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Description of Instrument 
General Information 

Deadweight Testers are the basic primary standard for the accurate measurement of pressure. 
Chandler Testers are used to measure the pressure exerted by a gas or liquid and can also 
generate a test pressure for the calibration of pressure gauges, electronic pressure calibrators, 
transducers, transmitters, recorders, etc.  No other device can match the stability, 
repeatability and accuracy of the Deadweight Tester. 
 

Measurement Principles 
The most accurate instrument available for measurement of pressures above the range where 
manometers may be used is the Deadweight Tester.  This type of tester operates on the 
principle of balancing a known mass against the force exerted by an unknown pressure on a 
piston of a known area.   
 
When an exact balance is achieved, the unknown pressure P is equal to mass M of the 
weights divided by the area A of the piston, according to the formula P = M/A. 

 

Tester Accuracy 
A Certificate of Calibration accompanies every new instrument, verifying that its accuracy 
will be 0.05% of reading or better.  An optional certificate can be furnished when a 0.02% 
accuracy is required.  A typical certificate is found in the Reference Section. 
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Tester Models 
Numerous models are available to meet specific applications.  Pressure ranges of the 
instruments vary from 3 to 400 psi, 50 to 15,000 psi and 100 to 30,000 psi.  Dual-range 
instruments are available.  Refer to the illustrations below and the reference guides found in 
the Appendix of this manual. 

 

 
 

 

 

 

Model 15-1 Deadweight Gauge 

Model 2-1 Deadweight Tester Model 5-1 Deadweight Gauge 

Model 15-63 Weight Case 

Model 23-1 Deadweight Tester 
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Model 58-100, 58-200, 58-300 Precision Pressure 
Standard (PPS) 

Model 55-1, 55-100 Deadweight Tester 

Model 59-1 Featherweight Gauge 

Model 61-1, 61-30 Featherweight Gauge 
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Dual-Range Testers 

Dual-range Testers have interchangeable pistons and cylinder assemblies.  The operator can 
change the assembly quickly, converting the range of the instrument.  Dual-range instruments 
are calibrated in PSIG or in Metric (SI) Units.   
 
Pistons in the dual-range units generally have an area ratio of 5:1, meaning that maximum 
pressure for the tester is five times the pressure selected for the low range.  Their weights are 
common.  The weights are double-stamped; the smaller number representing the pressure 
produced on the low pressure piston. 

 

Tester Components and Accessories 
A typical Deadweight Tester consists of the same components comprising a Deadweight 
Gauge, in addition to a hand-operated, self-contained pump for the generation of pressure.  
Included are a piston, cylinder, table, weights, associated plumbing, and an oil reservoir.   
 
Tester components are mounted on a base and are protected by a carrying case.  Connecting 
adapters, pointer drivers and a hand jack (for working on gauges) accompany each 
instrument.   
 
Tester specifications and lists of replacement parts are provided for the specific instruments 
described by this manual. 

 
Motor Drive Accessory 

To achieve optimum sensitivity, friction between the piston and the cylinder of the tester 
must be minimized while these parts are sliding vertically to indicate a pressure/weight 
imbalance.  If the piston is slowly rotated, frictional forces are reduced, and balance 
sensitivity is increased.  Normally, rotation of the piston is initiated by hand.  
 
(For optimum sensitivity, a slow, consistent rotation of the table is desired.  The consistency 
is achieved with Model 58 by connecting a fractional horsepower electric motor and flexible 
drive, which contribute negligible vertical force to the spinning weights.  The motor is driven 
by 115 volt, 50/60 Hz power.  A transformer is furnished when the voltage is 230 volts.) 

 
Tripod Accessory 

Optional Tripods are available as supports for testers in the field.  Order Chandler p/n  
09-0020. 
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Oil-water Separators 

Model 05-0202:  Oil-Water Separator is rated for 10,000 psi (69,000 kPa).  It is similar to the 
Model 05-0194 and is supplied complete with valves and stainless steel tubing. 

 
Model 05-0194:  Oil-Water Separator used with any Chandler  
Deadweight Gauge or Tester.  It is rated for 5,000 psi (34,500 
kPa) and is a stand-alone unit.  It comes complete with inlet 
valve, outlet valve, drain valve, and 10 feet of 1/8" diameter stainless steel tubing to connect 
it to the deadweight instrument. 

 
Model 02-0071:  The 02-0071 Oil-Water separator is rated for a Pressure of 5,000 psi 
(34,500 kPa) and is designed for use with the Model 02-001 and Model 23-001 Deadweight 
Testers.  It will fit inside the tester case for transportation. 

 
Model 55-0036:  Oil-Water Separator specifically designed for use with the Model 55-100 
Deadweight Tester.  It can be mounted on the side of the tester case for transportation.  The 
pressure rating is 6000 psi (41400 kPa). 

 
See SL 66 in Reference Section of this manual for pictorial view of the above 
describe options. 
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Instrument Specification Sheet 
Specification Value 
Maximum Pressure: Up to 30,000 psi (or 206.8MPa) depending on range.
  
Minimum Pressure: 3 to 50 psi depending on range (table must be spinning to achieve indicated pressure).
  
Accuracy: 0.05% of indicated pressure (optional 0.02% of indicated pressure). 
  
Certificate of Calibration: Accuracy 0.05%.  Optional 0.02% Certificate available upon request. 
  
Calibration Temperature: See calibration sheet for oil temperature at which your instrument was calibrated. 
  
Gravity: Calibration based on standard gravity of 980.665 cm/sec2 

Calibration may be referenced to user specified gravity (Contact Chandler Engineering) 
  
Recommended Operating 
Range: 

40 to 120°F (4 to 48°C) 

  
Humidity: 0 to 95% RH
  
Vibration: Small amplitude, high frequency only.
  
