23-30 V) std. 750 ohm analog
load or (20-30 V) with 600 ohm analog
load. 15 watts maximum power.

Temperature:
0 to 50°C operating
-40° to 80°C storage

Humidity:
90% relative and non-condensing

Vibration:

Designed to meet MIL 810C, method
514.2. Procedure VIII. Fig. 514.2-6.
Curve V (1.5 g's. 10-200 Hz).

Shock:

Designed to meet MIL 810C. method
516.2. Procedure | Fig. 516.2-2 for
ground equipment (30 g's. half sine).
Displays:

4 1/2 digit with minus sign & decimals
(positive direction indicated by no minus
sign).

Bright .56" Red LED

Fixed or floating decimal (3 places)

Number range +0.000 to +19999
Three (3) LED function indicator lamps.

Outputs

Analog: 0-20 mA or 4-20 mA, field
selectable, output consists of one
thousand 20 pA steps. 750 ohm load
maximum. Span pot-adjustable £10%.
Zero and full scale set into memory in
engineering units.

0-10 Vdc or 0-5 Vdc output obtained by
selecting the 0-20mA mode and using a
resistor across the input of the receiving
instrument whose parallel combination
with the input resistance of the receiver
is 500 ohms or 250 ohms respectively.

Serial Digital: RS232C compatible
transmit only ASCII. 300 baud. asyn-
chronous with odd parity. 2 stop bits and
carriage return. Transmission format
selectable to transmit continuously or on
any setpoint alarm. Transmission
preceded by linefeed (Lf) and followed
by carriage return (Cr). Each value
consists of a space (9), a two (2) digit
identifier, a colon and a right justified (7)
character field of data (4 1/2 digit
number, sign and decimal) Plus (+) sign,
and leading zeros indicated by spaces
(bbb). The following are examples of the
four (4) type transmissions:
LfbDO:(display value) Cr
LfbAO:(analog output value) Cr
LfbS1: (SP 1 value) bS2 (SP 2 value) Cr
(SP value = difference between
setpoint and actual)

LfbDO: -19.999bAC: b199.99bSP1: bbb-
999bSP2:bbb0.00Cr

Relay Setpoints: 2 relays standard,
SPDT, 6A@ 28 Vdc or 240 Vac, 170W
or 1800 VA. Selective relay logic:
Energize or de-energize above or below
setpoint, auto-reset with hysteresis
selectable 0-99% in 1% steps, latching
(reset by pushbutton located behind
front panel door).

Electrical Connections

RELAYS SHOWN
DE-ENERGIZED

T T

Lo | 9] 8 ] 17 ] % |5

Accuracy: (including temp. variations)
Digital +.03% typical (.05% max.) &

+ 1 least significant digit
Analog +.3% of range

Response Times:

Display updated approx. every 1/2 sec.
based on latest available input
measurement(s).

Serial Output: Transmits each output
value in approx. 1/2 second based on
input measurements obtained at the time
each value is transmitted.

Analog & Relay Outputs updated at a
variable rate depending on the fre-
guency. The typical & maximum
response times are:

Above 100 Hz = 100 ms typical

200 ms max.

2 cycles + 30 ms typ.
6 cycles + 30 ms max.
Below 2 Hz =Measurement considered 0
For values computed from both signal
inputs, a new computed value is updated
each time either signal completes a
measurement.

2t0 100 Hz =

Range of Normalization (linear or
inverse only)
Input frequencies A & B may be normal-
ized by a number from .5000 x 107 to
2.000 x 107
Normalization is entered in the form:
+-1XXXX
+-1XXXX
Additional display normalization range
+.001 to 19999.

Constant Storage:
Retained in EAROM and may be altered
1000 or more times.

Electrical References:

Circuit Common is isolated from AC
power, AC ground and case.

DC power, analog output and serial
output are referenced to circuit common.
Passive inputs are balanced. Active
sensor inputs are referenced to circuit
common.

Panel Mounting Dimensions

5.66
(143.7 mm)

CUSTOMER PANEL
1 INCH MAX THICKNESS

e

f

2.57
(65.3 mm)
l D |
4

6.20
(157.5 mm)

o
o
A

< 0.63
(16 mm)

SUGGESTED PANEL CUTOUT

5.45
(138.4 mm)

Dimensions in inches and (mm).



Enclosure Options

The following NEMA rated and hazardous location enclosures are available for certain Airpax Instruments

tachometer products found in this catalog. When ordering an instrument and enclosure, the instrument will be

mounted within the enclosure ready for your application.

The dimensions below will aid you in determining the mounting configuration for each enclosure. Contact your
sales representative or factory to answer questions on your specific applications.

NEMA 4X

Meets the requirements of NEMA 3, 12, 4 and 4X.Tachtrol 2 & 3 illustrated above.

Dimensions in inches and (mm).

NEMA 4X
10.94
278mm) " o
10.0 o
(254mm) 4 ’5
@ _180°
Q b
1 LY
8.58
{218mm) 6.451
(164mm)
(D)
4% $.275 (Tmm) (153220 — |-
ENCLOSURE MTG mm
Tachtrol 2

Tachtrol 3




X STYLE

Meets the explosion-proof requirements of

hazardous locations, Class 1, Division 1, Groups

B,C & D; Class Il, Division 1, Groups E,F & G.

Also meets NEMA 3, 4, 7 & 9.

| 14.50 | e
— | 391 12.50
) (100mm? (318mm)
TP AL T ITIT (1T 1 | —c ™ 17mm)
|[ | } 180'|
I - J/ 1 ‘/IIIII T IIIII‘\“k,L_l‘
Q')z T ﬂ:-:::*:@ * ’
| 6.50 [
| ' (166mm)
RN A = I
2.94 ax 43T ‘ i N
(76.7) O Tmm) 3.67 _| /
SLOTS (94mm) 2X 75 =14 NPT
8.00 MTG 9.88 MTG
Z032mm) @51Tmm?} L
X STYLE

Dimensions in inches and (mm).




Tachtrol 2 Less Enclosure

fe—— 6.00
(152.4)
/9°, . ° o\ /e AN
: : b———¢
1.06 9.30
236.2
. o_|] (36.9) (236.2) e
| | {(177.8)
[
5.28
(134.2)
. 1 ‘E’J_ P - 1,15
\°® o o ©/ /Te o7 (29.2)
= 3,15 = [-— 3.53 — fa—— 5_.00 —
(80.0) (89.7) (127.0)
4X ¢(i89%) MAX
MOUNT ING HOLES
T177220-01 & -02
Tachtrol 3 Less Enclosure
— 3,36 — fe——— 6.00 ———=
(85.3) (152.4)
1 ~lo o] -\
/eo -] °e\ {1 £
0 I o) I - ©
I I
. . 1,06
(26.9) 9.30 7.00
(236.2) (177.8)
(5.30 | |
ﬁii?ﬁiﬁﬁi?ﬁEJ 135.0) ;l|
Ce] & l
. . - ’} - A4 1.
\® o o &/ 3 AdD sf7 (29.2)
-3 15 = 5.00
(80.0) (127.0)

.402

MOUNTING HOLES

T77310-01 & -02

Dimensions in inches and (mm).




Speed Sensors

Designed to meet severe industrial, automotive and aerospace environ-
ments, Airpax speed sensors, will provide reliable, around-the-clock operation
for many years under adverse conditions. Our design engineers have paid
particular attention to trouble areas such as vibration, shock, extreme tem-
peratures, wet, oily and corrosive atmospheres. Many of our speed sensors
are specifically designed for high temperature, high or low speeds, various
targets or for precise accuracy and timing applications. Airpax uses primarily
the three technologies of variable reluctance, magneto-resistive and Hall
effect to convert motion into an electronic signal. By selecting the best tech-
nology for a specific application we can assure years of reliable performance.

This catalog offers a variety of options readily available through our
distributors. If you cannot find a catalog item to meet your specific require-
ments, please contact your area distributor with your specifics; there is
probably an existing design which comes close to your requirements. As a
world leader in producing quality speed sensors, Airpax Instruments will
provide a superb price/performance ratio.

Passive Magnetic Sensors

Control and protection circuits have relied on variable reluctance technol-
ogy for years. With few components and no moving parts, the passive mag-
netic speed sensors can provide a signal from the inside of an aircraft engine
at temperatures approaching 425°C or from the hub of an automobile wheel
at high shock and vibration. The advantages of these sensors are:

 High reliability

e Simple installation

» Long life due to no moving parts or contacts

» Self powered operation

* Wide variety of shapes and sizes

» Easy alignment

e Can be designed for almost any environment

Due to their flexibility, you will find Airpax variable reluctance sensors in

everything from low-cost consumer products to highly-accurate automotive
engine ignition systems to flight-worthy aircraft engine controls.

It is the customer's responsibility to determine whether the
product is proper for customer's use and application.



