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------------- - - - -

INTRODUCTION 

CONSTRUCTION OBSERVATION REPORT 

Leachate Head Reduction 
System Upgrade 

Refuse Hideaway Landfill 
Town of Middleton 

Dane County, Wisconsin 

This report describes the construction activities performed during the 
installation of the upgraded leachate extraction system. 

The leachate extraction system upgrade consisted of the following: 

• Installation of l-inch High Density Polyethylene (HOPE) air supply line from 
the air compressor to each of the eight (8) gas extraction wells. 

• Installation of eight (8) Solo II air driven pumps and down well tubing. 

• Gas Extraction wellhead retrofit. 

• Air Regulator and Cycle counter installation at eight (8) existing pump 
control enclosures. 

• Installation of a 10' x 10' prefabricated building. 

• Equipment installation. wiring and plumbing. 

• Control wiring. 

SITE DESCRIPTION 

The Refuse Hideaway Landfill is located in the NW 1/4 of Sec 8 T7N-R8E in Dane 
County and is currently closed. 

There are thirteen (13) existing landfill gas extraction wells located on the 
site. The wells were installed in 1991 in order to control off-site migration of 
1 andfi 1 1  gas. Vacuum to the we 11  s is provided by a b 1 ower 1 ocated in the Blower 
House. The landfill gas is piped via a 6" HOPE header pipe. to an enclosed flare 
where it is burned. 

There are permanent electrical leachate extraction pumps located in eight (8) gas 
wells. The leachate is discharged from the wells. into a leachate conveyance system 
which consists of approximately 800 lineal feet of piping. The leachate is collected 
in a buried 25. 000 gall on collection tank. The conveyance piping a 1 so transports 
condensate which accumu 1 ates with-in the active header piping. The condensate is 
trans fer red to the conveyance pipe through four ( 4) drip 1 egs 1 ocated a 1 ong the 
header piping. 
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------------------- -- - -

The conveyance system was not affected by the;·.leachate extraction system upgrade. 

BACKGROUND 

The previous leachate extraction system. which utilized submersible electric 
pumps. was unable to provide continuous. reliable pumping and required high 
maintenance or replacement of various components of the system (Refer to the Annual 
Report 1995 for Maintenance History). Without reliable. effective leachate pumping, 
the leachate levels rose in the landfill. 

Monthly leachate level readings indicated that on May 10. 1996. the combined 
leachate head in the eight (8) gas wells with pumps was 125.9 feet. The total length 
of screen in the same eight (8) gas wells is 373 feet. leaving an effective total 
screen length of 247.1 feet. The elevated leachate levels in the eight (8) wells 
decreased the effective screen length by one-third. This could limit the flow of 
landfill gas to the flare and possibly lead to blower/flare shut downs. 

PURPOSE AND SCOPE 

In an effort to provide continuous. reliable leachate head reduction. an air 
driven pump system was proposed and accepted by the Wisconsin Department of Natural 
Resources (WDNR). 

The air driven pump system consists of an electric powered air compressor with an 
air drier. buried l-inch air supply line. regulators at each well. a retrofitted 
wellhead flange. down well tubing and pumps. 

The air compressor and an drier are located in a lO'x 10' prefabricated building 
located within the blower/flare system enclosure. 

The existing electrical service was to be used to supply power to the compressor. 
air drier as well as the landfill gas extraction blower. The existing service was 
not large enough to provide power to the blower/flare and to the compressor. 

In order to provide the necessary service. three (3) buck booster transformers 
were required as well as 475 feet of larger direct burial cable. A change order was 
issued and OK' d by the state. 

Construction Activities Observed 
Work began on April 16. 1996 with the removal of the eight (8) submersible 

electric pumps. The electronic components at each pump contra l panel were left 
intact and the lead wires to the pumps were terminated at the junction box located 
on the gas wells. 
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Excavation of the 2-foot deep trench began on April 17. 1996. and continued 
through April 19. 1996. The main trench began at gas well GW-13 and continued to gas 
well GW-12. From there. the trench was excavated along side of the existing access 
road with branches trenched to gas wells GW-11. GW-9. GW-5. GW-4 and GW-8. The main 
trench continued along the access road into the blower flare area. The trench to GW-
7 was excavated off of the branch to GW-8 (Refer to the trench layout plan attached 
as Appendix 2). 

Approximately 2. 400 linear feet of l-inch high density polyethylene (HOPE) pipe 
was installed in the trenches. Following the HOPE pipe installation. locator ribbon 
was placed in the trenches. The trenches were then backfilled with the excavated 
material and compacted with equipment tires. 

The HOPE line was pressure tested at 25 psi for 24 hours with no loss of pressure 
observed. 

The pumps with modified well flanges and down well tubing were assembled at the 
site May 1 through May 3. 1996. Each gas well was measured for depth and the down 
well tubing cut to length such that the pumps were set 2.0 feet above the bottom of 
the well. Appendix 1 contains a table indicating the measured well depth from the 
top of the well . the depth to the bottom of the extraction pump and the serial 
number of the pump installed. A "reference

.. 
air line was attached to the pump 

approximately 1 foot above the bottom of the pump. This line is used to determine 
the amount of leachate head in each gas well. 

Following the pump installation the concrete slab for the prefabricated building 
was formed and poured. 

The air compressor and air drier were set on the slab and the prefabricated 
building was set and anchored. The l-inch HOPE air line enters the building through 
the floor slab. 

At each gas well with a pump. the existing control panel was used to house the 
individual pump air regulators and cycle counters. Plumbing from the l-inch HOPE to 
the control panel consists of a l-inch HOPE to coated steel transition fitting. a 
ball valve to control air flow to the regulator and reducer fittings to adapt to 
1/4-inch air line hose. The 1/4-inch air line hose enters the control panel and is 
attached to the regulator with a quick disconnect coupling. Compressed air is then 
plumbed through the regulator and cycle counter. The down well tubing providing air 
to the pumps is cant i nuous line through the well head flange. The air line is run 
from the flange. into the contra l panel and connects to the eye l e counter vi a a 
quick disconnect. 

The existing leachate conveyance system was utilized to transport leachate to the 
storage tank. The pump discharge line exits the well flange and connects to the 
existing l-inch HOPE leachate conveyance line at the wells. A ball valve is located 
on the discharge line at the wellhead flange to control flow. This should be left 
open when the pump is operating. 
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The plumbing inside the compressor building consists of 1-inch galvanized iron 
pipe from the air compressor to the air drier and from the air drier to the l-inch 
HOPE air line. 

Two ( 2) filters were installed in the air line between the compressor and the 
field. The first filter is an oil coalescing filter which removes any oil that may 
be in the compressed air. Oil particulates will destroy the desiccant material in 
the air drier. The second filter is i nsta 11  ed down stream of the air drier and 
removes any particulates from the air direr prior to entering the air regulator to 
the field. 

The interior plumbing also includes a solenoid valve which is connected to the 
control panel such that when a tank full condition is alerted. power to the 
compressor will be turned off. the air in the compressor tank will be shut off from 
the field and the air pressure in the field will be released. this will prevent 
further pumping following a tank full alarm. 

SYSTEM START-UP 

Following the electrical system upgrade. the compressor was started and the pumps 
were observed to check their working condition. Following some minor adjustments to 
the well flanges. all pumps were observed to be working. pumping an average of 0.095 
gallons per cycle*. (*Volume average provided by pump supplier) 

A problem was immediately discovered as the blower for the gas extraction system 
would shut down whenever the air compressor was cycled on. This was due to the high 
starting amps required to start the compressor. The solution was to install a "Soft 
Start

.. 
motor starter which starts the compressor slowly and reduces the amperage 

draw. Once installed both the compressor and the blower could run simultaneously. 

Once re-started. the compressor was observed to run continuously. The cause for 
this was a faulty solenoid on the compressor. A replacement was ordered and 
installed. The compressor may run continuously as long as there is leachate to pump 
out of the wells however the faulty solenoid valve was preventing the air tank from 
filling properly. 

An hour meter was installed in the compressor to track run time. and the pressure 
switch on the compressor was adjusted. The pressure switch was ori gina lly set so 
that the compressor would shut off when the tank pressure reached 125 psi. The 
compressor would then turn on when the air pressure in the tank dropped to 100 psi. 
The adjustment was made to turn the compressor off at 100 psi and on at 70 psi. The 
solenoid replacement and adjustments allowed the compressor to cycle on and off and 
reduced compressor run time. 

STARTING PROCEDURES 

Prior to starting the compressor. the oil level in the compressor should be 
observed to be between the high and the low in the sight glass. Refer to attached 
Operation and Maintenance Manuals. 
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The two (2) ball values at each gas well (one for compressed air. one for 
leachate discharge) should be opened. 

The regulator at the gas wells should be open. 

The air drier unit is to be turned on such that the drying columns can be cycled. 

The ball valve from the tank to the field should be closed. the regulator to the 
field should be full open. The auto tank drain is to be energized via the 100v 
outlet in the building. The ventilation fan should be turned on (A thermostat will 
regulate the fan) . 

The compressor is started by switching from "off" to "auto". Allow the pressure 
to build up in the tank. Once the compressor shuts off (100 psi in tank) open the 
ball valve to the field slowly. Observe the pipes for leaks and observe the filter 
indicators located on the filters. The indicator arrow should settle on green. 
meaning the filter is clean. yell ow indicates that the filter is in need of 
changing/cleaning and red indicates that the filter is dirty and oil or particulates 
may not be filtered out camp l ete l y. in which case the system should be shut down 
until filters can be changed. Following a system start-up. each well with a pump 
should be visited to observe if the pump is operational. 

If pumps are not operating, make sure that ball valves are open. the regulator is 
open and adjust the air vent valve on the wellhead flange. If the pump still does 
not operate. check the liquid level in the well as the pump will not pump if the 
well is dry. If leachate exists in the well above the pump and no pumping occurs. 
then the pump will need to be removed for visual inspection. Once the pump is out of 
the well. turn on the air and tip pump upside down and make sure the ball valve in 
the pump is not stuck. If the ball valve is stuck. the pump can not operate. Refer 
to manufacture operation and maintenance for the SOLO II pump. 

A special portable liquid level gauge was purchased with the pumps to obtain 
liquid levels at gas wells with pumps. 

The liquid level gauge consists of a 0 to 150 inch water column (in W.C. ) 
magnehe l i c gauge and a compressed air tank. The tank can be filled from the air 
supply lines at any of the eight (8) gas wells with pumps. 

The gauge has two (2) air line ports. A reference air line port (red) and a 
bubbler air line port (blue) . 

The bubble line port is for the blue bubbler air line at the wellhead. The 
bubbler air line is a �-inch plastic tube which extends from the wellhead down to a 
level approximately 3-feet from the bottom of the well. The bubble line air is tied 
to the side of the Solo II pump. 
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The reference air line port is for the red reference air line at the wellhead. 
The reference air line terminates inside the well at the wellhead flange. 

With the air lines connected to the appropriate ports, the bubble line is charged 
with compressed air by pushing a button locate on the gauge panel . A reading is 
obtained from the magnehelic gauge which corresponds to the inches of water column 
above the bubble line. From this, a liquid level is determined. Please see Appendix 
3 for manufacturers instructions. 

MAINTENANCE 

Refer to the attached manufacturer operation and maintenance for the required 
maintenance. 

At a minimum, the compressor oil should be a changed every 1, 000 hours of 
operation. 

The indicator arrows on the filters should be monitored and if less than clean 
conditions are indicated, steps should be take to clean or replace the filters. 

The desiccant material in the air drier is checked through a sight window on the 
unit. If the desiccant becomes contaminated with oil, the material will need to be 
changed. (Refer to Manufacturer Operation & Maintenance). 
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GAS WELL 

GW-4 

GW-5 

GW-7 

GW-8 

GW-9 

GW-11 

GW-12 

GW-13 
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APPENDIX 1 
PUMP DEPTH DATA 

MEASURED DEPTH * DEPTH TO BOTTOM OF PUMP 

63' - 0" 61' - 0" 

67' - 1" 65' - 1" 

61' - 10" 59' - 10" 

67' - 3" 65' - 3" 

68' - 1" 66' - 1" 

66' - 9" 64' - 9" 

79' - 6" 77' - 6" 

70' - 3" 68' - 3" 

* DEPTH MEASURED FROM TOP OF WELL FLANGE 

8 

PUMP SERIAL NUMBER 

5150 

5136 

5153 

5149 

5134 

5152 

5151 

5135 



APPENDIX 2 

AIR LINE TRENCH LAYOUT 
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APPENDIX 3 

LIQUID LEVEL INDICATOR INSTRUCTIONS 
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1. Disconnect the airline from the filter/regulator, (located on the MS1 050), and connect it to the 'TANK RECHARGE'. 
NOTE: Bubbler on/oft valve should be in tho 'oft' position. 

2. Charge tank to 100 P.S.I., (indicated by the 'TANK PRESSURE' gauge). Remove air line once gauge reaches 100 P.S.I. 
and re-attach the airline back into the tiller/regulator of the MS1050. 

3. Connect bubbler and reference lines to tho 6020, (blue hose=bubbler line and red hose=reference line). 

4. Tum bubbler valve to the'BUBBLER ON' position. 

5. Press and hold the 'AIR RECHARGE' button until you start to see ·a stabilizod reading on the water level gauge. 

6. Release the 'AIR RECHARGE' button and wait unHI the water level gauge Indicator has stabilized. 

7. Take reading. 

8. Tum the bubbler valve to the 'BUBBLER OFF' position and disconnect all lines from the 6020. 

NOTE: When the 6020's tank has been fully charged to 100 P.S.I. It should have the capacity to do approximately 4-6 wells, (depending on length of tubing runs and well conditions). 

Jt.. P /N 96066 12-6·93 



PHOTOGRAPHS 
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TYPICAL WELL HEAD 
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AIR DRIER AND INTERIOR PIPING 
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I 
TRENCH FOR ELECTRICAL SERVICE UPGRADE 

REFUSE\COR96.621 )� 



I 
I AIR LINE TRENCH ALONG ACCESS ROAD 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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10' X 10' PREFABRICATED BUILDING ON SlAB 
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I 
I REGULATOR AND CYCLE COUNTER MOUNTED IN 

I 
I 
I 
I 
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EXISTING PUMP CONTROL PANEL 
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AIR COMPRESSOR 
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OPERATION AND MAINTENANCE MATERIALS 
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WARNING 
L\ Before installing and �p�raHng this compressor, read 

and understand th� safety precautions contained in/ 
LV-474 supplement to and part of CAP-600 I /J t �. I � fJJ _)/�! 

IMPORTANT 
Make a perma nent record of the 
Model a nd Serial nu mbers of 
your machine here. You'll save 
time and expense by including 
this reference identificatio n  on 
replacement parts orders. 

cu 

f:'J�{[I!.IIl/BA TD _ 

St.Louis,M063133 · �"" 
REFER TO MODEL & SERIAL NUMBER. 

o �6
A
�o�

N
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R.P.M. OR ABOVE MAX. AS STIPULATED 
BY PERFORMANCE DATA SHEET. 

MODEL NO. SERIAL NO. 

I f/5 / I I £-bo I): s , '1 

TIS-TOLEDO, INC. 
1905 Kienlen Avenue, St. Louis, Missouri 63133, (314)383-1300 
FAX (314)381-1439 

. 

Sales representatives in principal cities 

CAP·600L 
December, 1994 



INSTALLATION 

C 0 N G R AT U LA T I 0 N S on your new Curtis 
ChallengeAir Compressor. Please examine the com­
pressor for shipping damage(s) and if any are found 
report it immediately to the carrier. 

Select a clean dry location with a rigid floor strong 
enough to support the compressor. If the compres­
sor is to be located in an area where vibration is 
critical, properly engineered vibration mounts and 
flexible piping should be used. Remove the skid. 
NOTE: The compressor should never be operated on 
the shipping skid. Level the compressor so it can be 
bolted down securely. Before tightening the bolts, 
check to see that all four feet are resting on the foun­
dation. Shim up if necessary to eliminate stress on 
the receiver or base when the bolts are tightened. 
We suggest using a level for proper alignment. 

Maximum ambient temperature in which the com­
pressor and motor should be operated is 1Q40F. 
Therefore . adequate ventilation must be provided. 

The suction openings of the compressor are equip­
ped with a combination air filter-muffler to protect 
the compressor from normal dust and other harmful 
substances. If the air around the compressor is ex­
cessively hot, dusty, humid or contaminated with 
foreign gases (such as ammonia or acid fumes) move 
the filter-muffler to a remote point where the air is 
clean, cool and dry. Run a pipe to the compressor 
suction opening. If the run is over 50 feet in length, 
use a larger pipe to avoid excessive pressure drop. 
In order to fit the filter to the compressor, push 
down the connections. Be sure piping and fittings 

are clean and free from dirt and chips. If the filter is 
installed outside, check to insure that it is located 
above the normal outside dust level, and that rain 
cannot enter the filter element. Where the relocation 
of the filter-muffler is not possible or feasible, an oil 
bath filter is recommended and is available from 
Curtis. 

On basic or base mounted compressors run a dis­
charge pipe to the receiver or optional aftercooler 
and push up or down as necessary. The pipe should 
enter near the top of the receiver. Keep in mind that 
condensate may form in the discharge line, therefore, 
the lines should always be pitched to drain conden­
sate away from the compressor. Always provide a 
safety relief valve in the discharge line between the 
compressor and in-line shutoff valves. If more than 
one compressor pumps into a common system, a 
check valve in the discharge line of each compressor 
is recommended to prevent moisture from entering 
the cylinder head when one compressor is idle. A 
globe on gate valve installed in the discharge line will 
allow compressor isolation from plant air system 
for compressor maintenance. (Note: A safety relief 
valve should be located between the compressor and 
the globe/gate valve. 

Check the electrical supply for voltage, phase, and 
frequency to see that they match the nameplate 
stampings on the motor, magnetic starter, solenoids, 
and other controls. Use electrical wires of adequate 
size to carry the full load current of the motor with­
out excessive voltage drop. Charts are available 
from Curtis (upon request) to provide information on 
this. The motor must alwa'(s be protected by a 
starter with properly sized thermal overload (s). The 
starter should protect the motor from overheating 
and burn-out due to an overload, low voltage or 
single phasing of a 3-phase circuit. Failure to in­
stall the proper starter and overloads will void the 
motor manufacturers warranty. Follow the National 
Electric Code or local electric code in providing wir­
ing, fusing and disconnect switches. NOTE: Do not 
close the disconnect switch to start the compressor 
until the procedures outlined under "Startup Pro­
cedures" have been completed. 

LI M I T E D  S A FETY PRE C A U T I O N S  
(Also see supplement LV-474) 

The following safety precautions are recommended 
in the use of this compressor : 

1. Use a totally enclosed OSHA-approved belt 
guard to cover the drive assembly. Where pos­
sible, place the flywheel toward the wall, and 
mount the unit a minimum distance of 2 feet 
from the wall for main��nance convenience. 

2. Turn off & lock out the electrical disconnect 
switch before working on the unit to prevent the 
unit from starting unexpectedly. 

3. Release all air pressure from the system before 
working on the unit and red tag all electrical 
control switches, for safety precaution. 

4. Do not by-pass motor overcurrent protection. 

5. Do not change the setting or in any way affect 
the operation of the safety valve. 

6. Keep unit securely anchored so that movement 
will not put a strain on piping, wiring, or air re­
ceiver . 

WARNING: Read and understand supplement LV-474 before installing and operating the compresssor. 
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START-UP PROCEDURES 
OIL RECOMMENDATION 
Use a good grade of industrial compressor oil (non-detergent) with 
foam, rust and oxidation inhibitors and a minimum life of 1500 
hours in the ASTM D 943 test for oxidation stability. 
Ambient Temperatures: 

0·32"F-VIscosity 180 to 240 SUS at 100"F. 
-Minimum pour point of - 20"F. 
-Grade ISO 46. 
-Approved listing: 

Chevron-Turban GST Oil 46. 
Amoco-Amokon Oil 46. 
Conoco-Turban Oil 46. 
Shell-Turbo Oil T-46. 
Texaco-Regal R & 0 011 46. 

32·100"F- Viscosity 300 to 350 SUS at 100"F. 
-Grade ISO 68. 
-Approved listing: 

Chevron-Turban GST Oil 68. 
Amoco-Amokon Oil 68. 
Conoco-Turban Oil 68. 
Shell-Turbo Oil T-68. 
Texaco-Regal R & 0 Oil 68. 

100·110"F- Viscosity 450·550 SUS at 100"F. 
-Grade ISO 100. 
-Approved listing: 

Chevron-Turban GST 011 100. 
Amoco-Amokon Oil 100. 
Conoco- Turban Oil 100. 
Shell-Turbo Oil T·100. 
Texaco-Regal R & 0 Oil 100. 

If the compressor is equipped w ith an automatic  

start-stop control (w i th pressure sw itch unloadi ng), 
it is automatically unloaded upon starti ng, and will 
automati cally load after attai n i ng run n ing speed. If 
the compressor is equipped with a constant speed 
control (p ilot valve unloadi ng),  it is necessary to 
manually unload the compressor, if there is pressure 
i n  the discharge l i ne, i n  order to achieve an unloaded 
start. The compressor must be manually loaded 
after the compressor has attained full run n i ng 
speed; thereafter, it functions automatically to main­
tai n  operat i ng pressure unt il  the un it  is  shut off. 

Close the discon nect switch and start the com­
pressor . Observe the d i rection of rotation, which 
should be counterclockwise when v iewed from the 
flywheel s ide of the compressor on all models. 
For single-phase un its, the direction of rotation is 
determi ned by the motor nameplate i nstruct ions, 
and is adjusted at the factory. For three-phase 
u n i ts, i f  the rotation is i ncorrect, stop the unit  and 
i nterchange any two of the three w ires to the motor 
at the discon nect switch. This w i ll reverse the direc­
tion of rotation of the motor and compressor. 

PREVENTIVE MAINTENANCE 
A good mai ntenance program will add years of ser­
v i ce to your air compressor. The followi ng is recom­
mended as a m i n imum mai ntenance program . 
(TURN OFF POWER BEFORE SERVICING.) 

LUBRICATION 

1. For proper lubri cation the compressor shall not be 
operated below the minimum or above the maxi­
mum R.P.M. recommended for the various models. 

2. Mai ntai n  oil level mid-way between the upper and 
lower l i nes of the crankcase sight gage. 

NOTE 
ILLUSTRAT I O N  

OIL GAUGE 

3. Stop compressor to add and gauge o il. 

4. Do not f i ll above the upper l i ne and do not operate 
compressor with oil level below the lower line. 

DO NOT OVER Fl LL 

5. Change o i l  at the first 100 hours of operation and 
1000 hours there-after, or as required. I t  may be 
necessary to change oi I more frequen t due to 
abnormal humid and containated conditions.  

3. Check for unusual noise or vibration (See 
"Trouble Shooting". ) 

WEEKLY MAINTENANCE 
1. Clean the air filters. A clogged air filter can seri­

ously affect the eff iciency of the compressor 
and cause overheating and oil  usage. 

2 .  Clean all external parts of the compressor and 
dri ver . Be sure to clean the i ntercooler f i n ned 
surface on two-stage compressors. A dirty 
compressor will cause abnormally high discharge 
temperature and resulti n g  oil  carbon izat ion on 
internal valve components. 

3. Check the safety valve manually {by pulling r ing 
or lever) to see that it is not stuck. 

MONTHLY MAINTENANCE 

1. Inspect the entire air system for leaks. 
2. Inspect conditi o n  of o i l  and change if necessary. 
3. Check drive belt tens ion and tighten if needed. 

EVERY 3 MOS. OR 1,000 HRS. OF OPERATION 

1. Change oi I. 
2. In spect valves. Clean the carbon from valves and 

head if necessary. 
3. Check and tighten if necessary all bolts, nuts, etc. 
4. Check unloader operation . 

*CHECKING BELT TENSION 

DAILY MAINTENANCE The v-belt (s) should be so adjusted that a decli-

1. Check and ma i ntai n  oil  level at centerl i n e  of sight nation of about 3/8- 1/2 i nch will be obtained when 
glass ao1d add oil  as necessary. ' it is pushed by a f i nger at the middle point as shown 

2. Drai n  condensate from rf!ceiver unless it is equip-
i n  F igure 1· 

ped w ith an automatic  tank dra i n, i n  which case CAUTION: Over tightening the v-belt(s) will result 
the drai n should be checked weekly to see that in overloading of the motor and belt failure, while 
it is operat i n g. See automatic  tank dra i n  in- a loose belt will be slipping and resulting in an un-
struct ions. stable speed and overheating the belt. 

WARNING: Read and understand supplement LV-474 before installing and operating the compresssor. 
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3/8 · 1/2 INCHES 
. COMP. ¢ 

Figure 1 

To change tension, loosen the motor hold-down 
bolts and s l i de the motor on the base, using a lever 
if necessary, or by turning the adjust ing bolt at the 
end of the base. 

Retighten motor hold-down bolts. 

NOTE: Do not overtighten belts. 

ELECTRIC MOTOR 
Grease once a year with a good grade of l i thium 
ball bear ing grease, or as directed by the motor 
manufacturer. 

VALVE INSPECTION AND MAINTENANCE 
Valves should be inspected at regular intervals as 
recommended under " Maintenance" and cleaned or 
replaced when necessary. The val ve can be ser­
v iced w ithout disconnecting a ir  piping or removi ng 
the head. (Be sure the power to the motor is dis­
connected and all pressure released before starting 
to work on the compressor.) 

On constant run models, it is necessary to remove 
the unloader piping before the valve plugs can be 
removed . 

MODELS E-11 AND E-23 {Figures 2 and 3) 

A. Disassembly: 
1. Unbolt the outlet valve push cover (70112-

11450\. 

2. Remove the outlet valve push cover packing 
(70112-11460), spring (70112-41070) and valve 
plate (70112-31030). CAUTION: Steps 1 and 2 
are for outlet valve. 

3. Remove the unloading connecting tube for 
Models E-11 and E-23. 

4. Untighten four cylinder head 
fixed bolts. 

5. Remove cylinder head carefully 
and turn it over. 

6. Unbolt inlet valve receiver (70112-31020). 

7. Remove valve spring (70112-31 070) and valve 
plate (70112-31030). 

Valves should be inspected approximately 
every 1,000 t10urs of operation. Inspect the 
valve seats on cylinder head for dents, cracks 
or wear. Replace all defective parts. Remove 
carbon deposits and wash all valve components 
in a suitable non-flammable cleaning fluid. 

B. Assembly: 
1. Place outlet valve plate (70112-31030) in position. 

2. Place the outlet valve push cover packing (70112-
11460) in position. 

3. Insert the spring (70112-41070) into outlet valve 
push cover (70112-11450). 

4. Turn outlet valve push cover (70112-11450) in 
position carefully. 

5. Check the valves to see if they can move free l y  
i n  their  guides. 

6. Turn overthe cyl i nder head (70112-11012). 

7. Place the i nlet valve plate (70112-31030) i n  
posit ion. 

8. Insert the small end of inlet valve spring (70112-
31070) into posiHon of valve receiver (70112-
31020). 

9. Screw inlet valve receiver in posit ion. 

10. Check the valves to see i f  they can move freely 
in their  guides and do not pinch or b ind between 
the seat and guard legs. 

OUTLET 

70112-31030 

Figure 2 
70112-11450 

70112-114 

70112-31030 

Figure 3 

70112-11200 

INLET 

70112-31020 

70112-31070 

70112-31030 

70112·11200 

INLET 

70112-31030 

WARNING: Read and understand supplement LV-474 before installing and operating the compresssor. 
4 



·MODELS E-50, E-71 AND E-15 (Figures 4 and 5) 

A. Disassembly of Inlet Valve Assembly (Figure 4) 
1. Remove the cotter pin. 

2. Untighten the hex nut. 

3. Remove unloading fork (70123-31080), unloading 
fork guide (70123-31090), unloading spring 
(70123-11230) and valve seat (70123-31010). 

CAUTION: 
1. If a vise is used to hold the valve assembly, 

be careful not to clamp the assembly too tight. 
2. Valve assembly should be inspected approxi-

mately every 1,000 hours of operation. 
3. Inspect the valve seat for dents, cracks or wear. 
4. Replace all defective parts. 
5. Valve seats might be worn after years of operation 

which can be re-lapped or re-ground, in this case 
the recess in which the valve guard legs fit must 
also be cut down accordingly to ensure a same 
valve lift. 

6. Remove carbon deposits and wash all valve 
components in a suitable non-flammable cleaning 
fluid. 

B. Reassembly of Inlet Valve Assembly 
1. Place valve spring (70123-31 070) and valve plate 

(70123-31 030) on valve receiver (70123-31 020). 

2. Place valve seat (70123-31010), unloading fork 
guide 70123-31090), unloading spring (70123-

D. Reassembly of Outlet Valve Assembly 
1. Place valve spring (70123-41070) in valve receiver 

70123-71 020). 

2. Place valve plate (70123-31030) in valve receiver. 
(70123-41 020). 

3. I nsert the sub-assembled part (assembled in 
step 1 and 2) into valve seat (701 23-41 01 0). 

4. Tighten the hex nut. 

5. Check the valves to see if they can move freely 
in their guides and do not pinch or bind between 
the seat and guard legs. 

COTTER PIN 

HEX NUT 

70123-31090 

��:!:::��rrtlh���� 70123-31070 

-...o---70123-31020 ���--�-+���--� 
11230) and unloading fork (70123-31 080) respect- Figure 4 
ively. 

3. Tighten the valve assembly by tightening the hex 
nut. 

4. Check the valves to see if they can move freely 
in their guides and do not pinch or bind between 
the seat and guard legs. 

5. I nsert the cotter pin. 

C. Disassembly of Outlet Valve Assembly (Figure 5) 
1. Remove the cotter pin. 
2. Untighten the hex nut . 

3. Remove valve receiver (70123-41 020), valve spring 
(70123-41070) and valve plate ( 70123-31030). 

CAUTION: Refer: to disassembly of inlet valve 
assembly (paragraph B). Figure 5 

70123-41010 

70123-41070 

70123-31 030 

70123-41 020 

WARNING: Read and understand supplement LV-474 before installing and operating the compresssor. 
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VALVE ASSEMBLY INSTALLATION-MODEL 
E-50 (Figures 6 and 7) 

1. Install valve assembly gasket (70123-11110). 

2. Install valve assembly (70123-31001 ). 

3. Install valve push cover (70123-11151). 

4. Install head bolt and tighten evenly and securely. 

It is strongly recommended that a Preventative Main­
tenance Kit & Valve/Gasket Maintenance Kit be kept 
on hand. In this manner, the valves can be used in 
turn to keep the compressor always in good condition 
and a minimum down-time. 

HEAD SOLT 

fiGURE 6 

HEAD BOLT 

FIGURE 7 

PISTON RINGS ( Rebuild Kit) 
To inspect or replace piston rings as follows: 

1. Remove cylinder head. 

2. Remove cylinder. 

3. Loosen the connecting rod bolts. 

4. Push out the piston with piston rings and con­
necting rod. 

5. To remove the old rings, pry them out of their 
grooves and slide them over the piston. Care 
should be taken not to damage the piston. 

6. Inspect the ring grooves for nicks and carbon 
deposits. Clean the ring grooves and remove 
the obstructions which might prevent the rings 
from moving freely. 

To install new rings on the piston as follows: (Be 
careful not to damage the piston and rings). 

1. Install the oil control ring (70123-61050) first. 
Rotate ring in groove to make sure it is free. 

2. Install the Compression ring (70123-61 030) . 
Make sure the "top" or "R" make is exactly 
on top. If not, it might cause excessive oil con­
sumption. 

3. Repeat the process with other rings, if any. 

4. Assemble connecting rod into the crankshaft. 
Be  sure that the connecting rod and its cap are 
in original pair and position, since the connecting 
rod cap and crankshaft pin bushing are selected 
fitted and are not interchangeable. 

5. Check if the ring cuts are in proper positions 
(Figure 8). 

A-CORRECT 
The ring cuts are evenly 

apart from each other 

Figure 8 

Ring Cut 
B-INCORRECT 

The ring cuts are approximately 
concentric in one direction 

WARNING: Read and understand supplement LV-474 before installing and operating the compresssor. 
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• REBUILD KITS 

AIR COOLED SINGLE STAGE MODELS 

ES03 E505 
PART CONSISTS OF 

NO. 
PART CONSISTS OF NO. 

