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Section 1: Introduction
1.1 General Description

The 504-1000 Series ultrasonic VeriGAP™ switch  senses liquid presence by  
ultrasonic techniques and energizes a relay which can be utilized to indicate 
and/or control the liquid at a predetermined level.

The sensor has a piezoelectric crystal bonded to both sides of the sensor gap. 
An electrical signal is sent to one crystal, producing a high frequency acoustic 
signal. When no liquid is present, the poor acoustic quality of the air does 
not allow signal transmission across the sensor gap. When liquid is present, 
the higher acoustic quality allows signal transmission across the gap which 
excites the second crystal. This excitation produces and electrical signal which 
in turn produces a change in the relay state. See Figure 1-1. The ultrasonic 
sensor does not contain moving components.  It is not affected by electrical 
or physical parameters of the process material and will operate over a wide 
temperature range.  These characteristics make the 504-1000 a very reliable 
and economical solution to industrial liquid level control operations.  

Figure 1-1
Gap Switch Operation

1.2 VerifyTM Circuit
The optional  Manual Verify™  or AutoVerify™ circuit can be used in 
conjunction with the VeriGAP for verification that the entire control system 
is functioning properly. These options can only be used with High Level 
Fail-safe devices only. It simulates a high level at the sensing element to 
meet spill prevention regulations and recommended practices. This feaure 
may also be used for ISO9000 validation of your high level alarms and spill 
prevention systems.
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1.3 Model Numbering

Technology 
   504   VeriGAP Switch

5 0 4 1 0

Power / Output
   0   120 VAC, DPDT Relay
   1   24 VDC, DPDT Relay
   3   240 VAC, DPDT Relay
  

Configuration
   0   Integral Electronics
   7   Remote Electronics

      Sensing Element
     1   316SS
     5   Hastelloy “C”
     8   3A Approved Sanitary 316SS

      Adjustable IL/Temperature
     0   Fixed IL Standard Temperature
     1   Fixed IL High Temperature
     2   Adjustable IL Standard Temperature
     3 Adjustable IL High Temperature

Number of Points
   0   Single Point
   6   Dual Point (Not Avialable with Verify Options)
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Electronics 
   404   VeriGAP Switch

4 0 4 1

Number of Points
   0   Single Point
   6   Dual Point (Not Available with Verify Options V or A under Test Circuit Selection)

Test Circuit
   0   No Testing
   V   Manual Verify (No CSA)
   A   Auto Verify (Only Available with Time Delay Option 0, No CSA)

Housing Option
   1   No Housing, chassis only
   2   5”, Y-Hub, Remote, Explosion-Proof
   3   5”, Y-Hub, Remote, Explosion-Proof, with Drexelcote™
   4   4”, Remote, NEMA 4X, Explosion-Proof
   6   4“, Remote, NEMA 4X, Explosion-Proof with Drexelcote™
   8   4”, Integral, NEMA 4X, Explosion-Proof with Drexelcote™
   9   4”, Integral, NEMA 4X, Explosion-Proof
   F   5”, Y-Hub, Integral, Explosion-Proof
   C   5”, Y-Hub, Integral, Explosion-Proof, with Drexelcote™

Power / Output
   0   120 VAC, DPDT Relay
   1   24 VDC, DPDT Relay
   3   240 VAC, DPDT Relay

Approvals
   0   No Hazardous Area Approval
   F   FM Approved
   C   CSA Approved

Time Delay
   0   Standard (2 Second Fixed Time Delay)
   2   0-60 Second Forward Acting Time Delay (No CSA) 
   3   0-60 Second Reverse Acting Time Delay (No CSA)

Failsafe
   0   Single point High Level Fail Safe, Dual point both HLFS
   1   Single point Low Level Fail Safe, Dual point both LLFS
   2   Dual Sensor: Upper - High Level/Lower - Low Level

Relay
   0   Standard Relay (Silver+Nickel)
   2   Gold Plated Relay (Gold Plating over Silver+Nickel), (No CSA)
   

1.3 Model Numbering (Continued)
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Section 2: Installation
2.1 Unpacking

Carefully remove the contents of the shipping carton and check each item 
against the packing list before destroying any packing material.  If there is 
any shortage or damage, report it immediately to the factory.

2.2 Mounting The Instrument

The 504-1000 electronic unit was designed for field mounting, but it should be 
mounted in a location as free as possible from vibration, corrosive atmospheres, 
and any possibility of mechanical damage.  For convenience at start-up, place 
the instrument in a reasonably accessible location.  Ambient temperatures 
should be between -40°F and 158°F (-40°C to 70°C).