Principles of Operation

The internal construction of the typical Airpax
variable reluctance sensor is a magnet, pole piece and
coil (See figure 1). A magnetic field (lines of flux)
extends from the magnet, through the pole piece and
coil out into the air space at the end of the sensor.
The return path of the magnetic field is from the air
space to the other end of the magnet. As a ferrous
object approaches the tip of the pole piece, the
magnetic field increases and then decreases as the
object moves away from the pole piece. The snap or
the rapid change in the magnetic field induces an AC
voltage signal in the coil. With an ideal target and
matching sensor, the induced voltage is in the shape
of a sine wave.

As can be seen, the generated frequency signal is
directly proportional to the number of ferrous objects
passing the pole piece per unit time. The amplitude of
the voltage output is proportional to the speed of the
ferrous objects passing the pole piece.

POLE-PIECE PERMANENT MAGNET

...........

COIL SIGNAL WIRES

Figure 1 - Internal configuration of typical sensors.

CIRCLLAR PITCH
CIRCLLAR THICKNESS

DUTSIDE DIA
PITCH DIA

Figure 2 - Common terms used in defining gears.

Many applications of Airpax magnetic sensors use
gears as targets. Typical sensor output wave forms
with various targets are illustrated in Figure 3. Testing
sensors with gears rather than other ferrous
discontinuities such as sprockets, keyways, boltheads,
etc. is because the output is predictable and
repeatable. See Figure 2 for commonly used gear
terminology.

Diametral Pitch =No. of Teeth + 2

Outside Dia. of Gear (in.)

The performance of a sensor can be easily
defined when using a gear for a target; it also allows
for estimated performance with alternate targets.
Airpax sensors are tested with AGMA standard gears;
the performance curves are included in this catalog.

Airpax Instruments differs from most sensor
manufactureres in the presentation of performance
curves and test parameters. Most existing data is
specified at a surface speed of 1000 in/sec and 0.005
in. air gap; we feel that a 0.030 in. air gap and 500 in/
sec. surface speed (1800 RPM motor with 5 to 6 in.
dia. gear) are more realistic parameters to specify
performance.

PICKUP  MEDIUM PICKUP  COARSE
TOOTH GEAR L] TOOTH GEAR

{

PICKUP PICKUP
=t e L wiDELY sEPARATED
AV ARGy SMALL TEETH OR
C GEAR ROJECTIONS
PICKUP CAM MOTION PICKUP
WIDELY CLOCKWISE

SEPARATED

LARGE TEETH /‘l

{\ PROJECTIONS 1

P||CK y CAM MOTION
COUNTER-
- CLOCKWISE

=

Figure 3 - Generated voltage waveforms.



Magnetic Sensor Selection

The following information is supplied for assis-
tance in selecting the proper sensors for your particu-
lar applications. One of the fundamental questions to
be answered is, “Will there be enough sensor output
voltage at the lowest operating speed?”

The sensor output voltage depends on:

» Surface Speed - speed target passes pole piece

* Gap - distance between target and pole piece

« Target Size - geometric relationship of pole piece

and target

» Load Impedance - connected to sensor

The surface speed of a gear depends upon its
diameter and RPM. Surface speed is expressed in
terms of inches per second (IPS).

Surface Speed (IPS) = RPM x Outside Dia. (in.) x 1

60

There is an optimum pitch (or tooth size) to obtain
the highest possible output from a sensor, but this is
seldom necessary. Figure 4 illustrates the relationship
of tooth size and spacing for optimum magnetic
sensor output. Using a fine tooth gear, relative to a
large pole piece diameter sensor, results in a lower
generated voltage because the flux also passes into
adjacent teeth, resulting in a lower total flux variation.

The relationship between pole piece diameter and
gear pitch and its effect on the output of a sensor is
described in Table A.

The load impedance, with relation to the internal
impedance of the sensor, dictates the amount of
sensor output voltage that will be seen by that load.

Magnetic sensors are designed with the lowest practical
impedance consistent with providing maximum output.
The load impedance should be high in relation to the
impedance of the sensor to minimize the voltage drop
across the coil and to deliver the maximum output to the
load.

Most of the output voltages listed in this catalog are
based on a load impedance of 100k ohms. To use a
generality, the load impedance should be 10 times that
of the sensor.

In order to assist you in selecting your sensor,
Airpax Instruments has developed an output vs. speed
curve for each sensor family. By looking at the applica-
tion extremes of highest speed/lowest gap and lowest
speed/highest gap, the full variation of sensor output
can easily be determined. We also specify each family
in two ways Standard - minimum output voltage at 1000
IPS, 0.005 in. gap. Guarantee Point - minimum output
voltage at 500 IPS, 0.030 in. gap. Sensors with .187"
dia. pole piece are tested with an 8 D.P. gear, 100k
ohms load; .106" dia. & smaller pole piece sensors are
tested with a 20 D.P. gear, 100k ohms load.

Table A: Relative Output Vs. Gear Pitch

Pole Piece Gear Pitch

Dia. (in) 8 |12 |16 |20 | 24 |32 | 48
.187 1.00|0.83/0.33|0.16 | — | — —
.106 1.41|1.41{1.27|1.00|0.70 |0.28 | 0.07
.093 1.25|1.25(1.25(1.00 ({0.75]0.37 | 0.12
.062 0.95]1.07|1.00|1.00 |0.92 |0.90 [ 0.36
.040 1.00| 1.00(1.00 | 1.00 [1.00 |0.90 |0.60

SENSOR [

B
T

4

—

7
T
1 Dinenslon of tooth 4 Pole piece dianmeter
top surface

S Air gap

6 Gear face width
3 Space between teeth

2 Tooth height

For maxinun output and approxinately sinusoidal
vaveforn, the following conditions should be obtained:

(1) equal to or more than (4)

(2) equal %o or more than (3)

(3) approxinately three tinmes (4)

(5) as small as possible, .005" typical.
(6) equal to or nore than (4)

Figure 4: Sensor output as a function of gear tooth
size.



Calculation of Output Voltage

Selection of the proper Airpax magnetic sensor
may require the calculation of sensor output voltage to
assure proper operation in your specific application.
To assist in this area, let us consider the following
typical application: Requirement is speed display with
overspeed and underspeed control as well as 4-20 mA
signal to a PLC. Speed range is 0-3600 RPM with low
speed set point at 300 RPM, available shaft diameter
for mounting a gear is 2.000 in. and a .030 in. air gap
is ideal.

You have selected a Tachtrol 3, P/N T77310-11,
with a 60T cast iron, split gear, P/N G79870-202-0301,
and you are considering to use sensor P/N 70085-
1010-001. The question is if the sensor has enough
output voltage at 300 RPM.

We can list the following parameters:

a. Tachtrol 3: Load impedance - 2000 ohms
Sensitivity - 200 mV rms
b. Split gear: Outside dia. - 5.166 in.
D.P.-12
No. of Teeth - 60
Standard output voltage - 40V (P-P) min.
Guarantee Point - 3.4V P-P min.
D.C. Resistance - 130 ohms max.
Typical inductance - 33 mH ref.
Step 1: Calculate surface speed of gear:
SS = RPM x Outside Dia. x T = 300 x 5.166 x 3.14
60 60

c. Sensor:

SS=811PS

Step 2.: Determine Peak-to-Peak output voltage:
Referring to the performance curves of sensor P/N
70085-1010-001 the min. output voltage is approx.
0.3V (P-P) at 81 IPS and 0.030 in. gap. Itis a fact
that output voltage vs. surface speed is a near linear
function; therefore, another method of determining
output voltage is to set up a ratio using the guaran-
tee point:
3.4V (P-P)=E E =.55V (P-P)

500IPS 81

Step 3: Correction for pitch:
For a 0.106 in. pole piece dia. and a 12 D.P. gear
the correction factor from Table A is 1.41. (See pg.
25.)
E.=.55x1.41=.78V (P-P)

Step 4: Converting to rms voltage:
Simply divide by 3, a method which is close enough.
(If the peak-to-peak output voltage is a sine function,
the divisor is 2 times the square root of 2 or 2.83).
E.=.78+3=.26VIms

Step 5: Correction for load:
The .26V or 260 mV rms sensor output voltage will
be divided across the impedance of the load and
sensor. The load impedance is 2000 ohms resistive.
The impedance of the sensor has a resistive and
inductive element. At low frequencies the inductive
element is very small and can therefore be disre-
garded, leaving the max. DC resistance of 130 ohms
for consideration.

The load correction factor (f ) can be expressed as:
(f) = Z (load) =2000 =.94
Z (load) + Z (sensor) 2130
E.=.94 x260 = 244 mV rms

The final adjusted value is 244 mV rms.

As stated earlier, the sensitivity or threshold of the
Tachtrole3 is 200 mV rms at the stated conditions,
the selection of P/N 70085-1010-001 is acceptable.

If the final value of E_ had been slightly less than
200 mV, a reduction of the air gap (from .030" to
.025") would boost the output above 200 mV.