CF1299 1·70111-e6140 Flhtr Elll'lllnl 
2·70111·31030 Vllve Disc CF1237 1·70111-66140 FDter Element 

1-70111-31070 Spring 
2·70112·31030 Valva Disc 

1·70111-41070 Spring 
1·70112·31070 Spring 

1·70111-111150 Galkll 1-70112-41070 Spring 

1·70111·1111.10 Head Gasket 
2·70112-81030 Comp. Ring 

2-70111-11130 Comp. Ring 
1-70112-81 050 OR Ring 

1-70111-111050 OM Ring 
1·70112·11810 Head Gasket 

1·70111·57230 Bottom Cover Gukel 
1·701 1 2·51810 Crankcase Gasket 

1-70111·57080 Front 011 Seal 1·70112·57950 Front Cover Gasket 

1·70111·57Q60 Rear CoYer Gasket 
1·70112·57960 Rll&l' Cover Gasket 

1D-92521·1goe()O Copper Washer 
1-70112-57080 011 Seal 

t2·92521·190800 Copper Washer 

ES06 ESlO 
PART. CONSISTS OF PART CONSISTS OF PART 
NO. NO. NO. 

2-70111-e6140 Filler Element 2-70111-88140 Flier Element CF1302 4-70111·31030 V-'Ve Disc CF1 23B 4-70112-31030 Disc CF1239 
2-70111·31070 Spring 2·701 12-31070 Spring 
2· 701 11-41070 Spring 
2·70111·11650 Gasket 

2·701 12-41070 Spring 

2·70111·111110 Head Gasket 4-70112-81030 Compression Ring 

2·70121·51610 cra��<case Gasket 2-70112-81050 Oil Ring 
2·70112·1161 a Head Gasket 

4-70111-81030 Comp. Ring 2·70112·51610 Clankcasa Gasllat 
2·70111-81050 on Ring 1·70122-57950 Front Cover Gasllet 
1-70121-57950 Front CoYer Galket 1-7-122·57960 Rear Cover Gasllet 
1·70111-57960 Rear Cover Gasktl 1-70122·57080 Front 011 Seal 
1·70121-57970 Bottom Cover Galket 24-92521·190800 Copper Washer 
1-70121-57oeo Front 011 Seal 

24-92521-190800 Copper Waaher 
1-70111-57700 011 Laval Gauge & Cover 
1-70111·57730 011 Laval Gauge Cover Seal 

BS-30 BS-50 
'tGT I CONSIST OF: ,.�I DESCII"'TION 

Cl't:znl 
REBUILD KIT INCLUDES: � rREVENTATIVE MAINTINANCI! 

KIT INCLUDES: 

2-70123-88140 Flier Element 
4-70123-31030 Dllc 3·70123-811140 Elemlfll 
2-70123-31 070 Spring 
2-70123-41070 Spring � 4-70123-61030 Compresllon Ring VALVI/GASKIT MAINT. 
4-70123-81050 01 Ring KITINCI.UDU. 

4-70123-11110 Seal Gasktl 8-70123-31030 OIIC 
2-70123-11810 Head Gasket 3-70123-31070 Spring 
2-70123-51610 ClanlaM Gasket 3-70123-41070 Spring 
1-70123-57� Front Cov• Guklt IS-70123-11110 SeetGuktl 
1-70123-57980 Rw Cover Gaakll 3-70123-111110 HIKI Glllkllt 
1·70123-57080 Front 011 Sell 

'2·70123-81061 Buahlng � IIEaUILD KIT INCLUDES: 4-70123-81090 Rod Beanng (Halves) 
25-92521-191000 Copper Washer 1·70123-57080 Fronl 011 Seal 

8-70123-81030 Compreallon Ring 
IS-70123-81050 01 Ring 

"3-70123-81081 Bushing 
5-70123-81090 Rod 8ea1ng (Halves) 
3-70123-51810 Crankl::ue Gask81 
1·70123-57880 Front &g. Covor Gaokot 
1·70133-&78110 Rlllr &g. Cover Gaotet 

34-G2521-1lfl 000 Copper Wuher 

• WARNING- THESE ITEMS INTERCHANGE WITH PARTS ON 
SERIAL #3020000& HIGHER ONLY. 

CONTACT FACTORY FOR EARLIER SERIES. 

••usE WITH SERIAL IA311XXXX AND LATER. 

70135-11810 REPLACES 70125-11810 

ES-100 
'tcr.T I OUCRIPTION 

C,ztz l PIIIVI!NTATIVI MAINTENANCE 
KIT INCLUDES: 

3-70123-88140 Element 

� VALVE/GASKU' MAINT. 
KIT INCLUDES. 

8-70124-31030 Olsc 
3-70124-31070 Spring 
3-70124-41070 Sprtrv 
6-70124-11110 SeaiGUklt 
3-70124-11810 Head Galktl 

� IIEIIUILD KIT INCLUDES• 

1·70124-57950 Front Brg. Cover Gasket 
11-70124-111030 Compression Ring 
6-70124-81050 01 Ring 
3·70124-111080 Bushing 
11-70124-61090 Rod Bearing (Halves) 
3·70124-51810 Crankcase Gukal 
1-70134-57080 Front Oil Seal 
1·70134-57980 Rear Brg. CCV• Gaakll 

34-92521-191000 �Washer 
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E520 
CONSISTS OF 

3·701 11-e6140 Filter Element 
8-70112-31030 Olse 
2·701 12-31070 Spring 
3·70112-41070 Spring 
6-70112·61030 Compression Ring 
3·70112-81050 Oil Ring 
3·70112-11610 Head Gaskel 
3·70112-51610 Cranlccasa Gasket 

1-70122·57950 Front Cover Gasket 
1·70122-57960 Rear Cover Gasket 
1-70122·57080 Front 011 Seal 

25-92521·190800 Copper Washer 
1·70111-5noo 011 Level Gauge & Cover 
1·701 11-57730 011 Level Gauge Cover Seal 

ES-150 
,��. I OISCRirTION 

CP1ZSZ_I 
'RI!VENTATIVl MAINTENANCE 

KIT INCLUDES: 

3-70123-66140 Element 

� VALVEIOASKETMAINT 
CF1312 KIT INCLUDES. 

11-701211-31030 Oboe 
3-70125-31070 Spring 
9-70126-41070 Spring 
11-70125-11110 Soot Gaokot 
3-70125-87610 Mllnifold G81klt 
3-70126·1 1810 Head Gaoket 

""70135·1 1810 Head Gaoket 

Cl'1z•o 1 
R(IUtLD KIT INCLUDES: 

t-70134-57080 Front 0115881 
6-70125-61030 Compression Ring 
6-70125-61050 OH Ring 
"3-70125-111 081 Bushing 
8-7012S-61090 Bearing (Halves) 

"3-70135-51610 Crankcase Gasket 
t-70135-57950 Fron1 Brg. Cover Gasket 
1-70134·57960 Rear erg. ccvar Gaskll 

24-92521 ·191200 Copper WUI'UII' 



• REBUILD KITS 
AIR COOLED TWO STAGE MODELS 

E-ll E-23 
PART CONSISTS OF: PART CONSISTS OF: NO. NO. 

CF1 250 1-70111-66140 AltarEiement CF1251 2-70111-66140 Filter Element 
2-70112-31030 Disc: ._70112-31030 Disc 
2-70162-32030 Disc 2-70111·31 030 Disc· 
1·70112-31070 Spring 2· 70112-31 070 Spring. 
1·70162-42070 Spring 2·70112-41 070 Spring 
1-70112-41070 Spring 1·70172·32070 Spring· 
1-70162-32070 Spring 1-70172-42070 Spring 
2-70112-81030 eomrnasslon Rlng ._70112-81030 Ccmprasslal Rina 
1-70112-81050 Oil Rng 2·70112-61050 011 RlniJ 
2·70162-82030 Comr,rasslon Ring 2-70111-61030 CompriiSslon Ring 
2·70162-82050 011 R � 
1-70112·111510 Head asks! pst) 2-70111-61050 011 ::8 

2·70112·11610 Head asket list) 
1-70162-12610 Head Gasket 2nd) 1·70111·11610 Head Gasket 2nd) 
2-70112-51610 Crankcase Gasket 3-70112·51610 Crankcase Gasket 
1-70122-57950 Front Cover Gasket 1-70122-57950 Front Cover Gasket 
1-70122-57000 Rear Cover Gasket 1-70122-57000 Rear Cover Gasket 
1-70122-57000 Front 011 Seal 1·70122·57080 Front Oil Seal 

24-92521-190800 Copper Washer 32-92521·190600 COIJPer Washer 

E-57 E-50 E-71 
PART PART DESCRIPTION PART DESCRIPTION 

NO. NO. NO. 

CF1291 PREVENTATIVE CF12!52 PREVENTATIVE CFl252 
PREVENTATIVE 

MAINTENANCE MAINTENANCE MAINTENANCE 
KIT INCLUDES: KIT INCLUDES: KIT INCLUDES: 

t-70153-66142 Element 2-70123-66140 Element 2·70123-86140 Element 

CF1292 
GASKET/VALVE 

CF1253 GASKET/VALVE CF1255 
GASKET/VALVE 

MAINT. KIT INCLUDES: MAINT. KIT INCLUDES: MAINT. KIT INCLUDES: 
4-70153-31031 Disc 6-70123-31030 Disc 4-70124-31030 Disc 
2· 70153·32031 Disc 3-70123-31070 Spring 2-70123-31030 Disc-
4-70153·31071 Spring 3-70123-41070 Spring 2-70124-31070 Spring 
2·70153-32071 Spring 6-70123-11110 Seat Gasket 1·70123-31070 Spring 
1·70153·31120 Seat Gasket 3-70123-11610 Head Gasket 2-7012�1070 Spring 
1·70153·11610 Hsad Gasket 1-70123-41070 spring 
1-70153-11620 Seat Gasket 4·701:!4-11110 Seat Gasket 

2-70123-11110 Seat Gasket 
2-70124-1161 0 Head Gasket 
1·70123·11610 Head Gasket 

CF1293 REBUILD KIT CF1254 REBUILD KIT CF1 256 REBUILD KIT 
INCLUDES: INCLUDES: INCLUDES: 

1·70153-57950 Front Btg. Gasket 1-70123-57960 Fr. Brg. Gasket 1-70124-51950 Front Brg. Gk1. 
2·70124-81030 Ccmp. RlnQ 4-70123-61 030 Canp. RJng- ._70124-61030 Comp. Ring 
1·70124-e1050 Oil Ring 4-70123-61050 Oil RWigs ._70124-81050 011 Ring 
3·70153-62030 Camp. Ring 3-70112-e1 030 Cornp. Ring 3-70123-e1030 Canp. Ring 
1-70153-62050 011 Ring" 1-70 1 1 2-6 1 050 Oil Ring 2·70123-61050 Oil Ring 
1-70153-81081 Bushing (LP.) 2-70123-61081 Bushing 2-70124-61060 Bushing 
1·70153-62081 Bushing (H.P.) 1-70173-62080 Buahlng 1-70174-62060 Bushing 
4-70153-61090 ROCIBtd. (HalVes) Cl-70123-61090 Rod erg. (HalVes) 3·70124-511510 Gasket 
1-70153-51610 CasaGaskat 3-70123·51610 Crank asa Gasket 1·70134-670BO Oil Seal 
1-70123-57080 OH Seat 1-70123-57080 011 Seal 6-70124-61090 Bearing (Halves) 
1·70153-57960 Rear Brg. Gasket 1·70133-57960 Rear erg. Gaaka1 1·70134-51960 Rear Brg. Gkl 
6-92521-191000 �erWasher 34-92521-191000 c;ogpar Washer 34-92521·191000 Copper Washer 

*WARNING- THESE ITEMS INTERCHANGE WITH PARTS ON 
SERIAL flt3020000 & HIGHER ONLY. 

CONTACT FACTORY FOR EARLIER SERIES. 

••use WITH SERIAL IA311XXXX AND LATER. 

70135-11610 REPLACES 70125-11610 8 

-, 

E-35 
PART DESCRIPTION NO. 

CF1306 PREVENTATIVE 
MAINTENANCE 
KIT INCLUDES: 

1-70152-66140 Element 

CF1307 
GASKET/VALVE 

MAINT. KIT INCLUDES: 

._70152·31030 Disc 
2-70152-32030 Disc 
4·70152·31071 Spring 
2-70152·32071 Spring 
1·70152-11610 Head Gasket 
1-70152·31120 S eat Gasket 
1·70152·11620 Seat Gasket 

CF1308 REBUILD KIT 
INCLUDES: 

1·70152·51610 case Gasket 
1-70152·51960 Rear Cov .Gk1. 
2-70152-81030 comr,. Ring 
1-70152-61050 011 R ng 
1 -70152-81060 Bushing �L.P.) 
1-70152-62080 Bushing H.P.) 
2-70152-61090 Rod B� Set 
3-70152-62030 Camp. ing 
1-70152-62050 Oil Ring 
1-70152-57950 Frt. COY. Gkl. 
1-70127-57080 Frt. Oil Seal 
5-92521-190600 Coppsr Washer 

E-15 
PART DESCRIPTION NO. 

CF1252 PREVENTATIVE 
MAINTENANCE 
KIT INCLUDES: 

2-70123-66140 Element 

"CF1314 CF1257 
GASKET/VALVE 

MAINT. KIT INCLUDES: 
4-70125·31030 llioc 
2·70124-31030 llioc 
2-701 25·31070 Spring 
1-70124-31070 Spring 
8-70125-41070 Spring 
1·70124-41070 Spring 
4-70125-11110 Seat gaokot 
2· 701 24-1 1 1 1 0 Seat gaokot 
4-70125-87610 Manifold gaokot 
2-70125-11810 He..!gaokot 
1·70124-11e10 Head gookot 

••70135-11e10 Headgaoket 

CF1 258 REBUILD KIT 
INCLUDES: 

._70125-61030 Comp. Ring 
._70125-61050 011 Ring 
3-70124-81030 Canp. Ring 
2·7012HI1050 OU Ring 

"3·70125-61081 Bushing 
6-70125-61090 Rod Soaring 

(Halves) 
3-70135-51610 Gasket 
1-70134-57060 Oil Seal 
1·70135-57950 Fr. Brg. GkL 
1·70134-57960 Rear Brg. Gk1. 

24-92521·191200 Copper Washer 

r;� � 



R I N G  S ETS & G A S K E T  S ETS 

S I N G L E  STAG E 
QUANTITY 

M O D E L  PA RT N O .  D ESC R I PT IO N  R EQ'D .  

CF 1 297 R ing Set 1 
ES03 C F 1 298 Gasket Set 1 

C F 1 259 R ing Set 1 
ES05 C F 1 276 Gasket Set 1 

C F 1 300 R ing Set 2 
ES06 C F 1 30 1  Gasket Set 1 

C F 1 260 R ing Set 2 
ES1 0  CF 1 277 Gasket Set 1 

C F 1 26 1  R ing Set 3 
ES20 C F 1 278 Gasket Set 1 

C F 1 262 R ing Set 2 
ES30 CF 1 279. Gasket Set 1 

C F 1 263 R ing Set: 3 
ES50 C F 1 280 Gasket Set 1 

C F 1 264 R ing Set 3 
ES1 00 C F 1 28 1  Gasket Set 1 

CF1 265 Ring Set 3 
ES1 50 CF1 282 G asket Set 1 

*CF1 31 1 * G asket Set 1 

TWO-STAG E 
QUANTITY 

M O D E L  PART N O .  D ESC R I PT I ON R EQ'D .  

C F 1 266 R ing Set ( LP)  1 
E 1 1 C F 1 267 R ing Set ( H P) 1 

C F 1 283 Gasket Set 1 

C F 1 268 R ing Set ( LP) 2 
E23 C F 1 269 R ing Set ( H P) 1 

C F 1 284 Gasket Set 1 

C F 1 303 R ing Set ( LP)  1 
E35 CF 1 304 R ing Set (HP )  1 

C F 1 305 Gasket Set 1 

C F 1 270 R ing Set ( LP) 2 
E50 CF 1 27 1  R i ng Set ( H P 1  1 

C F 1 285 Gasket Set 1 

C F 1 288 R ing Set ( LP )  1 
E57 CF 1 289 R ing Set ( H P) 1 

C F 1 290 Gasket Set 1 

CF 1 272 R ing Set ( LP)  2 
E7 1 CF 1 273 R ing Set (HP )  1 

C F 1 286 Gasket Set 1 

CF1 �74 Ring Set (LP) 2 

E 15  
CF1 275 Ring Set (H P) 1 
CF1 287 G asket Set 1 

* C F 1 3 1 3  * G asket Set 1 

*USE WITH SERIAL #A31 1 XXXX A N D  LATER. 
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M O D E L  E S 0 3  
AI R C O O L E D ,  S I N G L E  STA G E ,  S I N G LE CYLI N D E R  

• �'-.3 � ,.1 9 �13 
··�· 17,. U.""'9 __,...,·�·2/��32 

I I 38 .. �� 21 18 � 25 
42 :�9� 28 

() 

DESCRIPTION 

VALVES 

._,""""�--

1 .  I nlet & Outlet Valve Plate 

2. I nlet Valve Spring 

3. I nlet Valva Receiver 

4, I nlat Valva Snap R ing 

5, Outlet Valve Spring · 

6. Outlet V alva Push Cover Gasket 

7, Outlat Valva Push Cover 

B. Manual Unloader Asm. 

9. 
CYLINDERS 

9A. Cylinder Head Asm. ( I ncludes V alves) 

9 B. Cylinder H ead (Bare Casting) 

1 0. Cylinder Head Bolt (Not Shown) 

1 1 . Cylinder Head G asket 

1 2, Cylinder & Crank case 

1 3, Compression Ring 

1 4. on Control Ring 

15. P iston 

1 6. Piston Pin 

1 7. P iston Pin Snap Ring 

'Is. Connecting Rod Asm. 

19 Connecting Rod Bol t 

20, O i l  Splash Dipper 

2 1 .  Oil Splash Dipper Bolt 

22. Oil Splash Dipper Bolt Washer 

(Not Shown) 

OTY. 

2 
1 
1 
1 
1 
1 
1 

1 
1 

4 
1 
1 
2 
1 
1 
1 
2 
1 
2 

1 
1 

20 27 23 30 
12 

PART NO. DESCRIPTION 

CRANKCASE AND CRANK ASSY. 
701 1 1 ·31 030 23. Crankshaft 

70 1 1 1-31 070 24. Front Bearing Cover 

70 1 1 1 -3 1 020 25. Front Bkg. Cover Gasket 

936 1 0-1 30025 26. Front Cover Bolts (Not Shown) 

701 1 1 -4 1 07 0  27. Front Bearing #6203 
701 1 1- 1 1 650 28. Rear Bearing Cover 

701 1 1 -1 1 450 29. Rear Bearing Cover Gasket 

701 1 1 -1 1 300 30. Rear Bearing #6201 
31 . Rear Brg, Cover Bolt (Not Shown) 

32. Front Oil Seal 

701 1 1 -1 1 000 33. Compressor Pulley 

701 1 1 -1 1 01 0  34. Comp. Pulley Thrust Washer 

(H ardware Item) 35, Comp. Pul ley Thrust Bolt 

701 1 1 · 1 1  61 0 36. Crankcase Bottom Cover ( N ot Shown) 

701 1 1·.0 701 0 37. Crankcase Bottom Cover Gasket 

701 1 1 .0 1 030 (Not Shown) 

701 1 1 .0 1 05 0  38. Compressor Pulley P i n  

70 1 1 1 .0 1 0 1 0  39. on Level Gauge & Cover 

701 1 1 .0 1 1 20 40. Gauge Cover Seal 

701 1 1 .0 1 070 4 1 .  Crank case O i l  Plug ( 1 /4" PT) 

701 1 1 .0 1 200 42. Breather Asm. 

( F urnished o n  

Conn. Rod O nl y) AIR STRAINER E LEMENT 

701 1 1 .0 1 28 2  43, Air Strainer A sm. 

9 1 507-230401 0  44, Air Strainer Element (Not Shown) 

92622-1 30400 

1 0  

33 

OTY. PART NO. 

1 701 1 1 .060 1 0  
1 701 1 1 .07030 
1 701 1 1 .0 7040 
4 9 1 501-1 3060 1 5  

93501 .02030 
701 1 1 .07060 

1 701 1 1-5 7960 
1 93501 .020 1 0  
3 93501-1 30601 5 

701 1 1 .07080 
701 1 1 -760 1 0  
701 1 1 -762 1 0  
9 1 50 1 -1 306020 
701 1 1 .07220 

701 1 1 -57230 
NA (Not R equired) 

1 701 1_ 1 -57700 
70 1 1 1 -57730 
901 1 2-1 00202 
701 03.0 7600 

701 09-66000 
701 1 1 -66 1 40 

f· . . . 

L· 



M O D E L  ES06 
AI R COOLED,  S I N GLE STAGE,  TWO CYLI N D E R  

18 19 
1 9 "- � '>�a 

31 
'�( &�27,z29 �4��28 

30 

41 55 

..,, 
- 12 ... , 

D ESCRIPTION QTY. PART NO. D ESCR I PT I O N  QTY. PART N O. 

VALVES 2S. F ront Searing Cover Gasket 7 0 1 2 1 -57950 
1 .  Inlet and Outlet Valve Plate 4 701 1 1·31 030 29. F ront Bearing Cover Bolt 4 9 1 501·1 30601 5  
2. Inlet Valve Spring 2 701 1 1 -31070 30. F rant BearinQ #6204 1 9350H 52040 
3. I nlet Valve Receiver 2 701 1 1-31020 3 1 .  F ront . O i l  · Seal 701 2 1 -570SO 
4. I n let Valve Snap Ring 2 9361 0-1 30025 32. Rear Bearing Caver 701 1 1 -57060 
5. Outlet Valve Spring 2 701 1 1 -4 1 070 33. Rear Bearing Cover Gasket 1 701 1 1 -57960 
6. Outlet Valve Push Cover Gasket 2 701 1 1 ·1 1 G50 34. Rear Bearing Cover Bolt (Not Shown) 3 9 1 501·1 3060 1 5  

7 .  Outlet Valve Push Cover 2 701 1 1 ·1 1 450 35. Rear Bearing 16203 93501 .02030 

C Y L I N D E RS ,  C RA N KCASE A N D  C R A N K  ASSY. 36. Crankcase Bonom Cover !Not Shown) 701 2 1 -57220 

Sa. Cylinder Head Assy. ( I ncludes Valve) 2 701 1 1-1 1 000 37. Crankcase Bottom Cover Gasket (Not Shown) 1 7012 1 -57230 

Sb. Cylinder Head ( Bare Casting) 2 701 1 1-1 1 0 1 0  JS. Crankcase Bottom Cover Bolt (Not Shown) 4 ( Hardware Item) 

9. Cylinder Head Gasket 2 701 1 1· 1 1 6 1 0  39. Front & Rear Cover Bolt Washer I Not Shown) 1 0  92521 :190600 

1 0. Cylinder Head Bolt s (Hardware Item) 40. : Compressor Pulley Pin 1 701 12 -56060 

1 1 . Cylinder 2 70121 ·51010 41 . Compresssor Pulley 1 701 2 1 -760 1 0  

12.  Cy linder to Case Gasket 2 70121-5 161 0' 42. Compressor Pulley Thrust Washer 701 1 2-762 1 0  

1 3. Cylinder to Case Bolt (Not Shown) s 9 1 501-1306015 43. Compressor P'ulley Thrust Bolt 9 1 501 ·1 308025 

14. Cylinder to Case Bolt Washer (Not Shown) 1 6  9252 1 -190600 44. Oil Level Gauge & Gauge Cover 701 1 1 -57700 

1 5. Compression Ring 4 701 1 1 .01030 45. Oil Level Gauge Cover Seal 701 1 1 -57730 

1 6. Oi l  Control Ring 2 701 1 1 .01050 46. Crankcase Oil Plug ( 1 /4" NPT) 901 1 2·1 00202 

1 7 .  Piston 2 701 1 1 .01010 47. Breather Assy. 701 03·57600 

1S.  Piston Pin 2 701 1 1 .01 120 U N  LOADERS ( " Indicates Not Included On Basics) 
19. Piston. Pin Snap Ring 4 701 1 1.01070 4S. Auto - Unloader Assembly 2 701 1 2-1 1 200 
20. Connecting Rod Assy. 2 701 1 1 .01200 49. Unloading Elbow• ( I ncludes Nut & Sleeve) 1 VA786 
2 1 .  Connecting Rod Bolt 4 ( Furnished on so. Unloading Tee• ( I ncludes Nut & Sleeve) 1 VA7S7 

Conn. Rod Only) 
22. Oil  Splash Dipper 2 70121.01282 A I R  STR A I N E R  ASSY. & D I SCHARGE P I P I N G  

1 23. Oil  Splash Dipper Bolt 2 91 507-230401 0  5 1 .  Air Strainer Assy. 2 701 09-06000 
24. Oil Splash Dipper Lockwasher (Not Shown) 2 92522-1 30400 52. Air Strainer Element (Not Shown) 2 701 1 1 .06 1 40 v 25. Crankshaft 701 2 1 -5601 0 53. Compr, Body Discharge Pipe Assy 7 0 1 2 1 -87 1 00 
26. Crankcase 7012 1-57010 54. Outlet Pipe E lbow 701 2 1 -8701 0 
27. Front Bearing Cover 701 2 1 -57030 55. Outlet Pipe Tee 701 2 1 -87020 

56. Outlet Pipe Tee Nut 79922·1 30404 

1 1  



AI.R C O O L E D  S I N G L E S TA G E  M O D E LS 
E S - 0 5 ,  E S -1 0  & E S - 2 0  

� 1 9 � 
I 20 I 21 30 22 I 

/'- I 

54 
43 

1 2  

1 6 ,/63 
1 7 '�\% � 0�"51 " ...... 60 59 1 8 � /C0'"'�50 49 

48 �46 ..:' 4 1 42 
VALVE COM PON ENTS 
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r) 
M AI N  PARTS LI STI NG FOR 

SI N GLE STAG E M ODELS 
ES-05 ,  E S -10 & ES-20 

MODEL ES05 MODEL ES10 MODEL ES20 

Oty. Oty. Oty. 
VALVES Req. Aeq. Req. 
1 .  lnl•t • outle� valva plate 2 701 1 2-31 030 4 701 1 2·31 030 6 70 1 1 2·31030 
2. lnl•t v•lv• spring 701 12·31 070 2 701 1 2·31070 3 701 12·31070 
3. I nl•t v•lve rec*ver 701 1 2·31 020 2 70 1 1 2·31 020 3 701 1 2·31 020 
4. lnle� velve snep ring 113610-1 30032 2 936 1 1). 1 3 003 2 3 936 1 0.130032 
5. Outlet v•lve spring 701 1 2-41 070 2 70 1 12·41 070 3 701 1 2·41070 
6. Outlet valve push cover gasket 701 12·1 1 650 2 701 12· 1 1 650 3 701 1 2· 1 \(jSO 
7. Outle1 "•lve push cover 701 12·1 1 460 2 701 1 2· 1 1 450 3 70 1 1 2· 1 1450 

CYLINDERS & CYL H EADS 

16A Cylinder heM! aiMmbly 70 1 1 2·1 1 000 2 701 1 2·1 1 000 3 701 1 2· 1 1 000 
1118 Cylinder heM! 701 1 2- 1 1 0 1 0  2 701 1 2·1 1 0 1 0  3 701 1 2· 1 1 01 0  
1 7. Cylinder • head g .. ket 701 1 2· 1 1 6 1 0  2 701 1 2·1 1 6 1 0  3 701 1 2· 1 1 6 1 0  
1 8. Cylinder 70 1 1 2·5 1 0 1 0  2 70 1 1  2·51 0 1 0  3 701 1 2·51010 
19 Cyllnd• • CASe gaaket 1 701 1 2·5 16 1 0 2 701 1 2·5 1 6 1 0: 3 70 1 1 2·5 1 5 1 0  
20. Comp,...ion ring 2 70 1 1 2 -e 1 030 4 701 1 2-61030 6 701 12·6 1 030 
2 1  O i l  control ring 1 701 1 2-61050 2 701 1 2·61 050 3 701 12-61 050 
22. Piston 1 701 1 2-61 0 1 0  2 701 1 2·6 1 0 1 0  3 701 1 2·6 1 0 1 0  
23. Pinon pin 1 70 1 1 2-61 1 20 2 701 1 2·6 1 1 20 3 701 12-61 1 20 
24. Piston pin snap ring 2 701 1 2-6 1 070 4 70 1 1 2·61 070 6 701 1 2·61 070 
25. Co nnecting rod usemblv 701 1 2-6 1 2 00  2 70 1 1 2· 6 1 2 00  3 70 1 1 2·111200 
26. Connecting rOd bolt 701 1 2-61 250 • 701 1 2·61 260 6 70 1 1 2-61250 
27. Oil aplash dipper 701 1 1-61 282 2 70 1 22·6 1 282 2 70 1 22-61 282 
27A Oil aplaah dipper 1 701 32-61290 
28. 011 oplfth dipper bolt 11 607-230401 0  2 11 507-23040 1 0  3 91 507·230401 0  29. Cvlinaer h .. d bolt 4 (Hudware Item) 8 (Hardware l �ernl 1 2  (Hardw- Item) 
CRANK ASSEMBL V 

39. Crenk c.aa• 701 1 2-57 0 1 0  701 22-570 1 0  70 1 32 ·57010 
40. Crankshaft 70 1 1 2·5601 0 70 1 22 -660 1 0 70 I 32·56010 
41 . Front bea ring cover 701 1 2·57030 701 22·57030 70 1 22·57030 
42. Front bearing cowr gask er 701 1 2·57950 70 1 22·57950 70 1 22·5 7950 
43. A .. r b .. ring cover 1 701 1 2 ·57060 701 22·57060 701 22·57060 44. Rear b•rlng cover gasket 1 701 1 2-57960 1 701 22-57 9 60 701 22·57960 
4!1A Bearing • Front 1 93601 -62050 9350t·620S O 93501 ·620SO 
458 B•rlng • Reat 1 93501-62040 93501•62050 93501·62050 
48. Front oil �eel I 70 1 1 2-57080 1 701 22·57080 701 22·57080 
47. V·pulley pin 1 701 12-515060 1 701 1 2· 56060 701 1 2-56060 
48. Compre11or pu llav 701 12·760 1 0  1 70122·76010 701 32-7601 0 
451. Compr.Ssor pulley thrust wesher 70 1 1 2·762 1 0  701 1 2·762 1 0  70 1 1 2·762 1 0 110. Comprftsor pullav thtust bolt 9 1 50 1 ·1 308025 9 1 501·1 308025 9 1 50 1 · 1 308025 
51. 8reether Assv. 701 03-57600 701 03-67600 701 03-&7600 
52· Oil gauge a. gauge coyer 701 1 1 -57700 701 1 1 ·57700 70 1 1 1·57 700 
53. Gauge cover seal 701 1 1 ·577:10 701 1  1·57730 701 1 1·57730 
114. Cr•nkcasa oil plug 901 1 2·100202 901 1 2· 1 00202 90 1 1 2-1 00202 
UNLOAD ERS 

155. Auto·unloldltf auambtv 701 12-1 1 200 2 701 1 2-1 1 200 3 701 12-11200 
511. Auto-unlolder spring (A .. y. only) 2 (Ally. only) 3 (Auy. only) 
57. Auto-unloldet piston (A .. y. only) 2 (Auy. only) 3 (Auy. only) 
H. o:rtnv (unloadltf) IJ3601-810004 2 93601-81 0004 3 93601-81 0004 

AIR STRAINER 

111. Air stralnar elament 701 1 1 -661 40 2 70 1 1 1 -615 1 40 3 701 1 1 -66140 
82. Air atralner e..,.,bly 701 09-88000 2 70109-66000 2 7 0 1  09-eGOOO 
83. Dltch•rv• piping •uembly (Not Req'dl 2 701 22-87f00 2 70132-87100 64. OUtlet Pipe Joint A 1 70122 ·8701 0 65. OUtlet Pipe Joint B 1 701 22 -87020 

1 3  



72 

6 1  
49 

VALVE ASSE M B L 1 E S  

VALV ES & 
UN LOAD E R S  

l n l e l  v a l ve a s s y . l s i s l a g e  

O u l l e l  v a l v e  as s y .  1 s l  s l ag e  

A � <  s l r a oner a s s y  

B realher assy 

O t y .  