Environment: Minimize dust and corrosive atmosphere 
  
Typical Shipping weight: 50 lb (18 kg) to 250 lb (115 kg) depending on pressure range   
 Model 58, 120 lb (58 kg) to 325 lb (146 kg) depending on range 
     
Piston Material: Hardened stainless steel
  
Pressure Tubing Material: Stainless steel
  
Weight Materials: Brass or stainless steel
  
Pressurizing Fluid: Hyrdraulic oil (Chandler p/n 23-0070), standard (Chandler p/n P-1169 synthetic oil 

optional for special requirements) 
  
Input Connector: 1/4 in. NPT
Seal Material: Buna-N (other materials available – Contact Chandler Engineering) 
Carrying Case: Metal case with handles. 

 
 

Accuracy of Chandler Engineering Deadweight Instruments 
1. All Chandler Engineering Deadweight instruments are calibrated with traceability to a 

National Institute of Standards and Technology (NIST).  Pressure standards are 
referenced on the certificate supplied with the instrument. 

 
2. The instrument calibrations performed for temperature are based on Standard Gravity 

980.665 cm/sec2.  The temperature and pressure coefficients are found on the certification 
sheet supplied with each deadweight instrument. 

 



PREFACE   P-7 
 

 

3. If accuracy greater than 0.05% is desired, a Certificate of Calibration is furnished.  If the 
"actual psi" values on the certificate are used, the instrument will have an accuracy of 
0.05% or better.  Reference the equations for correcting for the effects of temperature, 
pressure, buoyancy and elevation. 

 

Correction Equations for use with Deadweight Testers 
If a deadweight gage tester is to be used in work for which an accuracy of 0.05% is adequate, 
then the nominal pressure (sum of the mass values loading the piston) may be taken as the 
correct pressure. 
 
A deadweight tester is capable of measuring pressures with much higher accuracy, provided 
the user applies corrections for the errors inherent in the device. 
 
The deadweight tester supplied by Chandler Engineering provides pressures that are 
referenced to standard gravity (980.665 cm/sec2) at ambient oil temperature.  In most cases, 
standard gravity should be used, eliminating the need to correct for local gravity.  The output 
pressure from the deadweight tester is affected by a difference in local gravity as compared 
to standard gravity.  Similarly, the effects of buoyancy, ambient temperature, elevation of the 
transducer relative to the piston, and the pressure effect on the piston effective area must be 
considered. 
 
Use the following equations to apply correction factors to the pressure output for different 
ambient temperatures, output pressures, and reference elevations. 
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where, 
Mapp  = total of the masses from the test certificate, grams 
Acyl = piston area at reference temperature and pressure, cm2 
G  = local gravity, cm/sec2 
Gs  = standard gravity, 980.665 cm/sec2 
Dair  = density of air at reference temperature and pressure, gram/cm3 
Dair  = 0.0012 gm/cm3 at 25°C and atmospheric pressure 
Dmass  = density of mass weights, gram/cm3 
Dmass  = 8.39 gm/cm3 (unless specified otherwise) 
Doil  = density of oil, gm/cm3 
Doil  = 0.83 gm/cm3 (unless specified otherwise) 
acyl  = thermal expansion coefficient of the cylinder, 1/°C 
apiston  = thermal expansion coefficient of the piston, 1/°C 
acyl + apiston = 2.59 x 10-5 1/°C (unless specified otherwise) 
T  = ambient temperature, °C 
Tref  = reference temperature (see calibration sheet for temperature,  

provided with instrument)  
b  = pressure coefficient of the effective area, cm2/kg 
b  = 9.39 x 10-7 cm2/kg (unless specified otherwise) 
P  = nominal pressure, kg/cm2 
H  = transducer elevation above or below the base plate, cm 
Href = distance from the top of the base plate to the bottom of the piston, cm       

(with piston level between scribed lines) 
 

Example of Use of the Deadweight Formulas 

An operator wishes to check a transducer calibration with a pressure source accuracy of 
0.02% referenced to local gravity instead of standard gravity.  The calibration is to be 
performed at Peoria, Illinois, with a tester temperature of 27°C(80.6°F), at an indicated 
pressure of 17.6 kg/cm2 (250 psi).  The transducer is located 7.62 cm (3 in) above the base 
plate of a Model 5-1 tester. 

 
The operator finds, from the U.S. Coast and Geodetic Survey, that the value of local gravity 
is 980.17 cm/sec2.  The piston area listed on the test certificate is 0.39669 cm2 (0.06149 in2) 
He uses the following weights, with their respective masses, obtained from the test 
certificate: 

 
 
 
 

 
 
 
 
 

Nominal Pressure, P
(psi) 

Mass, Mapp

(grams) 
200 5580.09
20 A 558.055
20 B 558.191

10 Piston 278.869
250 psi (17.6 kg/cm2) 6975.205 grams
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Using the formulas, 
 

0.99950 = 
980.665

980.17
 = F gravity  

 
 

2
head cmkg0.00101 = 

1000

6.4) - 2(0.83)(7.6
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( )( )( )( ) cmkg570.1700101.099998.099995.099986.099950.0
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P 2
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Note that all previous calculations are performed using metric units.  The following table will 
assist users in converting the results into other units of pressure. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Piston Height
above the top of the 

Base plate
Model Numbers Height, cm Height, in 
5-1, 55-1, 58-1 6.4 2.5
23-1, 23-145 7.9 3.1
2-1 3.1 1.2
61-10, 61-30 6.6 2.6
15-1 10.9 4.3

Pressure Conversion Factors
From to Multiply by 
kg/cm2 psi 14.223343
kg/cm2 kPa (kN/m2) 98.0665
kg/cm2 Bar 0.980665
kg/cm2 Dynes/cm2 980665.0
kg/cm2 N/cm2 9.80665
psi kPa (kN/m2) 6.894757
psi Bar 0.06894757
kPa Bar 0.01
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Basic Hydraulic Schematic of  
a Typical Deadweight Tester 
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Section 1 - Quick Start 
Unpacking the Deadweight Tester 

The Chandler Engineering Deadweight Tester or Gauge and its accessories were tested and 
inspected before the unit was shipped from Chandler Engineering.  