If it should be determined that the required sensor
cannot be selected from the catalog models, the
best procedure is to compile a list of all your require-
ments and contact your area distributor to assist you
in the selection of the correct sensor.



Passive Speed Sensors

5/8 — 18 FAMILY

General Purpose

Ordering Part # Thread Length (A)

70085-1010-001 1.125 (28.57)
70085-1010-003 2.625 (66.67)
70085-1010-018 3.625 (92.07)
70085-1010-118 5.000 (127.00)

(Select cable from group “A”, see index)

Performance Curves

5/8-18 UNF-2A
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Surface Speed (In/Sec)

Based on 20 D.P. Gear

LOCKNUT
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MS3106A10SL-4S
@ 106
(2.69) K
L — | | @.750
(- — (19.05)
{ — -
e A
.031 " 1.125

(0.79) (28.57)

Specifications:
B Output Voltage (Standard): 40 V (P-P)
® Output Voltage (Guarantee Point): 3.4 V (P-P)
DC Resistance: 130 ohms max.
Typical Inductance: 33 mH ref.
Output Polarity: Pin ‘B’ positive
Operating Temperature: -55 to +107°C

High Sensitivity

Ordering Part # Thread Length (A)

70085-1010-002 1.125  (28.57)
70085-1010-175 2.625  (66.67)
70085-1010-026 3.625  (92.07)
70085-1010-408 5.000 (127.00)

(Select cable from group “A”, see index)
Performance Curves
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Based on 20 D.P. Gear
Dimensions in inches and (mm).

5/8-18 UNF-2A LOCKNUT MATES WITH
MS3106A10SL-4S
@ .106
(2.69) R
}_ — | | @.7%0
}—ﬂ —] (18.05)
) —
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(0.79) (28.57)

Specifications:

Output Voltage (Standard): 150 V (P-P)
Output Voltage (Guarantee Point):12.9 V (P-P)
DC Resistance: 1500 ohms max.

Typical Inductance: 360 mH ref.

Output Polarity: Pin ‘B’ positive

Operating Temperature: -55 to +107°C



Passive Speed Sensors

Power Output

5/8 — 18 FAMILY

Ordering Part # Thread Length (A)
70085-1010-028 1.437 (36.50)
(Select cable from group “A”, see index)

LOCKNUT
5/8-18 UNF-2A THREAD

g.545 750
Performance Curves (13.84) T .05)
- T :
E .010 1,437 —=t= 1.093 MATES WITH
] (0.25) (36.50) (27.76) MS3106A10SL-4S
s ] / o ,
o= : Specifications:
g 1/ / m Output Voltage (Standard): 75V (P-P)
@ Output Voltage (Guarantee Point): 21.5 V (P-P)
e DC Resistance: 210 ohms max.
] 4:‘: Typical Inductance: 50 to 95 mH ref.
i N Output Polarity: Pin "B" positive
) | ! - Operating Temperature: -73 to +107° C
SURFACE SPEED {N/SEE)
Based on 8 D.P. Gear
Conduit Fitting — General Purpose
Ordering Part # Thread Length (A)
70085-1010-004 1.125 (28.57) LOCKNUT
70085-1010-469 2.750 (69.85) 5108 5/8-18 LNF-2A
(2.69) 1/2" NPT

Performance Curves
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Specifications:
H Output Voltage (Standard): 43V (P-P)
® Output Voltage (Guarantee Point): 4.3V (P-P)
DC Resistance: 130 ohms max.
Typical Inductance: 32-46 mH ref.
Output Polarity: Red lead positive
Operating Temperature: -73 to +107°C
Lead length: 10 ft (3.05 m)

Dimensions in inches and (mm).



Passive Speed Sensors

5/8 — 18 FAMILY

Full Thread — Power Output

Ordering Part #
70085-1010-131 1.750

Thread Length (A)
(44.45)

LOCKNUT
70085-1010-214 3.000 (76.20)
@ .187 5/8-18 UNF-2A
(4.75)
Performance Curves T T
T ==
1 — .000 "A
100
T e e e n (0.00)
B R I I B R e W
10 4—x< // — N I B Specifications:
S ) ATy ® Output Voltage (Standard): 120 V (P-P)
1 / noom @ Output Voltage (Guarantee Point):15.1 V (P-P)
1A DC Resistance: 220 ohms max.
TP Typical Inductance: 40-60 mH ref.
i) P Output Polarity: White lead positive
4 Operating Temperature: -55to +107° C
0 100 200 300 4OSOU”aCSSS(L(;d (m?SO:c) 700 800 900 1000 Cable Length 10 ft (305 m)
Based on 8 D.P. Gear
Full Thread — General Purpose
Ordering Part # Thread Length (A) LOCKNUT
70085-1010-078 1.875 (47.62) 5/8-18 UNF-2A
70085-1010-137 3.000 (76.20) ¢ 106
(2. 69)
Performance Curves D _______ %
100 % l J E:f _____
] cAP /{_ff—”:ffi,_/_”ﬂ >>>>> o 031 wp 4
S T (0.79)
. E /// GAP 4/_/”//“"“:‘»"— T
Ry . e I B S Specifications:
g’;p Hoae | Lt m Output Voltage (Standard): 40 V (P-P)
N gt waaa @® Output Voltage (Guarantee Point): 3.4V (P-P)
oA DC Resistance: 130 ohms max.
. '/ Typical Inductance: 33 mH ref.
i e Output Polarity: white lead positive
/ o Operating Temperature: -55 to +107°C
e A Lead Length: -078, 12 in (30.5 cm)
00 300 400 500 600 700 800 900 1000

Surface Speed {In/Sec)

Based on 20 D.P. Gear

Dimensions in inches and (mm).

-137, 24 in (60.9 cm)



Passive Speed Sensors 5/8 — 18 FAMILY

Full Thread — High Sensitivity

Ordering Part # Thread Length (A) LOCKNOT
70085-8080-003 1.812 (46.03) 5/8-18 UNF-2A
70085-1010-220 3.000 (76.20) Qj 106

(2.69)
Performance Curves L —

| B
T S
- I
100 I e SEC L i
P s 031 "

Lot

z ] //—/“’ﬂ (0.79)
§‘° R I I Specifications:
s 1 / e e B Output Voltage (Standard): 150 V (P-P)
S 4 |t . .
4 AT ® OQOutput Voltage (Guarantee Point): 12.8 V (P-P)
I 0;0,60 T DC Resistance: 1650 ohms max.
3 oA Typical Inductance: 500 mH ref.
1 RO Output Polarity: White lead positive
A Operating Temperature: -55to + 107°C
[ 100 200 300 400 500 600 700 800 900 1000 Lead Length _003 12 II"I (30 5 Cm)
Surface Speed {In/Sec} ! -

-220, 36 in (91.4 cm)
Based on 20 D.P. Gear

Molded — High Sensitivity

Ordering Part # Thread Length (A)
70084-1713-111 1.125 (28.57) C/8-18 UNF-2 LOCKNUT
wpn i - - MATES WITH
(Select cable from group “A”, see index) 5 MS3 [0BA 10SL-4S
.106
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L_‘ — | | o6
Performance Curves f — — | | (1588)
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A A //’// ————— Specifications:
VAR il m Output Voltage (Standard): 190 V (P-P)
! _ ® Output Voltage (Guarantee Point): 13.9 V (P-P)
1/ %NP% DC Resistance: 1200 ohms max.
L J Typical Inductance: 400 mH ref.
T o 100 200 300 402 { ssoo . /6300) 700 800 900 1000 Output Po|arity: Pin ‘B’ positive
. Operating Temperature: -40 to +150° C

Based on 20 D.P. Gear

Dimensions in inches and (mm).



Passive Speed Sensors 5/8 — 18 FAMILY

Molded

Ordering Part # Thread Length (A)
70085-1010-421 2.475 (62.87)
70085-1010-425 3.000 (76.20)* M16 x 1.5 Thd.
70085-1010-424 4,493 (114.12) P
(Select cable from group “A”, see index) 5/8-18 UNF-2A MATES WITH
105 MS3106A10SL-4S
Performance Curves ** (2.69) / 1
b I — | 750
[ SN= T s
.000 L"A“»L—l 125«-4‘ ,

(0.00) (28.57)
* M16x1.5 Thd.

Specifications:

Output Voltage (Standard): 63V (P-P)
Output Voltage (Guarantee Point): **V (P-P)
DC Resistance: 250 ohms max.

Typical Inductance: 63 mH ref.

Output Polarity: Pin ‘B’ positive

Operating Temperature: -55to +107° C

** Refer to Office

Dimensions in inches and (mm).



