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Preface
This manual is divided into three parts.  Part 1 provides instructions 
for the electrician on how to install and maintain the Series 951 Linear 
Displacement Transducer (LDT).  This includes wiring the LDT to 
a power supply, an external device for monitoring or control, and/or 
an interface device for programming.  Part 2 provides programming 
procedures and reference material for the programmer.  This is necessary 
when the LDT is connected to an interface device, such as a PC or 
a hand-held programmer.  Finally, Part 3 contains three appendixes:  
Troubleshooting, Command Summary , and Specifi cations.  To further 
assist you in this manual, a glossary is also provided at the back.

AMETEK has checked the accuracy of this manual at the time it was 
printed.  Any comments you may have for the improvement of this 
manual are welcomed. 

AMETEK reserves the right to revise and redistribute the entire contents 
or selected pages of this manual.  All rights to the contents of this 
manual are reserved by AMETEK.
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1.1: Model Number Code for Analog LDTs
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1.2: Model Number Code for Digital LDTs
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2.1: Installing the LDT to a Mounting Bracket
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Installing Support Brackets
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Mounting the Magnet Assembly
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2.2: Installing the LDT to a Hydraulic Cylinder
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3.1: 951A-V (Voltage)
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Figure 3-1��%5�����
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3.2: 951A-C1/C2 (Current)
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-10 +10

Output = 0 VDC when magnet is in center position

Output = +5 VDC when magnet is at 3/4 position

Full Scale Position = -10 to +10 VDC

Full Scale Position = 30" per second

Velocity direction toward tip of rod greater or more positive voltage

Velocity direction toward head generates less voltage 

Output Voltage Range = -10 to +10 VDC

Output = -10 VDC when magnet is traveling at 30"/sec.

Output = -5 VDC when magnet is traveling at 15"/sec.

Output = +10 VDC when magnet is traveling at 30"/sec.

Output = +5 VDC when magnet is traveling at 15"/sec.



13����������	�
������
����

�������	���������������

�������	*�		+����$	�����������
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4 mA 20 mA

Output = 12 mA when magnet is in center position

Output = 16 mA when magnet is at 3/4 position

Full Scale Position = 4-20 mA

Full Scale Position = 30" per second

Velocity direction toward tip of rod generates greater current

Velocity direction toward head generates less current 

Output Voltage Range = 4-20 mA

Output = 4 mA when magnet is traveling at 30"/sec.

Output = 8 mA when magnet is traveling at 15"/sec.

Output = 20 mA when magnet is traveling at 30"/sec.

Output = 16 mA when magnet is traveling at 15"/sec.
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Figure 3-3��8�������
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E/Brown/Positoin

F/Blue/Velocity

K/Grey/Analog Common

B/Black/Common

+Input

-Input

+Input

-Input

Common

-or-

E/Brown/Positoin

F/Blue/Velocity

B/Black/Common

+Input

-Input

+Input

-Input

Common

C/Red/Power Input

E/Brown/Position

F/Blue/Velocity

B/Black/Common

+Input

-Input

+Input

-Input

Common

*(Customer Supply) +15 to + 26 VDC

*Customer power supply can feed both the LDT and the customer input card.

* NOTE:  LDT sinks 4 to 20mA.

Ungrounded System

Grounded System
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BROWN

GRAY

RED

BLACK

VELOCITY OUTPUT

FRAME (NO CONNECTION)

POSITION OUTPUT

POSITION/VELOCITY

+15/+26 VDC

POWER SUPPLY

ORANGE
RS232 RXD

PIN-OUT FOR STANDARD

CIRCULAR CONNECTOR

AT TRANSDUCER HEAD

GREEN

YELLOW

PURPLE

RS232 TXD

RS232 COMMON

2nd POWER SUPPLY

   COMMON

POWER INPUT

COMMON

PIN-B

PIN-C

PIN-K

PIN-E

PIN-F

PIN-A

PIN-G

PIN-D

PIN-H

PIN-J

   COMMON
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3.3: 951CP (Controlled Pulse)
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INPUT (START PULSE)