 
Carefully uncrate and inspect the instrument and its accessories.  If the unit is received in a 
damaged condition, immediately notify Chandler Engineering in writing, and file a claim 
with the carrier. 

 

Where to Find Help 
In the event of problems, the local sales representatives will be able to help or the personnel 
at Chandler Engineering can be contacted.   
 
• Telephone number: 918-250-7200 
• Fax number:  918-459-0165 
• E-mail address: chandler@chandlereng.com 
• Website:  http://www.chandlereng.com 
 

Tools/Equipment Required 
• High pressure tubing (must be rated for use at the maximum pressure of the instrument) 
• Suitable high pressure fittings or adapter fittings (must be rated for use at the maximum 

pressure of the instrument) 
• Adjustable wrench or suitable open-end wrench 
• A supply of proper oil 

 

Safety Requirements 
Read and observe the following precautions: 

 
• Do not attempt to substitute common pipe fittings in place of original high pressure 

fittings used in the plumbing systems on these instruments. Common pipe fittings are not 
rated for high operating pressure used in these instruments, and the use of such fittings 
will void the warranty and may create a potentially dangerous condition. Use OEM 
fittings listed in the replacement parts section of this manual, available through Chandler 
Engineering. 

 
• Always wear safety glasses when operating instrument.  A high pressure oil leak can 

cause permanent eye damage. 
 

• Do not attempt to operate the instrument in excess of the maximum pressure noted on the 
instrument.  Before a dual-range tester is operated, verification of the device's pressure 
range is essential.  Caution labels are attached to the instrument.  These must be 
followed for operator safety. 
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• "NO SMOKING" signs are to be displayed in laboratories and on laboratory doorways 
whenever testers are being used for instrument calibration.   Because a leak in the 
tester's high-pressure line can release an explosive mist of oil, proper fire extinguishers 
should be immediately available. 

 
• Pre-load the tester's piston with weights before applying pressure to the gauge.  

Otherwise, shock from the pressure can dislodge the piston retainer ring, allowing the 
piston to fly out of the tester at high velocity.  The operator could be seriously injured if 
standing directly over the instrument. 

 
• Spinning the table counterclockwise and failing to load the table with weights before 

introducing pressure into the instrument can cause the Table to spin off on some models, 
and the pressure nut to blow off, allowing the piston to become a dangerous projectile. 

 
• When a tester is used to test a gas or liquid line pressure, connecting tubing and fittings 

should be rated at a pressure that is higher than the line pressure. 
 

• If the test fluid or gas (oxygen) will be reactive with the oil in the tester's reservoir, 
testing must be performed with an instrument supplied with P-1169 synthetic oil.  Before 
hydraulic oil is replaced with part P-1169, the tester must be thoroughly cleaned, and the 
seals should be replaced to insure proper cleaning. 

 
• Before bleeding pressure from the tester, the valve at the pressure source should be 

closed. The instrument's pressure should then be slowly bled to atmosphere.  If a vent 
valve is unavailable, the fitting at the tester should be carefully and slowly loosened.  
This procedure is to create a small leak, minimizing the volume of oil that will enter the 
interconnecting tubing. 

 
• Hydraulic Fluid, such as: Shock absorber, brake fluid, or transmission fluid may 

not be substituted for the hydraulic oil specified for the instrument. 
 

Note:  Only approved oils are to be used as tester oils: Chandler p/n 23-0070 
Hydraulic Oil, or equivalent, and Chandler p/n P-1169 Synthetic Oil. 

 
 

Setting Up and Operating the Deadweight Tester 
Procedure for Calibrating a Gauge 

1. Position instrument on table.  The weight table of the Deadweight Tester must be level 
and stable before a gauge is calibrated with the tester.  A level is mounted on the tester's 
base plate for leveling the instrument. 

 
2. Remove the carrying case cover, weight rods, and weights from the tester's base.  

 
3. Fill reservoir with oil.  
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4. Connect the gauge to be calibrated to the tester, using one of the adapters supplied with 
the tester.   

 
5. Apply pressure.  Close the suction line valve, open the discharge valve, and use the hand-

operated oil pump to generate pressure applied to both the piston and the gauge being 
calibrated. 

6. Float the table.  When the table, while loaded with appropriate weights, "floats" while 
being rotated, the known pressure is being applied to the gauge being calibrated, and its 
indication or dial can be observed. 

 
Note:  Maintain pressure by keeping the guide rod positioned between the two scribe 

marks on the guide rod, increasing or decreasing pressure as necessary. 
 

7. If the reading of the gauge being calibrated is in error, the gauge can be adjusted while 
pressure is still applied from the tester. 
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Section 2 - Operating Instructions 
Operating Instructions 

 
An illustration showing an assembly of a Model 2-1 tester is shown below: 
 

 
 
 
 

Procedure for Calibrating the Gauge 

The weight table of the Deadweight Tester must be level and stable before a gauge is 
calibrated with the tester (or if the tester is used as a gauge to determine an unknown 
pressure).  A level is mounted on the tester's base plate for leveling the instrument.  In the 
field, a tripod provides a stable support for the device. 
 
After the carrying case cover, weight rods, and weights are removed from the tester's base, 
the gauge to be calibrated is connected to the tester, using one of the adapters supplied with 
the tester.  When the gauge is connected to the tester, the gauge becomes part of the tester's 
pressure chamber.  To apply pressure, the suction line valve is closed, the discharge valve 
opened, and the oil pump is hand-operated to generate pressure applied to both the piston and 
the gauge being calibrated. 

 
NOTE: On models using retaining rings:  If weight in excess of the expected pressure 

is not placed on the table, and the ring sustains shock, examine the ring to 
ensure that it is still tight in its groove.  The ring should fit securely and not be 

Model 2-1 Deadweight Tester 
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easy to turn with the finger.  If the ring is removed for piston cleaning or 
piston and cylinder replacement, the ring should be checked for tightness after 
it is reinstalled. 