Passive Speed Sensors

3/8 — 24 FAMILY

General Purpose

Ordering Part # Thread Length (A)

70085-1010-007 .812 (20.62)
70085-1010-056 3.500 (88.90)
Performance Curves
100 3 /l
1 ’,ﬁf—f—’—f»’jfﬁ """"
105 GAP === ===
3 0.005INL =]
g 3 / / - /ﬁﬂ—/“’"fif_,: = |
AT
s il/,/
¥ g
o 0‘ 100 200 300 400 500 600 700 800 900 1000

Surface Speed (In/Sec)

Based on 20 D.P. Gear

LOCKNUT

/— 3/8-24 LINF-2A

L/sz

(1111

oy
031 Li”A"*”l .500 L *

(0.79) (12.70)

@ .093
(2.36)

Specifications:

Output Voltage (Standard): 21V (P-P)

Output Voltage (Guarantee Point): 1.6 V (P-P)
DC Resistance: 115 ohms max.

Typical Inductance: 22 mH ref.

Output Polarity: White lead positive

Operating Temperature: -55 to +107°C

Lead Length: 6 in (15.2 cm)

High Sensitivity

Ordering Part #
70085-1010-086
70085-1010-355

Thread Length (A)
.812 (20.62)
.812 (20.62)

Performance Curves

TTTT L LR

GAP
0.005 IN

L]
7| cae LT
/7 o030 /{—"

|

______

o
IR AR N

i
- t gt -
i - =
/,' 1 cap
“ 4.060 IN o

E Qut (Volts P-P}
C

Ll

b
” TYPICAL

/ —
!

MINIMUM

gLl

—
0 100 200 300 400 500 600 700 800
Surlace Speed (In/Sec}

900 1000

Based on 20 D.P. Gear

28

LOCKNUT

/ 3/8-24 UNF-2A

L/(Z 437

(11.11)

031 L”A”—— .500 L

(0.79) (12.70)

@ .093
(2.36)

Specifications:

Output Voltage (Standard): 55 V (P-P)
Output Voltage (Guarantee Point): 3.6V (P-P)
DC Resistance: 700 ohms max.

Typical Inductance: 125 mH ref.

Output Polarity: White lead positive
Operating Temperature: -55 to +107°C

Lead Length: -086, 18 in (45.7 cm)

Cable Length: -355, 40 in (101.6 cm)

Dimensions in inches and (mm).



Passive Speed Sensors 3/8 — 24 FAMILY

General Purpose — High Temperature

Ordering Part # Thread Length (A)
70085-1010-041 .812 (20.62) LOCKNUT
70085-1010-428 1.500 (38.10) @ 003 3/8-24 LNF-2A
70085-1010-458 3.500 (88.90) (2.36) / |
L T @.437
Performance Curves - U = (1.1
100 3 ~ *
. ,_l 031 Jl—— s ——l 500
] [ B ey (0.79) (12.70)
e
E; ) GAP e T T
S 1~ 0.030 IN Lree="
R / A1 ,,,—f,f_':—‘—‘::llf’fq{
A Al AT Specifications:
VST B Output Voltage (Standard): 24 V (P-P)
. Ty o @ Output Voltage (Guarantee Point): 1.9 V (P-P)
] —— DC Resistance: 110 ohms max.
’{/ Typical Inductance: 22 - 34 mH ref.
e 10 20 300 40 500 edo 700 80 900 1000 Output Polarity: White lead positive
Suriace Speed infSec) Operating Temperature: -73 to +232°C

Lead Length: 40in (1 m)
Based on 20 D.P. Gear

High Sensitivity - High Temperature

Ordering Part # Thread Length (A)
70085-1010-174 .812 (20.62) LOCKNUT

& 093 3/8-24 LNF-2A
(2.36) / i

Performance Curves L - *] -5 437

100 (1.1
| TR TS
] GAP /_L—{'»_—”—»"—_— L

w0l 0008 IN|—T7| -~ 031 A" —i 500
EHy < e (0.79) (12.70)

R /R A/

£ _L et I e EE il

3 / AR N Specifications:

T/ =8 B Output Voltage (Standard): 55V (P-P)

| / - @® Output Voltage (Guarantee Point): 3.6V (P-P)
Y4 o DC Resistance: 700 ohms max.

3/ —— Typical Inductance: 125 mH ref.

o | Output Polarity: White lead positive
0 100 200 3060 400 500 600 700 80O 900 1000 Operating Temperature: -65 to +220°C

Suace Spewa (mSed Cable Length: 60 in (1.5 m)

Based on 20 D.P. Gear

Dimensions in inches and (mm). 29



Passive Speed Sensors 3/8 — 24 FAMILY

Full Thread — High Sensitivity

Ordering Part # Thread Length (A)
70085-8080-001 1.500 (38.10) LOCKNUT

@ .093 3/8-24 LUNF-2A
(2.36) /
%:—{

Performance Curves

100 E — _J/ =
i ///”’””' (03] —t—— T A" *—l
10 1 O.OG(?SPIN /4_ ( O ' 79 )
E =7 _ | e
1/ GAP |
Y 0030 IN| ===~
2 4 r _»»,_{,;_—.f——ﬁ—‘jf‘ﬁf
F 1 I Ao SR e
s 3/ w Specifications:
Iy & B Qutput Voltage (Standard): 55V (P-P)
B l[ ; ® Output Voltage (Guarantee Point): 4.2 V (P-P)
Er/ oo DC Resistance: 700 ohms max.
?[ T Typical Inductance: 125 mH ref.
ot Output Polarity: White lead positive
0 100 200 300 400 500 600 700 800 900 1000 operating Temperature: -55to + 107°C
Surface Speed (In/Sec) .
Lead Length: 6 in (15.2cm)

Based on 20 D.P. Gear

Smooth Body — High Sensitivity

Ordering Part # Thread Length (A)
70085-1010-314 1.375 (34.93)
70085-8080-004 2.500 (63.50) ¢ 093 @ 375
: (9.33)
Performance Curves (2.36) i
[ I *—r—* ----------- 75
4 GAP 4:'/"/: ______
o voois N ==~ - 030 A
] I b | (0.76)
2V GAP ==
i /r 0.030 J'\i === I —

A e | = Specifications:
w m Output Voltage (Standard): 55 V (P-P)
@ Output Voltage (Guarantee Point): 4.2 V (P-P)
DC Resistance: 700 ohms max.

E Out (Volts P-P)

Loblinn

\‘*
\
N\

e Typical Inductance: 125 mH ref.

. o Output Polarity: White lead positive
01 Operating Temperature: -30 to +85°C

0 100 200 300 Aogu"acessopzed (|n?soi;) 700 800 900 1000 Lead Length _004’ 6 in (1520m)

Cable Length: -314, 10ft (3.05m)
Based on 20 D.P. Gear

30 Dimensions in inches and (mm).



Passive Speed Sensors 1/4 — 40 FAMILY

General Purpose — High Temperature

Ordering Part # Thread Length (A) (B)
70085-1010-024  .687 (17.45) 313 (7.95)

70085-1010-472* .687 (17.45) 500 (12.70) ¢ 040 LOCKNLT
70085-1010-227 1.687 (42.85) .313 (7.95) (102 1/4-40 NS-2A
Performance Curves
L L @295
E f ﬂ{L\ _ = (7.49)
| >
0] — .010 IIAII IIBII *
] GAP 0.003 N %%ﬁﬂ/ (0.25)
g 8 _— |
5 1 Gw%/ Specifications:
- 1 == [ B Output Voltage (Standard): 9 V (P-P)
~ e ® Output Vot int): -
1 put Voltage (Guarantee Point): .5V (P-P)
// — reea DC Resistance: 125 ohms max.
1 I Typical Inductance: 5-8 mH ref.
o / Output Polarity: White lead positive
L Operating Temperature: -73 to 232°C
SURFACE SPEED (W/SE) Lead Length: 8in (20.3 cm)
Based on 20 D.P. Gear Cable Length: -472,60in (1.5 m) *

* Egress is a 2-conductor, AWG #26, shielded, Teflon cable, with 3.25" long shrink tubing over housing
and cable for extra protection. Extra locknut provided.