1 MICROSECOND (RECOMMENDED)

0.2 MICROSECONDS (MINIMUM)

TIME BETWEEN PULSES IS PROPORTIONAL TO

DISTANCE BETWEEN MAGNET AND HEX HEAD

OUTPUT (STOP PULSE)
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BROWN

GRAY

RED

BLACK

+PULSE RETURN OUT

-PULSE TRIGGER IN

-PULSE RETURN OUT

+PULSE TRIGGER IN

+15/+26 VDC

POWER SUPPLY

ORANGE
RS232 RXD

PIN-OUT FOR STANDARD

CIRCULAR CONNECTOR

AT TRANSDUCER HEAD

GREEN

YELLOW

PURPLE

RS232 TXD

RS232 COMMON

2nd POWER SUPPLY

   COMMON

POWER INPUT

COMMON

PIN-B

PIN-C

PIN-K

PIN-E

PIN-F

PIN-A

PIN-G

PIN-D

PIN-H

PIN-J

(RS422 OUTPUT)

(RS422 INPUT)

(RS422 OUTPUT)

(RS422 INPUT)
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3.4: 951VP (Variable Pulse)
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Figure 3-8�����>*�(�������������������	����	�

INPUT (INTERROGATION)

1 MICROSECOND (RECOMMENDED)

0.2 MICROSECONDS (MINIMUM)

WIDTH OF PULSE IS PROPORTIONAL TO

DISTANCE BETWEEN MAGNET AND HEX HEAD

OUTPUT PULSE

WITHIN 2.0 MICROSECONDS AFTER START PULSE BEGINS, 

STOP PULSE BEGINS

EXTERNAL INTERROGATION

OUTPUT PULSE

LOW OUTPUT VARIES DEPENDING ON LENGTH 

PROGRAMMED VIA DIP SW2 SWITCHES 1-6 

WIDTH OF PULSE IS PROPORTIONAL 

TO DISTANCE BETWEEN MAGNET AND HEX HEAD

INTERNAL INTERROGATION
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Figure 3-9�����>*�(����6
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GRAY
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BLACK

+SQUARE WAVE OUT

-INTERROGATION IN

-SQUARE WAVE OUT

+INTERROGATION IN

+15/+26 VDC

POWER SUPPLY

ORANGE
RS232RXD

PIN-OUT FOR STANDARD

CIRCULAR CONNECTOR

AT TRANSDUCER HEAD

GREEN

YELLOW

PURPLE

RS232 TXD

RS232 COMMON

2nd POWER SUPPLY

   COMMON

POWER INPUT

COMMON

PIN-B

PIN-C

PIN-K

PIN-E

PIN-F

PIN-A

PIN-G

PIN-D

PIN-H

PIN-J

(RS422 OUTPUT)

(RS422 INPUT)

(RS422 OUTPUT)

(RS422 INPUT)
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3.5: 951RS/TP (Start/Stop)
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INPUT (INTERROGATION PULSE)

1 MICROSECOND (RECOMMENDED)

0.2 MICROSECONDS (MINIMUM)

TIME BETWEEN PULSES IS PROPORTIONAL TO

DISTANCE BETWEEN MAGNET AND HEX HEAD

OUTPUT (START PULSE) OUTPUT (STOP PULSE)

WITHIN 2.0 MICROSECONDS AFTER INTERROGATION

PULSE BEGINS, START PULSE BEGINS
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Figure 3-11����6
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-INTERROGATION IN
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RS232 RXD
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CIRCULAR CONNECTOR
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RS232 TXD

RS232 COMMON

2nd POWER SUPPLY

   COMMON

POWER INPUT

COMMON

PIN-B

PIN-C

PIN-K

PIN-E

PIN-F

PIN-A

PIN-G

PIN-D

PIN-H

PIN-J

(RS422 OUTPUT)

(RS422 INPUT)

(RS422 OUTPUT)

(RS422 INPUT)
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Figure 3-12������*�;������"��(���
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RED

BLACK

+PULSE RETURN OUT

NO CONNECTION
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+15/+26 VDC
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RS232RXD

PIN-OUT FOR STANDARD

CIRCULAR CONNECTOR

AT TRANSDUCER HEAD

GREEN

YELLOW

PURPLE

RS232 TXD

RS232 COMMON

2nd POWER SUPPLY

   COMMON

POWER INPUT
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PIN-B

PIN-C

PIN-K

PIN-E

PIN-F

PIN-A

PIN-G

PIN-D

PIN-H

PIN-J
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3.6: Communications Connections
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Figure 3-13��8	���������!"��8�'����	���:	������L��/