 
When the piston, loaded with appropriate weights, "floats" while being rotated, the known 
pressure is being applied to the gauge being calibrated, and its indication or dial can be 
observed. 
 
If the reading of the gauge being calibrated is in error, the gauge can be adjusted while 
pressure is still applied from the tester. 
 
Adjusting Test Gauges 

Calibration of this type of instrument will normally consist of removing the pointer from its 
shaft and then reattaching it to the shaft at the proper indication.  Two tools are furnished 
with the tester to aid in this corrective procedure.  One is a hand jack that assists in removal 
of the pointer from its shaft.  The other is a pointer driver that can be used as a drift punch to 
tap the pointer back onto its shaft without damage to the gauge.   

 
NOTE: Both accessories are attached to the base of a new tester.  The technician 

should make certain to store them after their use, using the mounting screws 
that are provided in the tester's base. 

 
Preparing Tester for Transport 

After the test gauge has been calibrated, the oil in the tester's piston should be pumped back 
onto the tester's reservoir and the test gauge removed from the tester.  Then the weights, 
weight rods, and tester cover are replaced, preparing the tester for the next job. 

 
Using Tester as a Deadweight Gauge 

When an unknown pressure is to be measured by a tester, the tester's chamber is filled with 
oil, and the unknown pressure is applied through a valve and a tube or hose and then through 
the connector that is mounted on the tester's base. 
 
The Deadweight Tester measures applied pressures using the same principle as the 
Deadweight Gauge.  The only differences are the parts that comprise the pressure chambers.  
In either configuration, the external pressure is applied to the bottom of the piston and is 
balanced by the mass of the weights that are added to the table. 
 
Single valve instrument 

1. When an unknown pressure is to be measured by a tester, the tester's chamber is filled 
with oil, and the unknown pressure is applied through a valve and a tube or hose and then 
through the connector that is mounted on the tester's base. 

 
2. To move oil from the reservoir into the chamber, open the valve by turning the valve 

handle until the pointed end is facing in the direction of “Suction Valve” on the pump.  
The pump handle is turned counterclockwise to pull oil into the pump.   
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3. Turn the valve to the discharge position by turning the pump handle clockwise to force 
the oil out of the pump and into the pressure chamber.   

 
4. To transfer another pump load of oil, the valve is placed in the suction position, and the 

process is repeated.   
 

5. When using the Tester to measure unknown pressure, the valve should be closed (center 
position).   

 
6. After the unknown pressure has been measured by the tester, the oil is returned to the 

reservoir by reversing this procedure. 
 

Two valve instrument 

1. When an unknown pressure is to be measured by a tester, the tester's chamber is filled 
with oil, and the unknown pressure is applied through a valve and a tube or hose and then 
through the connector that is mounted on the tester's base. 

 
2. To move oil from the reservoir into the chamber, the discharge line valve is closed, and 

suction line valve is opened.  The pump handle is turned counterclockwise to pull oil into 
the pump.  Then, the suction line valve is closed, and discharge line valve is opened.   

 
3. Turn the pump handle clockwise to force the oil out of the pump and into the pressure 

chamber.   
 

4. To transfer another pump load of oil, the discharge line valve is closed, the suction line 
valve opened, and the process is repeated.   

 
5. When using the Tester to measure unknown pressure, both valves should be closed.   

 
6. After the unknown pressure has been measured by the tester, the oil is returned to the 

reservoir by reversing this procedure. 
 
 
Testing Gauges and Pressure Transducers with Air 

Air or inert gas may be used to calibrate a gauge (or pressure transducer) whenever 
contamination of the gauge with oil is unacceptable.  An adapter is installed in all Models 55 
and 61 to ensure that the air or gas from the supply tank and oil from the tester's reservoir are 
segregated. 

 
1. Screw Reservoir Adapter into connector of tester's base plate. 

 
2. Install the optional manifold (refer to drawing 23-0071) consisting of stainless steel tube, 

tee, valves, and fittings into top of Reservoir Adapter. 
 

3. Pump oil from reservoir to Reservoir Adapter, filling Adapter approximately 1/3 full.  
Close both pump valves. 
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4. Attach supply line from tank regulator (refer to drawing 23-0071) to manifold tee. 
 

5. Screw gauge to be tested into top of manifold. 
 

6. Place weight on weight table equal to gauge's first increment (number to be read). 
 

7. Open tank's regulator valve to pressure represented by weight on table until piston floats. 
 

8. Read gauge and record error. 
 

9. Repeat procedure for each, next-higher calibration increment on gauge, making certain 
that additional weight is placed on weight table before regulator is opened farther. 

 
10. Reverse calibration steps after highest reading of gauge is recorded, making certain that 

regulator is backed off before each weight is removed from table. 
 

Use Of Chandler Deadweight Instruments With Water 

All Chandler Deadweight Instruments can be used with water as the media.  Trouble free 
operation, giving the sensitivity of which the instrument is capable, is assured if a fluid with 
better lubricity than water is in contact with the piston and cylinder.  Chandler’s p/n P-1169 
inert Synthetic Oil is recommended.  This fluid is chemically inert and safe for use with 
reactive gases.  It has twice the density of water and will not emulsify.  Alternatively, an oil-
water separator accessory can be attached, providing oil is used to lubricate the piston and 
cylinder.  Separators illustrated in Data Sheet SL 66 are shown in the Reference Section of 
this manual. 
 
Typical applications, where the P-1169 Synthetic Oil is advantageously used, follow: 
 
1. Hydrostatic testing, where water is the media supplied to the Deadweight Gauge or 

Tester;  
 

2. Testing of Indicating Spring Gauges, for use with reactive gases, where it is desired to 
have a non-combustible fluid contact the gauge. In this case, a new instrument should be 
ordered "Cleaned for Reactive Gas Service," or if an existing instrument is used, it should 
be cleaned by the operator, using a suitable cleaning agent. 
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Section 3 - Maintenance Schedule 
Tools Required 

 
• Adjustable wrench or suitable open-end wrenches 
• Snap ring pliers 

 

Cleaning and service tips 
To ensure accuracy of DEADWEIGHTS, care must be taken to: 

 
1. TRANSPORT THE INSTRUMENT WITH THE COVER IN PLACE.  If the cover 

becomes damaged, it should be replaced. 
 