Dimensions in inches and (mm). 31



Passive Speed Sensors 10 - 32 FAMILY

High Sensitivity

Ordering Part # Thread Length (A)
70085-1010-037 .500 (12.70)
70085-1010-299 1.250 (31.75) LOCKNUT
@ 062 10-32 UNF-2A
(1.57)
Performance Curves J
100 I S
_i T s 1T
10 (0.25)
S S D B S @.190
e 7 /// """ T (4.83)
S NN /// - Specifications:
1,4’ [t USSR RS m Output Voltage (Standard): 13 V (P-P)
e e e @ Output Voltage (Guarantee Point): .6 V (P-P)
e p— DC Resistance: 190 ohms max.
1z i Typical Inductance: 10 mH, ref.
o Al Output Polarity: White lead positive
0 100 200 300 400 500 600 700 800 900 1000 Operat'ng Temperature _55 to +1O70C
Surface Speed (In/Sec
me Lead Length: 18 in (45.7 cm)
Based on 20 D.P. Gear
General Purpose — High Temperature
Ordering Part # Thread Length (A)
70085-1010-182 .500 (12.70)
70085-1010-289 1.250 (31.75) LOCKNUT
@.062 10-32 LINF-2A
Performance Curves (1.57)
100 3 { = — S A— _{ Z
o] 010 h "A" —IT
3 (0.29)
3 —
e P B mtion SR B @.190
% ; : o.oﬁfsﬁw///‘?"’—- _____ (4.83)
I A g /P’/////— Specifications:
1 /7 & ] m Output Voltage (Standard): 6 V (P-P)
v ¥ inl e e— N R @ Output Voltage (Guarantee Point): .3V (P-P)
30 - L __--1-"" .
{ oS T pre— DC Resistance: 45 ohms max.
1 / | Svierm Typical Inductance: 2 mH, ref.
o AT Output Polarity: White lead positive
0 100 200 300 400 500 600 700 800 900 100C Operatlng Temperature _73 to +150°C
Surface Speed (In/Sec) .
Lead Length: 18 in (45.7 cm)

Based on 20 D.P. Gear

32 Dimensions in inches and (mm).



Passive Speed Sensors

LISTED PRODUCT

UL/CSA Sensors

Ordering Part # Thread Length (A)

70085-1010-081 1.500 (38.10)
70085-1010-411 1.875 (47.63)
70085-1010-329 2.750 (69.85)
70085-1010-330 4.000 (101.60)
70085-1010-412 6.000 (152.40)
Rating: UL and CSA listed for hazardous locations.

Class |, Div 1, Groups A, B, C & D; Class Il, Div 1,
Groups E, F ,G. Temp Code T3C.

Performance Curves

1000

100

(IS S IS T S I WS T

L]
s | 1T
AP 0005 IN__——[ -~~~ GAP 0.080] IS Sy I B

€ Out (Volts P-P)
>

v !

TYPICAL

Ll

MINIMUM

0 100 200 300 400 500 600 700 800 900 1000
Surtace Speed (In/Sec)

Based on 8 D.P. Gear

BLIND END SHELL

@ 187 (4.75)
POLE PIECE
LOCKNUT
5/8-18 UNF-24
172" NPT
A / ===
_____ v ==
1
‘ o EL
" Ay 4—1—— 1,250 1.000
(31.75) (25.40)

Specifications:

Output Voltage (Standard): 54 V (P-P)

Output Voltage (Guarantee Point):13.4 V (P-P)
DC Resistance: 240 ohms max.

Typical Inductance: 30 mH ref.

Output Polarity: White lead positive

Operating Temperature: -65 to 100°C

Lead Length: 10 ft (3.05 m)

UL/CSA Sensors

Ordering Part # Thread Length (A)

70085-1010-413 1.500 (38.10)
70085-1010-005 1.875 (47.63)
70085-1010-327 2.750 (69.85)
70085-1010-328 4.000 (101.60)
70085-1010-414 6.000 (152.40)
Rating: UL and CSA listed for hazardous locations.

Class I, Div 1, Groups A, B, C & D; Class Il, Div 1,
Groups E, F ,G. Temp Code T3C.

Performance Curves

1000

ey

El
J |l ——t ___t---—"["
. | —r - |
= L | —T ] -
- - AP 0.00SIN__——_ L -- GAP 0.030IN__——_ _| ==~
q - b1 —
2 ~1- | _—T - | 1. __-
210 o S T R e p— ===
s 3 - —1— 4"
5 g —-
S 7 - -~ Y
o 1/ ol _4 AP 0.060 IN

TYPICAL

[N ERAIT

MINIMUM

o

Surface Speed (In/Sec)

100 200 300 400 500 600 700 800 900 1000

Based on 8 D.P. Gear
Dimensions in inches and (mm).

BLIND END SHELL
@ 187 (4.75)
POLE PIECE

LOCKNUT

3/4-20 UNEF-2A
172" NPT

1.250
(31.75)

" AII

Specifications:

Output Voltage (Standard): 54 V (P-P)

Output Voltage (Guarantee Point):13.4 V (P-P)
DC Resistance: 240 ohms max.

Typical Inductance: 30 mH ref.

Output Polarity: White lead positive

Operating Temperature: -65 to +100°C

Lead Length: 10 ft (3.05 m)

33



Passive Speed Sensors LISTED PRODUCT

Ordering Part # Thread Length (A)

70085-1010-404 1.500 (38.10)

70085-1010-406 2.750 (69.85) %I%E(NE %*E)LL
70085-1010-417 4.000  (101.60) PULE PIECE
70085-1010-420 6.000  (152.40) LOCKNUT

Rating: FM listed for hazardous location.
Class I, Div 1, Group D.

Performance Curves

5/8-18 UNF-2A
172" NPT

1000

L il
“A ——L- 1.250 1.000

| T (31.75) (25.40)

"]
AP 0.005 N~ L=~ 7 GAP 0.000IN__ L o=

iy

\
\
IHH
‘

0

Specifications:
Output Voltage (Standard): 60V (P-P)
Output Voltage (Guarantee Point): 13.4V (P-P)
DC Resistance: 210 ohms max.
Typical Inductance: 75 mH max.
; Output Polarity: White lead positive
: 100 200 00 400 500 600 700 800 %00 1000 Operating Temperature: -55 to +220°C

St S 0 Cable Length: 15 ft. (4.57m)
Based on 8 D.P. Gear

£ Out (Volts P-P)

ISRty

TYPICAL

L1111l
SR
\
A

MINIMUM

=}

Ordering Part # Thread Length (A) BLIND END SHELL
70085-1010-403 1.500 (38.10) B.093 (2.35)
70085-1010-405 2.750 (69.85)* *3/4 - 20 THD. POLE PIECE
70085-1010-415 4.000  (101.60) LOCKNUT

5/8-18 UNF-2A "
172" NPT

70085-1010-416 6.000 (152.40)

Rating: FM listed for hazardous location.
Class |, Div 1, GroupD. N |

Performance Curves N |

1000 ===

Lo
e

i AP 0.005 IN _”%r_’ﬂl/{_/_
s | A I o Specifications:
510 4— e
5 3/ wemn o ' m Output Voltage (Standard): 90 V (P-P)
TN | @ Output Voltage (Guarantee Point): 9.4 V (P-P)

|

/o7 DC Resistance: 750 ohms max.
_ Typical Inductance: 210 mH max.
e Output Polarity: White lead positive

M Operating Temperature: -55 to +232° C

! 100 200 300 400 500 600 700 800 900 1000 *Mounting Thread: -0405, 3/4 - 20 UNEF-2A

Suriace Speed (niSec) Cable Length: 15 ft (4.57 m)
Based on 20 D.P. Gear

Z

gy
P e

o

34 Dimensions in inches and (mm).



Hall Effect Sensors

Airpax has taken its years of experience of designing and manufacturing
Hall Effect sensors for engine timing applications and has developed a new line
of durable products for industrial use.

With multiple standard variations we offer the widest range of standard
catalog sensors to meet your various design needs. The design is flexible to
easily meet all of your application requirements.

The Hall Effect sensor can sense each change in target movement, regard-
less of speed, from near zero to 15 kHz frequency range, generating a steady
pulse train of frequency proportional to target speed. Typically, each time a gear
tooth (or any ferrous discontinuity) passes in front of the sensor the output
changes state. This type of sensor is known as a “P” type because it uses N-P-N
transistor logic (as opposed to “N” type, which uses P-N-P transistor logic).

Key features to note are:

* Reverse voltage protection, up to -30 Vdc, to prevent damage if miswired

e Higher temperature range of -40°C to +125°C

*  Wide range of supply voltage in single design of 4.5 — 24 Vdc

e Two output options of Supply Tracking or TTL Compatible

e Rugged design meeting IEC 77 Standards (European Railroad Applications)

Suitable for 20 diametral pitch or coarser gear (target), the standard catalog
sensors are easily applied to your varied sensing needs. If you have a unique,
special requirement which cannot be met with any of the standard options, we
will gladly review your specs and work with you on a special sensor design.

It is the customer's responsibility to determine whether the product is proper
for customer's use and application.

37



Zero Velocity — Magnetic Hall Effect Sensors — 5/8 and 3/4 Threads

Specifications

Power Supply

Power Supply Voltage:

4.5 -24Vdc

Power Supply Current:

50 mA maximum

Outputs

Ouput Voltage:

Essentially square wave fanout to 10 TTL inputs
TTL Compatible: (See Figure 1)
50% £30% duty cycle

Logic 0: +.6 Vdc maximum
Logic 1: +4 to +4.6 Vdc @ 5mA

Supply Tracking: (See Figure 2)

50% +30% duty cycle

Logic O: +.6 Vdc maximum

Logic 1: Vo= Vg X R
R+ 2.2k

Output Impedance:

2.2K Ohms 5%

Output Current:

20 mA sink maximum

Output Current - Short Circuit:

5 mA maximum with 10V power supply

Reverse Battery Voltage:

-30 Vdc

Mechanical

Target Frequency:

0 to 15 kHz

Target Air Gap:

.005 to .020 with a 20 diametral pitch gear
.005 to .045 with a 12 diametral pitch gear
.005 to .060 with a 8 diametral pitch gear

Environmental

Operating Temperature:

-40°C to +125°C

Thermal Shock:

100 cycles air to air (-40° to +130°C)
1 min. ramp time with 30 min. soak
Salt Spray:

Per MIL-STD-202, method 201, test cond. B, 5% NaCl for
48 hrs. No visible corrosion

Humidity:

92% RH@ 40°C for 90 hrs. No visible corrosion.
Dielectric Strength:

Per MIL-STD-202, method 301, 1000 Vrms (60Hz) for 5
sec. leads to case. 1.0 mA max. leakage.