Req . ESJO 
2 70 1 23 ·3 1 00 1  

2 70 123·4 1 00 1  

2 70123-66001 

1 7 0 1 03-57600 

Oty. 

Req. ESSO 
3 70123-31001 

3 70123-4 1 00 1  

3 70123-66001 

1 7 0 1 03-57600 

O t y .  

R oq .  

5 7  

Seat gaskets shou l d  
be shown as follows 

O t y .  

ES100 R e q .  ES 1 !'i0 
3 70 124-3 1 000 3 70 1 25-3 1 00 1  

3 7 0 1 24-4 1 000 3 70 1 25-4 1 00 1  

3 70 1 23-66001 3 70 1 23 -6600 1 

70 1 24 -57600 1 70 1 24-57600 

M AI N  P A R T S  LI S T I N G  F O R  M O D E L S 
E S - 3 0 ,  E S - 5 0 ,  E S - 1 0 0  & E S - 1 5 0  

1 .  I n l e t  valve seat 

2. I n l e t  valve recei ver 

3 .  I n l e t  & o u t l � t  valve p l a t e  

4 .  I n l e t  v a l v e  s p r i n g  

5 .  I n l e t  v a l v e  u n lo a d i n g  f o r k  g u • d e  

6 .  U n l o • d i n g  1 p r i n g  

7 A Valve G a s k e t  

Ot y .  

Req. ESJO 
2 70123 -310 1 0  

2 70123 ·31020 

4 70123 -31 030 

2 70123-31070 

2 70123 -3 1 090 

2 70123 - 1 1230 

4 70 1 23 - 1  1 1 tO 

1 4  

Ot y .  

R eq .  ESSO 
3 70123 -3 1 0 1 0  

3 70123-3 1 020 

6 70 1 23 · 3 1 030 

3 70123-3 1 0 70 

3 70123 -3 1 090 

3 70123 - 1 1230 

6 70123-111 1 0  

O t y .  O t y .  
Req. ES 1 00 R eq . ES 1 50  

3 70124·3 1 0 1 0  3 7 0 1 25-3 1 0 1 0  

3 70124-3 1 020 3 70 125·3 1 020 
6 70 1 24 · 3 1 030 6 70 1 25 -3 1 030 
3 70 124-3 1 070 3 70 125-3 1 070 
3 70 124·3 1 090 3 70 125 · 3 1  090 
3 70 124·1 1230 3 70 125- 1 1 230 
6 70124· 1 1 1 1 0 6 70 125-1 1 1 1 0  



VA L V ES & 
UN L O A D E R S 

( C o n t' d )  

C Y L I N D E R S 

C R A N K C A S E  & 
C R A N K  

A SS E M B L Y  

M A I N  P A R T S  L I STI N G  F O R  M O D E LS 

E S - 3 0 ,  E S - 5 0 ,  E S - 1 0 0  & E S - 1 5 0  ( C o n t i n u e d ) 

7 8  
8 .  

1 0. 
1 1 .  
1 2 . 
1 3 . 
1 4. 
1 5. 
1 6 .  
1 7 . 
1 8 .  
1 9 .  
2 0 .  

2 1 A. 
2 1 .  
2 1 8. 
22. 
22A. 
23. 
23A. 
238. 
24. 
25. 
26. 
2 7 .  
2 7 A  
28.  
2 9 .  
30.  
3 1 .  
3 1 A 
3 2 .  
33.  
J3A 
3 4 .  
3 5 .  

4 2 .  
46. 
4 7 .  
48 .  
49. 
49 A 
5 0 .  
5 1 . 
5 2 .  
5 3 .  
5 4 .  

5 5  A 
5 5 8  
5 6 .  
5 7 .  
5 8 .  
59.  
6 0.  
6 1 .  
6 7 .  
69 . 
70.  
70A 
7 1 .  
7 3  
H . 

I n l e t  v a l v e  u n lo a d i n g  tork 
locknut  
O u t l e t  v a l ve s e a t  

O u t l e t  v a l ve r e c e i v e r  
O u t le t  v a l ve sp r i ng 

Ou tlet valve b o l t 

N u t  ( O u t l e t  v a l v e )  
I n l e t  v a l v e  p u s h  co v e r . 1 st stage 

0 - r i n g  G 40 
V i ton 0 - r i n g  G 40 (O ut l et valve) 
U n loa d i n g  p i s t o n ,  1 st .  s t a g e  
0- r i n g  P 2 0  
O u t l e t  va lve p u s h  c o ve r ,  1 st stage 

Cyl i nder head assembly 
Cylinder head (1 st) 
S/N A31 1 XXXX AND LATER 
Cylinder & head gasket. 1 st stage 
SIN A31 1 XXXX AND LATER 
Cyl inder (1 st) 
S/N 3020000 THAU A31 1 XXXX 
S/N A31 1 XXXX AND LATER Cyl ind er & c ase gask e t  
Co m p ress io n r i n g ( 1 st ) 
O i l  c o n t r o l  r i ng ( 1 s t )  
Pis t o n ( 1 s t ) 

S/N 3 0 2 0 000 & L a t er U s e  

P i s to n  p i n  s n a p r i n g 

P i s t o n  p i n  ( 1 s t ) 

Co n n e c t i n g  r o d  p i s t o n  p i n  b us h  ( 1 s t )  

Co n n e c t i n g  r od asse m b l y ,  1 s t s t a ge 

SI N 302 0000 & L a t e r  U s e  

Co n n e c t i n g  rod cr a n k p i n  m e t a l  
C o n n e c t i n g  r o d  bo l t  

O i l  s p l as h d i p p e r  H .  P .  
O i l  sp lash d i p p e r  

O i l  s p l as h d i pp e r  b C" I t  

C r a n k s h a f t  
C r  a .n k  case 
F r o n t  b ea r i n g  c o v e r  
F r o n t  bea r i n g  c o v e r  g a s k e t  

R e a r  b e a r i no co v er 

SIN 3 0 2 0 000 & L a t e r  Use 

Rear b ea r ing cover gas k e t 
F ro .n t be a r i n g 
R e a r  b e a r i n g  

F r o n t  o i l se a l  
V · p u l l ey p i n  

Co m press o r  F e n  

C o m p r e u o r  p u l l ey 
C o m p r e-s s o r  p u l l ey ""' a s h e r  
C o m p r es s o r  p u l l e y  set b o l t  

G e uge cover 
G a u oe cover 5eal  
C r a n k c a s e  oil  c a p  
C r a n k  c .H e  o i l  p l u g 
A i r s t r a iner f i l t e r 

O u t l e t  p i p e j o i n t  8 
C om p r e s so r  bodv d i sc h a r g e  p i pi n g  a s s·y 
S/N .3 0 2 0 000 & L a <  eo U s e  

O u t l e t  p i pe j o i n t  A 
O u t l et p i p e  j o i n t  C 
G a s k e t  ( M a n i f o l d )  

Oty. 
R e q .  

2 
2 
2 
2 
2 
2 
4 
2 
2 
2 
2 
2 
2 

2 
2 

2 

2 
2 

2 
4 
4 
2 
2 
4 
2 
2 
2 
2 
4 
4 

2 
2 

1 
2 

MO D E L  
E SJO 

70 1 23-3 1 080 
9251 7-230800 
7 0 1 23 -4 1 0 1 0  
7 0 1  23-41  020 
70 1 23-4 1 0 7 0  
70 1 23 -4 1 8 1 0  
9 2 5 02 · 1 30800 
70 1 23 - 1 1 1 50 
93602-8 1 0040 
93 602-870040 
7 0 1 2 3 - 1 1 220 
9 3 60 1 -8 1 0 0 2 0  
7 0 1  2 3 · 1 1 45 0  

Oty. 
Req. 

3 
3 
3 
3 
3 
3 
6 
3 
3 
3 
3 
3 
3 

70123-1 1 000 3 
70123-1 1 0 1 0  3 

70123- 1 1 6 1 0  3 

701 23-5 1 0 1 0  3 
701 23-5 1 0 1 1 3 

7 0 1 2 3 · 5 1 6 1 0  3 
70 1 23-6 1 0 3 0  6 
70 1 23-6 1 0 5 0  6 
70 1 23-6 1 0 1 0  3 
7 0 1 2 3-6 1 0 1 1 3 
7 0 1 23-6 1 0 7 0  6 
70 � 2 3 -6 1 1 2 0  3 
70 1 23-6 1 08 1  3 
70 1 2 3 -6 1 2 0 0  3 
7 0 1 2 3-6 1 2 0 1  3 
7 0 1 2 3 - 6 1 090 6 
70 1 2 3 -6 1 2 5 0  6 

1 
7 0 1 22-6 1 28 0  2 
9 1 5 0 7 - 2 3 04 0 1 2  3 

7 0 1 2 3-560 1 0  
7 0 1 2 3 -5 7 0 1 0 
7 0 1 2 3 - 5 7 03 0  
70 1 23·!> 7 9 5 0  
70 1 2 3 ·5 7 060 
7 0 1 23-5 7 0 6 1  
70 1 23·5 7 960 
9 3 5 0 1 -62 0 6 0  
9 3 5 0 1 - 6 2 b 6 0  
7 0 1 2 3 ·5 7 080 
7 0 1 23 -5606 1 

( Not Req' d )  
7 0 1 23· 760 1 0  
7 0 1 23-762 1 0  
9 1 5 01 -1 3 1 2030 
7 0 1 1 1 -5 7 700 
70 1 1 1 ·5 7 7 30 
70 1 23 ·5 7 1 90 
90 1 1 2- 1 00404 1 
70 1 23-66 1 40 3 
70 1 2 3 ·8 7 020 1 
7 0 1 23- 8 7 1 00 2 
7 0 1 2 3 -8 7 1 0 1  2 
70 1 23·8 7 0 1 0  

1 5  

M O D E L  
E $50 

7 0 1 2 3 - 3 1 080 
925 1 7  ·230800 
70 1 2 3 -4 1 0 1 0  
7 0 1  2 3 - 4 1 0 20 
70 1 23 - 4 1 070 
7 0 1 2 3 -4 1 8 1 0  
9 2 5 02 · 1 30800 
701 23- 1 1  1 so 
93602 · 8 1  0'0 4 0  
9 3 6 0 2 -8 7 0040 
70 1 23 · 1  1 2 20 
9 3 6 0 1 -8 1 0020 
70 1 2 3 - 1 1 4 5 0  

701 23-1 1 000 
701 23-1 1 0 1 0  

70 1 23-1 1 61 0  

70 1 23-5 1 0 1 0  
70 1 23-5 1 0 1 1 

70 1 23 ·5 1 6 1 0  
70 1 2 3 -6 1 0 30 
70 1 23 - 6 1 050 
70 1 2 3 -6 ] 0 1 0  
7 0 1 2 3 -6 1 0 1 1  
70 1 23 -<; 1 0 7 0  
70 1 23 -6 1 1 2 0 
70 1 2 3 -6 1 08 1  
70 1 2 3 -6 1 200 
7 0 1 2 3-6 12 0 1 
70 1 23 -6 1 090 
70 1 2 3 -6 1 2 50 
70 1 23 -6 1290 

701 22-6 1 280 
9 1 5 0 7· 23 04 0 1 2  

7 0 1 3 3 - 5 60 1 0  
70 1 3 3 - 5 7 0 1 0  
7 0 1 3 3 -57 030 
7 0 1 2 3 - 5 7 950 
70 1 33 - 5 7 0 6 0  
7 0 1 3 3 - 5 7 0 6 1 
70 1 3 3 - 5 7 960 
9 3 5 0 1 -63060 
9 3 5 0 1 -63 060 
70 1 2 3 -5 7 080 
70 1 23 ·56061 
( Not Req ' d l  
70 1 3 3 · 7 60 1 0  
7 0 1 2 4-762 1 0  
9 1 50 1 -1 3 1 2030 
70 1 1 1 -5 7 7 00 
7 0 1 1 1 -5 7 730 
70 1 23 · 5 7  1 90 

Oty .  
Req . 

3 
3 
3 
3 
3 
3 
6 
3 
3 
3 
3 
1 
3 

3 

3 

3 
3 

J 
6 
6 
3 
3 
6 
3 
3 

3 

3 
6 

6 

2 
3 

90 1 1 2 - 1 00404 1 
70 1 23 - 66 1 40 3 
'70 1 33 -8 7 0 2 0  
7 0 1 3 3- 8 7 1 0 0  
70 1 3 3 - 8 7 1 0 1  
7 0  1 2 3·8.70 I 0 
7 0 1 3 3 -8 7 030 

M O D E L  
E $ 1 00 

70 1 24 -3 1 08 0  
9251 7-231 000 
70 1 24 -4 1 0 1 0  
7 0 1  2 4 - 4 1 020 
7 0 1 24-4 1 0 7 0  
70 1 2 4 -4 1 8 1 0  
92502 - 1 308 00 
70 1 24- 1 1 1 50 
93602-8 1  0 0 5  5 
93602·8 7 00 5 5  
70 1 24 - 1  1 2 2 0  
9360 1 -8 1 0 0 2 0  
70 1 2 4 - 1 1 4 5 0  

Ul y .  
R e q .  

3 
J 

3 

3 
3 
3 
6 
3 
3 
3 
3 
3 
3 

701 24-1 1 0 1 0 3 
3 

70124-1 1 6 1 0  3 
3 

701 24-5 1 0 1 0  3 
701 24-5 1 0 1 1 3 

3 
70 1 24-5 1 6 1 0  3 
7 0 1 24-6 1 0 3 0  6 
7 0 1 2 4 -6 1 0 5 0  6 
70 1 2 4 -6 1 0 1 0  3 
7 0 1 2 4- 6 1 0 1 1 3 

70 1 24 - 6 1 0 7 0  6 

7 0 1 2 4 -6 1 1 2 0 
70 1 2 4 - 6 1 08 0  J 
70 1 2 4 - 6 1 200 3 

70 1 2 4 -6 1  20 1 3 
7 0 1 2 4 -6 1 0 9 0  6 
70 1 2 5 -6 1 2 5 0  6 
701 34-62290 
7 0 1 3 4 ·6 1 2 8 1  3 

9 1 5 0 7 · 23 0 4 0  1 2  3 

70 1 3 4 -560 1 0  
7 0 1 3 4 - 5 7 0 1 0  
7 0 1  34-5 7 0 3 0  
70 1 2 4 - 5 7 95 0  
70 1 ] 4 - 5 7 060 
7 0 1 34-6 7 06·1 
70 1 3 4 · 5 7 960 
93502 -3 2 2 1 0  
93502 -32 2 1 0  
7 0 1 3 4 - 5 7 080 
70 1 3 4 ·56 060 

70 1 2 4 - 7 6 3 1 0  
70 1 3 4 - 7 6 0 1 1  
70 1 2 4 - 7 6 2 1 0  
9 1 601 -1 3 1 2 040 1 
70 1 2 4 - 5 7 700 
70 1 2 4 ·57 7 30 
70 1 23 -5 7 1 9 0 
90 1 1 2 - 1 0 0 4 0 4  
7 0 1  23·66 1 4 0  3 

70 d 4 -8 7 0 2 0  
7 0 1 3 4 - 8  7 1 00 
7 0 1 34-8 7 1 0 1  
7 0 1 2 4 ·8 7 0 1 0  

10 1 34 -8·7 030 1 
3 

M O D E L 
ES 1 50 

7 0 1 2 � - 3 1 0 8 0  
9 2 5 1 7 - 2 3 1 200 
7 0 1 25 - 4 1 0 1 0  
7 0 1 25 - 4 1 0 20 
7 0 1 2 5 -4 1 0 7 0  
7 0 1 2 5 - 4 1 8 1 0  
9 2 5 0 2 - 1 3 1 00 0  
70 1 2 5 - 1 1 1 50 
9 36 0 2 ·8 1 0065  
9 3 6 02 -8 7 006 5 
70 1 2 5 - 1 1 2 2 0 
9 3 6 0 1 ·8 1 002 2 A  
7 0 1 2 5 - 1 1 45 0 

70 1 25- 1 1 0 1 0  
70 1 35-1 1 0 1 0  
70 1 25-1 1 6 1 0  
701 35-1 1 6 1 0  
701 35-5 1 0 1 0  
701 35-51 0 1 0  
701 35-5 1 0 1 1 

7 0 1 3 5 - 5 1 6 1 0 
7 0 1 2 5 -6 1 0 3 0  
7 0 1 2 5 - 6 1 0 5 0  

7 0 1 2 5 - 6 1 0 1 0  
7 0 1 3 5 -6 1 0 1 1 

7 0 1 2 5 ·6 1 0 7 0  
70 1 2 5 ·6 1 1 20 
7 0 1 2 5 -6 1 08 1  
70 1 2 5 ·6 1 200 
70 1 2 5 -6 1 2 00 
7 0 1 2 5 ·6 1 09 0  
7 0 1 2 5 - 6 1 2 5 0  

7 0 1 3 5 · 6 1 2 8 1  
9 2 5 0  1 · 1 3 0 8 0 0  

70 1 3 5 - 560 1 0  
7 0  1 3 5 · 5 7 0 1 0  

7 0 1 3 5 - 5 7 03 0 
70 1 3 5 5 7 9 5 0  
7 0 1 3 4 - 5 7 06 0  
7 0 1 3 4 - 5 7 0 6 1 
7 0 1 3 4 - 5 7 9 60 
9 3 5 0 2 - 3 0 3 1 0  
93 5 0 2 - 32 2 1 0  
7 0 1 3 4 - 5 7 08 0  
7 0 1 3 4 · 5 6 0 6 0  

7 0 1 3 5 - 7 6 3 1 0  

7 0 1 3 � - 7 6 0 1 1  

7 0 1 2 4-7 62 1 0  
9 1 5 0 1 -1 3 1 2 0 5 0  

7 0 1 2 4 - 5 7 7 0 0  
70 1 2 4 -5 7 7 30 
7 0 1 2 3- 5 7 1 9 0 
9 0 1 1 2 - 1 00 4 0 4  

7 0 1 2 3 - 66 1 40 
70 1 3� ·8 7 0 2 0  
7 0 1 3 � · 0 7 1 0 0 i s h o n  

7 0  1 3 5 - 8 7 2 00 1 / o n g l  
70 1 3 � -8 7 0 1 0  
1 0 1 3 5 - 8 7 0 30 
1 0 1 2 5 87 5 1 0  
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MAI N PARTS LI STI N G  F O R  

T W O  STAG E M O D E L S  E - 1 1  & E - 2 3  

VA L V ES 
1 .  I n  lei  & o u l lel  valve plate ( 1  stl 
2. I n let valve spring ( 1 st) 
3. I n let valve receiver ( htl 
4. 1 nlet valve snap ring ( l stl 
5. Outlet valve spring ( h tl 
6. Oullet valva push cover g .. k e t  
7. Outlet valve push cover ( 1 stl  
8. I n let !!. outlet valve plate (2nd )  
9 .  I n l et valve spri n g  (2nd) 

1 0. Inlet valve receiver (2nd) 
1 1 ,  I n l et "alve snap ring (2nd) 
1 2 . Outlet valve spring (2nd) 
1 4. O utlet valve push cover gasket (2nd) 
15. Outlet valve push cover (2nd) 

CY LINDERS 
1 6. Cylinder head ( 1 st) 
1 7. Cylinder !!. head gasket ( 1 st) 
1 8 .  Cylinder ( 1 st) 
19. Cylinder & case gasket 
20. Compression ring ( 1 st) 
2 1 .  Oil control ring ( 1 st) 
22. Piston (1 stl 
23. Piston pin ( 1 stl 
24. Piston pin snap ring 
25. Connecting rod assembly (1st) 
26. Connecting rod bolt 
27. Oil sp lash dipper 
27A. Oil sp lash dipper 
28. O i l  splash d i pper bolt 
29. Cylinder head bolt 
30. Cylinder head (2nd) 
3 1 .  Cylinder & head gasket (2nd) 
32. Cylinder (2nd) 
34. Compression ring (2nd) 
35. Oil control ring (2nd) 
36. Piston (2nd) 
37. Piston pin (2nd) 
38. Connecting rod assembly (2nd) 
CRAN K ASSEMBLY 
39. Crank case 
40. Crank shaft 
4 1 .  Front bearing cover 
42. Front bearing cover gasket 
43. Rear bearing cover 
44. Rear bearing cover gasket 
45. Bearing 
46. Front oil seal 
47. V·pulley pin 
48. Compressor pulley 
49. Compressor pulley thrust washer 
50. Compressor pulley thrust boU 
5 1 .  Breather Assv. 
52. Oil gauge & gauge cover 
53. Gauge cover seal 
54. Crankcase oil plug 

UN LOAD ERS 
55. Auto-unloader assembly 
56. Auto·unloader spring 
57·. Auto·unloader piston 
58. O·ring (unloaded 

AI R STRAIN E R  ASSEMBLY 
6 1 .  
63A 
638 
64. 
65. 
65A. 

Air strainer filter 
Discharge Piping Assembly 
Discharge Piping Assembly 
Air Strainer Assembl Y  
Outlet pipe joint # A  
Outlet pipe joint #"B 

Oty. 
Req. 

2 

1 
1 
1 
1 
1 
2 

1 
1 
1 
2 
2 
1 
1 
1 
4 
2 
2 

2 
8 

1 
2 
2 
1 
1 

1 
2 

2 
2 
2 
2 

1 
1 
3 

1 7  

MOD E L  E 1 1  

70 1 1 2 ·3 1 030 
701 1 2·31 070 
70 1 1 2· 3 1 020 
9361 0·1 30032 
701 1 2·41 070 
701 1 2·1 1 650 
70 1 1 2 · 1 1 450 
701 62·32030 
701 62·32070 
7 0 1 62·32020 
936 1 0 · 1 3 0022 
7 0 1 62·42070 
7 0 1 62 · 1 2 650 
701 62· 1 2 450 

701 1 2· 1 1 0 1 0  
7 0 1 1 2· 1 1 6 1 0  
701 1 2-5 1 01 0  
70 1 1 2·5 1 6 1 0  
701 1 2·61 030 
7 0 1 1 2- 6 1 050 
701 1 2·6 1 0 1 0  
701 1 2-6 1 1 2 0  
7 0 1 1 2 -61 070 
7 0 1 1 2 -6 1 2 00 
701 1 2 ·6 1 250 
7 0 1 22·6 1 282 

91 507-23040 1 0  
9 1 505-230409 
70 1 62 - 1 2 0 1 0  
7 0 1 62·1 2 6 1 0  
701 62·520 1 0  
70 1 62 ·62 030 
70 1 62·62 050 
701 62·62 0 1 0 
701 62-62120 

70 1 22-570 1 0  
70 1 22·56 0 1 0  
7 0  1 22·57030 
701 22·57950 
701 22·57060 
701 22·57 960 
93501-62050 
701 22·57080 
7 0 1 1 2·56060 
701 1 2·760 1 0  
701 1 2-762 1 0  
9 1 601 -1 308026 
7 0 1 03-67600 
701 1 1 · 57 700 
701 1 1 ·57 730 
901 1 2· f 00202 

7 0 1 1 2- 1 1 200 
(Ally. only) 
(Ally. only) 
9360 1 -8 1 0004 

701 1 1  ·66 1 40 

7 0 1 72·87300 
7 0 1 09-66000 
7 0 1 2 2·8 701 0 

Oty. 
Req. 

4 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 

2 
2 
2 
3 
4 
2 
2 
2 
6 
2 
3 
2 
1 
3 
1 2  
1 
1 
1 
2 
2 
1 
1 
1 

1 
2 

3 
3 
3 
3 

2 
1 
1 
2 
3 

MOD E L  E23 

70 1 1 2·31 030 
70 1 1 2·31 070 
70 l 1 2·31 020 
936 1 0 · 1 30032 
7 01 1 2-41 070 
7 0 1  1 2 · 1 1 650 
7 0 1 1 2-1 1 45 0  
701 ; 1 -31 030 
701 72·32070 
70 1 1 1 ·3 1 020 
936 1 0 · 1 30025 
701 72-42070 
70 1 1 1 · 1 1 6 50 
701 1 1 · 1 1 450 

701 1 2 · 1 1 0 1 0  
701 1 2 · 1 1 6 1 0  
701 1 2 ·5 1 0 1 0  
701 1 2·51 6 1 0  
701 1 2·61 030 
701 1 2-6 1 050 
70 1 1 2·6 1 O t O  
701 1 2-61 1 2 0  
70 1 1 2-61 070 
7 0 1 1 2-61 200 
70 1 1 2-61 250 
701 22-6 1 282 
7 0 1 3 2-6 1 290 
9 1 5 07-23040 1 0  
9 1 5 05·230409 
70 1 72 · 1 2 0 1 0  
70 1 1 1 ·1 1 6 1 0  
701 72·52 0 1 0  
701 1 1 -61 030 
701 1 1 -61 050 
7 0 1 72-62 0 1 0  
701 72-62120 
70182-62200 

70 1 32·570 1 0  
701 32·560 10 
701 22·57030 
701 22·57950 
701 22·57060 
701 22·57 960 
93501 -62050 
70 1 22 ·57080 
70 1 1 2 ·56060 
70 1 32-7 6 0 1 0  
70 1 1 2·762 1 0  
9 1 50 1 - 1 308025 
7 0 1 03-67600 
701 1 1 ·51700 
70 1 1 1 ·57 730 
90 1 1 2 - 100202 

701 1 2· 1 1 200 
(Assy. only) 
(Assy. only) 
9 36 0 1 -8 1 004 

701 1 1 ·66 1 40 
701 32·87 1 00 
701 72·87300 
7 0 1 09-66000 
7 0 1 2 2·870 1 0  
7 0 1 32·87030 



AI R - C O O L E D  T W O  S TA G E  
M O D E LS E - 5 0 ,  E - 71 , E -1 5  

32 

7 1 

I 

72 

\ 

49 

Oty. 
Raq. M O D E L  E 50 

Oty. 
Req. 

55 

Seat gasKets should 
be shown as fol lows 

Oty. 
M O D E L  E71 Req. M O D E L  E 1 5  

VALVE ASS E M B L I E S  l n lel valve assy, l s i  stage 2 7 0 1 23-3 1 000 2 7 0 1 24-3 1 000 2 7 0 1 25-31 000 

til Quantity Required 
a: ESO E71 E 1 5  � 3 2·1 2·1 
< 3 2·1 2·1 g 6 4-2 4-2 
z 3 2-1 2·1 
:I 2 2- 1 2-1 
all 2 2·1 2·1 
til 2 2·1 2-1 w 3 3 3 ::: 3 3 3 � 3 2 2-1 

3 2-1 2·1 
6 4-2 4-2 

l n l e l  valve assy, 2nd stage 1 701 73-32000 1 7 0  1 73·32000 1 70 1 7 5-32000 
Outlet  valve assy, 1 st stage 2 7 0 1 23-4 1 000 2 7 0 1 24-41 000 2 7 0 , 2 5-41 000 
Ou tlet valve assy, 2nd stage 1 70 1 23-41 000 .1 70 1 23·41 000 1 7 0 1 24-41 000 
Air stramer assy 2 7 0 1 2 3-66001 2 7 0 1 23-66001 2 7 0 1 23-66001 
Breather assy 1 7 0 1 03-57600 1 7 0 1 24-57600 1 701 24-57600 

MAI N P A RTS LI STI N G  F O R  
T W O  S TA G E  M O D E LS E - 5 0 ,  E -71  & E -1 5  

1 .  I nlet valve seat 
2. I nlet valve rec eiver 
3. I nl et & outlet valve plate 
4, I nlet velva spr i ng  
5 .  I nlet valve unloading f o r k  guide 
6. Unload i ng spring 
7, I nlet valve unloading fork 
8. Slotted nut 
9. Cotter pin 

1 0. Outlet valve seat 
1 1. Out l et  volvo receiver 
1 2A Seat Gaskets 

MODEL E50 MODEL E71 
70 1 23·3 1 0 1 0  ( 1 st.) 7 0 1 24·3 1 0 1 0  (2nd.) 70 1 23 ·3 1 0 1 0  
70 1 23·31 020 ( 1 st.) 7 0 1 24·3 1 020 (2nd:) 701 23-31020 
701 23·31 030 ( 1 st.) 7b1 24-3 1 030 (2nd.) 7 0 1 23·3 1 030 
701 23·31 070 ( 1 st,) 7 0 1 24-3 1 070 (2nd.) 701 23·3 1 070 
701 23-3 1 090 ( 1 st.) 7 0 1 24-3 1 090 (2nd,) 701 23-31 090 
701 23·1 1 230 ( 1 st.) 7 0 1 24·1 1 2 30 (2nd.) 701 23·1 1 230 
70 1 23·31080 ( 1 st.) 7 0 1 24-3 1 080 (2nd.) 701 23·31 080 
92506·130800 92506·1 30800 
93701 ·2320 1 8  937 0 1 -2320 1 8  
701 23·4 1 0 1 0  (1 11.1 701 24-41 0 1 0  (2nd.) 70 1 23 ·4 1 0 1 0  
701 23·41 020 ( 1 st.) 7 0 1 24·4 1 020 (2nd.) 7 0 1 23 ·4 1 020 
701 23·1 1 1 1 0  ( 1 St.) 701 24-1 1 1 1 0 (2nd.) 7 0 1 23· 1 1 1 1 0  

1 8  

MODEL E 1 5  
( 1 st.) 701 25·3 1 0 1 0  (2nd.) 7 01 24-3 1 0 1 0  
( 1 st.) 701 25·3 1 020 (2nd.) 701 24·31020 
( 1 st.) 7 0 1 25-3 1 030 (2 nd.) 701 24·31030 
( 1 st.) 7 0 1 25-3 1 070 (2nd.) 701 24·3 1 070 
( 1 st.) 701 25·31 090 (2 nd.) 701 24-31090 
( 1 st.) 7 0 1 25· 1 1 2 30 (2nd.) 7 01 24·1 1 230 
( 1 St.) 701 25-3 1 080 (2nd.) 701 24·31080 

92506·1 30800 
937 0 1 -2320 1 8  

( 1 st.) 701 25·4 1 0 1 0  (2 nd.) 70 1 24·4 1 0 1 0  
( 1 st.) 701 25·4 1 020 (2nd.) 701 24·41020 
( 1 s t. )  701 25- 1 1 1 1 0 (2nd.) 701 24- 1 1 1 1 0 

r-. �' 



M AI N PA RTS L I S T I N G  F O R  
TWO-STA G E  M O D E LS E - 50,  E-71 & E- 1 5 ( C o nt i n u e d ) 

1 2 8 

1 3. 

VALVES & U. 
UNLOADEAS 1 5· 

1 5 .  

CVUNDEAS 

CRANKCASE 

AND CRANK 

ASSEMBLY 

H i .  

1 7 .  

1 8 .  
1 8 .  
1 9. 
20. 
20. 
20A 

21. 
21A. 
22. 
22A. 
22. 
23. 
23A. 

24. 

25. 
26.  
27.  
2 7 A  

28. 
29. 
30. 

30A. 

308. 
31 . 
3 1 .  
32. 
33. 
34. 
34A 
35. 
38. 
3 7 .  
3 7 A  

38. 
39. 
40. 
41 .  

42. 

43. 
44. 
45. 
46. 
47. 
48. 
49 . 
49A 
50. 
5 1 .  
52. 
53. 
54. 
55 A 
sse 
56. 
57. 
58. 
69. 
·so. 
61 . 
62. 
67. 
69. 
70 .A 
70.8 
70.C 
70.0 
7 1 .  
72. 
73. 
74 . 