2. Firmly tighten the knurled nut on the weight rod before transport to avoid abrasion of the 
weights and loss of their mass. 

 
3. If the weights are abraded in transport or are damaged by being dropped, they should be 

replaced. 
 

4. Clean the weights with a soft brush rather than with a coarse or soiled cloth to avoid 
altering the mass of the weights. 

 
5. Avoid contaminating the instrument with dust and grit, preventing unnecessary wear of 

moving parts.  Contamination of the oil in the system will accelerate piston and cylinder 
wear and degrade instrument accuracy. 

 
6. Fill the oil reservoir through the filler cap with Chandler p/n 23-0070 supplied by the 

factory before an instrument is used for the first time.  The oil level must be maintained 
above the lower end of the cylinder, or the gas will bypass the oil.  When field 
temperatures are extremely cold, fill the reservoir with SAE 10 non-detergent motor oil.  
Maximum sensitivity of the instrument to pressure requires that the oil be "light" at the 
time of measurement. 

 
7. For the instrument to be sensitive, the metal-to-metal interface of its piston and cylinder 

is designed to allow for the minor escape of oil past the piston to minimize friction and 
lubricate the piston.  Therefore, some leakage past the piston is normal and necessary.  A 
moderate escape of oil can be controlled by adding heavier oil.  Excessive leakage or 
"blowing" of oil past the piston indicates excessive wear of the assembly and requires 
replacement of the assembly.  If the model and serial numbers of the instrument are 
furnished, the piston and cylinder assembly and the weights can be replaced without need 
for factory calibration. 

 
8. Replace hydraulic oil (do not use brake fluid, shock absorber, or transmission fluid) in 

the reservoir with Synthetic Oil (p/n P-1169 available from the factory) when the test 
fluid or gas (oxygen) will be reactive with the hydraulic oil.  Before use with oxygen, 
clean and purge the system, and replace all seals. 
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9. Ensure that high-pressure fittings of the instrument are tight when operating the 
instrument indoors.   

 
10. Remove the piston and cylinder for cleaning by unscrewing the adapter nut.  If the nut is 

sealed to the body with an O-Ring, it should only be finger tightened when replaced. 
 

Certification procedures 
The Chandler Engineering deadweight tester or gauge is a precision device that will require 
periodic re-certification due to wear of the piston area and weights. 
 
To re-certify the deadweight, ship the instrument to Chandler Engineering.  Trained 
personnel will repair any damaged components and perform a “cross-float” with the 
Chandler Engineering NIST Master deadweight.  Once completed, an updated certificate is 
issued that included the new piston area and the mass of each weight (referenced to 980.665 
standard gravity unless a local gravity is requested). 

 

Oil changes 
Replace the oil if any contamination is suspected.  Corrosive contaminants in the oil may 
damage the piston and cylinder assembly. 

 

Maintenance Schedule 
  

Action Time Interval
Inspect condition and safety of instrument After each use
Change oil Every 6 months or as necessary 
Re-certify Every 1 – 2 years
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Section 4 – Troubleshooting Guide 
 

 PROBLEM REMEDY
 
Gas escapes past piston when used to 
determine unknown gas pressure.  
 

Insufficient oil in Reservoir Adapter.  Shut off and bleed 
pressure from tester. Pump oil to adapter until reservoir is 
full. 
 
Damaged Cylinder O-Ring. 
Unscrew cap nut. Remove guide rod and piston. Use 
wrench to unscrew cylinder adapter.  Push cylinder from 
adapter with pencil and replace  
O-Ring. 
 

 
Gas bubbles or blows into oil of center 
reservoir when determining unknown gas 
pressure. 

Damaged adapter O-Ring. 
Unscrew cap nut. Remove guide rod and piston. Use 
wrench to unscrew cylinder adapter.  Push cylinder from 
adapter with pencil and replace  
O-Ring. 
 

 
Not sensitive to small weight changes when 
used to determine unknown gas pressure.   
 
 
 
 
 
 
 
 
 
 
 
 
 

Over-tightened cylinder cap nut. 
Unscrew cap nut.  Re-tighten only until snug. 
 
Dirty oil.   
Remove oil.  Clean reservoir with solvent. Fill reservoir 
with clean oil. 
 
Damaged Piston. 
Remove piston & cylinder as per above "Damaged O-
Ring"  Clean with solvent.  If "Binding" is evident, replace 
with new part 2-0009 Piston and Cylinder Assembly. 
 
Cold weather makes standard oil too viscous. 
Replace standard oil with P-1484, low temperature pour-
point oil. 
 

 
Pressure cannot be maintained when 
calibrating another pressure gauge. 

Air is drawn into pump because of insufficient oil in center 
reservoir. 
Unscrew 2-0007 Cap and check oil level in reservoir.  Add 
oil if necessary. 
 
Damaged cylinder adapter O-Ring.  Unscrew cap nut. 
Remove guide rod and piston. Use wrench to unscrew 
cylinder adapter.  Push cylinder from adapter with pencil 
and replace  
O-Ring. 
 
Leakage through valve.  
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 PROBLEM REMEDY
 
Excessive oil leakage at piston. Damaged cylinder O-Ring. 

Replace P-0062 O-Ring. 
 
Oil too light. 
Check and remove fluid in reservoir if it is shock absorber 
or brake fluid.  Replace with Hydraulic Oil  (Chandler p/n 
23-0070 or equivalent) 
 
 
Worn piston & cylinder assembly.  Replace with new part 
2-0009 Piston & Cylinder Assembly. 
 

 
Not sensitive and/or inaccurate operation 
during hydrostatic testing. 

Water emulsifying with tester oil. 
Best - Use P-1169 synthetic oil instead of standard mineral 
oil. 
 