VeriGAP switches can be mounted in any orientation vertically. If the unit 
is mounted horizontally,  rotate the sensor so that the electrical hub is down 
and the sensor slot is vertical.  This allows any product buildup on the sensing 
element to fall free.  Note orientation of wrench flats relative to the gap.

Figure 2-1
Mounting Orientation to Ensure Sensing Element is in the Correct Position
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Carefully remove the contents of the shipping carton and
check each item against the packing list before destroying any
packing material.  If there is any shortage or damage, report
it immediately to the factory (1-800-527-6297).

The 504-1200 electronic unit was designed for field mounting,
but it should be mounted in a location as free as possible from
vibration, corrosive atmospheres, and any possibility of me-
chanical damage.  For convenience at start-up, place the
instrument in a reasonably accessible location.  Ambient
temperatures should be between -40°F and 160°F (-40°C to
70°C).

The 504-1200 VeriGAP™ switches can be mounted in any
orientation vertically.

Figure 2-1
Mounting Orientation
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Figure 2-2
Mounting Dimensions

Single Gap, Integral Unit

All dimensions in inches (mm)
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Figure 2-2 
Mounting Dimensions, Integral Unit
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Figure 2-3
Mounting Dimensions

Single Gap, Remote Unit
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Figure 2-3 
Mounting Dimensions, Remote Mounting
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Figure 2-4 
Mounting Dimensions, Verify™ Housing

Figure 2-5 
Mounting Dimensions, Dual Point
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Figure 2-4
Mounting Dimensions

Single Gap with Verify Housing

All dimensions in inches (mm)
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Figure 2-5
Mounting Dimensions

Dual Gap
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2.3 Wiring The Instrument

CAUTION
Ensure that all wiring, electrical fittings and conduit connections conform 
to your local electrical codes for the location and environment of use.  If the 
504-1000 VeriGAP Switch is located in a hazardous environment, do not 
open the enclosure cover or make/break any electrical connections without 
first disconnecting electrical power at the source.

Use the following procedure to wire the 504-1000 Switch:

1. Ensure that the power is off.

2. Remove the cover.

3. Make all electrical connections to the Switch per the wiring diagram 
shown in Figure 2-6 through Figure 2-12.  Use 14-gauge or smaller wiring.  
All connections are made on the terminal strip.   

4. Factory supplied cables are required for remote sensors. These cables must 
be installed in rigid metal conduit. 

5. The PC board mounting screws can be removed to allow movement of the 
PC board during wiring.

6. After connections are secured and dressed, re-insert the PC board and 
close the enclosure cover.

7. Review Checklist:
 • Wiring correct?
 • Proper input voltage used?
 • Proper relay state 
  (relays will be in the alarm condition)?

8. Turn power on.

• Make sure that the power to the unit is clean and free of noise.
• Do not supply power to the VeriGAP that originates at a variable 

frequency drive motor supply.
• Do not run relay wires or supply wires in same conduit as variable 

frequency drive wiring.
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Figure 2-6 
Power and Relay Wiring Diagram, VeriGAP Switch

Figure 2-7 
Wiring Diagram, Remote VeriGAP Switch
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Wiring Diagram, 120 / 240 VAC, VeriGAP Switch with Verify

Figure 2-8A
Wiring Diagram, 120 / 240 VAC, VeriGAP Switch with Verify
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Figure 2-9 
Wiring Diagram, 120 / 240 VAC, Integral, Dual Point, VeriGAP Switch
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Figure 2-10
Wiring Diagram, 120 / 240 VAC, Remote, Dual Point, VeriGAP Switch
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Figure 2-11 
Wiring Diagram, 24 VDC, Integral, Dual Point, VeriGap Switch

Figure 2-12 
Wiring Diagram, 24 VDC, Remote, Dual, VeriGap Switch



504-1000 Series Ultrasonic VeriGAP™

12

Figure 2-13 
Relay Wiring

2.4 Relay Wiring
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Section 3: Operation
3.1 Failsafe Selector

The VeriGAP switch  operates upon applying power to the unit. No further 
calibration or adjustments are necessary.

There is one operating switch on the instrument for "Failsafe" selection. 

Failsafe describes the level condition that causes the output signal to change 
states. 

• High Level Failsafe (HLFS) means the output signal will change to the 
alarm state under high level conditions (indicating high level upon loss 
of power). 

• Low Level Failsafe (LLFS) means the output signal will change to the 
alarm state under low level conditions (indicating low level upon loss of 
power).

• The instrument is supplied in the Failsafe mode that is requested when 
the order is placed (HLFS, if not specified). 

• The Failsafe is field selectable by changing  slide switch S1 on the power 
side of the unit. See Figure 3-1.