3.7: Connections to an Interface Device
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GEMCO PART # 04521410

PROBE CABLE
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3.8: Hand-held Programmer as Your Interface Device
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3.9: Dumb Terminal or PC as Your Interface Device
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Figure 3-15��"D�������"D�7��,�������8	������	�
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TXD

TO

GREEN

RXD

TO BLACK

YELLOW BLUE
TO

COMMON

MODULAR JACK

GEMCO PART # 04521410

PROBE CABLE

DB-25 TO

MODULAR

TYPICAL MODULAR RS-232 CONNECTIONS FROM PROBE TO DB-25
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GEMCO PART # 04521410
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4.1: Devices Used to Program the LDT
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4.2: Programming through a PC or Dumb Terminal

,���!"�
�����'����	�����������	������
�������	���������	�
��	����
�������
�	��	(�������������
0���H??�'���-��	������&-�K������'��
-�������
�	��'��$��D��	��
&	��'������	���	���������!"�����	���������'����������	��*8-�&	��(��������
�	���/�����
��
������
$

�	���	���������!"�����	���������'����������	��*8-�&	��
����&�
���������	��
���������������<	�����'�� 
#�	������/�&'	���-����������
���������
/�&'	���.
�������/�&$���������'����������	��*8������
���
������	�������	
����!"������(���
��	������

�	���������
�	�
�$����������	���	����
���&
�����(	��
B*,

A-�����!"����
���������������	�����$��D�����������	���	����
���&
����
(	���B2,�!A-������
���(����/�	(�����!"����
��	����������������	�����$

4.3: Programming through the Hand-held Programmer
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4.4: Analog Program Commands Defined
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Set User High Point for Active Stroke Area
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Set Zero for Active Stroke Area
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Figure 4-1��6�
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�	��8	������3�����8	������4

NOTE: 8	������3�(�
���������&�����������	���	�������	���
-�'���	����4��	
7?��,����������	���-����
��
�����K��,��	�����	�'���)�����	��������
���
��������	
���	�$

?��	�M�?��	��
��	(�������������'���-�����?��	���?��	��
��	(���
����
������������$������!"����
����7A�
��	/������-��$�A�����-
������7$7�A������'���$������	������3�(���������������
(����������������(�
���������&��	
���	�����������'���������	�
��������-�����	������������?��	���?�(	����'���	
�$�����
�(	���
��
	���	�������������������'�����	�
������������	�����������
?��	�M�?�(	����'��
��������	(��������!"�.
�����$��2	���������
�5�������	�-�
���2������4��$��2���	�&�����'����	������'�����

�	����'&��5���������	��������	���	������H$

Unipolar Mode

(command 3)

(command 4)

(command 3)
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+5
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+5-5

-5

+10

+10

+10

min.

min.-5
Bipolar Mode

Note: Grey areas represent null and

dead band areas on the guide rail.
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Set Minimum for the Active Stroke Area
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Normal Factory Reset
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Reversed Factory Reset
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Set Bipolar Mode
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Set Unipolar Mode
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Set 5 Volt Mode
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Set 10 Volt Mode
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Disable Position Fault Output Mode
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Enable Position Fault Output Mode
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������ Disable Diagnostic Mode
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Chart 4-1��%��	��8	�����	��>����
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10 X

20 X

30 X X

40 X

50 X X

60 X X

70 X X X

80 X

90 X X

01 X X

11 X X X

21 X X

31 X X X

41 X X X

51 X X X X
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4.5: Digital Program Commands Defined
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a 16 79 X

b 26 89 X

36 99 X X

d 46 001 X

56 101 X X

66 201 X X

76 301 X X X

h 86 401 X

96 501 X X

A6 601 X X

B6 701 X X X

C6 801 X X

D6 901 X X X

E6 011 X X X

F6 111 X X X X
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Set Recirculations
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Set Controlled Pulse Mode
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Set Start/Stop Mode
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Disable Fault Output Mode
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esioN