Insulation Resistance:

Per MIL-STD-202, method 302, 500 Vdc for 30 sec. leads to
case. 100 mega-ohm min.

Vibration:

Per MIL-STD-202, resonant frequency search, sine method
204, test cond. C&D (20g); random method 214a, test cond.
A&B (7.569) for 15 min.

Shock:

Per MIL-STD-202, method 213b (sawtooth), test cond. H&I
(1009, 6 ms), 3 shocks, mutually perpendicular planes.

Materials

Housing:

300 series stainless steel

Leads:

AWG #24 Teflon, 200°C

Cable:

AWG #20 Irradiated cross-linked polyolefin, 125°C

TTL Compatible

[A] Vin (4.5-24VDC)
(RED)

J_ +—B] Vout (OUTPUT)

+4T0 +4.6 VDC
{(WHT)

[C] GND (COMMON)
- —— (BLK)

Figure 1

Supply Tracking

[A] Vin (4.5-24vDC)
, | (RED)
| |

: T J_ [B] Vout <OUTPUT)
, -
|

Vi = Vs X RL
(WHT) Yo~ R 2.5
[C] GND (COMMON)

- - (BLK)

Figure 2

Note:  Either output will work with any Airpax Tachometer.




Zero Velocity — Magnetic Hall Effect Sensors — 5/8 and 3/4 Threads

Hex Body with Connector

o

. (A Vin
TARGET B By Vout
DIRECTION (C) COMMON

ORIENTATION
NOTCH §

|

IDENTIFICATION CONNECTOR

(Select cable from group “B” see index)
HEX KEY £20

NUTS AS SHOWN
CONNECTOR
THREAD MATES WITH

MS3106A10SL-3S

Part Num. Thread “A” Dimension ‘IB” Dimension “Q” Dimension Output
H1512-001 |.625-18 UNF-2A 1.500 (38.100) 3.375 (85.725) 4.012 (101.905) TTL Compatible
H1522-001 |.625-18 UNF-2A 1.500 (38.100) 3.375 (85.725) 4.012 (101.905) Supply Tracking
H1512-002 |.625-18 UNF-2A 2.750 (69.850) 4.625 (117.475) 5.262 (133.655) TTL Compatible
H1522-002 |.625-18 UNF-2A | 2.750 (69.850) 4.625 (117.475) | 5.262 (133.655) | Supply Tracking
H1612-001 |.750-20 UNEF-2A | 1.500 (38.100) 3.375 (85.725) 4.012 (101.905) | TTL Compatible
H1622-001 |.750-20 UNEF-2A | 1.500 (38.100) 3.375 (85.725) 4.012 (101.905) | Supply Tracking
H1612-002 |.750-20 UNEF-2A | 2.750 (69.850) 4.625 (117.475) | 5.262 (133.655) | TTL Compatible
H1622-002 |.750-20 UNEF-2A | 2.750 (69.850) 4.625 (117.475) | 5.262 (133.655) Supply Tracking
Hex Body with Cable
B (RED) Vi
TARGET in
DIRECTION pn ORIENTATION (WHT)  Vout
-— A——I N \ 4 (BLK) COMMON
{
HEX Z IDENTIFICATION INTERNAL
NUTS 1/2NPT
THREAD

Part Num. Thread A" Dimension “B" Dimension  Cdble Length Output

H1512-013 |.625-18 UNF-2A | 1.500 (38.100) | 3.375 (85.725) 10 ft (3.05m) TTL Compatible

H1522-013 |.625-18 UNF-2A | 1.500 (38.100) | 3.375(85.725) | 10 ft (3.05m) Supply Tracking

H1512-014 |.625-18 UNF-2A 2.750 (69.850) | 4.625 (117.475) 10 ft (3.05m) TTL Compatible

H1522-014 |.625-18 UNF-2A | 2.750 (69.850) | 4.625 (117.475) | 10 ft (3.05m) Supply Tracking

H1612-013 |.750-20 UNEF-2A | 1.500 (38.100) | 3.375 (85.725) 10 ft (3.05m) TTL Compatible

H1622-013 |.750-20 UNEF-2A | 1.500 (38.100) | 3.375 (85.725) 10 ft (3.05m) Supply Tracking

H1612-014 |.750-20 UNEF-2A | 2.750 (69.850) | 4.625 (117.475) | 10 ft (3.05m) TTL Compatible

H1622-014 |.750-20 UNEF-2A | 2.750 (69.850) | 4.625 (117.475) | 10 ft (3.05m) Supply Tracking

Dimensions in inches and (mm).




Zero Velocity — Magnetic Hall Effect Sensors — 5/8 and 3/4 Threads

Round Body with Connector

e
TARGET "B" AY  Vin
DIRECTION N 625 ® Vout
A [15.875] (C) COMMON
CONNECTOR  (Select cable from group “B” see index)
$.750 KEY +20°
[19.0501 688 AS SHOWN
[17.475)
IDENTIFICATION — CONNECTOR
ORIENTATION — 0 e S Wi TH
HEX NUTS FLATS MS3106A10SL-35
THREAD

Part Num. Thread “A” Dimension “B” Dimension  “C” Dimension Output
H1512-005 | .625-18 UNF-2A 1.500 (38.100) 3.375 (85.725) 4.012 (101.905) TTL Compatible
H1522-005 |.625-18 UNF-2A | 1.500 (38.100) 3.375 (85.725) 4.012 (101.905) | Supply Tracking
H1512-006 |.625-18 UNF-2A | 2.750 (69.850) 4.625 (117.475) | 5.262 (133.655) | TTL Compatible
H1522-006 |.625-18 UNF-2A | 2.750 (69.850) 4.625 (117.475) | 5.262 (133.655) | Supply Tracking
H1512-007 |.625-18 UNF-2A 4.000 (101.600) 5.875 (149.225) 6.512 (165.405) TTL Compatible
H1522-007 |.625-18 UNF-2A | 4.000 (101.600) | 5.875 (149.225) | 6.512 (165.405) | Supply Tracking
H1612-005 |.750-20 UNEF-2A | 1.500 (38.100) 3.375 (85.725) 4.012 (101.905) TTL Compatible
H1622-005 |.750-20 UNEF-2A | 1.500 (38.100) 3.375 (85.725) 4.012 (101.905) Supply Tracking
H1612-006 |.750-20 UNEF-2A | 2.750 (69.850) 4.625 (117.475) | 5.262 (133.655) | TTL Compatible
H1622-006 |.750-20 UNEF-2A | 2.750 (69.850) 4.625 (117.475) | 5.262 (133.655) | Supply Tracking
H1612-007 |.750-20 UNEF-2A | 4.000 (101.600) 5.875 (149.225) 6.512 (165.405) TTL Compatible
H1622-007 |.750-20 UNEF-2A | 4.000 (101.600) | 5.875 (149.225) | 6.512 (165.405) | Supply Tracking

Fully Threaded with Leads

TARGET

DIRECTION (RED) = Vin
’——“A"——l s AWG CRIENTATION EQTKT)) CVC())I::I:\AON
WIRES
L ) BLK WHT
HE X
NUTS
THREAD
IDENTIFICATION

Part Num. Thread 1A” Dimension  Lead Length Output
H1512-009 |.625-18 UNF-2A | 1.500 (38.100) 12 (304) TTL Compatible
H1522-009 |.625-18 UNF-2A | 1.500 (38.100) 12 (304) Supply Tracking
H1512-010 |.625-18 UNF-2A | 2.750 (69.850) 12 (304) TTL Compatible
H1522-010 |.625-18 UNF-2A | 2.750 (69.850) 12 (304) Supply Tracking
H1612-009 |.750-20 UNEF-2A | 1.500 (38.100) 12 (304) TTL Compatible
H1622-009 |.750-20 UNEF-2A | 1.500 (38.100) 12 (304) Supply Tracking
H1612-010 |.750-20 UNEF-2A | 2.750 (69.850) 12 (304) TTL Compatible
H1622-010 |.750-20 UNEF-2A | 2.750 (69.850) 12 (304) Supply Tracking

Dimensions in inches and (mm).