Satisfactory - Use part 02-0071 oil water separator. 
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SECTION 6 – DRAWINGS AND SCHEMATICS     6-1  
 

 

Section 6 - Drawings and Schematics 
 
 

Part Number Description 
2-0001 Assembly - High Pressure Deadweight Tester
2-0075 Schematic – Oil-Water Separator
5-0001 Assembly – High Pressure Deadweight Gauge
5-0100 Assembly – Super Pressure Deadweight Gauge
5-0300 Assembly – Hyper Pressure Deadweight Gauge
9-0020 Tripod Assembly
15-0001 Assembly – Standard Deadweight Gauge
15-0063 Assembly – Carrying Case
23-0001 Assembly – Standard Deadweight Tester
23-0071 Schematic – Testing Gauge with Water
55-0100-B Assembly – Super Pressure Tester – Brass Weights
55-0100-S Assembly – Super Pressure Tester – Stainless Weights 
58-0095 Assembly – Precision Pressure Standard (PPS)
58-0200 Assembly – Precision Pressure Standard (PPS) – Dual Hyper 
58-0300 Assembly – Precision Pressure Standard (PPS) – Dual Hyper 
59-0001 Assembly – Featherweight Gauge
59-0015 Assembly – Weight Case
61-0001 Assembly – Featherweight Tester
61-0030 Assembly – Featherweight Tester













































 



APPENDIX     A-1 
 

 

Standard Deadweight Tester - Series 23 and 02  
 

Select the desired units and then the code number defining the instrument with the desired range and 
smallest weight. 

 
 23 - STANDARD PRESSURE (Under 2000 psi or 14,100 kPa) 
 
     Minimum  Maximum  
 Code Smallest Weight  Pressure  Pressure  Units 
  0.1 psi  1 psi  
 001 H N  5  500  psi 
 001 J P  5  1000   
 001 K Q  5  1500   
 001 L R  5  2000 
 
  1 kPa 10 kPa   
 145 H N  100  4100  kPa 
 145 J P  100  7100 
 145 K Q  100  11100 
 145 L R  100  14100 

  
 02 - HIGH PRESSURE SERIES (Under 5,000 psi or 36,100 kPa) 
 
     Minimum  Maximum  
 Code Smallest Weight  Pressure  Pressure  Units 
  0.1 psi 1 psi  
 001 H N  50  3000 
 001 J P  50  4000  psi 
 001 K Q  50  5000 
 
  1 kPa 10 kPa   
 145 H N  500  21100 
 145 J P  500  31100  kPa 
 145 K Q  500  36100 
 

         0.01kg/cm2 0.1 kg/cm2    
  080 H N  5  211 
  080 J P  5  311  kg/cm2 

  080 K Q  5  361 
 
 
 
   MATERIALS FOR WEIGHTS 
   B - Brass 
   S - Stainless Steel 
 
    FILL FLUID 
    T - TYPE 23-70 Special Hydraulic Oil For Normal Use 

O - Type P-1169 Synthetic Oil For Use with Oxygen 
 
 
XX -XXXX - X - X  EXAMPLE: 23 - 001R - B - T  



A-2     APPENDIX 
 

 

Standard Deadweight Tester - Series 55 
 

55 - SUPER PRESSURE (Under 20,000 psi) 
 

       Minimum  Maximum  
  Code Smallest Weight  Pressure  Pressure  Units 
   0.1 psi  1 psi 
   
  100 H N  50  6000 
  100 J P  50  10000 
  100 K Q  50  15000  psi 
  150  N  100  20000   
 
   1 kPa  10 kPa 
  145 H N  500  51100 
  145 J P  500  71100  kPa 
  145 K Q  500  101100 

 
0.01kg/cm2  0.1 kg/cm2 

  080 H N  5  511  
  080 J P  5  711  kg/cm2 

  080 K Q  5  1011 
 
 
  MATERIALS FOR WEIGHTS 
   B - Brass 
   S - Stainless Steel 
 
    FILL FLUID 
    T - TYPE 23-70 Special Hydraulic Oil For Normal Use 

O - Type P-1169 Synthetic Oil For Use with Oxygen 
 
 
55 - XXXX - X - X  EXAMPLE: 55 - 080P - B - T  
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Standard Deadweight Dual Range Tester - Series 02 & 55 
 

02 HIGH PRESSURE DUAL RANGE TESTER 
 
      Low Range   High Range   
  Code Smallest Weight Minimum  Maximum Minimum Maximum Units 
  0.1psi 1psi 
 070 H N 10 600 50 3000 
 070 J P 10 800 50 4000 psi 
 070 K Q 10 1000 50 5000 
 
          0.01kg/cm2 0.1kg/cm2 
 190 H N 1 42 5 211 
 190 J P 1 62 5 311 kg/cm2 

 190 K Q 1 72 5 361 
 
  1 kPa 10kPa  
 195 H N 100 4200 500 21100 
 195 J P 100 6200 500 31100 kPa 
 195 K Q 100 7200 500 36100 
 
 
 55 SUPER PRESSURE DUAL RANGE TESTER 
 
          Low Range        High Range 
 Code Smallest Weight Minimum Maximum Minimum Maximum Units 
  0.01 psi 1 psi 
 060 H N 10 1200 50 6000 
 060 J P 10  2000  50  10000 psi 
 060 K Q 10 3000 50 15000 
 
         0.01kg/cm2    0.1 kg/cm2 
 090 H    N 1 102 5 511 
 090 J    P 1 142 5 711 kg/cm2 

 090 K    Q 1 202 5 1011 
 
  1 kPa 10 kPa  
 165 H N 100 10200 50 51100 
 165 J P 100 14200 500 71100 kPa 
 165 K Q 100 20200 500 101100 
 
 

Dual Range Testers have interchangeable piston and cylinder pairs. The assembly can be 
changed very quickly to convert the range.  