3.2 Manual Verify™ Test
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504-1200 Series Ultrasonic VeriGAPTM       Operation

The VeriGAP switch  operates successfully upon applying
power to the unit . No further calibration or adjustments are
necessary.

There is one operating switch on the instrument for failsafe
selection.

Failsafe describes the level condition that causes the output
signal to change states.

• High Level Failsafe (HLFS) means the output signal will
change to the alarm state under high level conditions (indi-
cating high level upon loss of power.

• Low Level Failsafe (LLFS) means the output signal will
change to the alarm state under low level conditions (indi-
cating low level upon loss of power.

• The instrument is supplied in the failsafe mode that is
requested when the order is placed (HLFS, if not speci-
fied).

• The failsafe is field selectable by changing  the link on the
top of the unit. See Figure 3-1.

Figure 3-1
Failsafe Switch Settings

SECTION 3
OPERATION
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Selector

Figure 3-1
Failsafe Switch Settings
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As an option, the Manual Verify test feature performs a confidence test of 
the system by duplicating the same signal as a high-level alarm condition. 

Simulating a high level with the Manual Verify test feature:
• Confirms that the system is set up correctly for ISO 9000 purposes.
• Checks the integrity of wiring connections by cycling the relays
• Verifies that the sensing element is working properly.

It is recommended that a manual check of the Manual Verify circuit be 
initiated periodically. The Manual Verify test is initiated by holding the 
magnetic key against the switch housing at the position indicated on the 
label marked "Certify Key Area".

If the switch is operating properly, the unit goes into an alarm condition for 
approximately two seconds then returns to the normal condition. If the switch 
is not operating properly, it will not go into an alarm condition. Reference 
Section 4 for troubleshooting. 

Manual Verify is available with the time delay feature on the relay.

3.3 Auto Verify™

As an option, the AutoVerify™ self-check circuit checks the operation 
automatically every 20 seconds. 

The AutoVerify test operates as follows:
a. If the switch is operating properly, the AutoVerify circuit shuts off and 

waits 20 seconds to test the switch again. 
 
b. If the switch does not function properly, the unit goes into an alarm 

condition (de-energizes the relay) and the yellow Fault LED is lit. Push 
the reset button next to the yellow Fault LED and wait for the next cycle. 
If a Fault condition is still indicated, refer to Section 4.
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c. It is recommended that a manual check of the Auto Verify circuit be 

initiated periodically. This is initiated by holding the magnetic key against 
the switch housing at the position indicated on the label marked "Certify 
Key Area". If the switch is operating properly, the unit goes into alarm 
for approximately two seconds. Alarm actuation in this case could take 
as long as 20 seconds. If the switch is not operating properly, it will not 
go into alarm. Reference Section 4 for troubleshooting.  

3.4 Time Delay
A 2 second time delay is standard on every VeriGAP switch. A model code 
selectable option for 0-60 second time delay (forward or reverse acting) is 
available.



504-1000 Series Ultrasonic VeriGAP™

16

Section 4: Troubleshooting

The 504-1000 Ultrasonic VeriGAP Switch is a solid-state device and it 
requires no maintenance or adjustments.  The units are designed to give 
years of unattended service.

A spare electronic chassis is recommended for every 10 units.  In the event 
of a failed unit, this will prevent the interruption of a critical application 
while the unit is returned to the factory for repair.

Proper operation of the VeriGAP switch can be verified by dipping the sensor 
assembly in a small container of liquid (e.g. water). An audible click of the 
relay should be heard two seconds after submerging the sensor assembly in 
liquid. If relay click is not heard, remove the equipment from the process.

• An ohmmeter can be connected to the relay contacts to determine if they 
are switching. 

• Check to see that the sensor is not plugged or coated by process material.
• Clean if required. 
• Repeat the dip test. 
• If no audible click of the relay is heard the instrument has failed. 
• If spare parts are available, substituting a known good sensor or electonics 

module, can determine if the sensor or electronics is the failed component.

The sensor  is removed by disconnecting the two coax cables from the electronics 
module. Gently pull the quick disconnect connectors at the end of the coax 
wires out of the electronics module circuit card. Loosen the set screw in the 
blue cast housing and unscrew the sensor assembly from cast housing.