Ou11et volve spri ng 

Nut (Outfit velvel 
I nlet v•lve puth cover� 1 t t  st•g• 
I nlet veiVe push cover, 2nd ltlge 
0-ring G-40 ( I nl et velve ) 

Viton 0-r ing G-40 (O utlet valve) 

Unloldlng piston, 1 st suge 
Unloeding pinon, 2nd suge 
O·ri ng P-20 

Ou tlet v•lve push cover, 1 tt stage 
Outlet valva push cover, 2nd stao­
Outlet volve push cover push pipe 

Cylinder head (1 st) 
SIN A31 XXXX & LATER USE 
Cylinder & head gasket, 1 st stage 
SIN A31 1 XXXX & LATER USE 
Cylinder & head gasket, 2nd stage 
Cylinder ( 1 st) 
S/N A3 1 1  XXXX & LATER USE 

Cylinder & case gaskgt 
Compression rino ( 1 st )  
O i l  contr->1 ring ( 1 st )  
P iston (In) 
SIN 3020000 & Later Use 
l'lston pin •n•p ,;nt 
Piston pin ( 1 1t) 
Connectino rod piston pi n bush ( 1 st} 

S/N 302000 & Loter Use 
SIN A303XXXX & LATER USE 
C o n n ecting rod nsembtv. 1 st lt8ge 
Connectine rod anernbly, 2nd •t•ge 
Conneetine rod crank pin metal 
Co nnecting rod bolt 
011 splash dipper 
011 splash dipper 
Oll splash dipper bolt 
C y l i nder heed (2nd) 
Cylinder (2nd) 
SIN 3020000 Liter u .. 
Compr•slon ring (2nd) 
Oil  control rlno (2nd) 
P iston (2nd) 
Piston pin (2nd l 

Cr•nksheft 

Crenk thaft eoun terweioht 
Countarwllight lock wosher 
Count•rweight mountino bolt 
Crenk cne 
F r o nt bearing cover 
Front be•ring covar !llltket 
Rear beer i ng cover 

SIN 3020000 & L•t er Use 
Rear bearing cover gasket 
Front beertng 
Aeer bearing 
Front oil seal 
V·pulley pin 
C ompressor fan 
Compreaor pu lley 
Compr .. sor pulley washer 
Comprnsor pulley let bolt 

· Gauge cover 
Gauo- cover 1111 
Crenkcue o i l  cap 
Crankcose o i l  plug 
9f"eather Assembly 
Air nralner filter 
Ou tlet pipe joint B 
Compressor body d ischarge piping ass�Y 1 It 
Co mPf"•nor body discharg• piping ass�v 1 st  
Co mpre11or body discharge piping •s•·v 2nd 
Compressor body di•charge piping au'v 2 nd 
Outlet pip• j o•n t A. 
Outlet pipe joint 0 
O u tlet pipe j o int C 
Gatlcet "'• nif otd 

Oty . 
Aeq. 

3 

1 
2 
1 
3 

3 

2 
1 
2 
1 
2 

2 

2 

1 
2 
3 
3 

4 
4 

2 

2 
6 
2 
2 
1 
2 

2 
1 
6 
6 
2 
1 
3 

3 
1 
1 

1 
2 
I 
1 

1 
2 
1 

MODE L E SO 

7 0 1 23-41  070 

7 0 1 2 3 - 4 1 8 1 1  

Oty. 
Req. 

2 · 1  

93502- 1 3 0800 1 
7 0 1 2 3- 1 1 1 !50 2 70123-1 1 1 50 1 
93602-8 1 0040 2 

93602-870040 2 
2 

701 23-1 1 220 2 
701 23· 1 1 2 20 
936 0 1 -8 1 0020 ( 1 st) 2 
93601-870020 (2nd) t 
701 23- 1 1 450 2 
701 23 - 1 1 450 

70123·11010 

70123-1 1610 

701 23- 1 1 6 1 0  
70123- 5 1 0 1 0  
7 0 1 2 3-5 1 6 1 0  

70 1 23-5 1 6 1 0  

7 0 1 23·6 1 030 
7 0 1 23-6 1 050 
7 0 1 2 3 -6 1 0 1 0  
7 0 1 2 3 - 6 1 0 1 1 
7 0 1 23-6 1 070 
7 0 1 23-6 1 1 20 
701 23-6 1 080 ( I n} 
70 1 73-6208 0 (2nd) 
70 1 2 3-6 1 08 1  ( 1 st) 

701 23-6 1 200 
701 73-62200 70 I 23·61 090 
70 1 25-6 1 2 50 

701 22-e1282 
70132-e1290 
91507-230501 0 
70123·1 1 0 1 0  

701 73·5201 0 

70 1 1 2·61 030 
70 1 1 2·6 1 050 
701 73·62 0 1 0  
701 73·62 1 20 

701 33-560 1 0  

2 .  

2 

1 
2 
3 

3 

4 
4 
2 
2 
6 
2 
2 
1 

I 
6 
6 
2 
1 
3 

1 
3 
2 

1 

2 
2 

701 33-570 1 0  1 

701 33 ·5 7030 I 
701 23·57950 1 
701 33-57060 
701 33-57061 
701 33·57960 
93501 -63060 
93!501 -63060 
70123·57080 
70 1 23-56060 

70 1 33-760 1 0  
925 2 1 ·232000 
9150 1 - 1 31 2030 
70 1 1 1 -5 7700 
701 1 1 -57730 
70 1 2::1·57 \90 
901 1 2 · 100404 
701 03-57600 
701 23-66 1 40 2 
101 83-87020 1 
701 33-871 0 1  (shon) 1 

701 7 3-87300 (l ong) I 
701 23-870 1 0  3 
70 1 7 3 ·8 7 0 1 0  

1 9  

MO D E L  E 7 1  

70 1 24-4 1 07 0 ( h t . l  

70 1 23 -4 1 0 70 I 2 n d . )  
701 24-4 1 8 1•01 hr.  I 
701 2:3·4 1 8 1 1 !2 nd. ) 

93502 - 1 30800 
70 1 24 · 1 1 1 50 

70 1 23 - 1 1 1 5 0 
93602-8 1 0055 ( I n) 
93602 - 8 7 0 0 5 5 (  , ., ,  
93602·8 7004 0 ( 2  nrtl 

70 1 24- 1 1 220 
70 1 23 - 1 1 220 

93601 ·8 1 002 1 ( 1 11 )  
93601·87002012ndl 

70 1 24- 1 1 450 
70 1 23 · 1 1 450 

70124-1 1010 

701 24-1 1 81 0 

70123- 1 1 6 1 0  
70 1 24-5 1 0 1 1 
7 0 1 24·5 1 6 1 0  

70 1 24- 5 1 6 1 0  
7 0 1 24-6 1 030 
70 1 24 -6 1  050 
70 1 24-6 1 0 1 0  
70 1 24-6 1 0 1  1 

7 0 1 2 4 - 6 1 070 
70 1 24 - 6 1  1 20 

70 1 2 4 -6 1 0 8 0  ( 1 n . l  
70 1 74 -62 080 (2 n d . )  

93503-RNA6903R(2nd) 
70 1 2 4 ·6 1 200 

70174-62202 
70 1 24 -6 1 090 
70 1 25 - 6 1 250 
701� 1 281 
70134-61290 
91507·1305012 
70 1 74 · 1 2 0 1 0 
7 0 1 7 4 · 5 2 0 1 0  
7 0 1 74-520 1 1  
70 1 23 -6 1 030 
70 1 2 3  6 1 050 
70 1 74-620 1 0  
70 1 7 4 -6:;> 1 :;> 0  

70 1 34 -560 1 0  
70 1 34-56030 
70 1 24 ·56830 
70 1 24 · 568 1 0 

7 0 1 :34-570 1 0  
701 34-57030 
70 1 24 -57950 
70 1 34 -5 7060 

70 1 34 · 5706 1 

70 1 34-57960 
93502 ·322 1 0  
93502 ·322 1 0  

70 1 34-5 70 80 
701 34-56060 
701 24-76 3 1 0  
70 1 34 - 760 1 1  
70 1 24 - 762 1 0  
9 1 50 1 - 1 ::1 1 2040 
701 24-57700 
70 1 24-57730 

70123 ·57 1 90 

90 1 1 2 - 100404 
70 1 2 4 ·5 7600 
70 1 23 -66 1 40 
70 1 74 ·87020 
70134-8 7 1 0 1  l shon) 

701 7 4-8 7 300 ( l o ng )  
70 1 24 8 7 0 1 0  

Qty. 
Req. 
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I 
2 
I 
2 
I 
2 
1 
2 
1 
2 

2 
2 
2 
2 
1 

2 
3 
3 

4 
4 

2 
6 
2 
2 
I 
2 

2 
I 
6 
8 
3 

3 

3 
2 

1 
2 
2 

1 
I 
' 

MODEL E 1 5  

7 0 1 2 5 -4 1 0 70 ( 1 1 ! . 1  
7 0 1 2 4 -4 1 0 7 0 ( 2 nd . )  
701 24�18 1 0  (ht) 

701 24-41070 (2nd) 
92502- 1 3 1 00 
70 1 2 5 · 1 1  1 50 
70 1 75 - 12 1 50 
93602-8 1 0065 ( 1 st) 
9 3601 -870055 (2nd) 
9 3602-8 70065 ( I tt) 
93601 -870055 (2 nd} 
70 1 25 - 1 1 2 20 
70 1 24 - 1 1 2 20 
93601-81'0022A ( 1 st) 
93601-870021 (2 nd )  
70 1 25· 1 1 450 
70 1 75 - 1 2 450 
70 1 24· 1 1 1 20 

70125-1 1010 
70135-1 1010 
70125-1 1 610 
701 35- 1 1 6 1 0  
70 1 24- 1 1 6 1 0  

701 25- 5 1 0 1 0  
70 I 35 ·5 1 6 1 0 

70-135-51 0 1 1  
70 1 25 -6 1 030 
70 1 25 -6 1 050 
7 0 1 25-6 1 0 1 0  
70 1 3 5 -6 1 0 1 0  

70 1 25 - 6 1 070 
70 1 25 -6 1 1 20 
7 0 1 25-6 1 08 1 ( I n) 
7 0 1 75-62080 ( 2 nd) 
7 0 1 25-6 1 08 1  ( 1 st) 

70 1 25 · 6 1 200 

7 0 1 75-62200 
70 1 2 5 -6 1 09 0  
7 0  1 25 · 6 1 250 
70 1 35 ·6 1 28 1  

92501-1 308001 
701 7 5- 1 2 0 1 0  
70 1 7 5 · 5 2 0 1 0  

7 0 1  2 4  ·6 1 030 
70 t 24 ·6 1 050 
70 1 75-62 0 1 0  
7 0  1 7 5  ·62 1 20 

70 1 3 5 · 5 6 0 1 0  
7 0  I 35 ·56030 
70 1 24 -56830 
7 0 1 3:1·568 1 0  
70 1 35 -5 7 0 1 0 
70 1 3 5 - 57030 
70 1 J5 -5 7950 
70 1 34-57060 

701 34-5 7 06 1  

701  34·5 7960 
93502 30 3 1 0 

93502 ·32 2 1 0  
7 0 1 34-5 7 080 
70 1 34 -56060 
7 0 1 35-76310 
70 1 35 · 7 60 1 1 
701 3 5 · 762 10 
9 1 50 1 -1 31 2050 
701 24·57 700 
70 I 24-5 77 30 
701 2 3 -57 1 90 
901 1 2  100303 
70 1 24-5 7 600 
70 1 23-66 1 40 
70 1 75 -8 7020 
701 35·87 1 OO(sho r t l  
701 35·87200(Iongl 
70 1 75 87 400hh or t l  
701 75 8 7 JOQ(Iongl 
70 1 35 8 7 0 1 0  
7 0 1 2 5 · 8 70 1 0 1 2 nrl Cul l 
7 0 1 7 5-117030 
70 1 2 �76 1 0 
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M A I N PA RTS LI STI N G  F O R  

AI R C O OLE D T W O  S TA G E  M O D E L  E-35 
( FO RM E R LY B-1 )  

D ESCRI PTION OTY, PART NO. D ESCR IPTION OTY .  PART NO. 

1 .  Discharge Elbow 701 23-87050 47. I nter-Cooler Body Gasket 701 52·71620 
2. Discharge Elbow Nut (Not Shown) 1 79922-1 30606 48. Inter-Cooler Cover 70152-7 1 1 60 
3. Cylinder Head Bolt 6 (Hardware I tem) 49. Spring Washer 4 92522·1 30600 
4. Spring Washer 6 92522-1 30800 50. Bolt  4 9 1 50 1 - 1 306015 
5.  Cylinder Head 70152-1 1 0 1 0  5 1 .  Compression R ing ( 1 st)  2 701 52-61030 
6. Unloading Tee •tf 1 VA787 52. Oil Control Ring ( 1 stl 701 52·6 1 050 
7 .  Bolt 2 9 1 52 1 - 1 306025 53. Piston ( 1 stl 701 52-61 0 1 0  
a. Spring Washer 2 92522-1 30600 54. Piston Snap Ring 4 7 0 1 52-61070 
9. Upper Cover 701 53-1 1 270 55. Connection Rod Ass'y ( 1 st) 701 52-6 1 200 

1 0. Upper Cover Gasket 701 53-t 1 640 56. Piston Pin Bush ( 1 st)  70 1 52-61 080 
1 1 . Unloader Ass'y ( 1 st)  ( I ncludes 12 - 16) 7 0 1 52-1 1 200 57. Connecting Rod Ass'y (2nd) 701 52-62200 
1 2. Unloading Piston 701 53·1 1 220 58. Piston Pin Bush (2nd) 1 701 52-62080 
1 3. Unloading Spring 7 0 1 53.1 1 230 59. Crank Pin Metal (Rod Brg 2cHalves) 2 701 52-61090 
1 4: Unloading Cylinder 701 53-1 1 2 1 0  60. Crankshaft 701 52-560 1 0  
1 5. Unloading Fork ( 1 st)  70152-31 080 6 1 .  Piston Pin ( 1 stl 1 701.52-61 120 
1 6. Bolt 91 501 -1 3060 1 5  62. Compressions R ing (2nd) 3 701 52-62030 
17 .  Cylinder Head Valve Seat Gasket 701 52-1 1 6 1 0  63. Piston Pin (2nd) 70152-62 1 20 
18.  Valve Plate Ass'y ( I ncludes 1 9 -27)  701 52-31 000 64. Oil Control Ring (2nd) 701 52-62050 
19. Valve Seat Bolt 3 9 1 52 1 -1 3050 1 2  65. Piston (2nd) 701 52-620 1 0  
20. Valve Seat (Upper) 701 52-3 1 0 1 0  66. Breather Ass'y 701 03-57600 
2 1 .  Valve Seat Gasket 7 0 1 52-3 1 1 20 67 . V-Pulley Pin 701 1 2-56060 
22. Valve Plate ( 1 st)  4 701 52-3 1 030 68. Nut (Connecting Rod) 4 (As�·y Only) 

,... 23. Valve Plate Spring ( 1 st)  4 70152-3 1 07 1  69. Spring Washer (Connecting Rod) 4 (Ass'y Only)  I� 24. Valve Plate (2nd) 2 701 52-32030 70. Bolt ( Connecting Rod) 4 (Ass'y Only) 
25. Valve Plate Spring (2nd) 2 701 52-3207 1 7 1 .  Front Cover Gasket 701 52-57950 
26. Valve Seat (Bottom) 701 52-3 1 020 72. Front Cover 701 52-57030 
27. Nut 92501 -230500 73.  F ront Oil  Seal 1 70127-57080 
28. Cylinder-Valve Seat Gasket 701 52-1 1 620 74. Copper Washer 7 9252 1 - 1 90800 
29. Cylinder 701 52-5 1 0 1 0  75. Bolt 4 9 1 50 1 · 1 308030 
30. Cylinder Crankcase Gasket 701 52-5 1 6 1 0  76. Compressor Pulley 70152-7601 0  
3 1 .  Bolt 1 1  9 1 50 1 - 1 308030 77.  Compresso·r Pulley Thrust Washer 701 1 2-762 1 0  
32. Copper Washer 6 92521 -190800 78. Bolt 9 1 50 1 - 1 308025 
33. Crankcase Oil Cap 701 01 -57 190 79. Unloading Elbow • tf VA786 
34. Oil Cap 0-Ring 93601 -8 1 00 1 6  80. Unloader Ass'y (2nd) ( I ncludes 8 1 -85) 70152-1 2200 
35. Crankcase 1 701 52-570 1 0  8 1 .  U nloader Cover (2nd) 70103- 1 1 270 
36. Bearing #6205 ( Front & R ear) 2 93501 -62050 82. Viton 0-Ring Unloader (2nd) 9360 1 -870009 
37. Rear Cover Gasket 701 52-57960 83. Unloading Piston (2nd) 701 53- 1 2220 
38. Rear Cover 1 701 52-57060 84. U nloading Spring (2nd) 70 1 03- 1 1230 
39. Rear Cover Bolt 3 9 1 52 1 -1 308030 85. Unloader Body 70103-1 1 2 1 0  
40. Copper Washer 7 9252 1 -1 90800 86. Air Strainer Ass'y ( Includes 87-92) 701 52-66000 
4 1 .  Oil  Level Gauge & Gauge Cover 701 1 1 -57700 87.  Air Strainer Cover Gasket (Ass'y Only)  
42. Gauge Cover Seal 701 1 1 -57730 88. Air Strainer Cove·r (Ass'y Only) 
43. Crankcase Oil Plug ( 1 /4" NPT) 1 901 1 2-1 00202 89. Air  Strainer Belt (Ass'y Only) 
44. I nter-Cooler Bolt 3 9 1 52 1 -1 308045 90. Air Strainer Element 70152-66 1 4 1  
45. Gasket 701 52- 7 1 61 0  9 1 .  N u t  (Self Lock) Air Strainer (Ass'y Only ) 
46. Inter-Cooler Body 70152-7 1 1 1 0 92. Air  Strainer Body (Ass'y Only) 

93. I nt ercooler Safety Valve ( Not Shown) VV431 

• Includes Nut(s) and Sleeve (s) t/Not Supplied on Basics 

� '·\ 

2 1  
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MAI N PARTS LISTING FOR 
AI R C OOLED TWO STAGE M O D E L E - 57 

(FORMERLY B-2) 

DESCR IPTION OTY. PART NO. DESCRIPTION OTY. PAR T NO. 

1 .  Discharge E lbow 701 24-8701 0  49. Inter-Cooler Cover 1 701 53-7 1 1 61 

2. Discharge Elbow Nut (Not Shown) 1 79922-1 30707 50. Spring Washer 6 92522-1 30600 

3. Cylinder Head B olt 6 (Hardwere I tem) 5 1 .  Bolt 6 9 l50H 3060 1 5  

4. Spring Washer 6 92522-1 3 1 000 52. Comprenion Ring ( 1 st) 2 701 24·61030 

5. Cylinder Head 701 5 3-1 1 0 1 1 53. Oil Control Ring ( 1 st)  701 24-6 1 050 

6. Unloading Tee*l 1 VA787 54. Piston ( 1 st) 1 701 53-61 0 1 1 

7 .  Bolt 2 9 1 52 1 -1 306025 55. Piston Pin Snap-Ri n g  4 70124-6 1 0 7 1  

8. Spring Washer 2 92522-1 30600 56. Connec:tion Rod Any ( 1 stl 701 53-6 1 201 

9.  Upper Cover 70153-1 1 27 0  57 . Piston Pin Bushing ( 1 st) 701 53-6 1 08 1  

1 0. Upper Cover Gasket 701 53-1 1 630 58. Connecting Aod Any (2nd) 701 53-62201 

1 1 . Lower U nloader Ga•et 701 53-1 1 6 4 0  59. Piston Pin Bush ing (2fll:l) 701 53-62081 

1 2. Unioader Auy ( 1 stl (lnclud .. 1 3-1 7) 701 53- 1 1 200 59A. Piston Pin Needle Bearing (2nd) ** 1 93503-T A2420 

1 3. Unloading Piston ·701 53-1 1 220 30. Connecting Rod Brg (2 Halves) 2 701 53-6 1 090 

1 4. Unloading Spring 701 53-1 1 230 6 1 .  Crankshaft 701 53-560 1 1 

15.  Unloading Cylinder 701 63-1 1 2 1 0  62. Piston Pin ( 1 st) 701 53-6 1 1 2 1  

1 6. Unloading Fork 701 63-3 1 080 63. Compreuion Ring (2nd) 3 701 53-62030 

1 7 .  Bolt 9 1 50 1 -1 3060 1 5  64. Piston Pin (2nd) 701 53".62 1 2 1  

18.  Cylinder Head Valve Seat Gasket 701 53· 1 1 6 1 0  65. Oil Control R ing (2nd) 701 53-62050 

19.  Valve Plate Auy ( l nclud .. 20-28) 70153-31001 66. Piston (2nd) 701 53-6201 1 

20. Valve Seat Bolt 3 9 1 6 2 1 -1 3050 1 2  67. Breather Any 701 24-57600 

2 1 .  Valve Seat (Upper) 70153-31 01 1 68. V.Putley Pin 70123-56060 

22. Valve Seat Gasket 1 7 0 1 53-3 1 1 20 69. Nut (Connecting Rod) 4 (Assy Only) 

23. Valve Plate ( 1 st) 4 701 53-3 1 03 1  70. Spring Wesher (Connecting Rod) 4 (Any Only) 

24. Valve Plate Spring ( 1 st) 4 70153-3 1 07 1  7 1 .  Bolt (Connecting R od )  4 (Any Only) 

25. Valve Plate (2nd) 2 701 53-32031 72. Front Cover Gasket 1 701 53-5 7 9 50 . 

26. Valve Plate Spring (2nnl 2 701 53-32072 73. Front Cover 701 53-57030 

27. Valve Seat ( Bottom) 1 7 0 1 53-31021 74. Front Oil Seal 701 23-57080 

28. Nut 2 92501-230500 75. Copper Washer 4 9252 1 - 1 90800 

29. Cylinder-Valve Seat Gasket 70153- 1 1 6 2 0  7 6 A  Bolt ( Front Cover) 4 9 1 501 · 1 3 1 0030 

30. Cylinder 701 53-5 1 01 1 76B Compressor Pulley ( 1 -Piece) 701 53-7601 0-402 

3 1 .  Cyli nder-Crankcase Gasket 701 53·5 1 6 1 0  76C Compressor Pulley (2-Piecel 701 53·760 1 1 

32. Bolt 6 9 1 501-1 3 1 0030 7 7. Compressor Fan (2-Piece) 701 53·763 1 0  

33. COPper Washer 6 92521-191 000 78. Compressor Pulley Washer 70123·762 1 0  

34. Crankcase Oil Cap 701 23-57 190 79. Compressor Pulley Bolt 9 1 50 1 -1 3 1 0030 

35. Oil Cap 0-Ring 9360 1 -8 1 00 1 8  80. Unloading Elbow " I  VA786 

36. Crankcase 1 701 53-5701 1 8 1 .  Unloader Assy (2nd) (I nclude• 82-86) 701 53-1 2200 

37. Bearing #6206 ( F ront & Rear) 2 93501 -62060 82. Unloader Cover (2nd) 70103·1 1 2 7 0  

38. Rear Cover Gasket 701 53-57960 83. Viton O-A in9 Unloader (2nd) 93601 -870009 

39. Rear Cover 1 701 53-57061 84. Unloading Piston (2nd) 70153· 1 2220 

40. Rear Cover Bolt 3 9 1 52 1 - 1 308030 815. Unloading Spring (2nd) 701 03-1 1 230 

4 1 .  Copper Washer 3 9252 1 - 1 90800 88. Unloader Body (2nd) 7 0 1 03-1 1 2 1 0  

42. O il Level Gauge & Gauge Cover 701 1 1 -57700 87. Air Strainer Any (lnclud .. 88-93) 701 53-66002 

43. Gauge Cover Seal 701 1 1 -57730 88. Air Str'l! iner Cover Gasket IAssy Only) 

44. Crankcase Oil Plug ( 1 /4" NPTI 901 12·100202 89. Air Strainer Cover (Any Only) 

45. I nter-Cooler Bolt 3 9 1 52 1 ·1 308055 90. Air Strainer Bolt (Assy Only) 

46. Gasket 701 53-7 1 1 8 1  9 1 .  Air Strainer E lement 701 53-66 1 42 

47. Inter-Cooler Body 70163-7 1 1 1 1  92. Nut (Self Lock) Air Strainer (Assy Only) 

48. . l nter·Cooler Body Gasket 70153·71620 93. Air Strainer Body (Assy Only) 

94. Intercooler Safety Valve ( Not Shown) VV43 1 
" Includes Nutlsl end Sleeve(s) I Not Supplied on Basics 

• •siN A4081331 & Later 
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I N S PE CTI O N  & M AI NTE N A N CE 

O F  E-57 VALVE AS S ' Y  

I NST R UCT I O N  F O R  E - 57 CO M P R ESSOR MOD E L  H EA D  VALVE ASSE M B LY I NSPECT I ON A N D  MA I NTE NA N CE .  

Model E-57 valve asse mbly i nspection a n d  mai ntenance i nstruction.  

1 .  I ns pect valve assembl ies every 1 000 hours of operation o r  a s  necessary to mai ntai n effi cient o peration. 

2. Turn off power, red tag power supply switch (caution : Maintenance in process - DO N OT STA RT). Dra in  
a l l  a i r  pressure from system before starti ng work. 

3. Disconnect air p iping from head. 
Remove valve package. 

A 1 .  Loosen and remove head bolts. On constant run models,  remove copper tubing from unloader cy l inder. 
A2. Remove cy l i nder head to expose valve assembly. 

A3. Re move valve assembly. head to valve package gaske t and valve package to cyl inder gasket. Use new gaskets 
in re·assembly. Note co nditions of cy l i nders, clean out any foreign materi a l  and cover with c lean sho p cloth 
wh i le open. 

A4. Refer to parts breakdown for descr i ption of valve packages. 

A5. Secure valve assembly package, loosen and remove socket head bolts to separate the upper and lower valve 
seats. This wi l l  expose the valve spri ngs and valve p lates. 
CA UT I O N :  Do not i nterchange upper and lower valve seats. 

A6. Thoroughly clean and wash a l l  valve seats and parts w i th a suitable non·f lammable c leaning f l u id.  
CA UT I O N :  Use care to not scratch or deform valve parts in the clean ing.  

A7. Carefu l ly  i n s pect the valve seats, p lates and springs for dents, cracks, wear, and any reasons to prevent pro· 
per and efficient o peration . 

A8. Replace a l l  parts not in pro per condi tion. 
Assemble valve assembly package. 

B 1 .  Secure lower valve p late in flat posi tion with spring s lots "up". 
82.  Refer to parts breakdown for valve package breakdown. 
83. Place valve s pr ings and valve plates i n  pro p!:)r positions over s lots in seat. Use tag wire or str ing fo r tie to hold 

i n  position for completi ng assembly. 
84. Secure u pper valve seat i n  flat position with s pring slots u p. 
85. Use new valve seat gasket. 
86. Place valve seat gasket in position on lower valve plate. 
87.  Place upper valve sea t  with va lve springs and valve plates tied i n  posit ion on to p o f  lower va lve  seat with  new 

valve seat gasket i n  p lace between the two seats. 
88. Start center and then the two end valve plates socket head bolts, tighten f inger tight be ing careful not to 

damage seat gasket, use socket head wrench to torque the three bolts u niformly to secure the to p valve seat 
to the lower va lve seat using care to avoid damage to the gasket, and valve s pr i ngs and plates f ro m  moving 
out of. posi t ion.  

89. Remove ties to free valve s pri ngs and p lates. 
B 1 0. Check to be su re valve springs and valve plates are in proper posi t ion and the plates are free to f lex when man· 

ual ly  touched with blunt i nstrument. 
Assemble valve assembly package i nto compressor. 

C 1 .  Use new gaskets, valve package to cy l i nder and cy l i nder head to valve package. Select gaskets b y  part num­
bers from parts breakdown. 

C2. Re move shop cloth to ex pose o pen cy l i nder bores. Remove any foreign matter from cyl i nder bores and top 
of cyl inder. 

C3. Place gasket on to p o f  cyli nder, place and al ign valve package, place gasket on top o f  va lve package and a l ign 
holes for head bolts. 

C4. 
C5. 

C6. 
C7. 
ca. 
C9. 

C 1 0. 
C 1 1 .  
C 1 2. 
C 1 3. 
C 1 4. 

C1 5. 

Place clean head on top of valve package with gasket and al ign with cyl i nder bolt  ho les. 
I nsert cy l inder head bolts using care to avoid damage to the gaskets, start each bo lt  thread ing evenl y  to con· 
tact head su rfaces. 
Torque head bolts ho moge neously, fol l ow torque specifications on page 20. 
Attach and tighten copper tubing of constant ru nning compressors. 
Assemble and tighten d ischarge tubing. 
Check o i l  level in crank case. 
Close and tighten valve or the connections used to drain air pressure from system. 
Remove a l l  tools and make area safe to start compressor. 
Turn on power at main swi tch and inspect to see that un it  is operating proper ly.  
Stay with un it  for  normal  pump u p  to cut out pressure. 
If unit  has performed through a ru nn ing cycle properly put on l i ne for duties and remove red tag from 
power su pply swi tch . 
Make entry i n  equ ipment maintenance l og. 
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70153 ·31 120 

FIG. I 
SERIAL NUMBER 6107030 

THR OUGH 6116445 

J l  ( \ 7 

VALVE PLATES DESI G NS FOR E-57 COMPRESSOR 

70153 -3 10 1 1  

70153 · 3 1 120 

70 153 -3103 1 

70153· 3 10 1 1  

FIG.4  
SERIAL NUMBER 7043735 

AND LATER 

70153- 3 101 1 

FIG. 2 
SERIAL NUMBER 7010603 

THROUGH 7043734 



SOL T TORQUES FOR CHALLENGEAI R C O MPRESSORS 
HEAD BO LTS CYLI N D ER-CAS E ROD BO LTS FRONT COVER R EAR COVER I N LET & OUTLET 

VA LVE PUSH COVER 

S I ZE TORQUE S I ZE TO R Q U E  S I ZE TO RQUE S I Z E  TO R Q U E  S I ZE TO RQUE S I ZE TORQUE 

BOLT CM-FT. BOLT CM-FT. BO LT CM-FT. BOLT CM-F T. BO LT CM-FT. BOLT CM-FT. 