 
  MATERIALS FOR WEIGHTS 
  B - Brass 
  S - Stainless Steel 
 
   FILL FLUID 
   T -  Type 23-70 Special Hydraulic Oil For Normal Use 
   O -  Type P-1169 Synthetic Oil For Use With Oxygen 
    
XX - XXXX - XX - X  Example:     02 - 070H - B - T  
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Featherweight Tester - Series 61 
 

Select the desired units and then the code number defining the instrument with the desired range and the smallest weight. 
  
     Minimum Maximum  
  Code Smallest Weight Pressure Pressure Units 
   0.1 psi 1 psi  
  030 H N 3 100  
  030 J P 3 200 
  030 K Q 3 300 psi 
  030 L R 3 400  
  001 H N 10 500  
  001 J P 10 1000 
  001 K Q 10 1500 
  001 L R 10 2000 
 
   1 kPa  10 kPa  
  155 H  50 1110 
  155 J  50 1610 
  155 K  50 2110 kPa 
  155 L  50 2610 
  155 M  50 3110 
  145 H N 100 4100 
  145 K P 100 8100 
  145 L Q 100 11100 
  145 M R 100 16100 
 
         0.01kg/cm2 0.1 kg/cm2 

  050 H  0.5 11.1 
  050 J  0.5 16.1 
  050 K  0.5 21.1 kg/cm2 

  050 L  0.5 26.1 
  050 M  0.5 31.1 
  080 H    N 1.0 41.0 
  080 J    P 1.0 81.0 
  080 K    Q 1.0 111.0 
  080 L    R 1.0 161.0 
 
   
   MATERIALS FOR WEIGHTS 
   B - Brass 
   S - Stainless Steel 
 
    FILL FLUID 
    T - Type 23-70 Special Hydraulic Oil for Normal Use 
    O - Type P-1169 Synthetic Oil for Use with Oxygen 
 
 
61 - XXXX - X - X  EXAMPLE:   61 - 002J - B - T 
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Featherweight Dual Range Tester - Series 61 
 
Dual Range Testers have interchangeable piston and cylinder pairs. The assembly can be changed very 
quickly to convert the range. Select the desired units and then the code number defining the instrument 
with the desired range and smallest weight. 
 
  
  Smallest              Low Range                  High Range 

Code Weight  Minimum  Maximum Minimum Maximum Units 
 0.1  psi   
060 H  3 100 10 500 
060 J  3 200 10 1000 
060 K  3 300 10 1500 psi 
060 L  3 400 10 2000  
 
 1 kPa 
165 H  50 820 100 4100 
165 J  50 1620 100 8100 
165 K  50 2220 100 11100 kPa 
165 L  50 3220 100 16100 
 

  0.01kg/cm2 
090 H  0.5 8.2 1 41 
090 J  0.5 16.2 1 81 
090 K  0.5 22.2 1 111     kg/cm2 

090 L  0.5 32.2 1 161 
 
 
 MATERIALS FOR WEIGHTS 
 B - Brass 
 S - Stainless 
 
  FILL FLUID 
  T - Type 23-70 Special Hydraulic Oil for Normal Use 
  O- Type P-1169 Synthetic Oil for Use with Oxygen 

 
 
  
61 - XXXX - X - X EXAMPLE:  61 - 060K - B – T 
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Featherweight Motor-Driven Tester - Series 61 
 
To achieve optimum sensitivity and repeatability at low pressures, friction between the piston and 
cylinder must be minimized. This can be achieved by using an electric motor with a flexible drive. 
Select the desired units and then the code number defining the instrument with the desired range and 
smallest weight. 
 
 
     Minimum Maximum 
 Code Smallest Weight  Pressure Pressure Units 
  
  0.1 psi 1 psi 
 035 H   3 100 
 035 J   3 200 
 035 K   3 300 
 035 L   3 400 psi 
 025 H N  10 500 
 025 J P  10 1000 
 025 K Q  10 1500 
 025 L R  10 2000 
 
 
   MATERIALS FOR WEIGHTS 
   B - Brass 
   S - Stainless Steel 
 
    FILL FLUID 
    T - Type 23 - 70 Special Hydraulic Oil for Normal Use 
    O - Type P-1169 Synthetic Oil for Use with Oxygen 
 
    OPERATING VOLTAGE AND FREQUENCY 
     6 - 120V, 60 Hz AC 
     5 - 220V, 50 Hz AC 
  
 
 
61 - XXXX - X -  X -  X  EXAMPLE:   61-035J - B - T – 6 
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Precision Pressure Standard Tester - Series 58  
 
Select the desired units and then the code number defining the instrument with the desired range and 
smallest weight. 
    
    Stainless Minimum Maximum  Smallest  
 Brass Weights Steel Weights Pressure Pressure               Weight Units 
 050H   197H 10 1000  0.1 
 050J   197J 10 2000  0.1 
 050K   197K 10 3000  0.1 psi 
 001H   198H 50 5000  1.0 
 001J   198J 50 10000  1.0 
 001K   198K 50 15000  1.0 
 150H   151H 100 20000  1.0 
 300H   301H 100 30000  1.0 
 
 155H   191H 100 7010  1.0 
 155J   191J 100 15010  1.0 
 155K   191K 100 21010  1.0 kPa 
 145H   192H 500 35600  10.0 
 145J   192J 500 75600  10.0 
 145K   192K 500 105600  10.0 
 265H   266H 1000 150100  10.0 
 
 140H   194H 1.0 70.1  0.01 
 140J   194J 1.0 150.1  0.01 
 140K   194K 1.0 210.1  0.01 kg/cm2 
 080H   195H 5.0 356.0  0.1 
 080J   195J 5.0 756.0  0.1 
 080K   195K 5.0 1060.0  0.1 
 280H   281H 10.0 1501.0  0.1 
 
 
 
 
   FILL FLUID  
   T - Type 23-0070 Special Hydraulic Oil For Normal Use 
   O - Type P-1169 Synthetic Oil For Use With Oxygen 
  
 
   AC Voltage For Motor 
   1 - For 120VAC, 50 or 60 Hz Power 
   5 - For 220VAC, 50 or 60 Hz Power 
      
 
58 - XXXX - X - X EXAMPLE:  58 - 195J - T – 1 
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Precision Pressure Standard Tester - Series 58 Dual Range Testers 
 
Select the desired units and then the code number defining the instrument with the desired range and 
smallest weight. 
 