In applications where liquids/products can coat or build up on the sensor tip 
over a period of time, it is recommended to use the Drexelbrook RF Admittance 
Point Level switches, which are not affected by coatings.
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Section 5: Factory Assistance and Field Service
5.1 Telephone Assistance

If you have questions about your AMETEK Drexelbrook equipment:

• Contact your local Drexelbrook representative
• Call the Drexelbrook Service department at:  215-674-1234

To expedite assistance, please provide the following information:

Instrument Model Number: _______________________________________

Original Purchase order number: __________________________________

Material being measured: _________________________________________

Temperature: ____________________________________________________

Pressure: ________________________________________________________

Agitation: _______________________________________________________

Brief description of the problem: ___________________________________
_________________________________________________________________

Checkout procedures that have failed: _____________________________
_________________________________________________________________

5.2 Field Service

Trained field service personnel are available on a time-plus-expense basis 
to assist in start-ups, diagnosing difficult application, equipment problems, 
or in-plant training of personnel. Preventive Maintenance and Calibration 
Certification service contracts are also available to maintain plant efficiency. 
Contact the Service department for further information.
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5.3 Equipment Return / Warranty
In order to provide the best service, any equipment being returned for repair or 
credit must be pre-approved and have a return number issued by the factory.

In many applications, the equipment is exposed to hazardous materials.

• OSHA mandates that our employees be informed and protected from 
hazardous materials.

• Material Safety Data Sheets (MSDS) listing the hazardous material that 
the system has been exposed to must accompany any return.

• It is your responsibility to fully disclose all chemicals and decontaminate 
the returned items.

To obtain a return authorization number, contact the Service department:
 • 215-674-1234 
 • drexelbrook.service@ametek.com

Please provide the following information:

Model Number of Returned Equipment: ____________________________

Serial Number: __________________________________________________

Original Purchase Order Number: _________________________________

Process Material that the equipment has been exposed: _____________

MSDS for any hazardous materials

Billing Address: __________________________________________________

Shipping Address: ________________________________________________

Purchase Order Number for Repairs: ______________________________

Please include a purchase order number even if the repair is under warranty. 
If repair is covered under warranty, you will not be charged.

Ship equipment freight prepaid to:
AMETEK Drexelbrook
205 Keith Valley Road
Horsham, PA 19044

COD shipments will not be accepted.

AMETEK Drexelbrook warrants its products free of material defects or 
manufacturing defects for a period of 1 year after date of shipment.
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Section 6: Specifications
6.1 Electronics

Power Requirements 120 Vac ± 10% 50/60 Hz
     240 Vac ± 10% 50/60 Hz 
     18-30 Vdc

Power Consumption 120 Vac Unit 2.5 Watts
     240 Vac Unit 1.5 Watts
     24 Vdc Unit  2.5 Watts 

Ambient Temperature -40°F to 158°F (-40°C to 70°C)

Repeatability   1/16 inch

Response Time  2  second Time Delay standard
     (Optional 0 to 60 seconds)

Fail Safe   High Level or Low Level (field-selectable)

Relay    DPDT

Contact Rating  5A, 240 Vac, Resistive
     5A, 30 Vdc, Resistive
     4.9A, 240 Vac, Inductive
     4.4A, 120 Vac, Inductive

Housing    NEMA 1 to 4X, 5 and 12
     FM Approved Explosionproof

Manual or AutoVerify Optional on Single Point Version

Area Classifications       
(FM & CSA)                       Explosionproof for Class I, Div 1, Groups A,                                       
                                             B, C, D and dust-ignitionproof for Class II/  III,        
                                             Div 1, Groups E, F, G
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6.2 Sensing Element

Insertion Lengths  2, 6, 12, 18, or 24 inches standard 
     (other lengths available)

Wetted Materials  Standard 316 SS
     Optional Hastelloy “C”
     (Consult factory for other materials)
Mounting
   Standard Sensors:   ¾-inch NPT Standard, 
     flange mounting available.
 
   Sanitary Sensors:  1.5" Tri-clamp minimum, 
     Other sizes available

   Adjustable Insertion  1" NPT Standard, Flange mounting
   Length Sensors  available

Gap    Single point standard  (404-1X00)
     Dual point available (404-1X60)

Process Temperature -40°F to 250°F Standard
     -40°F to 350°F Optional

Process Pressure  
   Fixed Insertion Length 1000 psi (69 bar) maximum
   Sensors

   Adjustable Insertion  50 psi maximum
   Length Sensors

Operating Point  3/8 inch (9.5mm) from tip
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Section 7: Approval Control Drawings
7.1 FM and CSA Approval Control Drawings
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AMETEK, Inc.
TERMS AND CONDITIONS OF SALE

For the most current TERMS AND CONDITIONS OF SALE for this product,  
please visit our website:

https://www.drexelbrook.com/support/terms-and-conditions

https://www.drexelbrook.com/support/terms-and-conditions


205 Keith Valley Road, Horsham, PA 19044 
Telephone:         +1 215-674-1234
E-mail: drexelbrook.service@ametek.com 
Website:        www.drexelbrook.com 

An ISO 9001 Certified Company