ES03 M6=1  1 20-8.7 M6=1 1 35-9.7 M6·1 1 00-6.8 M6·1  1 00·6.8 

ES05 M8=1 .25 200� 1 4.5 M8=1 .25 200-1 4.5 M8=1 .25 1 80-1 3.0 M8-1 .25 1 80-1 3.0 M6·1 1 00-6.8 

ES06 M6=1 1 20·8.7 M6=1  1 20·8.7 M6=1  1 35-9.7 M6·1 1 00-6.8 M6·1 1 00-6.8 

ES 1 0  M8= 1 .25 20(). 1 4.5 M8· 1 4.5 200· 1 4.5  M8= 1 .25 1 80·1 3.0 M8· 1 . 25 1 80·1 3.0 M8· 1 .25 1 80· 1 3.0 

E 1 1 M8= 1 .25 200· 1 4.5 M8· 1 .25 200· 1 4.5 M8· 1 . 25 180· 1 3.0 M8· 1 .25 180·1 3.0 M8· 1 2.5  1 80· 1 3.0 

ES20 M8= 1 .25 20(). 1 4.5  M8· 1 .25 200· 1 4.5  M8= 1 .25 1 80· 1 3.0  M8· 1 .25 1 80· 1 3.0 M8· 1 .25 1 80· 1 8.0 

E23 M8= 1 .25 200· 1 4.5  M8· 1 .25 200· 1 4.5  M8=1 .25 1 80· 1 3.0 M8· 1 .25 1 80- 1 3.0 M8· 1 .2 5  1 80· 1 3.0 

ES30 M 1 0= 1 .5  30().� 1 .7 M 1 0· 1 .5 280·20.2 5  M 1 0= 1 .5  280·20.25 M 1 Q- 1 .5 280·20.25 M 1 0· 1 .5 280·20.25 M8=1 .25 225· 1 6.3 

E35 M8= 1 .25 200·1 4.5 M8·1 .25 200-1 4.5 M8=1 .25 1 80-1 3 M8-1 .25 1 80·1 3 M8·1 .25 300·2 1 .7 

ES50 M 1 0= 1 .5 300·2 1 .7 M 1 0· 1 .5 280·20.25 M8= 1 .5 280·20.25 M8· 1 .5 280·20.25 M 1 0· 1 .5 280·20.25 M8·1 .25 225·1 6.3 

E50 M 1 0= 1 .5 300·2 1 .7 M 1 0· 1 .5 280·20.25 M8= 1 .5 280·20.25 M8 = 1 . 5  280·20.25 M 1 0· 1 .5 280·20.25 M8· 1 .25 225· 1 6.3 

E57 M1 0= 1 .5 320·23. 1 M 1 0· 1 .5 280·20.25 M8= 1 .25 280·20.25 M 1 0= 1 .5  300=2 1 . 7 M8· 1 .25 300·2 1 .7 

ES 1 00 M 1 0= 1 . 5  320·23. 1 M 1 0· 1 .5 280·20.25 M8· 1 . 5 300·2 1 .7 M8· 1 . 5  300·2 1 .7 M 1 0· 1 .5 280·20.25 M8· 1 .25 225· 1 6.3 

E 7 1  M 1 0= 1 .5 320·231 M 1 0· 1 .5 280·20.25 M8· 1 . 5 300·2 1 .  7 M8· 1 . 5  300·2 1 .7 M 1 0· 1 .5 280·20.25 M8· 1 .25 225· 1 6.3  

ES 1 50 M 1 0= 1 .5 320·23 1 M 1 0· 1 .75 350·25.3 M 1 0· 1 .5 320·2 3. 1 M 1 0· 1 .5 320·23.11 M 1 0· 1 .5  28· 1 20.25 M 1 0· 1 .5 320·23.1 

E 1 5  M 1 Q- 1 .5 320·2 31  M 1 0· 1 .75 350·25.3 M 1 0· 1 .5 320·23. 1 M 1 0· 1 . 5 320·23. 1 M 1 0· 1 .5 280·20.25 L I M 1 0· 1 .5 320·23. 1 H I  M8· 1 . 25 225· 1 6.3  
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BOLT T O R QUES 
FLYWHEEL BOLTS FAN BOLTS 

MODEL 
NO . TORQUE TORQUE TORQUE TORQUE 

FT . -L BS .  IN . -LBS .  FT . -L BS .  IN . -LBS .  

ES03 8 96 - -

ES05 
ES06 
ES1 0  
E1 1 1 2  1 44 - -
ES20 
E23 
E35 
E57 23 276 - -

ES30 30 360 - -

ES50 ·- .  
. •. ·  

E50 40 480 - -

E71 
ES1 00 45 540 24 288 
E1 5 
ES1 50 50 600 24 288 
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O I L  CAPACITI E S  
.. 

MOD E L  M I N  
N U M B E R  HO RSEPOW E R  R PM O I L  CAPAC I TY 

ES03 1 /4 - 1 /2 500 1 /2 P I NTS 

ES05 1 /2 500 1 /2 P I NTS 

ES06 3/4 500 1 0  O U NCES 

ES 1 0  1 500 1 %  P I NTS 

ES20 2 - 3 500 1 %  P I NTS 

ES30 3 - 5  500 1 V4 PINTS 

ES50 5 - 7Y2 500 1 %  QUA RTS 

ES1 00 7% - 1 0 500 2% QUARTS 

ES 1 50 I 1 5  500 5 QUA RTS 

E 1 1 1 500 1 %  P I NTS 

E23 2 - 3 500 1 %  P I NTS 

E35 3 - 5  500 2% P I NTS 

E50 5 500 1 %  QUARTS 

E57 5 - 7% 500 2 QUA RTS 

E7 1 1 0  500 2% QUARTS 

E 1 5  1 5  500 5 QUARTS 
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T R O U B L E - S H OOT I N G  
SY M PTOM S  CAUSES R EM E D I ES 

F l y wheel revolves i n  wrong Incorrect con nection of motor Re-arrange terminal con nection. 

direction terminal. 

Overheat i ng of beari ngs 1 . I nsuffi cient lubrication. 1 . Add lubrication o i l. 
2. Bad lubrication system. 2. Remove and exam i n e  the 
3. Crankshaft placed i mproper l y. system . 

3. Remove and put it  i n  place .  

Revolution slows down 1 . H eavy lubrication oi l .  1 . Refi l l  with l i ghter lubrication o il. 
2. Drop of voltage. 2. Contact power company or i n -

stall a transformer .  
3. Worn motor condenser. 3. Replace motor co ndense r .  

:E Severe v ibration Bent crankshaft Send to factory for repa i r  
::t 
m Abnormal noise 1 . Loose valve assembly. 1 . Tighten valve bolt  and lock 
z nut. 
("') 2. Piston h its cylinder cover .  2. Put o n  an addit ional cylinder 0 
s: head gasket. 
� 3. Loose bear i n g  metals. 3. Repair or replace beari ng ::c 
m metals. 
en (/) 

Worn valve p late . 1 . Repai r  or replace valve plate. 0 Pressure can not be bui l t  . 1 . 
::c up or o n l y  up to a certa i n  2. Valve spri ngs have lost their 2. Replace valve springs. 
("') exten t  tempe r .  )> 
z 3. D i rt on the valve plate. 3. Remove and clean it. 
CJ 4. Leaks from safety va lve. 4. Repair or replace safety valve. 
m 5 .  Leaks from bolt holes. 5 .  Tighten the nuts wit h  en even 
� packi ng. )> 6.  Uneven valve seat surface. 6. Remove and lap the surface. ::c 
� 7. Leaks from pis ton rings . 7 .  Replace with new ones .  
m 8. Bad packing (gasket too thick) 8. Replace pack i n g  (gasket). 0 

9. Leaks of air lock or drain cock. G .  Replace with new ones .  

I naccuracy o f  pressure gauge Pressure gauge damaged. Replace with new on es 

Excessive consumption of 1 . Worn piston r i ng. 1 . Replace w ith new ones. 
lubrication o i l  2. Worn p isto n .  2. Replace with new ones. 

3. Worn cyli nder . 3. Replace with new ones. 

Slippi ng of belts 1 . Working pressure too h igh ,  1 . Lower worki ng. pressure. 
2. Improper belt tension. 2. Adjust belt tension. 
3. Worn belt .  3 .  Replace with new ones. 

Overheat i ng of e lectr ic  motor 1 . Overl oading of motor due to 1 . Lower working pressure. 
excessive work i n g  pressure 
(higher than the sti pulated 
pressure) .  

2. Burnt piston .  2. R ebuild com p ressor. 
3. Burnt bear i n g  metals. 3. R ebuild compressor. 

4 .  Contact power compan y  or i n-
4 .  Drop of voltage. stall a transformer .  

�� N o  sound 1. Breakdown of electr ic  current. 1 . Contact power company . 

z :r:  
2. L i ne fa ilure.  2. Examine the line. Replace 

z m with new w i r i ng. 
o z 3. Malfunction of motor .  3. Contact Motor Mfg. 
-! ("')  

Fuse tends to blow Fuse too f i n e .  o:� O  1 . 1 . Replace with heavy ones. 
m S:  2. Wrong con n ect ions. 2. Change con n ections. (/) �  3. Overload i ng of moto r .  3. Elimi nate the load i ng .  -i ::C  
)> m  4. Overloading of motor due to 4. Remove and repa i r  out l et valve.  :D C/)  l eaks o f  out let valve . _. en  
m

o 5. Crankshaft too t ight. 5. Remove crankshaft and exam-
0 ::0  ine it. 

aJK tiS·TOLmo C U STOM E R  S E R V I C E  ( 3 1 4) 383- 1 300 
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R ECOMM ENDED STATEMENT ON DRYERS AND F ILTERS 

Liq u i d  water occu rs natu ral ly i n  a ir  l i nes as  a result of co m p ress ion.  Moistu re 

vapor i n  a m b ient a ir  is concentrated when p ressu rized a n d  con d enses when cooled in  

d ownstrea m air  piping.  co m p ressed a ir  d ryers 

red uce water va por concentration a n d  p revent l i q u i d  water formation in co mp ressed 

a i r  l in es. D ryers a re n ecessa ry co m panion to fi lters ,  aftercoolers ,  a n d  automatic tank 

d rains fo r i m p rovin g  the p ro d u ctivity of com p ressed a ir  systems. 

water and water va por rem l oval increases the efficiency of air operated 

e q u i p m ent, red u ces contami nation a n d  rusti n g ,  increases the service l ife of p n eu matic 

e q u i p ment a n d  tools ,  p revents a ir  l i ne freeze ups,  and red uces p re d ict rejects. The 

use of d ryers fi lters a re reco m mended when these mo istu re related p rob lems a re 

reported to o u r  factory o r  d isttri butor service departments. 

TROUBLE SHOOTING GUIDE 

symto m :  

Pro b lem:  

So lutio n :  

Li q u i d  water in  com p ressed a i r  l ines.  

water va por co n d en d ation fro m  coo l ing and 

co m p redion occu rs natu ra i i iY. 

Remove the water vapor fro m  co m p ressed a i r  p rior  to 

d istri b ution throug h the a ir  system .  Check operation of 

aftercoo le r  and moistu re seperator. I nsta l l  a co m p ressed 

a ir  d ryer s ized for the flow a n d  d ryness level req u i re d .  

<Note: Fi lters may a lso b e  req u i red t o  rem ove 

particulates, l i q u i d  o i l  aerosols,  o r  for o i l  vap o r  remova l .  

Change cartrid es a s  reco m me n d ed by fi lter 

manufacturer.) 

Check a l l  d ra in  traps routinely to i nsure thier p roper o peration.  

Mainta i n  them regularly. 
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COMPRESSOR  PUMP-UP T IME 
TWO STAGE 

Approx. Time Required 

Piston Tank Size To Pump From: 

H.P. Compressor Dis pl. Size 0 to 175 PSIG 145- 175  PSIG 
Size Model No. R.P.M. C.F.M. (in) Gal Min.-Sec. M in.-Sec. 

3 3VT6 947 1 0.66 20 X 50 60 1 2 ' . 24" 2' . 8" 

5 5E23VT6 1 000 1 1 .3 20 X 50 60 1 1 ' - 47" 2' - 1 "  

5 5E1 HT6 1 1 00 1 7.96 20 X 50 60 6' - 46" 1 ' . 1 0" 

5 5E1VT6 1 1 00 1 7.96 20 X 50 60 6' - 46" 1 ' . 1 0" 

5 5E1 HT8 1 1 00 1 7.96 24 X 48 80 9' . 2" 9' . 2" 

5 5E1VT8 1 1 00 1 7.96 20 X 48 80 9' . 2" 9' . 2" 

5 5HT6 968 20.58 20 X 50 60 5' . 56" 1 '  . 1 "  

5 5VT6 968 20.58 20 X 50 60 5' . 56" 1 '  . 1 "  

5 5HT8 968 20.58 20 X 66 80 7' . 54" 1 ' . 2 1 " 

5 5VT8 968 20.58 20 X 48 80 7' . 54" 1 ' .  2 1 " 

5 5E2HT6 900 21 .47 20 X 50 60 5' . 25" 0' . 56" 

5 5E2VT6 900 2 1 .47 20 X 50 60 5' . 25" 0' . 56" 

5 5E2HT8 900 2 1 .47 20 X 66 80 7' . 1 4" 1 ' .  1 4" 

5 5E2VT8 900 2 1 .47 20 X 48 80 7' . 14" 1 ' . 1 4" 

7 1 /2 7E2HT8 1 1 00 29.81 20 X 66 80 5' . 34" 0' . 57" 

7 1 /2 7E2VT8 1 1 00 29.81 24 X 48 80 5' - 34" 0' . 57" 

7 1 /2 7HT8 764 29.57 20 X 66 80 5' . 22" 0' . 55 

1 0  1 0HT8 977 37.81 20 X 66 80 4' . 1 1 " 0' - 43" 

1 0  1 0HT1 2 977 37.81 24 x 70 1 20 6' - 1 7" 1 ' . 5" 

1 0  1 0VT1 2  977 37.81 30 X 47 1 20 6' - 1 7" 1 ' .  5" 

1 5  1 5HT 1 2  855 54.55 24 X 70 1 20 4' . 28"' 0' - 46" 

TWO STAGE GASOLINE ENGINE DRIVEN 
Approx. Time Required 

Piston Tank Size To Pump From: 

H.P. Compressor Displ. Size 0 to 175 PSIG 145-175 PSIG 
Size Model No. R.P.M. C.F.M. (in) Gal Min.-Sec. Min.-Sec. 

1 1  1 1 E2GT3 9 1 0  2 1 .7 1 6  X 41 30 2'  - 42" 0' - 28" 

1 1  1 1 GT3 950 20.2 1 6  X 41  30 3' . 1 "  0 '  - 3 1 "  

1 1  1 1 GT6 950 20.2 20.2 60 6' - 3" 1 ' . 2" 

1 0  1 1 E2GT3K 9 1 0  2 1 .7 1 6  X 4 1  30 2' - 42" 0' - 28" 

1 0  1 1 GT3K 950 20.2 1 6  X 41  30 3' . 1 " 0' - 3 1 "  

1 0  1 1 GTGK 950 20.2 20.2 60 6' . 3" 1 ' . 2" 

1 1  1 1 E2GT3HE 9 1 0  2 1 .7 1 6  X 41  30 2' - 42" 0 ' - 28" 
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COMPRESSOR  PUM P-UP TIME 
SINGLE STAGE 

Approx. Time Required 

Piston Tank Size To Pump From: 

H.P. Compressor Displ. Size D to 1 DD PSIG 8D·1DD PSIG 
Size Model No. R.P.M. C.F.M. (in) Gal Min.-Sec. Min.-Sec. 

3 3HS6 945 1 5.97 20 X 50 60 6' · 1 6" 1 ' - 1 5" 

3 3VS6 945 1 5.97 20 X 50 60 6' - 1 6" 1 ' - 1 5" 

5 5ES20VS6 1 000 1 6.9 20 X 50 60 6' - 4" 1 ' - 1 3" 

5 5EHS6 945 20. 1 3 20 X 50 60 4' - 8" 0' - 50" 

5 5VS6 945 20. 1 3 20 X 50 60 4' . 8" 0' - 50" 

5 5HS8 945 20. 1 3  20 X 66 80 5' - 3 1 " 1 ' - 6" 

5 5VS8 945 20. 1 3 24 X 48 80 5' - 3 1 " 1 ' - 6" 

7 1 /2 7HS8 945 30 . 14  20  X 66 80 3' - 35" 0' - 43" 

7 1 /2 7VS8 945 30. 1 4  24 X 48 80 3' - 35" 0' - 43" 

1 0  1 0HS8 866 50.4 20 X 66 80 2' .  7" 0' - 25" 

1 0  1 0HS 1 2  866 50.4 24 X 70 1 20 3' - 1 0" 0' - 38" 

1 0  1 0VS 1 2  866 50.4 30 X 47 1 20 3' - 1 0" 0' - 38" 

1 5  1 5HS 1 2  855 8 1 .74 24 X 70 1 20 2' - 2" 0' - 24" 
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CtJRTIS·lOlEDO INC. St. louis, Missouri 63 1 33 LIMITED WARRANTY 
CURTIS·TOLEDO will, at its option, 

.
repair, replace, or refund the purchase price of any materials or parts 

of any new equipment manufactured by CU RTI S-TO LEDO which, within the Applicable Warranty Period 
specified on the reverse side of this card, prove, upon examination by CURTI S-TO LEDO, to be defective i n  
material and/or workmansh ip, provided that Buyer meets a l l  o f  t h e  app l icable requirements o f  this Warranty 
and none of the exclusions apply. 

To qual ify for warranty service, -Buyer must: ( 1 ) contact CU RTIS-TOLEDO prior to retu rning any item 
and obtain a returned material authorization number; and (2) pay all transportation charges to CURTIS· 
TOLEDO and back to Buyer. 

This warranty does not apply to and there is  expressly EXC L U D E D  from coverage hereunder, the follow· 
ing: (1 ) equipment which has been installed improperly, or which has not been operated·and maintained in 
accordance with CURTIS-TO L E DO'S ratings and instructions and in accordance with good industry practices; 
(21 equipment wh ich has been damaged in transit or by m isuse, neglect, or accid ent; (3 )  equipment which has 
been repaired or modified without authorization from CURTIS-T O L E D O ;  (41 the effects of normal wear and 
tear, and the effects of corrison and erosion due to the presence of substances in the environment in which 
the equipment is operated and/or in gases passing through the equ ipment; (5) 1abor charges incidental to the 
service, adjustment, removal ,  or repair of any materials or parts, or any other expenses incurred by Buyer (all  
such charges and expenses shall  be paid by Buyer); and (6) equipment manu factu red by others, such as dryers, 
electric motors, gasoline engines, starters, and controls (any claims with regard to such equipment must be 
made by the Buyer to the original manufacturer of same). 

The Warranty provisions contained herein apply ONLY to buyers for purposes of resale and/or to com· 
mercia! or industrial users. They do not apply to buyers or users of CU RTI S-TO LEDO products for personal, 
family, o r  household purposes, for whom there is  N O  WARRANTY, but to whom the l imitations and exclu· 
sions shown below nonetheless app ly. 

CURTIS-TO L EDO ASSUMES NO LIABI LITY FOR ANY I NCI DENTAL O R  CONSEQUENTIAL 
DAMAGES UNDER ANY WARRA NTY, EXPRESS OR I M P L I E D  AND ALL SUCH LIABI LITY I S  H ER E BY 
EXP� ESSLY EXCLUDED. T H E  TOTAL LIABI LITY OF CURTIS-TO LEDO H E R E U N D E R  F O R  ANY 
AND ALL LOSSES AND DAMAGES ARISING OUT O F  A N Y  CAUSE WHATSO EVER SHALL, IN NO 
EV ENT, EXCEED TH E PURCHASE P R I C E  OF THE GPODS W ITH R E SPECT TO WH ICH SUCH CAUSE 
ARI SES. T H E R E  IS NO OTH E R  WARRANTY O R  R EPR ESE NTATI O N  OF ANY KIND WHICH EXTENDS 
B EYOND THE FACE H ER EO F .  ALL OTH E R  WAR RANTI ES, EXPR ESS O R  IMPLIED, I NCLUDI NG 
WA R RANTI ES OF MERCHANTA B I LITY OR F ITNESS FOR A PARTICULAR PURPOSE, A R E  H E R EBY 
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EXPR ESSLY EXCLU DED. 0 �--------------------------------------------------� 



C U RT I S -T OL E D O  I NC. 

ST. L O U I S  

S I N G L E  (I ) PHA SE 
M AG N E T IC STA R T E R  
P R E S SURE SW I T C H 

P R E S SURE SWITC7 

FROM 
R E C EIVER 

SINGLE (I) P H A S E  
L1ANUAL STARTER 
PRE S S URE SW I T C H 
I T H R U  3 H P @  230 VOLTS 

1 flY2 HP @  1 1 5  VOLT S  

3-9 -81 

P OWER S U PP LY 

D I SCO NNECT 

L 2 r M A G NE T I C  STARTE R  

L2 rM A NUAL S T A R TER 

�U R E  S W I TC H  

FROM 

A-CCA1495 3-6-8 1 

t 

C U R T I S -T O L E D O  I N C .  

S T. LOUI S, M O. 6 31 3 3  U. S . A ,  

(M A G N E T I C  
-----, ST A R T E R  

F R O M  
RECEIVER 

""--To M O TO R  

3 P HA S E  MOT O R  
M A G N E T I C  S T A R T E R  
PRESSURE SWITCH  ( S.S.) S TA R T  S T O P  C ONTROL 

3 PHA SE 60 HERT Z 200/240- 480 VOLTS 

A- CCA1494 



C A U T I O N  

CAP-401 
SEPTEMBER, 1 995 

C H E C K  T H E  T I G H T N E S S  O F  T H E  F L Y W H E E L  TO T H E S H A FT 

On Chal lengeAi r Models E 1 1 ,  E23, E35 , E50, E57,  ES03, ES05 , ES06 , E S 1  0, ES20, 
ES30, and ES50, remove the flywheel washer and screw. Take a b lock of wood about 
2 x 2 x 6,  place at the h u b  of the flywheel and d rive the f lywheel home on the tape r with 
a blow from a ham mer. Then rep lace the washer and screw and tig hten the screw to 
the torq ue shown in the tables. 

The flywheel on the Chal lengeAi r Models E 7 1 , E 1 5 , ES1 00, and E S 1 50 a re sh ipped 
with the p u l ley portion of the flywheel mounted . Remove the screw o r  n ut and washers 
from the shaft. With a wood block and hammer d rive the f lywheel h ome on the taper of 
the shaft . P lace the washer and screw on the E71 and E S 1  00, and the washer and n ut 
on the E 1 5 and E S 1 50. Tig hten the screw o r  n ut to the torq u e  shown in  the tables. 
(CAUTION ON TH E E71 AN D ES1 00:  DO NOT ATTEMPT TO PULL FLYWHEEL 
OVER TH E TAPER WITH THE FLYWHEEL SCREW. FO LLOW TH E ABOVE 
INSTRUCTIONS.) 

The fan portion of the f lyWh eel  i s  sh i pped separate ly, packed with screws and 
lockwashers.  Unpack and f it  the fan to the p u l ley portion of the flywheel and attach with 
the screws and lockwashers f u rn ished, and t ig hten to the torq ue shown in the tables. 

FLYWH EEL BOLTS FAN BOLTS 
ChallengeAi r 

MODEL 
TORQUE TORQUE TORQUE TORQUE 

NO. FT. - LBS. I N . - LBS. FT. - LBS. IN. - LBS. 

ES03 8 96 - -

ES05 
ES06 
ES1 0 . 
E1 1 1 2  1 44 - -

ES20 
E23 
E35 

E57 23 276 - -

ES30 30 360 - -

ESSO 40 480 - -

ESO 

E71 45 540 24 288 
ES1 00 

E1 5 50 600 24 288 
ES1 50 

C U RTI S-TO L E D O ,  I N C . 
1 905 Kienlen Avenue, St. Louis, Missouri 631 33 
(31 4) 383-1 300 FAX (31 4) 381 -1 439 

Sales representatives in principal cities 
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-Ope ra t ion of the Selector Sw i tch-

Dua l. con t ro l  pe rmi ts the comp ress o ro  tG automa t i ca l l y  s tart and :;top an 
p res� ure dema�. or run oon t i " uous ly wi th a l oad an d un l oad cyel a  based 
on p ressure·· demand ... Ope. rat i on t s chosen by a sel ecto r swi tch . 

W ITH THE SElECTOR SWITCH SET ON AUTO . 

• f• 

The Compressor �tops �hen . the cut-out p ress u re i s  reached and sta rts a g a i n  
when the pressure fal l�  t o  the cut- i n  p re s s u re se�t i n g  o f  the p ress u re 
� i tch .  
\J I TH THE SELECTOR SW iiCti4 SET ON-.rHAND • 

• 

. . The compressol" 't:Cnt i n ual iy  run s ,  but un lo.-s ds o r  s tops pump in g  �hen the cut­
out p ressure is reached and l oads or start5 pump ing aga i n  when the p ress ure 
fal l s . t o  the cut- i n  p na5sure sett ing of the p ress ure swi tch . 
W I TH ·THE S ELECTOR SW I TCti SET ON OFF. 
The comp resso r w i l l  't mme dl atel y  s top an d rema i ned stopped un t i  1 the AUTO o r  
HAND pos l t t on  r s  sel ected. 

-Op e rat i on of 3 Way Sol eno i d Val ve- � 
When e i the r the comp ressor steps o r  the p ressure sw i tch open s the so leno i d  

val ve .i s de-�ne rg i zed . open ing po r� #3 to port #1 . Th i s- per�s h i gh  p res- . 
su� a i r to tcr.ow � i a  port #3 th rough the va l ve to the comp ressor un l oade r 
via port Q l , 1hus , un l oadl ng the comp res sor fo r e i the r an ·un l oaded s tan o r  
c:onstant runn i ng un l oad i n g .  'When the comp ressor sta rts o r  the p ress u re 
sw i tch c l oses , the so l eno i d  va l ve i s  ene rg i zed wh i ch opens po rt #1 to po rt 
#Z . The h i gh p ress ure a i r i n  the un l oader w i l l new b l eed v i a port #1  through 

· the va l ve to .atmosphere v i a  port #2 and the rest r l cto r pl ug.  The comp ress o r  
i s  new l oaded and wi l l- pump . Th e  p u rpose o f  the res t r i cto r p l ug t s  t o  del ay 
the l oad i n g  act ion and al l c::w the· comp resso� to atta i n  ful l s peed on s t a rt-
up befo re  i t  sta rts pumping.  · 

'!tOn some va l ves , pOI"t ·11 1 1 �  i s  mar ked '1CY L , 1 1  por"t 1 1211 is  ma rked 1 1EXH ,u and por t  1 1311 
l s  ma rked U J N1 1 

P T p ing D i agram Fo� CW - Un i ts 
P i p i n g  D i agram For CV-CQ Un i ts 
W i ri n g  D i ;;�gl"iim Fo r Dua l Con t ro l  (w i th opt i ons)  
W 1  r i n g  Diagram ASSD 
W i r i n g  D i a gram Fo* Du� l Con t ro l  Wi th 

1 2.0 Vol t  P i  l ot ton t ro 1 
Yi r l n g  D i ag ram For ASSD And 

Low O i l  Level Cuto ut Dev i ce 
W i r i n g  O i agr-101rd Fo r Du• l Con t rol  W i th 

Low O i l Leve l Cutout Dev i ce Wi tn 
1 20 Vo l t  P i l ot Con t ro l  

A-CAA-1 440 
A-CAA- 1 463 
A-CA- 1 476 
A-CA-1 497 
A-CA- 1 485 
A-CA- 1 497 

A-CA- 1 498 

16- 7 3 O P E R AT I O N  OF 3 WAY U N LOA D ER SO L E N O I D  
. R .  A .  
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CURT S ·TOLEDO, NC. 

Safety Precautions 
Supplement LV-474 

CAUTION 

Supplement To : 
CAP-200 
CAP-600 
CC/SM-1 

Before instal l i ng this compressor, read and understand the 
safety precautions contained with in  th is man u al ! !  

SAFETY 
At Curtis-To ledo , I n c .  safety is a primary concern . Beg i nn ing with the design stage,  safety i s  bu i lt i nto every 
"Curtis Compressor".  I t  is the pu rpose of th is manual to pass along the "safety f i rst" concept to you by 
provid ing  safety precaut ions throughout its pages.  

"WARNING !",  "CAUTION !",  and "DANG ER!" are displayed i n  larg e bold capital letters to cal l  attention to 
areas of vital conce rn .  They rep resent d i fferent deg rees of hazard seriousness,  as stated below. The safety 
precaution is spe l l ed out in bold upper and lower case letters. 

DANG ER ! 
Immediate hazards which wi l l  result in  severe 

personal i njury or death. 

WARNING ! 
Hazards or unsafe practices that could result i n  

personal i njury o r  death. 

CAUTION ! 
Hazards or unsafe practices which could resu lt 

in mi nor personal injury, product or property 
damage. 

E ach se cti o n  of t h i s  safety m a n u al and the company's operati n g  i nstru ct ion  m a n u a l ,  as w e l l  as any 
i nstructions suppl ied by manufacturers of supporting equipment, should be read and u nderstood prior to 
starting the co mpressor. I f  there are any questions reg arding any part of the i nstructions ,  p lease call your 
l o cal  C u rt is-To l ed o  D i stri b u t o r, or the C u rt is-To ledo factory before cre ati n g  a potent i a l l y  h azardous 
situation . Life,  l imb, o r  equipment could be saved with a simple phone cal l ,  (3 1 4) 383- 1 300.  
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SAFETY PRECAUTIONS 

The owner, lessor o r  operator of any compressor 
unit manufactured by Curtis-Toledo, Inc. is hereby 
warn e d  t h at f a i l u re to o b se rv e  al l s afety 
p r e c au t i o n s  m ay re s u l t  in  s e r i o u s i nj u ry to  
personnel and/or damag e  to property. 

Curtis-Toledo, Inc. neither states as fact, nor in any 
way implies that this list of safety precauti ons is an 
a l l  i n c lus ive  l i st .  t h e  o bs e rvance of w h i ch W i l l  
preve n t  a l l  d a m a g e  to  p r o p e rty o r  i nj u ry t o  
personnel.  

Every . reasonable effort has been taken to ensure 
that complete and correct instructions have been 
included in this manual.  However, possible updates 
a n d  ch a n g e s  m ay h ave o c c u rred s i n ce t h i s  
printing . C u rtis-Toledo,  I nc. reserves the right to 
c h a n g e  s p e c i f i cat i o n s ,  w i t h o u t  i n c u r ri n g  a n y  
o b l i g at i o n  f o r e q u i p m e n t  p re v i o u s l y  o r  s u b ­
sequently sold. 

C o m p r e s s o rs a n d/ o r  u n i t s  are asse m b l e d  to 
comply with the customer's purchase order and in 
compliance with Curtis-To ledo, Inc. specifications; 
alteration m ust not be made to the compressor or 
unit without Curtis-Toledo written approval. 

Provisions must be m ade by the owner, lessor or  
ope rator to h av e  a p ressu re reducing reg u l ator 
valve with air g auge in each service l ine to supply 
safe and p roper air pressure for the various use 
and applications. 

W h e n  s u pp l y i n g  a i r  p re s s u re d i rect f ro m a i r  
compressor t o  a tire chuck for public o r  operator 
use to inflate tires and so forth, a safety precaution 
sign in large bold print  must be posted in plain view 
at tire chuck location ,  "DANGER, AIR PRESSUR E  
FROM THIS CHUCK MAY EXCEED SAFE PRES­
S U R E  F O R  T I R E S  A N D  SO FO RTH " .  A hand 
operated gauge must be used to measure and not 
exceed safe inflated pressure. 
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Avo i d  d i s c h arg e a i r  t e m p e rat u re s  f r o m  t h e  
compressor exceeding the flash temperature of the 
l u br icati n g  o i l  in t h e  cran kcas e .  R e f e r  to t h e  
respective compressor i n stal lation and operating 
manual for  lubricant recom mendations. 

A new or rebui lt  reciprocating compressor should 
be run for 1 00 hours or as required at full discharge 
o perati ng pre s s u re to break- in  t h e  new p i sto n 
rings. Until rings are seated, the compressor wil l  
discharge higher th an n ormal amou nts of  oi l .  In 
l ight of this fact, the oi l  level should be checked 
m o re frequent ly  d u r i n g  the  1 00 h o u r  break- i n  
period. 

DANG ER !  
Air used for breathing or food processing m ust 
meet O.S.H .A. 29 C.F.R.  1 91 0.1 34 or F.D.A. 21 
C.F.R.  1 78.350 regulations. Fai lure to do so wil l  
cause severe inj ury or death. 

WARNI N G !  
C o m p res s o rs a re p r e c i s i o n  h i g h  s p e e d  
mechan ical  e q u i p m e n t  req u i r i n g  cauti o n  i n  
operati on to min i mize hazard t o  property and 
personnel. There are many obvious safety rules 
that must be observed i n  the operatio n  of this 
ty p e  of e q u i p m e n t .  L i s t e d  b e l ow ( I n  n o  
part icular  o rder)  are s o m e  additional  safety 
precautions that m ust be observed. 

• Transfer of toxic, dangero us, f lammable o r  
expl osive s u bstances us ing C u rtis-To ledo 
products Is  at  the User's risk. 

• Turn off and lockout/tagout the main power 
disconnect switch before attempting to work 
o r  perform any maintenance. 

• Do not attem pt to service any part of this unit 
while It Is running. 



WARNING ! 
• R e l i eve the system of a l l  p ressu re before 

attempting to service any part of the unit. 

• Do not operate the unit  with any of its safety 
guards, shields, or screens removed. 

• Do not remove or paint over any DANGER !, 
WA R N I N G ! ,  C A U T I O N ! ,  or I n stru ct i o n a l  
materials attached t o  the compressor. Lack 
of I n f o r m at i o n  r e g a r d i n g h a za r d o u s  
c o n d i ti o ns c a n  cause p ro perty damage o r  
personal injury. 