 
    Stainless Minimum Maximum Smallest  
 Brass Weights  Steel Weights Pressure Pressure Weight Units 
 
 060H   199H 10/50 1000/5000 0.1  
 060J   199J 10/50 2000/10000 0.1 
 060K   199K 10/50 3000/15000 0.1 psi 
 200H   201H 10/100 2000/20000 0.1 
 
 165H   193H 100/500 7121/35605 1.0 
 165J   193J 100/500 15121/75605 1.0 kPa 
 165K   193K 100/500 21121/105605 1.0  
 205H   206H 100/1000 15010/150100 1.0 
 
 090H   196H 1/5 71.21/356.05 0.01 
 090J   196J 1/5 151.21/756.05 0.01 kg/cm2 

 090K   196K 1/5 211.21/1056.05 0.01 
 210H   211H 1/10 150.10/1501 0.01 
    
        
  FILL FLUID  
  T - Type 23-0070 Special Hydraulic Oil For Normal Use 
  O - Type P-1169 Synthetic Oil For Use With Oxygen 
  
 
   AC Voltage For Motor 
   1 - For 120VAC, 50 or 60 Hz Power 
   5 - For 220VAC, 50 or 60 Hz Power 
 
 
 
 
 
58 - XXXX- X -  X EXAMPLE: 58 - 193J - T - 1 
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Deadweight Testers
PRIMARY STANDARD

Deadweight Testers are the basic primary standard for the accurate 
measurement of pressure. Chandler Testers are used to measure the 
pressure exerted by a gas or liquid and can also generate a test 
pressure for the calibration of pressure gauges, electronic 
pressure calibrators, transducers, transmitters, recorders, etc. 
No other device can match the stability, repeatability and 

accuracy of the Deadweight Tester.

HIGH SENSITIVITY

When the weights are applied to the piston, the entire 
assembly is rotated slowly. This rotation minimizes frictional effects and 
permits vertical motion of the piston with extremely small variations in 

pressure. Measurements to 1/10 psi (1 kPa) can be made. 

OPERATION

The Chandler Engineering Deadweight Tester utilizes the well proven piston 
system consisting of a vertically mounted precision lapped stainless steel 
piston and sleeve with a metal to metal seal. This superior design eliminates 
friction and oil leakage created by o-ring seals used in lower cost testers. 
A bubble level and adjustable feet are provided to enable the operator to 
level the instrument.

HIGH ACCURACY

Deadweight Testers blend ruggedness with high accuracy. Variations over 
time typical of strain gauges or spring gauges are eliminated. Their operation 
depends only on balancing known weights against the force exerted by an 
unknown pressure acting on a piston of precisely known area. The weights 
are applied manually until the piston is floating with no net vertical movement. 
Each piston’s area is determined by comparison against a piston of known 
area traceable to the National Institute of Standards and Technology. The 
mass of the balancing weights is also traceable to NIST.

FEATURES

3 Accurate - 0.05% of indicated 
pressure, traceable to the 
National Institute of Standards 
and Technology (NIST), 0.02% 
available

3 Reliable - hardened stainless 
steel pistons and corrosion 
resistant materials.

3 Screw Pump - allows fine 
pressure adjustments

3 Certificate of Calibration

3 Gas or Liquid pressure 
measurement

3 Repair Service - spare parts 
available.
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General Specifications

Accuracy: 0.05% of indicated pressure

Certificate of Calibration: Furnished for 0.05%

Calibration Temperature: 77°F (25°C)

Calibration based on std gravity of 980.665

Calibration Meets: MIL-C-45662A

Temperature Limit: 40° to 120°F (4° to 50° C)

Humidity: 0 to 95% RH

Vibration: Small amplitude, high frequency only

Environment: Minimize dust and corrosive atmosphere

Piston Material: Hardened Stainless Steel

Pressure Tubing Material: Stainless Steel

Weight Material: Brass 

Fill Fluid: Non-toxic ISO Grade 68 Premium Oil, 

standard. Synthetic fluid optional

Options
•   Stainless Steel Weights

•   Dual Range Piston/Cylinder

•   0.02% Certificate of Calibration

•   Oxygen Service Cleaning

•   Oil Water Separator

•   Metric Adapters

•   Synthetic Operating Fluid for O2,

     Water or Steam Service

•   Local Gravity Calibration

Furnished with every Deadweight
•   Carrying Case with Instruction Manual

•   Set of Weights

•   Operating Fluid

•   Gauge Pointer Remover

•   Gauge Pointer Driver

•   1/4 in and 1/2 in NPT adapters

•   Certificate of Calibration for 0.05% accuracy

•   One Year Guarantee

Furnished with Precision Pressure
STD Tester
•   Vinyl dust Cover in Lieu of Carrying Case

•   Wrench Set

•   Spare-o-rings and Seals

•   Electric Motor to spin Weights

Oil-Water Separators

Model 02-0071 – Rated for pressure of 5,000 psi (34,500 
kPa) designed for use with Models 02-001 and Models 23-
001 Deadweight Testers.

Model 05-0194 – Rated for pressure of 5,000 psi
(34,500kPa) is a stand-alone unit. It can be used with the 
Chandler Deadweight Gauge or Tester. It come complete 
with inlet, outlet and drain valves. You will also receive 10 ft 
of 1/8 in diameter SS tubing for connection.

Model 05-0202 – Rated for 10,000 psi (69,000 kPa). It is 
similar to the Model 05-0194 and supplied complete with 
valves and SS tubing for connection.

Model 55-0036 – Rated for 6,000 psi (41,400 kPa) de-

signed especially for use with the Model 55-100 Tester.





 