Zero Velocity — Magnetic Hall Effect Sensors — 3/4 Threads

UL/CSA Sensors
e————— 4, 750 ————=
[120.7]
1. CABLE
[3437955] 3 LEAD
’ 20 AWG —ORIENTATION FLATS
TARGET 10 FT MIN
DIRECTION B [3.0 m] - -
7/ N
|
/ GROUND WIRE =
IDENT I F I CATION ’—"' 1.250
10 FT MIN [31.75)]
HEX NUTS (3.0 m]
.750-20 UNEF-2A THD .75-14 NPT THREAD
INTERNAL
TTL Compatible
o Vin (4.5-24 VDC)
| A
:l (RED)
| |
| o8 | V out (OUTPUT)
= m o out
35 J_ B] 4.46voLTS
| c= _ I (WHT)
I -0 I
-[ T §| GND (COMMON)
S (BLK)
_/ /7177 EARTH GROUND
HOUSING (GRN/YEL TR OR GRN)
Figure 1
Part Num. Thread Thread Length  Overall Length Cable Length Output
H1612-025 |.750-20 UNEF-2A | 1.375(34.92) | 4.750 (120.65) 10 ft. (3.0 m) TTL Compatible

Rating: UL & CSA listed for hazardous locations.
Class |, Div.1, Groups A, B, C &D; Class Il, Div. 1,
Groups E, F & G. Temp. Code T4A.

Connect only to NEC Class 2 circuits.

Dimensions in inches and (mm).



Zero Velocity — Magnetic Hall Effect Sensors — 3/8 Diameter

Specifications

Power Supply

Power Supply Voltage:

4.5 -24 Vdc

Power Supply Current:

50 mA maximum

Outputs

Ouput Voltage:

Essentially square wave fanout to 10 TTL inputs

Supply Tracking: (See Figure 1)
50% +30% duty cycle

Logic O: +.6 Vdc maximum
Logic 1: Vo = Vg X R
RL + 2.2k

Output Impedance:

2.2K Ohms 5%

Output Current:

20 mA sink maximum

Output Current - Short Circuit:

5 mA maximum with 10V power supply
Reverse Battery Voltage:

-30 Vdc

Mechanical
Target Frequency:
0 to 15 kHz

Target Air Gap:

.000 to .015 with a 20 diametral pitch gear
.000 to .040 with a 12 diametral pitch gear
.000 to .055 with a 8 diametral pitch gear

Environmental

Operating Temperature:

-25°C to +80°C

Materials

Housing:

Aluminum / 300 series stainless steel
Leads:

AWG #24 Teflon, 200°C

Cable:

AWG #26 PVC, 105°C

Supply Tracking

Figure 1

\(RED)

lWHT) Vo= g

(BLK)

Vin (4.5-24VDC)

Vout (OUTPUT)
Vs X RL
C+ 2.2k

GND (COMMON)

Note:

Will work with any Airpax Tachometer.

Dimensions in inches and (mm).



Zero Velocity — Magnetic Hall Effect Sensors — 3/8 Diameter

Fully Threaded

1.630 !
41.4)
w
SENSING ELEMENT ¢ ORIENTATION FLAT 3+ 24 AWG
s
R ala [ amm ——)
1 T T T [ =t

TARGET
o] 605262) DIRECTION HEX NUTS (RED) Vin
. (WHT) Vout

THREAD
IDENTIFICATION (BLK) COMMON
Part Num. Thread Cable Length (C) Lead Length (L) Housing Mat'l.
H1320-001 |.375-32 UNEF-2A — 12 (304) Aluminum
H1320-003 |.375-32 UNEF-2A 10 ft. (3.05 m) — Aluminum
H1320-009 |.375-24 UNF-2A — 12 (304) 300 St. Steel
H1320-010 |.375-24 UNF-2A 10 ft. (3.05 m) — 300 St. Steel
Round Body
SENSING
¢[§_3;§5] ELEMENT G 1.630 ¢
TARGET [41.4] 41 3C #26 AWG
DIRECTION CABLE
e
.022 ORIENTATION FLAT
.61 160 l}—mﬁmmcmxon
; RED) Vin
(9.141 [wm§ Vout
BLK) COMMON

Part Number |Cable Length (C) |ead Length (L) Hpusing Mat'l.
H1320-005 — 12 (304) Aluminum
H1320-006 10 ft (3.05 m) — Aluminum

* Note difference in target direction with regard to flat (vs. threaded sensor).

Dimensions in inches and (mm).



Connectors and Cable
Assemblies

Airpax stocks a selection of connectors
and cable assemblies for your convenience.
For ease of selection, the connectors and
assemblies are divided into groups. Group
“A” is designed for 2-wire items, Group “B”
for 3-wire, Group “C” for 5-wire.

Complete cable assemblies include the
connector and 10" of recommended wiring
for use with Airpax equipment. All wiring is
insulated, spirally wrapped in a tinned
copper shield and jacketed in long-lasting
PVC. Alternate cable length is available for
special requests.

Group Airpax P/N Mil. Connect. No. Max. Temp. Cable Wiring
A S CN79860 -3100 MS3106A10SL-4S 125°C Connector Only
R -3800 MS3108B10SL-4S 125°C Connector Only
S -3000 MS3106A10SL-4S 182°C Connector Only
S CA79860 -01-00 MS3106A10SL-4S 80°C 2 #22 Black & Red
R -17-00 MS3108B10SL-4S 80°C 2 #22 Black & Red
S -06-00 MS3106A10SL-4S 182°C 2 #20 Black & White
B S CN79860 -2600 MS3106A10SL-3S 125°C Connector Only
R -3900 MS3108B10SL-3S 125°C Connector Only
S CA79860 -18-00 MS3106A10SL-3S 125°C 3 #20 Red,White & Black
R -24-00 MS3108B10SL-3S 125°C 3 #20 Red,White & Black
C S CN79860 -4200 MIL-C-26482 125°C Connector Only
S CA79861-30-00 Bayonet Style 125°C 5#22, Red, Orange, Black,
White, Green

Standard cable assemblies include 10ft. of shielded cable. For other cable length contact your local distributor.

S = Straight Connector
R = Right Angle Connector

It is the customer's responsibility to determine whether
the product is proper for customer's use and application.



Groups A & B (Straight)

E 1.813

Groups A & B (Right Angle)
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Group A
Pins

Group A
PIN A = Black
PIN B = Red

Group B

PIN A = Red
PIN B = White
PIN C = Black

Group C

PIN A = White
PIN B = Not Used
PIN C = Orange
PIN D = Green
PIN E = Red

PIN F = Black



Split Gears

When using an Airpax speed sensor in RPM mea-
surement, split gears provide a convenient and simple
means of installation where shaft disassembly is not
feasible. The two halves of the gear are fastened with
clamping screws, thus assuring close fit. All split
gears are 12 diametral pitch, 14.5° pressure angle.

Solid Gear

Airpax also offers a 20 diametral pitch, 14.5° pressure
angle, solid steel gear. This gear can be rebored to fit
shaft diameters up to 1.375". It is secured to the shaft
with 2 set screws.

Note: Gears are supplied with minimum
bores as shown. Alternate bores within
the minimum and maximum limits are
available at additional cost.

Caution : Gears may shatter if not
installed to specifications or if operated
above maximum RPM.

Dimensions of Cast Iron Split Gears

Part No. Pitch O.D. No. of Tooth Overall  Std. Bore Mpx. Bore Approx. Max.
Dia., In. Inches Teeth Face, In. Length, In. Pia., In. Dia., In.  Wt., Lbs. RPM
G79870-202-0601 | 4.000 4.166 48 375 1.000 1.000 2.563 3.0 3600
G79870-202-0301 | 5.000 5.166 60 375 1.000 1.000 3.250 4.5 3600
G79870-202-0401 | 6.000 6.166 72 375 1.125 1.000 4.000 6.5 3600
G79870-202-0809 | 10.000 | 10.166 120 .375 1.250 3.000 7.500 23.0 2900
G79870-202-4133 | 15.000 | 15.166 180 375 1.375 7.500 12.000 40.0 2300
Dimensions of Steel Split Gears
G79870-202-1800 | 4.000 4.166 48 312 1.000 0.500 2.125 3.0 8400
G79870-202-1901 | 5.000 5.166 60 312 1.000 1.000 3.125 5.0 5900
G79870-202-2001 | 6.000 6.166 72 312 1.000 1.000 4.000 7.0 5900
G79870-202-2101 | 8.000 8.166 96 312 1.125 1.000 5.750 15.0 4500
G79870-202-2201 | 10.000 | 10.166 120 312 1.250 1.000 7.500 26.0 3000

Dimensions of Solid Steel Gear

G79870-202-0900 | 3.000 3.100 60 .375 0.875 0.500 1.375 1.2 6000
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Tachometer Transducers

Airpax tachometer transducers are self-generating units
when used with speed sensors. They are designed
primarily to provide an easy means of attaching a pulse
generating assembly to rotating shafts. Sensor gap-
ping, shaft run-out and mounting problems are elimi-
nated. This makes the unit especially useful for shafts
with high run-out. The ordering map on the following
page provides information for selecting a unit for your
particular application. Please note that sensors and
cable assemblies must be ordered separately.