• Peri odical ly check al l  pressure rel ief valves 
for proper operation. 

• Do not change the pressu re sett ing of the 
pressure rel ief valve, restrict the function of 
t h e  p re ss u re re l i ef va lve,  or r e p l a c e  t h e  
pressure rel ief valve with a plug. 

• D o  n o t  i n s ta l l  a s h u toff  va l v e  in t h e  
c o m p r e s s o r  d i s c h a r g e  l i n e - w i t h o u t  f i rs t  
i nstal l i ng a pressure rel i ef valve o f  proper 
size and d esign between the sh utoff valve 
and the compressor. 

• Do not use plastic pipe, rubber hose, or lead­
t i n  s o l d e r e d  j o i n t s  i n  a n y  p a rt of t h e  
com pressed air system. 

• A l t e rat i o n s  m u s t  n o t  be m a d e  to t h i s  
c o m p re s s o r  w i t h o u t  C u rt i s-To l e d o 's 
approval.  

• Be s u re t h a t  a l l  t o o l s ,  s h i p p i n g  a n d  
instal lation debris have been rem oved from 
the compressor and Instal lation site prior to 
starting the compressor. 

• Do not operate the compressor i n  excess of 
the A.S.M.E. pressu re vessel rat ing for the 
r e c e i v e r  o r  t h e  s e rv i c e  rat i n g of t h e  
compressor, whichever is l ower. 

• Make a general overall  i ns pection of the unit 
daily and correct any unsafe situations. 

• " H o rs e p l ay "  of a n y  k i n d  i n vo l v i n g 
compressed air is dangerous and can cause 
very serious injury to the partici pants. 

• Do not touch the compressor during or after 
operation-it may be HOT. 

• P r o v i s i o n s  s h o u l d  b e  m a d e  t o  h a v e  t h e  
i nstruction man ual readi ly avai lab le  t o  the 
operator and mai ntenance personnel.  If for 
any reason any part of the manual becomes 
i l l eg i b l e  o r  t h e  m a n u a l  I s  l o s t ,  h a v e  i t  
replaced i mmediately. The i nstruction manual 
should be read periodical ly to refresh one's 
m e m o ry. It may prevent  a seri o u s  or fatal 
accident 

RECEIVI NG D E LIVERY 

Immediately upon receipt of compressor equipment 
and pri o r  to com pletely u n cratin g ,  the fol lowi n g  
steps should b e  taken : 

1 .  I nspect compressor equipment for damage that 
m ay h av e  o c c u rred d u r i n g  sh ipment .  If any 
damage is  found, demand an inspection from the 
carrier. Ask the carrier how to file a claim for 
s h i p p i n g  d a m ag e s .  ( R e f e r  to F R E I G H T  
D A M A G E  f o r  co m p,l ete d e ta i l s . )  S h i p p i n g  
d a m ag e  i s  n o t  c o v e r e d  b y  C u rt i s -To l e d o ' s  
compressor warranty. 

CAUTION ! 
I m p ro pe r  l i ft i n g  can resu l t  I n  compo nent o r  
system damage or personal i njury. Fol low good 
shop p racti ces and safety p ro cedu res when 
m oving the unit. 

2. E n s u re t h at ad e q u ate l i f t i n g  eq u i p m e n t  i s  
available for moving the compressor equipment. 

3. Read the compressor n ameplate to verify th e 
model and size ordered. 
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4. Read the motor nameplate to be sure the motor 
is c o mpati b l e  with y o u r  e l e ctrical  co nditio ns  
(volts, phase, hertz).  

5 .  Read the pressure relief valve n ameplate to be 
sure it  does not exceed the working pressure of 
the compressor or any other component in the 
system .  

6 Read and u nderstand the s afety p recautio ns  
contained within th is  man u al .  The su ccessfu l 
and efficient operation of compressor equipment 
depends largely upon the amount of care taken 
to instal l and m aintain the  equ ipment.  Curtis­
To l e d o  stro n g l y  reco m me n d s  that any or a l l  
person(s) in charge of instal l ing , maintaining, or  
s e rv i c i n g  o n e  o f  o u r  c o m p re s s o r s  read and 
understand entire contents of  this manual  and 
the r e s pect ive c o m p re s s o r  i n sta l l at i o n  and 
operating instruction manual in order to  perform 
such duties safely and efficiently. 



FREI G HT DAMAGE 

The tran s p o rtat i o n  i n d u stry h a s  ad o pte d  a 
modification with regard to the handl ing of obvious 
and concealed damag e c la ims.  Therefore, i t  is 
extremely important that you examine every carton 
and crate as soon as you receive it. If there is any 
obvious damag e  to th e sh ipping container, have 
the delivering carrier sign the freight bi l l ,  noting the 
apparent damag e, and request a damage report. 

If concealed damage is discovered at a later date, 
the carrier must be notified within 1 5  days of initial 
receipt of freig ht. Contact the carrier as soon as 
possible, g iving them an opportunity to inspect the 
sh ipment at the premises where the delivery was 
made. Do not move the damaged freight from the 
premises where the orig i n al del ivery was made . 
Retain all containers and packing for inspection by 
the carrier. 

INSTALLATI ON 

Curtis-Toledo's air compressors should b e  installed 
i n  an a r e a  t h at i s  c l e a n , w e l l  l i g h t ed , a n d  
adequately venti lated. Inspection and maintenance 
checks are req u ired dai l y. Th erefore , suff ic ient 
s pace n e e d s  t o  b e  p ro v i d e d a ro u n d  th e 
c o m p re s s o r  f o r  s afe  a n d  p r o p e r  i n s p e ct i o n .  
cleaning , and m aintenance . 

The compressor m ust not be instal led closer than 
1 5  i n c h e s  t o  a w al l ,  o r  24 i n c h e s  to a n o th e r  
compresso r. T h is al lows ample circu lation o f  air 
across the compressor cylinders,  heads and cooler 
(if so equipped) .  If at al l possible, the pul ley drive 
system ( i .e.  motor pul ley, compressor pulley, belts 
and g u ard) s h o u l d  be l ocated next to a wal l  to 
minimize any danger created by the drive system 
while the compressor is operating.  

D u e  to stand ard motor l i m itati o n s ,  i t  i s  reco m­
m e n d e d  t h at the c o m p re s s o r  be o p e rated i n  
temperatures u nder 1 04° F. I n  cold cl imates, the 
c o m p re s s o r  s h o u l d  b e  i n st al l ed i n  a h e at e d  
building. 

CAUTION !  
D o  n o t  operate th is  c o m p resso r i n  a m bient  
temperatu res l ower than -1 5 ° F. A cra nkcase 
heater is recom mended for a compressor that 
is to operate in temperatures under 32°F. 

WARNING ! 
Under no circumstances should a compressor 
b� ·  used in an area that may be exposed to 
toxic, volatile, or corrosive atmosphere. Do not 
store toxic, volatile, or corrosive agents near 
the compressor. 

MO UNTI NG 

Proper mounting of Curtis-Toledo compressors is  
crucial to  the  safe operation and longevity of the 
equipment. The i nstallation requires a flat and level 
concrete f loor or pad . State or local codes may 
mandate that the compressor be bolted to the floor. 
T h e  u n i t  m u s t  b e  l e ve l e d  and b o l ted maki n g  
absolutely certain the feet are not stressed i n  any 
manner. U neven feet drawn tightly to the concrete 
pad w i l l  c a u s e  s e v e re v i b rati o ns re s u l t i n g  i n  
cracked welds o r  fatig ue fai lure .  The customer is 
responsible for providing a suitable fou ndation. 

MOUNTING MOBILE UNITS 
Gas engine driven compressors mounted to truck 
beds should be fastened to the truck bed in such a 
way s o  as n o t  t o  c re ate any stress to th e a ir  
receiver tank. Truck beds, characteristically, have a 
tendency to flex and could cause damage to the 
receiver tank if the tank is fastened directly to the 
truck bed. I t  is the User's responsibility to provide 
an adequate m eans of fastening the unit in these 
applications. 
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WARNING ! 
NOISE 
Noise is a potential health hazard that m ust be 
consi dered . There are federal and local  l aws 
governing acceptable noise levels. Check with 
l ocal officials for specifications. 

Excessive noise can be effect ively red uced 
t h ro u g h  var i o u s m e t h o d s .  E a r  p l ug s ,  tota l  
e n c l os u res,  i n take s i l e n ce rs ,  b af f l e  wal l s ,  
re l o cati ng o r  iso lati n g  t h e  c o m p resso r  can 
reduce noise levels. Care m ust be taken when 
constructing total enclosures or baffle wal ls. If 
not properly constructed or positioned,  they 
could contribute to u nacceptable noise levels 
o r  overheating. I f  ear pl ugs effectively reduce 
the no ise, the user s h o u l d  make avai l a b l e  a 
s u p p l y  of e a r  p l u g s  n e a r  to  n o i s e  s o u rce.  
Consult your  local Curtis-Toledo Distrib utor if 
assistance is required. 



WARNIN G !  
Unusual noise or vibratio n  i ndicates a problem. 
Do not operate the compressor until  the source 
has been identified and corrected. 

ELECTRICAL SUPPLY R EQ U I R E M ENTS 

The e lectrical instal l at ion of this unit  should be 
performed by a qualified electrician with knowledge 
of the National Electrical Code ( N . E.C.) ,  O.S.H.A. 
c o d e  and/or  a n y  l o cal  o r  state codes h av i n g  
precedence. 

Before instal lation ,  the electrical supply should be 
checked for adequ ate wire size and transformer 
c a p a c i ty. A s u itab l e  c i rc u it b r e ake r or f u s ed 
disconnect switch should be provided. When a 3-
phase m oto r is used to drive a compressor, any 
unreasonable voltage imbalance between the legs 
must be el iminated and any low voltage corrected 
to prevent excessive current draw. Note: This unit 
must be grounded. 

T h e  i n stal lati o n ,  e l ectric moto r, wiring , and all 
e l e ctrical  contro l s  m ust be in  accordance with 
N F PA 70- f984 N ational Electric Code, National 
E lectric S afety Code, state and local codes. Failure 

to abide by the national, state and local codes may 
result in physical harm and/or property damage.  Do 
not by-pass motor overcurrent protection.  

DANG E R !  
H ig h  v o l tage m ay cause p e rs o n a l  I nj u ry o r  
d eath , p e r  O . S . H . A .  reg u l a t i o n s 1 9 1 0 . 1 37,  
d i sconnect  and l ocko ut/ta g o u t  a l l  e l ectri cal 
power suppl i es before opening the e lectrical 
enclosure or servicing. 

WARNI N G ! 
Never assume a com pressor is safe to work on 
just because it is not operati ng. It could restart 
a t  a n y  t i m e. F o l l ow a l l  safety p r e c a u t i o n s  
outlined. 

N EMA electrical enclosures and com ponents 
m ust be appropriate to the area i nstal le d. 

SYSTEM COM PONENTS 

Effic i e n cy and safety are the pri mary co ncerns 
w h e n  sel ecting compone nts fo r compressed air 
systems.  Products of inferior quality can not only 
h inder  performance of the u nit, but co uld cause 
system fai lures that result in bodily harm or even 
death . Select only top quality components for your 
system .  Call your local Curtis-Toledo Distributor for 
quality parts and professional advise. 

D RIVE PU LLEYS 
D rive pul leys must be properly aligned and drive 
belt tension set to specifications (refer to PU LLEY 
ALIGNMENT & BELT TENSION). Improper pulley 
a l i g n m e n t  a n d  b e l t  t e n s i o n  c a n  c a u s e  m o t o r  
overloading ,  excessive vibrati o n ,  and premature 
belt and/or bearing failure .  

DANG E R !  
Excessi ve c o m p ressor R P M's (speed) could  
cause a pul ley to  burst. In an instant, the pul ley 
c o u l d  s e p a rate I n t o  f ra g m e n t s  ca p a b l e  of  
penetrating the belt  guard and causing bodily 
harm or death. Do not operate the compressor 
above the recommended RPM. 
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GUARDS 
All mech anical action or  motion is  h azardous in 
varying degrees and needs to be guarded. Guards 
should be desig ned to achieve the required deg ree 
of protection and sti l l  a l low fu l l  ai r f low from the 
compresso r sheave across the un it. G uards shall 
be in co mpl iance with O S H A  safety and health 
standards 29 CFR 1 9 1 0.21 9 in OSHA m an ual 2206 
and any state or local codes. 

WARNI N G ! 
G u a r d s  m u s t  b e  faste n e d  i n  p l a c e  before  
start ing the c o m p ressor a n d  n ever rem oved 
before c utti ng off and l oc k i ng o u t  the main  
power supp ly. 

CH ECK VALVES 
Check valves are designed to prevent back-flow of 
a i r  pressure in the compressed ai r system (air  
flows freely in one direction only) .  The check valve 
m u st be prope rly s ized f o r  a i r  f low and temp­
erature. D o  not rely upon a check valve to isolate a 
compressor from a pressurized tank o r  compres­
s e d  a i r  d e l i ve ry s y s t e m d u r i n g  m a i n te n a n c e  
procedures!  



MANUAL SH UTOFF VALVES 
Manual shutoff valves block the flow of air pressure 
in either d i rect io n .  This type of valve can be used 
to isolate a compressor from pressu rized system, 
provided the s ystem i s  equ ipped with a pressure 
re l ief valve capable of b e i n g  manual ly  released.  
T h e  p re ss u re re l i e f v a l v e  s h o u l d be i n s ta l l ed 
b e t w e e n  t h e  m a n u a l s h u t o ff v a l v e  and t h e 
compr!;lssor. 

PRESSU R E  R E LI E F  VALVES 
P ress u re re l ief  valves a id  in preve n t i n g  system 
f a i l we s  by r e l i e v i n g  s y s t e m  p re s s u re w h e n 
co mpressed air reaches a determined leve l .  They 
are av a i l ab l e  i n  v a ri o u s  p r e s s u re s ett i n g s  to 
accomm o d ate a ran g e  of appl icat i o n s .  A check 
valve and pressu re re l ief valve are required in  al l 
compressor d ischarge l i n es.  Pressure rel ief valves 
are p r e s e t  by t h e  m a n u fa ct u re r  a n d  u n d e r  n o  
ci rcu mstances s h o u ld th e setti ng b e  changed by 
anyone other than the manufactu rer. 

DAN G E R !  
Pressure rel ief valves are designed to protect 
compressed a i r  syste ms in accorda nce with 
ASME 8 1 9  safety standards. Fai lure to provide 
properly sized pressure rel ief valves may cause 
property d a m a g e ,  severe perso n a l  i nj u ry o r  
even death. 

PRESSU R E  SWITCH 
T h e  p re s s u re s w i t c h  d e t e cts t h e  d e m a n d  f o r  
c o m p re s s ed a i r  a n d  a l l o ws t h e  m o t o r  t o  start . 
W h e n  t h e  d e m a n d  i s  s a t i s f i e d , t h e  u n i t stop s .  
P ressure switches provided by C u rt is-Toledo are 
pre-set at t h e  factory and u sual ly  do not req u i re 
adjustment. H oweve r, if adjustment is requ ired (by 
qual i f ied e l e ctr i c i a n )  refer to i n st ru ct i o n s  i n s ide 
cover of switch h o using , 

PR ESSUR E  
ADJUSTM ENT 
SCREW 

WARNI N G ! 
The m a x i m u m  d i s c h a r g e  p res s u re f o r t h e  
va rious models are estab l ished b y  the Curtis 
perfo r m a n ce data.  Do not  set  the p ress u re 
switch or regulators to exceed the design l i m it. 

WARNING ! 
E l e c t r i c  p o we r  a l wa y s  e x i sts  i n s i d e  t h e  
p ress u re switch whenever  t h e  c o m p ress o r  
package i s  con nected t o  a p ower su pply. B e  
careful not to touch a n y  electrica l  leads when 
setting the pressure switch. 

WARI� IN G !  
Never exceed the designed p ressure fo r the 
system or o v e r l o a d  the m o t o r  b e y o n d  its 
Maxi mum Am p Draw. 

• Ful l  Load Amps x Service Factor = Maximum 
Amp Draw. 

• Fu l l  Load Amps ( FLA) & Service Factor can 
normally be found on m otor nameplate. 

WARN ING ! 
Never assume a compressor is safe to work on 
just because it  is not operati ng. It may be in  the 
automatic stand-by m ode and may restart any 
ti me_ Fol l ow a l l  safety precautions o utl i ned i n  
STOPPING FOR MAINTENANCE. 

AIR INLET SYSTEM 

AIR INTAKE 
A clean , cool  and dry air  supply is essential to  the 
sati sfacto ry o p e rat i o n  of y o u r  C u rt is-To l edo a i r  
c o m p r e s s o r. T h e  s t a n d a rd a i r  f i l t e r  t h at t h e  
compre s s o r  i s  e q u i pp e d  wi th  w h e n  leav i n g  the 
factory i s  o f  s u ff i c i e n t  s iz e  and d e s ig n to  meet  
n o rm a l  c o n d i t i o n s ,  w h e n  p ro p e r l y  s e rv i ced , i n  
accordance with the mai nten ance section of th is  
manual .  

I f ,  however. the compresso r is  to be i n stalled in  a 
locat i o n  w h ere c o n s id e rable d u st ,  d i rt and other 
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con tam inants a re prevale nt ,  c o n s u l t  yo u r  C u rti s­
Toledo Distributor for advice and optional  f i l ters .  I t  
i s  the User's respo n s i b i l i ty to p rovide ade q u ate 
f i l tration fo r those conditions .  O i l  bath f i l ters are not 
to be used.  Warranty w i l l  be v o i d  if a fai l u re i s  
determined t o  b e  caused b y  i nadequate fi ltratio n .  

REMOTE INLET FI LTERS 
Depending on the s ize of the compressor and the 
size and construct ion of the room in  wh ich the u n it 
ope rates ,  t h e  a i r  i n l e t  m ay have to be l ocated 
o utside of the roo m .  I f  it is  necessary to remotely 



install the air filter, make the inlet piping as short 
and direct as possible. Remotely installed air filters 
can lead to v ibrations  i n  th e in let  p ip ing.  These 
vibrations can be m inimized by adding a pulsation 
dampener in the in let piping between the remote 
in let filter(s) and the compressor. 

I f  the  I ntake is  piped to o utside atm osphere ,  a 
hooded filter should be installed to prevent water o r  
snow from being ingested into the compressor. 

All in let piping should be at least the same size (or  
larger) i n  d iameter as the in let connection to the 
compressor. For every 1 0 feet of i n let p ip ing or 

every goo bend, increase the inlet piping diameter 
b y  o n e  p i p e  s i z e .  T h e  i n l e t  p i p i n g m u s t  be 
thoroughly clean inside. Remove all weld slag, rust 
or dirt. Galvanized pipe with th readed or flanged 
fittings is preferred. 

CAUTION ! 
Never l ocate the compresso r a i r  in let system 
where toxic, volati l e  or corrosive va pors, air  
t e m p e r a t u r e s  e x c e e d i n g  1 0 4 ° F. ,  water, o r  
extremely d irty air  could  b e  ingested.  These 
types of atm ospheres could  adversel y  affect 
the performance of the compressor system. 

COM P RESSED AIR DISCHARG E SYSTEM 

SLOPE ----
('ALLOWS MOISTURE TO DRAIN TOWARD MOISTURE TRAPS) 

PRESSURE RELIEF VALVE 
('PROTECTS COMPRESSOR 
DISCHARGE LINE) 

CHECK VALVE ('PERMITS ONE-WAY 
FLOW OF COMPRESSED AIR) 

MOISTURE/ MANUAL 
TRAP RELIEF VALVE 
('COLLECTS & REMOVES 
MOISTURE FROM SYSTEM) 

VALVE 

MOISTURE/ MANUAL 
TRAP RELIEF VALVE 
('COLLECTS & REMOVES 
MOISTURE FROM SYSTEM) 

('FACILITATES REMOVAL OR CONDENSATION) 

Typical Drop Leg & Com ponent Location 

The d i s c h a r g e  p i p i n g  s h o u l d  be of  t h e  sam e 
d iameter as the compressor discharge connection,  
o r  sized so that the pressure drop at any point in 
t h e  s y s t e m  d o e s n o t e x c e e d  1 0 % o f  the ai r 
receiver  p ressure .  I n stall aux i l i ary ai r receivers 
n ea r  h e av y  l o ad s  o r  at t h e  far e n d  of  a l o n g  
syste m .  This wil l  insure sufficient pressure if the 
use is  intermittent, or  sudden large demands are 
placed on the system. 

Discharge piping should slope to a drop leg (refer 
to T Y P I C A L  D R O P  L E G  & C O M PO N E N T  
LOCATION) o r  moisture trap to provide a col lection 
point wh ere moistu re can be easi ly removed. All  
service l ine outlets should be instal led above the 
m oisture traps to prevent moisture from entering 
the too l o r  device us ing the air. Manual  shutoff 

7 

valves, protected by pressure re lief valves, should 
be instal led at al l service l ine o utlets to el iminate 
leakage while the tools are not in use. 

As with any piping , all parts of the discharge piping 
should fit so as not to create any stress between 
the piping and components. 

WARNI N G !  
N e v e r  j o i n  p i p e s  o r  f i tt i n g s  w i t h  l e a d - t i n  
soldering. Welded or threaded steel pipes and 
cast i ron fitt ings, designed for  the pressures 
and temperatures, are recom m ended. 



WARNING ! 
PRESSURE V ESSELS 
A i r r e c e i v e r  t a n k s  a n d  o t h e r  p ress u re 
contai ning vessels such as (but not l imited to) 
pulsat ion  bottles, heat exchangers, moisture 
separators and traps, shal l  be i n  accordance 
with ASM E B o i l e r  and P ressure Vessel Code 
Section VIII and ANSI B 1 9.3 safety standards. 
They should be equipped with a pressure relief 
valve, pressure gauge, tank drai n, and manual 
shutoff valve. 

ASM E  c oded p ressure vessels m us t  not be 
m o d i f i e d ,  we l d e d ,  r e p a i r e d ,  r ew o rked o r  
subjected t o  operating conditions o utside the 
namep late rat i n gs.  S u c h  acti ons w i l l  negate 
code status, effect I nsurance status and may 

cause property damage, severe I njury or even 
death. 

C o n d e nsate m u st be d ra i n e d  f r o m  receive r  
d a i l y. A n  a u t o m at i c d ra i n  v a l v e  i s  re c o m ­
m e n d e d .  C h e c k  w e e k l y  t o  s e e  t h at t h e  
auto m a t i c  d ra i n  i s  o pe rat i n g  p r o pe r l y, see 
automatic recei ver d ra i n  I nstru ct ion.  Extend 
p ip ing from receiver drain away from unit  to 
provide safe and convenient  re m oval of the 
moisture. 

If the air  recei ver is go ing to be su bjected to 
tem peratures of 32°F or below, provisions m ust 
b e  m a d e  t o  g u a r d  a g a i n s t  f r e e z i n g  o f  t h e  
pressure rel ief val ves, p ressure gauge,  and 
moisture drain. 

PR ESTARTING CH ECKLIST 

WARN I N G !  
Never assume a compressor is safe to work on 
just because I t  is  not operating. It could restart 
at a n y  t i m e .  F o l l o w  a l l  safety p r e c a u t i o ns 
outl i ned i n  STOPPING FO R MAINTENANCE. 

WARNING ! 
Fai l u re to perfo rm the p re-start ing checkl ist 
m ay re s u l t  i n  m ec h an i cal  fai l u re,  p r o pe rty 
damage, serious injury o r  even death. 

Steps 1 through 1 2  should be performed prior to 
c o n n e c t i n g  t h e  u n i t to a p o w e r  s o u rce . l f  any 
condition of the checklist is not  satisfied, make the 
n e cess a ry adj u s t m e nts o r  co rrect i o n s b ef o r e  
starting t h e  compressor. 

1 .  R e m o ve a l l  i n st al l at i o n  to o l s  f r o m  t h e  
compressor and check for installation debris. 

2.  Curtis-Toledo compressors are normally shipped 
w i t h o u t  l u b r i ca n t  i n  t h e  cran kcas e .  B e f o re 
starting this compressor, add enough lubricant to 
the cran kcase to reg ister between the hig h and 
low marks. Use a non-detergent o i l  or consult the 
C u rt i s -To l e d o  facto ry for  reco m m e n d ati o n s ! 
Refer to the respective compressor  operating 
m anual  to determine  the co rrect amount and 
typ e  o f  l u b ri ca n t  to use for  yo u r  m o d e l  and 
application.  

3. C h e c k m ot o r  a n d  c o m p r e s s o r p u l l e ys f o r  
al i g n m e n t a n d  t i g h t n e s s  o n  s h aft ( r e f e r  t o  
PULLEY ALIGNMENT & B ELT TENSION), as 
s p e c i f i e d  i n  t h e  r e s p e ct i v e  c o m p re s s o r  
installation and operation instruction manual. 
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4. Manually rotate the compressor pu l ley several 
rotations to be s u re th ere are n o  m e chan i cal 
interferences. 

5. Check inlet p ip ing installation.  

6 . C h e ck b e l t  t e n s i o n .  ( R e f e r  to  P U L L EY 
ALIGNMENT & BELT TENSION.)  Refer to the 
respective compressor installation and operating 
instruction manual. 

7 .  Check all pressure connections for tightness. 

8 .  Make sure all pressure rel ief valves are correctly 
installed. 

9 .  Be s u re al l  g u ards are in  p lace and securely 
mounted. 

1 0. C h e c k  f u s e s ,  c i rc u i t  b re a ke rs , a n d  th e r mal 
o v e r l o ad s  for p r o p e r  s i z e . ( R e fe r  to  
ELECTRICAL SUPPLY REQUIREMENTS.)  

1 1 .  Open a l l  man ual shutoff valves at  and beyond 
the compressor discharge.  

1 2. Aft e r  a l l  t h e  ab o v e  c o n d i t i o n s  h av e  b e e n  
satisfied, the u nit can be connected to the proper 
power source. 

1 3. Jog the starter switch to check the rotatio n al 
direction of the compressor. It should agree with 
the rotation arrow on the compressor pul ley. 

1 4. Check for proper rotation of the cyli nder cooling 
fan (f ins i n s ide p u l l e y ) .  The fan s h o u l d  b low 
cooling air across the cyl inder. 



I NITIAL STARTI NG & O P E RATI NG 

This instructio n  manual, as well as any instructions 
s u p p l i e d  by m a n u fact u re rs of s u p p o rt i n g  
equipment, should b e  read and understood prior to 
starting the compressor. If there are any questions 
regarding any part of the instructions,  please cal l 
your local Curtis-Toledo Distributor, or the Curtis­
To ledo factory, (31 4) 383-1 300 ext. 285. 

W i th t h e  pre-start i n g  c h eck l ist  c o m p l eted and 
satisfied, start the compressor. Watch and listen for 
excessive vibration and strange noises. If either 
exist, stop the compressor, look for and correct the 
problem before re-starting. 

Torque cylinder to head capscrews, refer to torque 
specifications in the respective compressor 

installation and operating instruction manual. Then, 
ru n the compressor for at least 30 minutes .  Shut 
the u n it o ff and fo l low p re c aut i o n s  o ut l ined i n  
STOPPIN G  FOR MAINTENANC E. Retorque the 
head capscrews to the same specifications while 
the unit is sti l l  hot. 

Observe compressor operation closely for the first 
hour of operation and then frequently for the next 
seven hours.  After the first eight hours ,  monitor the 
compressor at least once every eight hours.  If any 
ab n o rm a l  c o n di t i o n s  are w i t n e s s e d ,  s t o p  the 
compresso r  and co rrect the p ro bl e m .  After two 
days of operation check belt tension,  oi l  level, and 
inspect the system for leaks. 

DAI LY STARTING CH ECKLIST 

WARNI N G !  
D o  n o t  p r o c e e d  u n t i l  t h e  P R E-STA R TI N G  
C H E C K L I ST a n d  I N IT I A L  STA R T I N G  & 
OPERATING sub-sections have been read and 
are thoroug hly understood. 

1 .  Check oil level in cran kcase. 

2.  D rain l iquid from the air receiver and moisture 
trap (if so equipped) . 

3 .  J o g  the starter b utto n and check compresso r  
rotations.  

4.  Start compressor per  factory instructions; refer to 
t h e  r e s p e ct ive c o m p re s s o r  i n stal l at i o n  an d 
operating instruction manual . 

5. C h e c k  syste m pres s u re .  D o  n o t  o p e rate the 
compressor in  excess of the A.S . M . E .  pressure 
vessel rating for the receiver or th e service rating 
of the compressor, whichever is lower. Refer to 
t h e  r e s pe ct ive c o m pre s s o r  i n stal l at io n and 
operating instruction manual . 

6 .  Check coo l ing fan rotati o n .  Fan blades of the 
compressor flywheel  force ambient  air across 
fins of the intercooler and cyl inder heads. 

? . C h e c k  a l l  p r e s s u r e  r e l i e f  v a l v e s  f o r  p ro p e r  
operation.  

8 .  Check contro l system for proper operation. 

STOPPING FO R MAINTENANCE 

The following procedures should be followed whe n  
sto p p i n g  t h e  c o m p re s s o r  f o r  m a i n t e n ance o r  
service. 

WARNING ! 
Never assume a compressor is safe to work on 
just because i t  is not operating. It could start at 
any t ime. 

1 .  Per O.S.H.A. regulation 1 9 1 0. 1 47:  The Control of  
H azard o u s  E n e rgy S o u rc e  ( Lo ckout/Tag o ut) , 
disconnect and lockout the main power source. 
D isplay a sign in clear view at the main power 
switch that the compressor is being serviced . 

2. Isolate the compressor from the compressed air 
s u p p l y by c l o s i ng a m a n u al s h u toff  v a l v e  
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upstream and downstream from the compressor. 
Display a sign in clear view at the shutoff valve 
stating that the compressor is being serviced. 

3. Lock open a pressure re l ie f  va lve with in  the 
pressu rized system to al low the system to be 
co m pl etely de-pressu rized .  N EV E R  remove a 
plug to relieve the pressure ! 

4. Open all manual drain valves within the area to 
be serviced. 

5. Wait for the unit to cool before starting to service. 
(Temperatures of 1 25°F can b u rn s kin . Some 
su rface tempe ratures exceed 350°F when the 
compressor is operating . )  
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SERVICING VALVES 

Compre s s o r  valve p lates and val ves s h o u ld be 
inspected and cleaned o n  a reg u lar basis. The 
valves are m ad e  o f  stai n less steel  and can be 
cleaned with a stiff bristle brush (not a wire brush!) .  
A clean safety solvent may also be used to loosen 
carbon deposits on the valve plates and valves. 
Handle al l parts with care ; do not ben d ,  mar o r  
scratch a n y  seal ing surfaces. 

WARNING ! 
N e v e r  u s e  g a s o l i n e ,  t h i n n e rs ,  o r  o t h e r  
flammable solutions to clean valves or related 
parts . 

Always re p lace g as kets w i t h - n e w  o n e s  w h e n  
servicing the valves. Check to be sure the valves 
are seated perfectly flat against the sealing surface 
around each port. Damaged or improperly seated 
valves wi l l  cau s e  l ow e r  than n o rmal disch arg e 
pressure, excessive heat, and carbon build up. 

MAI NTENANCE SCH E D U L E  

To assure maximum performance and service life 
of yo u r  c o m p re s s o r, a r o u t i n e  m a i n te n a n c e  
schedule should b e  developed. A sample schedule 
has been i n cl uded h e re to h el p  you d evelop a 
maintenance schedule designed for your particular 
ap p l i cat i o n . Ti m e  f r am e s  m ay n e e d  to b e  
shortened i n  harsher environments.  

The e n v e l o p e  s h i p p ed w i t h  the c o m p re s s o r  
contains  a manual for the respective co mpressor 
model which includes a preventative maintenance 
checklist. Make copies of this checklist and retain 
the master to make more copies as needed. On a 
copy of the checklist, enter dates and maintenance 
person's in itials in the appropriate spaces. Keep 
the checklist and this Instruction Manual readi ly 
available near the compressor. 

EVERY 8 HOURS (OR DAI LY) 
• Mai ntain o i l  leve l  between h igh and l ow level 

marks. ( Discoloration or a higher oil level reading 
may indicate the presence of condensed liquids.) 
Drai n and replace. 