)0tib(
00

10 X

20 X

30 X X

40 X

50 X X

60 X X

70 X X X

80 X

90 X X

01 X X

11 X X X

21 X X

31 X X X

41 X X X

51 X X X X
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retcarahC xeH
eulaV

IICSA
lamiceD

eulaV

rewoP
ylppuS
noitpurretnI

)3tib(

fossoL
tengaM

)2tib(

evissecxE
esioN

)1tib(

esioNdliM

)0tib(
06 69

a 16 79 X

b 26 89 X

36 99 X X

d 46 001 X

56 101 X X

66 201 X X

76 301 X X X

h 86 401 X

96 501 X X

A6 601 X X

B6 701 X X X

C6 801 X X

D6 901 X X X

E6 011 X X X

F6 111 X X X X
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General Specifications

Guide Rail 3�H�
������

�
����-�?$4?�A� �?$7����#�	����������
����$

End Plug 3�H�
������

�
����-�D��+���%���,

��'�&-�?$4?�A
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I,�L���I�������9�
�����
���$

Head Assembly ����/�;����,��������8	����(����>��	��9������
���
�������
/���
�����������D�
������8	�����	��%5��-
I%:,�H$

Connector �<4������:
�
�&���
�������� )���/��	�����<��
�	��
����#�8	�����	�$��*	�����*�������,

��'�&� 	���	���#$

Displacement ����	�7���$� J$H��#-�
�������
��	��?���$� 3$?���#$

Electrical Specifications

Input Voltage M���>"8��	�M7H�>"8

Current Draw 3�(���
���5����� 7??��,�������>"8#1��	(����	��

�����	���	�
��	�����&�(������������	
���	��	���&��
	��	������'������
��$

Dead Band 7$7�0� �J$�����#

Standard Null �$�A� 3K$����#

Head Enclosure 3A� JH$7?���#������(�����$J�A� 44$4����#���������1
��5������	��������I%:,�H$
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Nonlinearity !�

������?$?�T�	�������
��	/��(����M<��?$??7A� M<�
?$?����#���5�����M<��?$??70�	��$?�T�	�������
��	/�-
(����������
��������$

Hysteresis $??�A� ?$?7����#���5����$

Repeatability M<�?$??�T�	�������
��	/��	��?$???4A� ?$?�?7���#-
(����������
��������$

Frequency Response 
��	/��"��������-���/E+��	�7�?�E+��
��&�������	�
������
�	���7A� 3?4$K���#��	��7?A� 3?4K���#���
����
�����&$

Temperature Coefficient

���!"�0 !�

������?$???�����$<"������2�M�Q3�**:<"�����
2<��$�	��2����
��	/�R�� !�

������?$??�?3���<"�����
8M�Q�$4�**:<"������8<���	��2����
��	/�R#$

���,���	��9�������&��0 �?�**:<"������2� �K�**:<"������8#

Operating Temperature

���E���� %�����	���
#0 �4?��	�M���U�2� �4?��	�MJ?U�8#

�����������'�0 �4?��	�M77?U�2� �4?��	�M�?�U�8#

Operating Pressure 3???��
��8	�
����-�K???��
��*��/

Outputs

���,���	�� �	
���	�#0 ��?��	�M�?�>"8 �H�'��
� H�-�3�#���
	����	�
?��	�M�?�>"8 ���'��
� 37-JHK#���
	����	�
����	�M��>"8 ���'��
� 37-JHK#���
	����	�
?��	�M��>"8 �4�'��
� �H-3K4#���
	����	�
?��	�7?�<�4��	�7?��, �H�'��
� H�-�3�#���
	����	�

���,���	�� ���	���&#0 ?��	�M<��?�>"8 �7�'��
� 4?�H#���
	����	�
?��	�M<���>"8 ���'��
� 7?4K#���
	����	�

���"������0 ��!�!�����*��
�<*��
�-�6
�477�*��
�<*��
�-�6
�477
*��
��(�����:	�������$�� D8"-�D����&-�	�����&�8	��
9�����
�������'�����	������
����
�7�7?!��:	����$#
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Velocity Output ?��	�M<��?�>"8�	��?��	�M<���>"8$��*	
�������	�����
 ,���	��9��&# �����������(�&���	������������

��'�&1�����������	���

���������������	(��������������

��'�&$

Additional Analog Specifications

Minimum Load 7��	������������	����	���	������	�����
Resistance

Output Current �����������H��,����������	���	����������


Maximum Load :�5$��	��� 	��
#�=� �������	�������7#�<�$?7
Resistance

Velocity Output ?��	�M<��?�>"8��	���	������	�����
4��	�7?��,��	����������	������!"�


Analog Ripple V���>���5����� �	
���	��	�����#
V���>���5����� ���	���&�	�����#

Update Time 7��
� 
��	/��������
��	��??A#�7�4��
� 
��	/��������

	�����??A#

Temperature

���
�	����0 �4?��	�M�K?U�2� �4?��	�MK7U�8#
���9��������0 �4?��	�M���U�2� �4?��	�MHKU�8#
���8	���������0 �?�**:<U�2� �K�**:<U�8#
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*������(

Active Stroke Area )��	����	
���$����
	13	���	��������	��	���	$&�
�	���#	��
�����	���	.�$���	����.1#3	.�����

Bipolar "�	������	����%�	����	�����$	�	1���#��	���$�	���.	������
	 �5	��	6�57	��	���.	 
85	��	6
85�

Command "	#�����	��
9��	�&.1��!�'	����7	����	�.�#�.����
7	���
�
��	�����&�����	��	���	(�):�	�-;	����&$�	��	���������

������

Connect/Disconnect Connector "	���������	�����	���	1�	<&��%#3	��������
	��	
����� 
�����
	���.	���	(�):�	���.���#�	13	�&����$	���	���������

9,	��	�	�&��	��
	����	�&##��$�

Dead Band "�	����	&�&�##3	����=	��	���	$&�
�	���#	�����	1�$���	��
���	���	��	���	$&�
�	���#>	���	����	�����	��##���	$���$
�����
	���	���
	����.1#3	��	���	������	����%�	�����

End Plug "	�����#���	����#	�#&$	������3	1��?�
	��	���	���	��	���	$&�
�
���#�

External Device "	
�����	����
	��	���	(�)	�����	$��������	�0�����#
�������$�������

External Interrogations -&#���	����	13	��	�0�����#	
�����	��	���	(�)7	&�&�##3	��
��������	 �	 �&#��	 ��<&�����

Fault Mode +���	���1#�
7	����	.�
�	�##���	�	
�$���#	��	���#�$	(�)	��
$�������	�	���$��..�
	��&#�	�&��&�	��.�	��	��#��$�	����
��	�����	���
�����	���&���	@������
	.���	���������##3	��
-�������	A�&#�	B�
�	���	���	���#�$	(�)7	��
	A�&#�	�&��&�
B�
�	���	���	
�$���#	(�)�

Fault Output Time "	��.�	���$��..�
	��	��..��
	)	��	����	
&���$	�	��&#�
���
�����7	���	
�$���#	(�)	��##	$�������	����	��&#�	�&��&�
��.��

Fault Output Voltage "	��#��$�	���$��..�
	��	��..��
	5	��	����	
&���$	�
��&#�	���
�����7	���	���#�$	(�)	��##	$�������	����	��&#�
�&��&�	��#��$��

Guide Rail "	�����#���	����#	�&1�	��	�����	���	.�$���	����.1#3
�����#��

Hand-held Programmer "	���%�� ��?�
	
�����	����	���	���������	����	���	(�)�		��
���	�.�#�.���	��..��
	�&.1���	8	����&$�	C	��

��..��
	#������	"	����&$�	A�		)�	�.�#�.���	��..��
�
1�3��
	����	�����7	�	
&.1	���.���#	��	-�	&���$	�	���.���#
�.&#�����	��������	���%�$�	.&��	1�	&��
�
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Head Assembly "�	���#��&��	&��
	��	��&��	���	(�):�	�#�������#	��.��
������

Hysteresis )��	
����
����	��	���	�����	��	�	�3���.	��	���	������&�
������37	$�����##3	��	���	���.	��	�	#�$$��$	��	�	��3����#
������	1����
	���	��&���

Interface Device "	
�����	�����	��	&��
	��	���
	��..��
�	��	���	(�)	��

���	�������	.����$��	���.	���	(�)�		/0�.�#��	��	��
���������	
�����	���#&
�	�	
&.1	���.���#	��	-�	&���$	�
���.���#	�.&#�����	��������	���%�$�7	��
	���	������3:�
���
 ��#
	���$��..���

Internal Interrogation -&#���	$�������
	13	���	(�)	&�&�##3	��	��������	�	�&#��
��<&�����

Jam Nut "	�&�	�����	������	����	�����
�	�����&
��$	���.	���	��0
.�&����$	1����		)���	�&�	��	&��
	��	���&��	��	��#�	��	���
(�)�

LDT (�����	����#���.���	 )����
&���

Low Pulse )��	
&������	1������	���	�&��&�	�&#���	$�������
	13	�
C�
5-	&���$	�������#	�������$������		)���	�&#��	��	�#��
�������
	��	��	�	#��	�&��&��

Magnet Assembly "	��� .�$�����	���$	����	.����	������	���	(�):�	$&�
�
���#�

Magnetic Spacer "	8���=	����%7	��� .�$�����	����	�����	���������	���
.�$���	����.1#3	���.	���	���
	��	�	�3
��&#��	�3#��
��:�
������	��
�		)���	��	��	���&��	���	.�$���	����.1#3	��	��
�#����	����	8���=	���.	���	.�$�����	.������#	��	���	������
��
�

Mounting Hex "	�����.�$�����	��0	��&�
	��	���	�����	��	���	(�):�	���

����.1#3	�����	���	$&�
�	���#	�����&
��	�&��		)���	��0
���	1�	&��
	����	��$������$	���	(�)	����	�	1���%���

Mounting Hex Base "	�����.�$�����	1���	��	���	.�&����$	��0�		)���	�����	��
�����	���	.�&����$	��0	�����
�	1�$��	��	�����&
�	���.
���	.�&����$	1����

Potted-Pigtail Assembly "	��1#�	����	��	���.�����#3	�����##�
	��	���	������3	��	���
(�)�

Recirculations )��	.����
	&��
	��	�.�����	���	����#&����	��	�	�3���.
&���$	���	��	���	
�$���#	(�)��		)��	D��=	��.�	��	�	�&#��
��
��	�&��&�	��	.&#���#��
	13	�	��������	������3	!1����3
�����.���	���.	
 
�E'�		)���	.&#���#�������	�����
��	.���
��&����$	��.�	���	���	��&����	��	���	�&���.��:�	�#������ 
���7	��&�	�.������$	���	����#&�����		)��	��#3	
���
�����$�
��	��$���	������&#�����	�&.1���	��	���	��.�	���
�
	��
�������	���	��$��#��
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Return (Stop) Pulse "	�&#��	���&���
	��	���	(�):�	���#	��	
����.���	���	#��� 
����	��	���	.�$���	����.1#3	��	���	$&�
�	���#�

R11 Modular Jack )��	����..��
�
	��3	��	�������	���	(�):�	��..&���� 
�����	�����	��	���	���������	
������

Null "�	����	&�&�##3	�������$	
��=	��	���	$&�
�	���#	1�$�����$
��	���	�����
�	�����&
��$	���.	���	��0	.�&����$	1���>
���	����	��	���	$&�
�	���#	�����	��##���	���	����
��
	�&##
$���$	�����
	���	���	��	���	$&�
�	���#	��	���	������	����%�
�����

Start Pulse "	�&#��	$�������
	13	������	��	�0�����#	
�����	��	���	(�)
��	�����	�	�&#��	��<&�����

Stop Pulse "	�&#��	���&���
	��	���	(�):�	���#	�����	��
������	���
#�������	��	���	.�$���	����.1#3	��	���	$&�
�	���#	13	���
��
��	��	���	�&#���

Unipolar "�	������	����%�	����	�����$	�	&����#��	���$�	1������
������	85	��	6�5	��	���.	85	��	6
85�

Wire Offset )��	
�������	1������	���	���#	����
�	���	(�):�	���

����.1#3	��
	8�
	������	���.	���	��
	��	���	�����
�
�����&
��$	���.	���	.�&����$	��0�		)��	(�)	��	
���&#��

��	����	�	����	������	��	��E,	�������

Wire Speed )��	��.�	��	��%��	�	�&#��	��	�����#	���	$&�
�	���#	��
�������		A��	�0�.�#�7	��	(�)	���	��	�	����	����
	��	C�8
.���������
�	��##	��&��	�&#���	��	�����#	���	$&�
�	���#	��	�
����
	��	C�8	.���������
�	���	�����
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