Taper-Lock ® Type

The assembly consists of aTaper-Lock bushing which
enables quick attachment to rotating shafts. The
transducer employs a rotor with small perforations
along its periphery; a shielded, or permanently lubri-
cated sealed bearing; outer ring and a reference rod
which, when clamped in position, prevents the outer
ring assembly from moving. The outer ring can
accomodate up to three speed sensors for use in
monitoring directions of rotation and speed.

Sleeve Type

The Airpax sleeve-type transducer assembly is
identical to the Taper-Lock type except that it provides
a sleeve bushing for installation purposes, allowing
larger shaft sizes.

Mechanical Specifications

Lubrication: Bearings are permanently lubricated; do
not use pressure washes or solvents.

Finish: Reference rod and outer ring are gold
anodized aluminum; rotor and Taper-Lock
bushing are plated steel.

Reference Rod : 1/4" diameter, 6" long

Bearing Limits: Sealed type - 2000 RPM max. speed
Shielded type - 4000 RPM max. speed

Weight: 54 oz. (1.53 kg) max.

Sensor Mounting: 5/8-18 UNF-2A threaded hole std.

Electrical Specifications

Output Frequency: 30 pulses/rev. (1 Hz = 2RPM),
Standard; 60 pulses/rev. (1 Hz - 1IRPM),
Optional.

Output Voltage: Depends on magnetic sensor used.
One turn of sensor controls 0.056 inches of air
gapbased on 5/8-18 UNF-2A thread. Normal gap
setting range from 0.005 to 0.020 inches.

Ambient Temperature: -30°C to +50°C

NOTE: Not for use in abrasive atmospheres.

It is the customer's responsibility to determine
whether the product is proper for customer's use and
application.



Ease of Installation

SENSOR

5/8"~18 THD (STD) . 1125
T (28.57)
REFERENCE ROD
MOLNTS IN ANY ONE —
OF THE THREE HOLES
i it
25 DIA i
(6.35) 4.000 S
‘ (101.6) S
Ll‘i 1 | E g 3
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‘ ‘ =NIN
csl ~— BEARING
(147 B)
|
375 TYP
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1.125
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SLEEVE BUSHING ACCEPTS
1.25 70 2 IN. SHAFTS —-
IN 1/8 IN. INCREMENTS

Ordering Map T79850-103-

Basic Model

1. Tachometer Transducer to accommodate one
sensor, 30 pulses/rev. (standard)

2. Tachometer Transducer to accommodate two
sensors, 30 pulses/rev.

3. Tachometer Transducer to accommodate three
sensors, 30 pulses/rev.

4. Tachometer Transducer to accommodate one
sensor, 60 pulses/rev.

5. Tachometer Transducer to accommodate two
sensors, 60 pulses/rev.

6. Tachometer Transducer to accommodate three
sensors, 60 pulses/rev

Notes:

1. If special requirements are desired, place an
“X" in the appropriate box and describe
additional requirements. Actual model nhumber
of units may not correspond with ordering map.

2. Standard mounting thread is 5/8-18 UNF-2A.

Ordering Procedure

Bearing/Bushing Type

1. Taper-Lock bushing & shielded bearing
(standard)

2. Taper-Lock bushing & sealed bearing

or

3. Sleeve bushing & shielded bearing
4. Sleeve bushing & sealed bearing

Bore Size

11 - Bore Diameter 1/2"
12 - Bore Diameter 5/8"
13 - Bore Diameter 3/4"
14 - Bore Diameter 7/8"
15 - Bore Diameter 1"

16 - Bore Diameter 1 1/8"
17 - Bore Diameter 1 1/4"
X - Other (Special)

3. Optional mounting threads are available at
additional cost.

4. Special bore sizes within .5" and 2" are available

at additional cost.

or

17 - Bore Diameter 1 1/4"
18 - Bore Diameter 1 3/8"
19 - Bore Diameter 1 1/2"
20 - Bore Diameter 1 5/8"
21 - Bore Diameter 1 3/4"
22 - Bore Diameter 1 7/8"
23 - Bore Diameter 2"

X - Other (Special)

Example: Speed indicating system for a variable
speed motor, 0 - 1750 RPM, 1" shaft diameter, panel-
mount display within 10 ft., min. motor speed is 175
RPM.
1. Select Model No. T79850 - 103 - 1215
30 PPR, std. basic mode| ———— [
Taper-lock, sealed bearing 1" bore dia.

Dimensions in inches and (mm).

2. Select a speed sensor such as P/N 70085-1010-001
3. Select a cable assembly, P/N CA79860-01-00, to
complement (2).
4. Select the digital, panel mount Tachtrol-2,
P/N T77220-11



NEMA “C Face” Ring Assemblies

An easy method for mounting on “C” face motors.
Each assembly includes “C” face ring, speed sensor,
60T gear with appropriate bore diameter and mount-
ing hardware. The assembly can be mounted on the
“C” face motor bracket, or it can be sandwiched
between motor and reducer.

The ring is precision machined aluminum. The
gear is a 60T, 20DP, solid steel gear, secured with
set screw.

NOTE: Alternative active or passive sensors are
available.

10’ SHIELDED
CABLE A¥G 22

SECTION A-A
GAP FACTORY
ADJUSTED TO
010 NDMINAL
B
———— A
N’ DIA 4 HOLES
ON “@* DIA BOLT CIRCLE
It is the customer's responsibility to determine
whether the product is proper for customer's use and
application.
Dimensions of “C” Face Rings & Gears (inches)
P/N of Ring Motor | A B o D E F @Bolt |G H J K |L M N
Assembly Frame .003 Circle 4.0005

T79850-103-0168 | 56C 6.5 |4.500 | .135 |.645 |.120 [4.000|5.875 | 0.6255(1.925 |3.100| .563 | .250 | 4.502 | .406
T79850-103-0164
T79850-103-0169 | 140TC, 0.8755
T79850-103-0165 | 180C
T79850-103-0170 | 180TC, | 9.0 |8.500 | .234 |.687 |.250 {4.000|7.250 | 1.1255(1.925 |3.100 | .563 |.250 | 8.502 | .515
T79850-103-0166 | 210C
T79850-103-0171 | 210TC, 1.3755
T79850-103-0167 | 250UC

o9 T Q9 T Q9 T o

Notes: a. With Passive Sensor Part Number 70085-1010-314
b. With Active Sensor Part Number H1320-006



Sensor Mounting Brackets

Several types of brackets are available to facilitate
the mounting of Airpax speed sensors. Threaded
brackets for 3/8-24, 5/8-18 and 3/4-20 threads are
generally used with passive sensors with one locknut.
Active, zero- velocity sensors and passive, chisel-point
sensors that require specific alignment should be used
with unthreaded brackets and two locknuts.

Bracket material is non-magnetic, 303 stainless
steel; locknuts are also non-magnetic stainless steel or
plated brass.

Sensors and brackets should be attached to a
frame free of excessive vibration to prevent spurious
indications when the gear is stopped or turning at very
slow speeds. Refer to sensor specifications for proper
air gap and alignment with gear (target) rotation.

Caution: Too small an air gap, especially with excessive run-out, may cause the gear to

strike the sensor and make it inoperative.

Unthreaded Brackets

Threaded Brackets
Thread Size Bracket One Turn
Part No. Advances
3/8-24 UNF-2B 646-310-0006 .042"
5/8-18 UNF-2B 646-310-0007 .050"
3/4-20 UNEF-2B 646-310-0008 .050"

Thread Size
Of Sensor

Hole Diameter
Diameter

Bracket
Part No .

3/8-24 UNF-2A
5/8-18 UNF-2A
3/4-20 UNEF-2A

.390"
.640"
. 765"

646-140-0009
646-140-0010
646-140-0015

2 x @ .205 {(5.21mm}

|
N
f | *
. - !.ais 122.23 mm)
75 |<_ 150
635 mm) > @Eiomm >

¢ 2.00
{50.80 mm)

2B (7.14 mm)

—»

625 R (15.88 mm)

THREAD™—~_ | ~
f‘
T f\ 1.75
N (44.45 mm)
1.125 ~
{28.58 mm)

188 (4.76 mm)

Threaded Bracket
Dimensions in inches and (mm).

/2 X © .205 (5.21 mm)
|

W

:
T

A

75 (16.05 mm)

i

¥

_ .25 150
2
(6.35 mm) 38 10 mm rnm,',200
{50.80 mm}
1.00
&.40 mm
"HOLE DIAS
ey

A

.875
{22.23 mm)

.28 (714 mm)

625 R{15.88 mm)

1.50
(38.10 mm)

!

t125 {3.18 mm)

Unthreaded Bracket
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