• Drain d r o p  l e g s  and t raps i n  a i r  d i str i but ion  
system .  

• Give com pressor a n  overall visual inspection and 
be sure safety g uards are in place. 

• Check for u nusual noise or vibration.  

• Check for oi l  leaks. 

1 0  

EVERY 40 HOURS (OR WEEKLY) 
• Man ually operate the pressure relief valves to be 

certain they are working. 

• Clean the cool ing surfaces of the intercooler and 
compressor. 

• Check the compressor for ai r leaks. 

• Check the compressor air distribution system for 
leaks. 

• Inspect oil for contamination. Change more often 
under humid or dirty conditions. 

EVERY 1 60 HOURS (OR MONTH LY) 
• Check belt tension. 

• Torque pulley clamp screws or jamnut. 

EVERY 1 000 HOURS (OR EVERY 3 MONTHS) 
• C h a n g e  o i l  ( m o re f re q u e n t l y  i n  h a rs h e r  

environments).  

EVERY 1 000 HOURS (OR EVERY 6 MONTHS) 
• I nspect compressor  valves for leakage and/or 

carbon build-up. 

• I n spect piston u n l oade r  asse mbly, c lean and 
repair as  necessary. Refer  to  LV-473 herewith 
included. 



P I STON U N LOAD E R  ASSEMBLY I NSPECTION & M AI N ENANCE 

1 .  Re move unloader cap and unloader piston only. 

2 . 1 n s pect "0" Ring for deteri oratio n  or  cracking , 
replace as required (refer to Parts List) . 

3 . 1 n sp e ct fo r c o ntam i n at i o n  and c o rro s i o n  o n  
unloader piston and unloader cylinder I .D .  Clean 
or replace as required. 

4 .  Lubricate piston "0" Ring and cylinder I. D.  with 
Lith ium Hig h Temperature Grease (thin coating) .  
Reassemble piston and cap. 

5 . 1 f  u n l o ad e r  p i s t o n  a n d  cy l i n d e r  a re b o t h  
rem oved, u nloader adj ustment w i l l  b e  requ ired 
after reassembly. 

Note: Air to unloader shall be free of moisture and 
contami nati o n .  If nece ssary, a f i l ter  additi o n  is 
required. 

CYLINDER HEAD 
COVER PLATE 

P U LLEY ALI G NM ENT & BELT TENSI O N  

DEFLECTION 
1 /64" PER INCH 
OF SPAN 

Setting Belt  Tension 

I m prop e r  p u l ley  al ig n m e n t  and bel t  tension are 
causes for motor overloading, excessive vibration 
and pre mature b e l t  and/o r bear ing  fai l u re .  To 
prevent  t h i s  fro m happe n i n g ,  check the p u l l e y  
align ment and belt tension on a regu lar basis. 

A t  th i s  t i m e ,  i n s p e ct b o t h  t h e  m o to r a n d  
compressor pul leys for oi l ,  grease, nicks o r  burrs . 
Clean o r  replace pul leys if necessary. Make sure 
t h e  p u l l e y s  are  s e c u re l y  faste n e d .  A l i g n  t h e  
compressor pul ley with the motor  or  engine pulley. 
D rive belt grooves of both pulleys should be in l ine 
with each· other. 

Belt tension should be measured and adjusted to 
prov i d e  s m o oth  o p e rat i o n .  Step-by-ste p p ro ­
cedu re$ are provided here t o  correctly measure 
and set the drive belt tension :  

1 1  

1 .  Measure the span length o f  the drive. ( Refer to 
MAINTENANCE SCHEDULE.) See instructions 
in the respective model manual. 

2 .  Determine the amount  of deflection ( in inches) 
required to measure deflection force ( in pounds) 
by multiplying the span l ength x 1 /64 ( i . e .  32" 
span length x 1 /64 = 1 /2" of deflection required 
to measure deflection force) . 

3 .  Lay a straightedge across the top outer surface 
of a drive belt from pulley to pul ley. 

4. At the center of the span, perpendicular to the 
belt, apply pressure to the outer surface of the 
belt with a belt tension gauge.  Force the belt to 
th e predetermined deflection ( refer to Step 2).  
Record the reading on the belt  tension gauge 
arid compare to the chart. The deflection force 



- re ad i n g  s h o u ld b e  wi th i n  t h e  m i n i m um and 
m a x i m u m  v a l u e s  s h o w n . Adj u s t  b e l t ( s )  
according ly. A new belt (or new belt set) should 
be i n i t i a l l y  t e n s i o n e d  1 /3 g re ate r t h a n  t h e  
maximum valve. 

5. Recheck the tension of the new b elts several 
times in the first 50 hours of operation and adjust 
if necessary. Thereafter, check belt tension on  a 
regular basis. 

Trouble 

Low discharge pressure 

Water in the c rankcase 
( lubricant appears milky) 

TROUBLESHOOTI NG 

Probable Cause 

• Restricted inlet 

• Defective compressor valves 

• Leaks in the compressed air distribution system at fittings, 
connections, etc. 

• Pressure switch defective or set wrong 

• Drive belt slipping 

• Incorrect speed 

• Worn piston rings or loose piston 

• Leaking head gasket 

• Drain valve open 

• Defective pressure gauge 

• Pressure re lief valve leaking 

• Clogged intercooler 

• Loose compressor valves or leaking at valve gaskets 

• Compressor incorrectly sized for the altitude at the operating 
location 

• P iston rings not seated; allow 1 00 hour at ful l  pressure 

• Compressor does not run long enoug h  to get hot and vaporize 
the liquids squeezed out of the air during compression 

• Incorrect or  inferior grade of lubricant 

• System pressure leaking back through discharge valve 

Rusty valves and/or cyl inders • Compressor operated too infrequently 

• Compressor does not run long enough to get hot and vaporize 
the liquids squeezed out of the air during compression 
(compressor may be too large for application)  

• Compressor not properly prepared for storage 

• Discharge l ine from compressor head is pointed upward allowing 
condensation to drain back at shutdown 

1 2  
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Trouble 

Excessive vibration 

Excessive drive belt  wear 

Com pressor overheats 

High discharge temperature 

TRO U B LESHOOTIN G  (cont.) 

Probable Cause 

• I ncorrect speed 

• Compressor valves not functioning properly 

• Loose pu lley 

• Motor or engine out of balance 

• Compressor, motor or engine n ot secured tig htly, or tig htened into a 
bind 

• Foundation or frame inadequate 

• Piping inadequately supported or tightened into a bind 

• Excessive discharge pressure 

• Compressor feet may need to be leveled with shims 

• Pulleys out of al ignment 

• _ Belt too loose or too tight 

• Belt slipping 

• Pulley wobbling 

• Pulley groove damaged or  rough 

• Incorrect belts 

• Clogged intake system 

• Defective compressor valves 

• Pressure setting too h igh 

• Clogged intercooler, internal ly or externally 

• Inadequate ventilation, or recirculation of hot air 

• Pulley rotation wrong 

• Incorrect speed 

• Running clearances insufficient (piston to cylinder wal l or running 
g ear) 

• Lubrication inadequate 

• Compressor incorrectly sized 

• Compressor valve assemblies defective 

• Discharg e  pressure too high 

• Inadequate ventilation or hot air recirculating 

• Cooling su rfaces of compressor or intercooler excessively dirty 

• Internal surface of heat exchanger fouled 

• Ambient temp�rature too high 

• Scored or excessively worn cyl inder walls 
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Trouble 

Compressor knocks 

Excessive oi l  consumption 

Excessive current draw (To 
determine maximum amper­
age allowed , m ultiply the FLA 
on the motor n ameplate by the 
service factor. ) 

CAUTION ! 
Motor surface tem perature 

normally exceeds 1 70°F. 

TRO U B LESH OOTI NG (cont.> 

Probable Cause 

• Head clearance insufficient 

• Piston loose in cyl inder bore, cyl inder bore worn , piston or piston 
rings worn 

• Worn rods 

• Wrong pressure setting,  discharge pressure excessive 

• Crankcase lubrication i nadequate 

• Loose pulley 

• Compressor valve assemblies loose 

• Worn piston rings 

• Restricted intake system 

• Compressor running too hot 

• Breather valve not functioning properly 

• Oil level in  crankcase too high 

• Oil viscosity wrong for the application 

• Connecting rod out of alignment, bent or twisted 

• Leaking oil seal 

• P iston rings not seated (al low 1 00 hours for seating) 

• Wrong oil  (may be a detergent oi l  with a tendency to foam) 

• I nferior grade of oil 

• Low voltage (must be with in 1 0% of nameplate voltage) 

• Loose electrical connection 

• Wire size too small 

• Incorrect oi l  

• Discharge pressure too high 

• Intercooler plugging 

• Bearings tight or seizing 

• No crankshaft endplay 

• Motor sized incorrectly 

• Motor defective 

• Drive belts too tight 
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Trouble 

Com pressor knocks 

Excessive oi l  consumption 

Excessive current draw (To 
determine maximum amper­
age allowed, multiply the FLA 
on the motor nameplate by the 
service factor. ) 

CAUTION ! 
Motor surface tem perature 

normally exceeds 1 70°F. 

TRO U BLESHOOTING (cont.) 

Probable Cause 

• Head clearance insufficient 

• Piston loose in cylinder bore, cyl inder bore worn , piston or piston 
ri ngs worn 

• Worn rods 

• Wrong pressure setting,  discharge pressure excessive 

• Crankcase lubrication inadequate 

• Loose pulley 

• Compressor valve assemblies loose 

• Worn piston rings 

• Restricted intake system 

• Compressor running too hot 

• Breather valve not functioning properly 

• Oil level in crankcase too high 

• Oil viscosity wrong for the application 

• Connecting rod out of al ignment, bent or twisted 

• Leaking oil seal 

• P iston rings not seated (allow 1 00 hours for seating) 

• Wrong oil (may be a detergent oi l  with a tendency to foam) 

• Inferior grade of oil 

• Low voltage (must be with in 1 0% of nameplate voltage) 

• Loose electrical connection 

• Wire size too small 

• Incorrect oi l  

• Discharge pressure too high 

• Intercooler plugging 

• Bearings tight or seizing 

• No crankshaft endplay 

• Motor sized incorrectly 

• Motor defective 

• Drive belts too tight 
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TRO U B LESH OOTI NG {cont.) 

Trouble Probable Cause 

Fai lure to start • Power not on  

• Blown circuit fuse 

• Thermal overload fuses tripped 

• Low voltage 

• Faulty start switch 

• Power failure 

• Pressure switch incorrectly adjusted or faulty 

• Loose or broken wire 

• Motor defective 

• Compressor seized 

Motor stal ls • Motor overloaded ( refer to Excessive current draw) 
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@ JJbRIJJIII!N �or = gen-
R74* · *** • *** 

IO--- one -ttegullftt'ttt' u usa�ral 
R74* • *** · *** 

C�s �ati� 
et d'entretien 

�------,, AM-246 r------r==��======��l �----�) 
=tala 

Mantenimelnto 
AM-246 

Type 
G .. Usage general 
R .. Usage genera� 

debtt inverse 

Port 
3 ... 318* 
4._1/2" 
6 ... 314" 

Fllatage 
A ... PTF (1/4 sorties de jauge PTF) 
B .. ISO inclinA Rc (1/4 sorties de jauge ISO Rei 
G .. ISO parallele G (118 sorties de jauge ISO Rei 

Type de soupape Ressort (plage de r�glaga de 
R .. soupape de pression de sortie)* 

depression F ... 0,3 il 4 bar (5 a 60 psig) 
N .. autre type M .. 0,3 a 10 bar (5 a 150 psig) 

desoupape s .. 0, 7 il 16 bar ( 10 a 250 pslg) 

Tlpo 
G .. Usc general 
R Uso general, 

flujo inverse 

Puerto 
3 ... 318" 
4 ... 1/2" 
6 ... 314" 

Tlpo De Rosca Tlpo De Resorts (Rango De Ajuste)* 
A .. PTF(1/4 PTF puertos para manometro) Dlalragma F ... s A 60 psig (0.3 a 4 bar) 
B .. ISO Rc conlca (114 1SO Rc puertos para R .. Con relieve M .. 5 A 150 psig (0.3 a 10 bar) 

manometro) N .. Sin relieve S .. 10 A 250 psig (0.7 a 17.2 bar) 
G .. ISO G paralela (1/8 ISO Rc puertos para 

manometro) 
• N'utilisez pas cas r6gulalaurs pour contr61er des pressions en dehors des plages sp6cniees. • No usar estes reguladores para controlar preslones !�era de los rangos especilicados. 

SPECIACATIONS 
Liquids: air comprim6. 
Pression d'entree maxlmale: 300 pslg (20.7 bar) 
Plage de temp6rature:-18"C il 79"C (0 a 175 F). 

l'air d'alimentation do� Atre suffisamment sec pour 
6viter Ia lonnaUon de glace il des temp6ratures 
lniArieures il 2" C (35"F). 

MATER�UX DE CONSTRUCTION 
Corps: Aluminium 
Couvercle: Aluminium 
Soupape: Laiton 
Elastomlnes: Nitrile 
Bouchon lniArie..lr : nAtal 
PIECES DE RECHANGE 
Ktt d'entratlen (13. 15, 16, 17, 16) 

R6gulateurs de depression • • • • • • • • • •  4361-700 
R6gulateurs d'autre type . . . . . . . . . . .  4361·701 

Couvercle protecteur anu-manlpulations (bouton de 
r6glage seulement) . . . . . . . . . . . . . . ... 4355-51 

DIMENSIONS POUR LE MONTAGE DES PANNEAUX 
Diametre des orifices de montage des panneaux: 52mm 

(2.06") 
Epaisseur des panneaux: 2 8 6  mm (0,06" a 0,25") 

INSTALLATION 
1 . 1nstallez le r6gulateur dans Ia condufte d'air a tout 

angle -
• R74G - en aval des soupapes de contr61e de 

cycles, 
• R7 4R - en amont ou en a val des soupapes de con 

tr61e de cycle, 
• avec debtt d'air en direction de Ia flilche 

indiquee sur le COIPS. 
• aussl pres que possible de fapparaU a lubrifier. 

2.Branchez les tubes sur les ports appropriAs en utU· 
lsant de Ia pAte lsolante pour pas de vis sur las filets 
mAles uniquemenl Ewez de mettre de Ia pAte a fin­
terieur du lubrifiC8teur. 

3.1nstallez una jauge de pression ou bouchez las sorties 
de jauge. Las sorties de jauge peuvent aussl iltre util­
lsees comme sorties suppk!mentaires pour air reguk!. 

4. lnstallez un fiftre en amont du r6gulateur. 

REGLAGE 
1.Toumez le boulon de r6glage dans le sans des algu­

illes d'une montre pour augmenter Ia pression. 
Toumez dans le sans Inverse pour dirnlnuer Ia pres­
sion. 

2.Approchez toujours Ia pression desiree a partir d'une 
pression lnferleura. Lors d'une diminution d'une pres­
sion haute vers una pression basse, rAdulsez d'abord 
il una pression lnk!rieura il cella souhailee et elevez 
ensuhe a Ia pression souhattee. ·. 

3.REGLAGE DE BOUTON. Deplacez le bouton vers le 
bas pour verrouiller le r6glage de pression. Deplacez 
le bouton vers le haut pour deverrouiller. lnstallez un 
couvercle de protection contra les manipulations 
(reportez-vous a Ia section Pi6ces de rechange) pour 
prot9ger le r6glage. 

4.REGLAGE DE LA POIGNEE EN T. Serrez l'ecrou de 
blocage (8) pour verrouiller le r6glage de pression. 

�NORGREN Littleton, CO USA 

DEMONT AGE 
1 .  Ferrnez Ia pression d'alimentatlon. Reduisez Ia pres· 

sion d'aiimentation et de sortie a zero. Toumez le 
bouton de reglage ( 1 ou 7) completement dans le 
sans Inverse des aiguilles d'une montre. 

2.le r6gulateur paul iltre desassemble sans qu'il ne . 
soil necessaire de le deposer de Ia conduite d'alr. 
oesassemblez de Ia maniere lllustree sur Ia vue 
explosee. 

NETTOYAGE 
1 .  Nettoyez les pieces il reau ti�e savonneuse. 
2. Faites s6cher las pieces. Sechez les conduits 

Internes avec de fair comprime propre et sec. 
3. Verlfiez las pieces. Remplacez las pieces qui se 

revelent endommagees. 

MONTAGE 
1 .Lubrifiez las joints toriques, Ia tlge de sou papa ( 17), 

rextremlte de Ia vis de reglage (7), at las clrcon· 
lerences exterleures at las deux cOtes de Ia rondelle 
de blocage (4) avec de Ia gralsse il joints torlques. 

2.Montez le regulateur ainsl qu'indique sur Ia vue 
explosee. 

3.Tabie de couples 

Etement 
2, 10 (vis) 
14 (bouchon lnferleur) 

MISE EN GARDE 

Couple en nanometre 
(Pouce-livres) 
2,8 a 3,9 (25 a 35) 
2,3 a 3,4 120 a 30) 

Cas produits sont �us pour Atre utilises dans des 
systemes industrials il air comprime. N'utilisez pas cas 
prodults lorsque les pressions et temp6ratures 
depassent callas qui sont lndiquees dans Ia rubrlque 
SPECIFICATIONS. 

Si una pression de sortie depassant le reglage de 
pression du liltrelregulateur peut provoquer una rupture 
ou una defalllance des appareils situes en aval. 
lnstallez una soupape de depression en aval du 
liltrelregulateur. La pression de d6charge el la capaci!S 
de debit de Ia soupape de depression dolvent satisfaire 
les exigences du systeme. 

La precision des Indications des jauges de pression 
paul changer a Ia lois lors de l'expAdition (malgre una 
mise en bone soignee) et pendant Ia duree d'utilisation. 
Si una jali'Je de pression doit Atre utilises avec cas 
appareils et sl des Indications erronees peuvent affecter 
Ia securihl du personnel ou de toute proprlete, Ia jauge 
devra iltre calibres avant d'Atre installee et il des Inter­
valles r6guliers par Ia suite. En ce qui conceme les 
norrnes de jauges. veuillez vous reporter aux norrnes 
ANSI 840.8 

VeuiUez consulter Norgren avant d'utiliser cas pro­
duits avec des liquides autres que de l'air, dans le cas 
If applications non lndustrielles. ou dans le cas d'appli· 
cations de support vital. 

Phono 303-794·2611 Fax 303-795-9487 
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ESPECIFICACIONES DESENSAMBLE 
Fluido: Aire comprimido 
Presion maxiflla de entrada: 300 psig (20.7 bar) . 
Ranges de temperatura: 0 a 175"F (·18' a +79"C) 

El suministro de aire debera ser lo suficienlemente 
seco para evitar Ia lormacion de hielo a temporat­
uras por debajo de 35"F (2"C) 

MATERIALES DE CONSTRUCCION 
Cuerop: Aiuminio 
Bonet: Aluminio 
Valvua: Bronce 
Elastomeros: Nitrile 
Tap6n Inferior: Acetal 

PARTES D E  REEMPLAZO 
Kit de servicio (13,15,16,17,18,) 

Regulador con relieve .......................... 4361·700 
Regulador sin relieve ............................ 4381-701 

Cable sellador de seguridad (Solo para 
perilla de ajuste) ............................ : ........ 4355-51 

DIMENSIONES PARA MONTAJE EN PANEL 
Diametro para orilicio de montaje: 2.06" (52mm) 
Espesor de montaje para panel: 0.06" a 0.25" 

(2 a 6 mm) 

INSTALACION 
1. Instals el regulador en Ia linea de aire en 

cualquier angulo • 

• R7 4G - antes de valvulas de operacoin 
ciclica. i 

• R7 4R - antes o despu�s de las valvuras 
cfclicas 

• Siga Ia direccion de Ia fiecha sabre el . 
cuerpo. 

• Tan cerca como sea posible del 
dispositive en servicio. 

2. Conecte Ia tuberia utilizando sellador para cuer­
das, so so sabre las cuerdas macho. No p 3rmila 
que el sellador entre a Ia unidad. 

3. lnstale un manometro de presion o bien un tapon 
en los puertos, estos puedden ser usados como 
salidas auxiliares de presion regulada. 

4. lnstale un f!Uro antes del regulador. 

AJUSTE 
1 .  Gire de lzquierda a derecha para aumentar Ia 

presion y de derecha a izquierda para reducirla. 
2. Ajuste siempre Ia presion desde un rango menor 

al deseado. Cuando ajuste Ia presion desde un 
rango mayor, reduscala a un range menor al 
deseado, entonces aumente Ia presion hasta el 
rango adecuado a Ia aplicacion. 

3. PERILLA DE AJUSTE. Presione Ia perilla hacia 
abajo para asegurar el range de ajuste. Jalela 
para liberarla. lnstale un cable sellador de 
seguridad (Vea Partes de Reemplazo) para evi­
tar desajustes. 

4. MANIJA DE AJUSTE TIPO T. Apriete Ia c:mtrat­
uerca para asegurar el range de ajuste. 

1 .  Cierre Ia presion de entrada. reduzca Ia presion 
de las lineas de entrada y salida a cero. Gire Ia 
perilla de ajuste de derecha a izquierda pro 
completo (1 a 7 vuettas). 

2. Los reguladores pueden ser desensamblados 
sin removerlos de Ia linea de aire. Desensamble 
como se muestra en Ia vista esquematica. 

LIMPIEZA 
'1. limpie las partes ccn agua tibia y jab6n. 
2. Seque las partes. Sopletee los pasajes internes 

del cuerpo con aire limpio y seco. 
3. lnspeccione las partes y reemplace aquellas que 

se encuentren deterioradas. 

ENSAMBLE 
1: lubrique los empaques,vastago de Ia valvula 

(17), Ia punta del tornillo de ajuste (7), Ia circun­
ferencia exterior y ambos Iadas de Ia arandela 
{4) con grasa. 

2. Ensamble el regulador como se muestra en el 
diagrama de despiece. 

3. Tabla de torques 
Articulo Torque en Libras-Pulgada (Nm) 
2,10 (tornillo) 25 a 35 (2.8 a 3.9) 
14 (Tap6n inferior) 20 to 30 (2.3 a 3.4) 

ADVERTENCIA 
Estos productos son man ufacturados solo para ser 

usados en sistemas de aire comprimido. No use estes 
productos en donde las presiones o temperaturas 
excedan las Especlflcaclones. 

Si Ia presion de salida del regulador excede Ia ajusta­
da puede ocasionar al disposttivo alimentado, rupturas 
o !alias en el funcionamiento, instals un dispositive de 
alivio despues del fiitro/regulador. La presion de alivio y 
capacidad de fiujo de este disposttivo deben satisfaces 
las necesidades del sistema. 

La exactitud de un manometro de presion puede vari­
ar ya sea en el em barque (a pesar del cuidado al 
empacarlo), o bien durante Ia vida util de servicio. Sl un 
manometro de presion va a ser utilizado con estes pro­
ductos y una lectura incorrecta puede ocasionar riezgo 
para el personal o al proceso, el manometro debera ser 
calibrado antes de su instalacion y ser revisado a inter· 
vales regulares durante su uso. Para estandares sabre 
manometros, reflerase a ANSI B40 S. 

Antes de usar estes productos con fluidos diferentes 
aire comprimido,para usos no industriales o sistemas 
mantenedores de vida, consults a Norgren. 

littleton, CO USA Phone 303-794-261 1  Fax 303-795-9487 IMI 



GNCJRGREN Regulador para Aplica�oes Gerais lnstru�oes de � NORGREN General Purpose Regulator 'tif R74* • *** • *** 
Installation & Maintenance 

Instructions R74* • *** • *** lnstala�io e Manuten�io .-------r===�==��' l  1 �' ------� �-----r===;:==:=:=:=:=:=:=:�=IUI �----_,AM-246 (4195) Supersedes 9/94 
I . . . - I AM-246 . 

Tlpo ollficlo Rbsca DIJfragma Mala (Falxa Pressao Secundlirla) • Type PJrt Thlead Form Relief Type S�lng (OUtlet pressure 
G .. Aplica�s Gerais 3 ..... 118' A •. NPT (Orilicios para manometros: 1/8 NPT) R .. Com alivio F ... 0.3 a 4 bar (5 a 60 psig ) G .. General purpose 

R .. General purpose, 3 ... 3/8' A .. PTF(114 PTF guage ports) R .. Relieving adjustment range) • 
4 ... 112' B •• ISO Rc taper (114 ISO Rc guage ports) N .. Nonrelieviog F ... 5 to 60 psig (0.3 to 4 bar) R .. Aplica;:6es Gerais, fluxo 4 .... 1/4' B • .ISO Rc Conica (Orificios para man6metros: N ..  Sem alivio M .. 0.3 a 10 bar (5 a 1 50 psig ) 
6 ... 314' G . .ISO G parallel (1/B ISO Rc gauge ports) M .. s to 150 psig (0.3 to 10 bar) 

S .• 10 to 250 psig (0.7 to 16 bar) 
reverse 6 .... 314" Rc 1/8) S .. 0.7 a 16 bar (10 a 250 psig ) Reverse flow 

G . .ISO G Paralela (Orificios para 
man6metros: ISO Rc) 

' Nao use esses reguladores para controlar press6es fora das faixas especificadas. 
ESPECIFICACOES DESMONTAGEM 
Fluido: Ar comprimido 1 .  Deshgue a pressao primaria • Reduza a zero a 
Maxima pressao de entrada: 20.7 bar {300 psig) pressao nas linhas de entrada e safda. Gire 
Faixa de temperatura: -18"C a 79"C totalmente no senlido anti-horario o ajuste {1 
0 ar deve ser seco o suficiente para evitar for- ou 7). 
ma�ao de gelo em temperaturas abaixo de 2"C. 2. 0 regulador pode ser desmontado sem 
MATERIAlS 
Corpo: Aluminio 
Bonnet: Aluminio 
Valvula: Latao 
Elastomeros: Nitrnico 
Tampa inferior: Acetal 
PECAS DE REPOSICAO 
Kn de Reparo (13, 1 5, 16, 17, 18) 

Reguladores com alivio ...................... 4381·700 
Regu!adores sem alivio ..................... 4381·701 

Tampa do parafuso de trava (somente batao 
de ajuste) .............................................. 4355-51 

DIMENSOES PARA MONTAGEM EM f'AINEL 
Diametro orificio do paine! de montagem: 52 mm 
Espessura do paine!: de 2 a 6 mm 
INSTALACAO 
1. lnstale o regulador na linha de ar em qualquer 

Angulo · 
eR74G · antes das vaJvulas ciclicas 
• R74R · antes ou depois das valvulas ciclicas 
ecom fluxo de ar na dire�o da seta do corpo 
•lao proximo quanta passive! do disposnivo 

que esta sendo atendido 
2. Conecte a tubula�o nas roscas apropriadas 

usando selante somente nas roscas macho. 
Evite a entrada de selanle no interior do regu­
lador. 

3. Adapte urn man6metro ou plugue os orificios 
de manometros, os quais podem ser usados 
como saidas adicionais para o ar regulado. 

4. lnstale urn finro antes do regulador. 
REGULAGEM 
1 .  Gire no sentido horario para aumentar a 

pressao estabelecida. Gire no sentido anti· 
horario para diminuir a pressao estabelecida. 

2. Sempre atinja a pressao desejada a partir de 
uma pressao mais baixa. Para se reduzir de 
uma pressao mais atta para uma inferior, 
primeiro reduza para urn valor manor do que 
aquela desejada e posteriormente aumente a 
pressao final. 

3. BOTAO DE AJUSTE. Empurre o batao de 
ajuste para travar a pressao escolhida; puxe 
para liberar. lnstale urn parafuso de trava (veja 
Pef<Js de Reposlfao) para fixa-lo. 

4. AJUSTE DO MAN[PULO "T". Aperte a porca 
(B) para travar na pressao escolhida. 

�NonanEN S�o Paul0, SP Brasil 

remove-lo da linha de ar. Desmonte-o tal como 
na vista explodida. 

LIMPELA 
1. Limpe as pe;:as com agua moma e sabao. 
2. Seque-as, bern como as passagens internas do 

corpo usando ar comprimido seco e limpo. 
3 lnspecione as pe�s. Substnua as danificadas. 
MONTAGEM 
1. Lubrifique OS O'rings, haste da valvula (17), o 

parafuso de ajuste (7), a circunferencia extema 
da arruela (4) com uma leve camada de graxa 
de boa qualidade. . · 

2. Monte o regulador tal como na vista· explodida. 
3. Tabela de Torque 

• .  ,, ,: Item TorqO&;em N-m 
2, 1 C (parafuso) 2.8 a 3.9, 
14 (tampa inferior) 2.3 a 3.4 

ADVERTENCIAS 
Estes produtos devem ser usados somente em 

sistema1 de ar comprimido industrial. Nao os use 
onde prassoes e temperaturas excedam os va­
lores indicados nas Especificaf6es. 

Se a pressao de safda for superior a estabele· 
cida podendo causar danos ao equipamento, 
instale urn disposnivo de alivio de pressao ap6s o 
regulador, que atenda aos requisites do sistema. 

A precisao da indica�ao dos manornetros pode 
mudar, tanto durante o transporte (apesar dos 
cuidados na embalagem) como dur&r)le a vida Util. 

Se urn manOmetro for usado com esses produ­
tos e se indica�oes imprecisas puderem colocar 
em risco pessoas ou equipamentos, este deve ser 
calibrado antes da instala�o inicial e a intervalos 
regulares durante o seu uso. Para manometros 
standards refira-se a norma ANSI 840.1. 

Antes de usar asses produtos com fluidos dife· 
rentes do especificado, para aplica�oes nao indus· 

. triais, ou para sistemas de suporte a saude, con­
suite a r�orgren. · 

Fon3 01 1 ·522·10€6 Fax 01 1 ·523 2259 

• Do not use these regulators to control pressures outside of the specified ranges. 
SPECIFICATIONS DISASSEMBLY 
Fluid: Compressed air 1 .  Shut off inlet pressure. Reduce pressure in inlet 
Maximum inlet pressure: 300 psig (20.7 bar) and outlet lines to zero. Tum adjustment (1 or 7) 1 6 c1F-7 

:.-a Temperature range: o•to 1 75'F (·18" 1o 79"C). Air fully counterclockwise. 
supply must be dry enough to avoid ice forma· 2. Regulator can be disassembled without removal 
lion at temperatures below 35'F (2"C). : • from air line. Disassemble as shown on the �> · exploded view. ,-t�r MATERIALS OF CONSTRUCTION 

Body: Aluminum 
Bonnet: Aluminum 
Valve: Brass 
Elastomers: Nitrile 
Bottom Plug: Acetal 

,.
-·�CLEANING . i · c.: • 1. Clean parts wnh warm water and soap. 

• . '" 2. Rinse and dry p<orts. Blow out internal passages 
In body with clean, dry compressed air. 

® - 1 1  
3 .  Inspect parts. Replace those found t o  be dam· 

.;� · aged. 
REPLACEMENT ITEMS 
Service Kn (13, 15, 16, 17, 18) 

Relieving regulators ............................ 4381·700 
Nonrelieving regulators ..... , ................ 4381·701 

Tam per resistant cover (knob adjustment ,' 
only) , .................................................... f355·51 

II i PANEL �OUNTING DIMENSIONS : 
- 1

i
,

:2 Panel rnoU!]t.ing hole diameter: 2.06* (52min) 
Panel thickness: 0.06* to 0.25* (2 to 6 mm) ' : ·• ,  
INSTALLATION 

� 1. Install regulator in air line at any angle �· �-13 • R74G • upstream of cycling valves, -
• R74R · upstream or downstream of �ing 

20 _ 
valves, 

_ 21 • witq-air flow in direction of arrow on body, 

1 • as dlof:e as p_ossible to the device bail� 
22 , , serviced. l • -- � 2. Connect pi(�ing to proper ports using pi� Uvead 

1 . • :i'''' sealant on male threads only. Do not aiLlw • 
- 19 . � � ·; 'sealant to ��ler interior of regulator. 

· 

· ' : 3, install a presjlure gauge or plug the gauge ports. 

