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The Smith Meter ATG Universal Temperature Compen-
sator, Figure 1, automatically corrects the meter register 
to compensate for volume changes in the fluid stream 
(at gravity selected) due to temperature variations. 
Installed between the meter and register, the ATG unit 
is mechanically driven by the meter output shaft. A two 
part thermal system mechanically compensates for 
liquid and ambient temperature changes. An adjusting 
knob is provided for manually setting the temperature  
compensator from one gravity product to another. The 
gravity setting is graduated in degrees API, API Group, 
and Coefficient of Expansion.
To expedite repair and assure unit accuracy, the step-
by-step procedures in the service manual should be 
followed carefully. To have a better understanding of 
the ATG unit and its operation, it is suggested that the 
serviceman review this manual before attempting any 
repairs. 

The ATG unit consists of four primary parts: a thermal 
system, a gear system, the roller and disc integrator, and 
a gravity selector. Figure 2 identifies the major parts of 
the unit and their components in relation to each other.

Thermal System

By means of two acetone filled bellows, the thermal 
system senses temperature changes in the liquid being 
metered and the surrounding ambient.
The product bellows is connected to a capillary tube 
and bulb which is installed into the meter housing and 
is directly exposed to the flowing liquid. The filling in the 
bulb expands and contracts as the stream temperature 
changes. This action is transmitted through the capillary 
tube to the product bellows causing a linear movement. 
The motion is then transferred through linkage to the 
roller and disc integrator.
The ambient bellows assembly, moving in the opposite 
direction of the product bellows, is designed to offset any 
movement of the product bellows caused by changes in 
the surrounding air temperature. This action cancels the 
effect that ambient change would have upon the volume 
in the product bellows.

Gearing System

The gear train of the ATG unit consists of a primary, 
secondary, and planetary gear system.
The primary gear train adds about 13% to gross meter 
output. The secondary gear train, at the direction of the 
roller and disc integrator assembly, subtracts revolu-
tions from the ATG output shaft through the planetary 

gear system. The rate of deduction is controlled by the 
positioning of the roller on the disc.
For example, standard meters are normally geared 
for about 96% gross volume registration at normal  
temperatures. If the meter gave exactly 96% gross vol-
ume registration, with a stream temperature of 60° F 
and a meter factor of 1.0000, the secondary gear train 
(through the planetary system) would subtract exactly 
9% from the output shaft. (100% – 96% = 4%; 13% – 
4% = 9%)

Roller and Disc Integrator

This assembly is a variable speed transmission device 
which automatically combines the effects of linear  
motion (produced by the thermal sensing system) and 
meter rotation (as it measures gross volume) to cause 
a certain number of revolutions to be subtracted from 
the ATG output shaft.
The position of the roller on the disc is determined by 
stream temperature. In operation, low liquid tempera-
tures move the roller towards the center of the disc. The 
disc is rotated by the meter output shaft in direct rela-
tion to gross metered volume. Therefore,  if the roller is 
operating toward the center of the disc, there will be less 
roller revolutions than if it were at the outer edge. Fewer 
revolutions of the roller subtract  less from the planetary 
gear system and cause higher net registration which 
indicates a reduction in stream temperature. 
Higher liquid temperatures have an opposite effect. The 
roller is moved out from the center, increasing roller  
revolutions per disc revolution, subtracting more from  
the planetary system resulting in lower net registration.

Section 1 – Foreword

Section 2 – Operation

Figure 1 – ATG Universal Temperature Compensator
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Section 2 – Operation (continued)

Gravity Selector

The purpose of the gravity selector mechanism is to 
permit the operator to select the temperature correc-
tion factor in accordance with the API gravity rating or 
coefficient of expansion of the product being metered. 
As  already explained, the thermal system automatically 
positions the roller on the disc to provide for automatic  
temperature compensation of the liquid. The gravity  
selector, related to the roller through an adjustment 
screw and lever, positions a movable pivot point.

When the pivot point is moved toward the thermal   
system end of the lever, roller movement per 0 F is high 
giving greater correction for liquids with a high coeffi-
cient of expansion (high API gravity, low specific gravity 
liquids). When the pivot point is toward the roller end of 
the lever, roller movement per 0 F is less, giving lower 
correction for the low coefficient of expansion liquids 
(low API gravity, high specific gravity liquids).
The pivot position is conveyed to a dial which is gradu-
ated in 0 API, API Group, and Coefficient of Expansion 
markings.

Figure 2 – Major Components of ATG Unit
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Section 3 – Installation
ATG units are generally installed directly on the meter, 
within the length limits of the thermal system capillary 
tube, they may be installed on a dual head adapter for 
gross and net registration or at the head of a combined 
system.
The bulb of the thermal system is exposed to the fluid 
stream by installing it in the meter housing temperature 
well. Where desired, an accessory well can be welded 
into nearby pipe or attached to the meter housing. Care 
must be taken to assure fluid circulation past the bulb. 
This is especially important when metering viscous or 
waxy fluids.

Important: Do not pinch or sharply bend the capil-
lary tubing of the thermal system. This could cause 
the mechanism to fail to respond to temperature 
changes in the product and necessitate replacement 
of the bulb and bellows assembly.
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Revisions included in MN01030 Issue/Rev. 0.2 (2/12):
 Page 2: Updated Gearing System section. Page 3: updated Figure 2. Page4: Updated Smith Meter part numbers in "Roller and Disc
 Integrator" and "Output Shaft". 

Visit our website at www.fmctechnologies.com/measurementsolutions

The specifications contained herein are subject to change without notice and any user of said specifications should verify from the manufacturer that the specifications are currently 
in effect. Otherwise, the manufacturer assumes no responsibility for the use of specifications which may have been changed and are no longer in effect.

Contact information is subject to change. For the most current contact information, visit our website at www.fmctechnologies.com/measurementsolutions and click on the 
“Contact Us” link in the left-hand column.

Headquarters:
500 North Sam Houston Parkway West, Suite 100, Houston, TX 77067 USA, Phone: +1 (281) 260 2190, Fax: +1 (281) 260 2191

Measurement Products and Equipment: 
Erie, PA USA +1 (814) 898 5000
Ellerbek, Germany +49 (4101) 3040
Barcelona, Spain +34 (93) 201 0989
Beijing, China +86 (10) 6500 2251
Buenos Aires, Argentina +54 (11) 4312 4736
Burnham, England +44 (1628) 603205

Dubai, United Arab Emirates +971 (4) 883 0303
Los Angeles, CA USA +1 (310) 328 1236
Melbourne, Australia +61 (3) 9807 2818
Moscow, Russia +7 (495) 5648705
Singapore, +65 6861 3011

Integrated Measurement Systems:
Corpus Christi, TX USA +1 (361) 289 3400
Kongsberg, Norway +47 (32) 286700
Dubai, United Arab Emirates +971 (4) 883 0303

Roller and Disc Integrator

Inspect the roller and disc integrator and the secondary 
gear train (worm and worm gear), Figure 2, every three 
months or sooner, depending on operating conditions. 
The inspection opening is used for examination and 
lubrication.
A light application of grease should be made every three 
months or sooner if it appears that additional lubricant 
is required. use Mystic JT-6 extreme pressure grease 
exclusively (Smith Meter Part No. 005743600).

Output Shaft

Apply lubricating oil to the output shaft wick, Figure 2, 
every three months or sooner, depending upon operating 
conditions. Use Smith Meter Part No. 650561001 oil or 
one that is equal to the following specifications:
 Anderson Oil & Chemical Co.
 Windsor Lube L-245X
 Synthetic
 MIL-L-6085A

Section 4 – Lubrication