4 ,, \. • Gauge ports .i:an also be used as addttic.nal out· 
. -!- 1 7 . -� - lets lor rli'guliil�d air. j -� k�- - lns\all ,a fitt'r upstream of the regulator.; i- 18 

,· : ADJUSTMENT ' 1 
-.: 16 : 1. Tum adjust'{lenl clockwise to increase Jfessure 

... ,,. s�;tt!lJg;�l;�m adjustment counterclockw'sa to 
--'- . .  decrease pressure setting. 1 
\.!.) -:- 15 ?.:-Always approach the desired pressure from a e 1 

· lower pressure. When reducing from a �igher to 
-,.:.._ 14 a lower setting, first reduce to some pressure 

, 1 _· .• t.J'._<; f�; . 1\'!SS than that desired, then bring up to the 
f:t.:!t-�)k!�:-i; {���-��;r�pressure. . ·. 

; .;'-�:f-�hi,��.!>;J!-�'G;�pJU�TMENT. Push knob dowo1 to lock 
- . -' - · ,"::' "<• :f·�;h:;-,�i.��'-¥1!.-�ett�ng. Pull knob up to release. Install 

. ·., ) . ;:;c�.'.. i>T.'-�tit>Jijll:(resistant cover (see Replacemunt 
._. .. ;;t·.: ..,:, ; ' - ·;rems) to make setting tamper resistant. 

-�-- j . 4. T·HANDLE ADJUSTMENT. Tighten jant nut (B) 
� to lock pressure setting. 
f 
f 

@ NORGREN 1995 

ASSEMBLY 
1. Lubricate a-rings, valve stem (17), lip of adjust· 

ing screw (7), and the outer circumference and 
both sides of the thrust washer (4) with a light 
coat of good quality a-ring grease. 

2. Assemble the regulator as shown on the explod· 
ed view. 

3. Torque Table 
Item 
2, 1 0  (Screw) 
14 (Bottom plug) 

WARNING 

Torque in Inch-Pounds (N-m) 
25 to 35 (2.8 to 3.9) 
20 to 30 (2.3 to 3.4) 

These products are intended lor use in industrial 
compressed air systems only. Do not use these 
products where pressures and temperatures can 
exceed those listed under SpeclficaUons. 

If outlet pressure in excess of the regulator 
pressure setting could cause downstream equip­
ment to rupture or malfunction.Jn.stall a pressure 
relief device downstream of the:rt!!ulator. The relief 
pressure and flow capacny of the relief device must 
satisfy system requirements. ·• 

The accuracy of the indication of pressure 
gauges can change; both during shipment (despne 
care in packaging) and during thli service life. If a 
pressure gauge is to be used with these products 
and if inaccurale indications may be hazardous to 
personnel or property; the gauge should be cali· 
brated before inftial installation and at regular inter· 
vals during use. For gauge standards refer to ANSI 
840.1. 

' Before using these pr�ucts wnh fluids other 
than air, for nonindustriat ��· or for Ufe-
support systems consult�;.-, · · 

IMI �NORGREN Litt:eton, CO USA Phone 303·794·26 1 1  Fax 303-795·9487 IMI 
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Instruction Manual 
} DH Series 

GENERAL SAFETY 
INFORMATION 

1 .  Pressurized devices: This equipment is 
a pressure containing device. Do not 
exceed maximum operating pressure as 
shown on equipment serial number tag. 
Make sure equipment is depressurized 
before working on or disassembling it 
for service. 

2. Electrical: This equipment requires 
electricity to operate. I nstall equipment 
in compliance with national and local 
electrical codes. Standard equipment is 
supplied with NEMA 1 electrical 
enclosures and is not intended for 
installation in hazardous environments. 
Disconnect power supply to equipment 
when pertorming any electrical service 
work. 

3. Breathing Air: Air treated by this 
equipment may not be suitable for 
b reathing without further purification. 
Refer to OSHA standard 191 0.1 34 for 
t�e requirements for breathing quality 
an. 

MODEL 

DH-25 
DH-45 
DH-60 

DH-80 
DH-1 1 5  
DH-1 65 

DH-260 
DH-370 
DH-450 

DH-590 
DH-750 
DH-930 

DH-1 1 30 
DH-1 350 
DH-1 550 

DH-2100 
DH-3000 
DH-4 1 00 
DH-5400 

IMPORTANT: 
READ PRIOR TO STARTING THIS 
EQUIPMENT 

A. UNPACKING 
This shipment has been thoroughly checked 
packed and inspected before leaving our pl�nt. 
It was received in good condition by the 
carrier and was so acknowledged. 

1 .  Check for Visible Loss or Damage. I f  this 
shipment shows evidence of loss or damage 
at time of delivery to you, insist that a notation 
of this loss or damage be made on the delivery 
receipt by the carrier's agent. 

2. Check for Concealed Loss or Damage. When a 
shipment has been delivered to you in 
apparent good order, but concealed damage is 
found upon unpacking, notify the carrier 
imme� iately and

_ 
insist on his agent inspecting 

the shipment. Fifteen days from receipt of 
shipment is the maximum time l imit for 
requesting such inspection. Concealed 
damage claims are not our responsibility as 
our terms are F.O .B.  point of shipment. 

B. MOVING CAUTION: 
Do not lift by piping. Use lifting l ugs or fork lift. 

RATED FLOW 

25 SCFM 
45 SCFM 
60 SCFM 

80 SCFM 
1 1 5  SCFM 
1 65 SCFM 

260 SCFM 
370 SCFM 
450 SCFM 

590 SCFM 
750 SCFM 
930 SCFM 

1 1 30 SCFM 
1 350 SCFM 
1 550 SCFM 

2100 SCFM 
3000 SCFM 
4100 SCFM 
5400 SCFM 

HANKiSON® 
PRESSURE-SWING 
DESICCANT RPE 
COMPRESSED 
AIR DRYERS 

DESIGNATED AS MODELS 

25 
45 
60 

80 
1 1 5 
1 65 

260 
370 
450 

590 
750 
930 

1 1 30 
1 350 
1 550 

2 1 00 
3000 
4 1 00 
5400 

-=:;........_ - --- --- --_. 0 
FOR SERVICE INFORMATION CALL {41 2) 746-1 100 HANKiSON 

INTERNATIONAL 
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MINI INSTRUCTIONS 
For complete instructions on installation, operation, and maintenance, consult manual. 

I • INSTALLATION 
1 .  Install on level surface. 
2. Ambient temperature range: 35 to 1 20°F (1 .7 to 49°C) [ if low ambient package supplied: -1 0 to 1 20°F ( -23 to 49°C) ] 
3 . 1nstall purge m ufflers if shipped separately. 
4. Connect air from compressor to inlet. 

• Maximum compressed air temperature: 1 20°F (49°C) 
• Maximum compressed air pressure: Refer to serial number tag. 
• Minimum compressed air pressure: See section 2.2. 1 .2 . 

5. Connect outlet to air system. 
6. Refer to serial number tag for correct voltage. Connect to terminal strip in electrical enclosure. Standard units: connect wires to 

L 1 and L2, and ground screw. Automatic purge saving system: connect wires to positions·2 and 3; ground to position 1. 

I I. START UP 
1 .  Set or verify control board settings. See page 1 0. 
2. SLOWLY pressurize unit. 
3 .  Energize dryer by turning on/off switch on. 
4. Adjust purge air flow rate. Turn purge rate valve until Purge Pressure Gauge reads as shown in following table. 

NOTE: One tower must be purging when setting purge pressure. 

1 50 psig M.W.P. models 

I NLET PRESSURE 60- 100 1 1 0  120 1 30 140 150 
(psi g) 

CYCLE 1 0  45 43 41 39 37 36 
TIME Min. 

JUMPER 4 SETTING  Min. 70 66 63 60 58 56 

250 psig M.W.P. models 

I NLET PRESSURE 1 25 130 1 35 1 40 1 45 1 50  1 75 200 225 250 
(psi g) 

1 0  
CYCLE Min.  91  87 84 81 78 75 64 55 48 43 
TIME 

JUMPER 4 
SETTING Min .  - - - - - 1 32 1 1 3  99 88 78 

Ill • OPERATIONAL C HECKPOINTS 
1 .  POWER ON LIGHT - Power on light is i l luminated. 
2. MOISTURE INDICATOR - Indicator should be g reen (Allow 4 hours after start up for indicator to turn green). 
3. TOWER PRESSURE GAUGES • 

• Tower on l ine should read line pressure 
• Tower off line should read 2 psig or less while purging. I f  pressure exceeds 2 psig replace purge muffler elements. 

NOTE: An extra set of elements is shipped with dryer. 
4. PURGE PRESSURE GAUGE · Verify proper setting. · 

5. ON DRYERS SO EQUIPPED, CHECK FOR ALARM CONDITION. 

IV . DEPRESSURIZATION 
Isolate dryer. Run timer until both tower pressure gauges read 0 psig. 

3 



1 .0 DESCRIPTION 

1 .1 Function 

1 .1 .1 Dryer Dual tower regenerative desiccant dryers are an economi­
cal and reliable way to dry compressed air to dew points below the 
freezing point of water (dew points as low as -1 50°F [1 ppb @ 1 00 
psig] are possible) or reduce the moisture content of compressed air 
when used in critical process applications. 

These dryers continuously dry compressed air by using two identical 
towers, each containing a desiccant bed. While one tower is on-stream 
drying the compressed air, the other tower is off-stream being 
regenerated (reactivated, i.e., dried out). The towers are alternated on­
and off-stream so that dry desiccant is always in contact with the wet 
compressed air. In  this way a continuous supply of dry air downstream 
is possible. 

Desiccant dryers lower the dew point of compressed air by adsorbing 
the water vapor present in the compressed air onto the surface of the 
desiccant. Desiccant is a highly porous solid containing extensive 
surface area. 

A
_
dsorption occurs until the partial pressure of the water vapor in the 

a1r and that on the surface of the desiccant come into equi l ibrium. As 
adsorption occurs, heat is released (referred to as the heat of 
adsorption) and is stored in the bed for use during regeneration. 

De�iccant is regenerated by driving off (desorbing) the water collected 
on 1ts surface. Pressure-swing (also called heatless or heaterless 
bec�use no out�ide heat is added) dryers regenerate by expanding a 
portion (approximately 1 4_ - .� 5% at 1 00 psi g) of the d ried ai r to 
a�mosphenc pressure. Th1s swing in pressure" causes the expanded 
a!r to become very_ dry (have a very low vapor pressure). This very dry 
a1r �called purge a1r) plus the stored heat of adsorption allows the 
m01sture to desorb from the desiccant. The purge air then carries the 
desorbed water out of the dryer. 

1. 1.2 Optional Automatic Purge Saving System 
The Automatic Purge Saving System is designed to save energy (purge 
air) when pressure-swing dryers are operated at reduced loads. 
The patented Purge Saving System operates by monitoring the changes 
in temperature within the desiccant beds. These changes in temperature 
are the result of heat (thermal energy) that is released when a bed is on­
line drying (heat of adsorption), and the heat that is used when a bed is 
off-line being regenerated (heat of desorption). 
The magnitude of these changes in temperature is an indirect measure of 
the water vapor content in the air being dried. This information is used to 
determine the time a tower stays on line during the drying cycle. 

n � 
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1 .2 Operation 

1 .2.1 Dryer (Refer to Figure 1A.) 
Compressed air flows through inlet switching valve (3A) to tower 

(4A) where the air is dried. After the air is dried it flows through check 
valve (SA) and then to the dryer outlet. 

A portion of the dry air, the purge stream, branches off from the 
main air stream prior to the outlet. The purge stream flow rate is controlled 
by the adjustable purge  rate valve (6) and the purge orifice (7). 

The purg e  flow, which has been throttled to near atmospheric 
pressure, is directed through check valve (50) to tower (48). As the purge 
flow passes over the desiccant in tower (48), it removes the water vapor 
which was deposited there while the tower was on-line drying. The purge 
air then passes through purge and repressurization valve (98) and purge 
muffler (108) to the atmosphere. 

The dryer operates in this configuration for a period of time 
depending on whether the dryer is supplied with a standard or automatic 
control system, and on standard control systems, the cycle time chosen (4 
or 10 minutes) and the Purge Economizer Switch setting. 

After this time period, purge and repressurization valve (98) 
closes allowing tower (48) to repressurize slowly. Adequate 
repressurization time is allowed so that tower 48 is fully repressurized 
before switch over. On units with the standard control system, after 2 
minutes on a 4 minute cycle or 5 minutes on a 1 0  minute cycle, or on units 
with the automatic p urge saving system, after the sensing system 
determines that the desiccant bed is loaded, air inlet switching valve (38) 
opens and inlet switching valve (3A) closes. After six seconds purge and 
repressurization valve (9A) opens. · 

(Refer to Rgure 1 8.) Tower (48) is now drying the main air 
stream while tower (4A) is being regenerated by the purge air stream. The 
operation of the inlet switching and purge and repressurization valves is 
sequenced by the control system located in the electrical box. 

1.2.20ptional Automatic Purge Saving System (Refer to Rgure 1 C) 
Assume Tower A is on-line drying the air while tower B has just 

gone off-line to be regenerated. At the beginning of tower B's regenera­
tion cycle a temperature measurement is made at position 81. After the 
tower has been regenerated, another measurement is made at 81. The 
drop in temperature sensed during regeneration is an indirect measure 
of the water vapor content of the inlet air. The Purge Saving System's 
microprocessor then uses this information to calculate an allowable 
temperature rise in the bed during the drying cycle. 

When tower B goes back on-line, a temperature probe at 
position 82 measures the initial bed temperature at this point and then 
monitors the bed until the calculated temperature rise occurs. The 
temperature rise occurs as heat of adsorption is released during the 
drying process. The time for the temperature rise to occur depends on 
flow rate. At 100% flow the temperature rise takes five minutes, at 17% 
flow it takes 30 minutes. 

When the calculated temperature rise is reached, the towers 
switch with tower A now drying and tower 8 being regenerated. Tower 8 
regenerates tor 3.9 minutes, repressurizes, and remains idle until it is 
called upon for the next drying cycle. 

10A 
-::: 

� 98 108
::::-

38 
�___;;;'"T'---- __ j 

INLET 

FIGURE fA 

TOWER 4A DRYING: TOWER 4B REGENERATING 

8 

-:�OA 9A � 3A 38 
I t L-----.,.....__,;,--' 

INLET 

FIGURE 1B 
TOWER 48 DRYING: TOWER 4A REGENERATING 

1 .  Pressure Gauges 6. Adjustable Purge Rate Valve 
7. Purge Onfice (Desiccant Drying Towers) 

2. Purge Pressure Gauge 
3A. Left Air Inlet Switching Valve 
38. Right Inlet Switching Valve 
4. Desiccant Drying Towers 
5. Check Valves 

LEGEND 

Process Stream 

Purge Stream 

8. Pressure Relief Valves 
9A. Left Purge I Repressurization Valve 
98. Right Purge I Repressurization Valve 
10. Purge Mufflers 
1 1 .  Moisture Indicator 

,,, 
FIGURE 1C 
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2.0 INSTALLATION 
2.1 Location in the compressed air system. 

NOTE 
Air Compressor should be adequately sized to handle air system 
demands as well as purge loss. Failure to take this into account could 
result in overloading air compressors and/or insufficient air supply 
downstream. 

NOTE 
It is desirable to install dryer where compressed air is at the lowest 
possible temperature (downstream of aftercoolers) and the highest 
possible pressure (upstream of pressure reducing valves) without 
exceeding the maximum working pressure. (Refer to Figure 2A) 

(A) AFTERCOOLER/SEPARATOR · Compressed air entering dryer must 
be cooled to at least 1 20°F (49°C). Use aftercooler and separator if 
higher temperatures are present. 

NOTE 
Installation of a refrigerated dryer ahead of a pressure-swing desiccant 
dryer does not increase desiccant dryer capacity or reduce purge flow 
requirements. However a cooling unit installed ahead of the desiccant 
dryer reduces the inlet air 

Compressor 
Aftercooler Receiver 

FIGURE 2A 

(B & C) PREFIL TERS · Adequate filtration is required upstream of the 
dryer in order to protect the desiccant bed from contamination. The 
following filters are recommended: 
B · Air Line Filter ·  On compressed air systems utilizing non­
lubricated (oil-free) air compressors, use to protect desiccant bed from 
solid and liquid contamination. On systems with lubricated compres­
sors, use as a prefilter to the oil aerosol removal filter. 
C - Oil Aerosol Removal Filter· On systems with lubricated compres­
sors, use to remove oil aerosols and protect desiccant bed from oil 
contamination. 

(D) DESICCANT DRYER 
(E & F) AFTERFILTERS · To ensure downstream air purity (prevent 
desiccant dust from traveling downstream) adequate filtration 
downstream of the dryer is required. Depending on the degree of 
purity you require from your compressed air system, the following 
filters are recommended: 
E - Air Line Filter· Use as an afterfilter to remove desiccant fines and 
protect downstream components from solid particles 1 micron and 
larger. 
F • Oil Aerosol Removal Filter· Use as an afterfilter to filter out 
desiccant fines and protect downstream components from solid 
particles 0.025 micron and larger. 

OR 
Oil Vapor Adsorber • Use as an afterfilter to remove oil vapor and its 
subsequent taste and odor and to protect down-stream components 
from solid particles 0.025 micron and larger. 

NOTE 
By-pass lines and isolation valves are recommended so that mainte­
nance work can be performed without shutting off the air supply. 

2.2 Minimum & Maximum Operating Conditions 
The compressed air supply inlet should be checked periodically to ensure 
that equipment design specifications are not exceeded. Normally the 
compressor installation includes inter-coolers, aftercoolers, separators, 
receivers, or similar equipment which adequately pretreat the compressed if'\ 
air supply in order to avoid excessively high air temperatures and liquid � .. 
slugging of downstream equipment. 

2.2.1 Compressed air conditions 
2.2.1.1 Maximum working pressure: 

Refer to dryer Serial Number Tag. 

WARNING 
Do not operate the dryer at pressures above the maximum 
pressure shown on the tag. 

2.2.1 .2 Minimum working pressures: 
150 psig MWP models · 
60 psig (4. 1 bar) for dryers operated on a 1 0  minute cycle 
80 psig (5.6 bar) for dryers operated on a 4 minute cycle 
250 pslg MWP models • 

1 25 psig (8.6 bar) for dryers operated on a 1 0  minute cycle 
1 50 psig ( 10.3 bar) for dryers operated on a 4 minute cycle. 
If lower inlet pressures are encountered, consult factory. 

2.2. 1 .3 Maximum Inlet compressed air temperature: 
120°F (49°) 

. 

NOTE 
If inlet air is higher than 1 20°F ( 49°C) the air must be p recooled 
with an aftercooler. 

2.2.2Amblent temperatures: 
Minimum: 
Standard units: 35°F (1 .JCC) 
Units with optional low ambient package: - 1 0°F (-23°C) 
Maximum: 120°F (49°C) 

NOTE 
If dryer is installed in ambients below 35°F ( 1 .  7°C) heat tracing of 

the prefilters and inlet piping and valves is necessary to prevent 
condensate from freezing. If installing heat tracing, observe electrical 
class code requirements for type of duty specified. 

2.3 Mounting 
Install dryer on a level pad on floor. Holes are provided in the 
floor stand base angles for floor anchors if desired. 

NOTE 
Floor anchors must be used if area is subject to vibrations. 

2.4 Piping 
2.4.1 Inlet and Outlet c onnections 

Observe location of inlet and outlet connections as indicated in 
Figure 28, 2C, or 20 and connect inlet and outlet piping. 

NOTE 
All piping must be supported so as not to bear on the dryers or 
filters. 
2.4.2 Isolation valves 
If isolation valves are installed, it is recommended that gate 

valves be used to ensure that dryer is pressurized slowly. This is (_ 
particularly true if isolation valves are placed before and after pre-

· 

and after- filters where rapid pressurization could cause excessive 
pressure drop across filter cartridges. 



FIGURE 28 Models 25 through 80 

Left Tower Pressure 
Gauge� 

Left Tower Pressure 
Relief Valve 

Desiccant Fill Port 

Purge Pressure 
Adjustment Valve 

Desiccant Drain Port 

FRONT VIEW 

Right Tower Pressure 
Gauge 

Right Tower 
Pressure Relief Valve 

Moisture �-.-t-- Indicator 

Purge Pressure 
Gauge 

,_.....,."'" __ Purge Muffler 

314• Cia. 
Mounting Holes 

RIGHT SIDE VIEW 

l 
0 

I 

REAR VIEW 
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FIGURE 2C Models 1 1 5 through 21 00 

Left Tower Pressure 
Relief Valve 

\ .  

Desiccant Fill Port 

Right Tower Pressure R�llef Valve 

3/4' (1 9mm) Dla. Mounting Holes 

� 

Pilot Air Filter 

Purge Pressure Adjustment Valve� Moisture Indicator 

Right Tower 

* 

Left Tower Pressure Gauge 

Purge Pressure Gauge 

Desiccant Drain Port 

..,.....--- Pressure Gauge 

Electrical Enclosure 
(318" Entry) 

Purge Muffler 

Models 1 1 5  through 260 use solenoid valves. Models 370 through 21 00 use air operated butterfly valves. 

( 



Purge Pressure 
Gauge 

FIGURE 20 Models 3000 thru 5400 

Desiccant Fill Port 

Lifting Lugs 
Moisture Indicator 

Right Tower Pressure 
Gauge 

Electrical Enclosure 
(318' Entry) 

Purge Mufflers 

Desiccant Drain Port 

Air Outlet 
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2.5 Electrical Connections 
2.5.1 Power to Unit 

NOTE 
Check Serial Number Tag for correct voltage. 

2.5.1 . 1  Standard Unit 

2.5. 1.2 Automatic Purge Saving System(Refer to Figure 2F) 
Connect wires to terminals at positions 2 and 3 on the 

terminal strip. Ground to position 1. Do not make 
_
connections to 

terminals labeled with grounding symbol or labeled wtth RS. 
Set the voltage selection switch located at the lower edge of 

the control board for the proper supply voltage. 
Electrical entry is 7/B"Dia. hole for 1!2"nominal conduit entry. 

(Refer to Figure 2E) . 
Connect wires to terminals L 1 and L2 and ground screw on mountmg 
plate. Electrical entry is 3/8". 

2 .5 .2 Connections for external alarm 
2.5 .. 2.1 Standard Unit 
Switching Fai lure Alarm (optional) - Dry contacts for a remote alarm 
are supplied at terminals 1 1  and 1 2  
Maximum contact rating is :  
220 VAG - 0.15 amp 
1 1 0  VAG - 0.3 amp 
30 VDC - 1 .0 amp 

POWER REQUIREMENTS 

MODEL 

STANDARD CONTROL BOARD 

25 THRU 60 1 20V - 60 Hz, 1 1 0V - 50 Hz 

240V - 60 Hz, 220V - 50 Hz 

80 1 20V - 60 Hz, 1 10V - 50 Hz 

240V - 60 Hz. 220V - 50 Hz 

1 1 5  THRU 260 1 20V - 60 Hz, 1 1 0V - 50 Hz 

240V - 60 Hz. 220V - 50 Hz 

370 THRU 5400 1 20V - 60 Hz, 1 1 0V - 50 Hz 

240V - 60 Hz. 220V - 50 Hz 

AUTOMATIC PURGE SAVING SYSTEM 

25 THRU 60 120V - 60 Hz, 1 1 0V - 50 Hz 

240V - 60 Hz, 220V - 5Q Hz 

80 1 20V - 60 Hz, 1 10V - 50 Hz 

240V - 60 Hz, 220V - 50 Hz 

1 1 5  THRU 260 1 20V - 60 Hz, 1 1 0V - 50 Hz 

240V - 60 Hz, 220V - 50 Hz 

370 THRU 5400 1 20V - 60 Hz, 1 1 0V - 50 Hz 

240V - 60 Hz, 220V - 50 Hz 

2.5.2.2 Automatic Purge Saving System 
Dry contacts for a remote alarm are supplied at terminals 6 and 7. 

Maximum contact rating is: 
230 VAG - 4.3 amp 
1 15 VAG - 8. 7 amp 
200 VDC - 0. 15 amp 
100 VDC - 0.35 amp 
50 VDC - 1.2 amp 
30 VDC - 4.5 amp 
25 VDC - 10 amp 
10 VDC - 10 amp 

2.6 Provisions for Purge Exhaust -Purge exhaust must be routed through 
the factory supplied mufflers or piped to a remote location. 

2.6.1 Purge mufflers - If shipped separately, install purge exhaust 
mufflers in the locations shown in Figure 28, 2C or 2D. 

2.6.211 purge exhaust is piped to a remote location, choose a pipe size 
large enough so that back pressure through the piping is not created. 

WARNING 

Do not operate dryer without one of the above measures. Exhaus�ing air will 
result in noise levels above OSHA permissible levels and exhaustmg gas 
could potentially cause harm to persons or property. 

2.7 Initial Desiccant Charge -The dryer is shipped complete with desiccant 
and ready to operate after piping and electrical connections are made. 

AMPS 
WATIS I HOLDING INRUSH 

34.2 0.53 1 .28 

34.2 0.27 0.64 

44.1 0.68 2.70 

44.1 0.34 1 .35 

49.4 0.70 3.45 

49.4 0.35 1 . 73 

34.6 0.53 1 .24 

34.6 0.26 0.62 

44.2 0.62 1 .37 

44.2 0.31 0.68 

54.1 0.77 2.78 

54.1 0.38 1 .39 

59.4 0.78 3.53 

59.4 0.39 1 .77 

44.6 0.61 1 .33 

44.6 0.30 0.66 
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- - r  - 2 G I 

,... + ,  I J_l _ t_ - �L�C� - • I 1 I I J ' T  I 
I s3 1 o t·Ps : )7{ BCACK 21 LEFT TOWER PRESSURE SWITCH o...o-l- - - o..,.__o - -.- � - - - _, AND INDICATING LIGHT I � / ' I 

B I 10  I o-1- - -Bi:A"'CK- - 1 I I 1 -x-L T/ 1 � I .J 
_ 

�� _ _._ JA'-•!:.•£K_21 RIGHT TOWER PRESSURE SWITCH 11 � M AND INDICATING LIGHT 
s � �:- - - - - - - - I I '(-L T/ 51 1�1-'L -®- - - .J SWITCHING FAILURE LIGHT I / ' 

110V/230V- I SST I / ' 2 : POWER ON LIGHT 1P"'-�0/1!51Z!�Z- � - ...;L(jl':;_---------1 
r � - - - - - - -1 ��:rg��g{N¥���� ALARM RELAY 

I � L - - - - - - ­
�� - �  

• I 
I 0 I 

6 I 
_ _  .J 

lSOL. 

LEFT TOWER 
SWITCH SOL. 

RIGHT TOWER 
SWITCH SOL. 

LEFT TOWER PURGE AND 
REPRESSURIZATION 
SOL. 

RIGHT TOWER PURGE AND 
REPRESSURIZATION 
SOL. 

FIGURE 2E Electrical Schematic (Standard Dryers} 

LEGEND 

CR ........•.......••...........•.......•••• CONTROL RELAY 
FU ................................................ FUSE (MTH·S) 
HUM .................................................. HUMISTAT 
LT ...................... ........................................ LIGHT 
AM .............................. ANALOG PANEL METER 
PBS ....•...•.......•........•... PUSH BUTTON SWITCH 
PS ..•..................•............... PRESSURE SWITCH 
SOL ...................................... SOLENOID VALVE 
SST .................................. SOLID STATE TIMER 
DASHED LINE INDICATES OPTIONAL EQUIPMENT 

F---- --- ---------------------- 1 
0 

0 

R S � 
INPUT VOlTAGE_/ 
SELECTOR SVITCH 

I 
I 

0 31 J. 
38 . 
29 :::t: 28 . 27 . 
26 :::c 25 
21 � 23 :::c 22 
21 I"' . 
28 � :::c 19 18 :::c 17 I"' 16 ""' -

I 

15  s 1 .  
11 :::t: 13 
1 2  � :::t: 11 

j r-- II :::t: 9 I"' � 8 � - f- -o J ALARH Rti.A Y 7 

/f"" 6 - - ..., N.D.  DRY CONTACTS 
l 

-= I 
I lr-_j POVfR ON I j_ SWITCH 

.___, I 

I 
'" I 

I 
I 

� lPS 
.J;; 2PS 

SOL 
A 
, SOLI 
A SOL 

.A 
, SOLI 

left Tower lower Thermistor 

left Tower Upper Thermistor 

Right Tower lower Thermistor 

Right Tower Upper Thermistor 

left Tower Pressure Switch 

Right Tower Pressure Switch 

left Tower Purge & Repressurization 
Solenoid 

left Tower Switching Solenoid 

Right Tower Purge & Repressurization 
Solenoid 

Right Tower Switching Solenoid 

- - - - - - - - - - - - - - -1  1-- - - -- - - -- - - __ _ _  ___. 

Electrical Connection 

GND. 
LEGEND 

SOL ·-·--·--·--··--·------· SOLENOID VALVE 
PS -·····-··-·-------··------ PRESSURE SWITCH SW ·--·--··---------- SELECTOR SWITCH 

FIGURE 2F. ELECTRICAL SCHEMATIC (DRYERS WrrH AUTOMATIC PURGE SAVING SYSTEM} 
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3.0 OPERATION 
3.1 Start-up 

3.1 .1 Control board settings-Set or verify settings on control 
board (control board is found in electrical enclosure) 

3.1 . 1 . 1  Standard Unit Control Board 

NOTE 
Make settings with dryer de-energized (Power-On light off). 

3.1 .1 . 1 . 1  Cycle Time Jumper- Determine if dryer is to operate on a 
4 or 1 0  minute cycle time. Outlet dew points vary with inlet tempera­
tures and cycle times. Refer to Table 9 to determine cycle time 
required to produce the desired dew point. 
1 )For a 1 0  minute cycle - position jumper on top two terminals per 
Figure 3A1 . 
2) For a 4 minute cycle - position jumper on bottom two terminals per 
Rgure 3A2. 

3.1 .1 .1 .2Purge Economizer Switch- (DIP type switch) - Locate 
Purge Economizer Switch, Figure 3A3. 
1 )To set switch when dryer is operated at 1 00% of flow capacity, refer 
to Table 1 .  

NOTE 
Switch positions vary depending on cycle time and MWP of dryer. 

MWP of dryer is as indicated on Serial Number Tag. 
2)To set switch for flows below 100% of flow capacity: 
If dryer is operated at less than maximum flow capacity a reduction in 
purge air usage may be possible. Refer to Section 3.5.4 to determine 
maximum inlet flow capacity at operating pressure. Divide your actual 
flow by Maximum Flow to get % of Maximum Flow. 

· 

3) Refer to Table 8 and set DIP switches in Purge Economizer Switch 
(Rgure 3A3) accordingly. Push switches up for ON. If actual flow rate 
through the dryer is unknown, set the switches for 100%. 
EXAMPLE: A 60 scfm unit with 150 psig MWP operating on a 1 0  
minute cycle has a Maximum Rated Inlet Flow of 60 scfm @ 100 psig. 
Currently only 30 scfm is used. 30/60 = .50 = 50%. To save purge air 
set Purge Economizer Switch for 50% as shown in Table 8: DIP 
switches 1 and 4 are OFF, DIP switches 2 and 3 are ON. 

NOTE 
If full flow is restored, Purge Economizer Switch must be reset for 
100%. 

FUSE 

TIMER 
BOARD 

3A1 3A2 

��� D o D D O D  

D D 
0 D � 

RGURE 3A 

0 0 0 0 
0 0 0 0  

3A3 

TABLE 1 Purge Economizer Switch Setting For Maximum(100%)Fiow 

DRYER MWP 150 psig 250 psig 

DIP SWITCH NUMBER 1 2 3 4 1 2 3 

CYCLE TIME 10 Minute Off Off Off Ott Off Off On 
JUMPER 
SETTING 4 Minute Off Off On Off Off On On 

1 2  

4 

Off 

Off 

3. 1. 1.2 Automatic Purge Saving System Control Board 

3. 1. 1.2. 1 Voltage selection - Set the voltage selection 
switch located at the lower edge of the power board for the 
proper voltage. 

NOTE: 
Make certain that paper insulation in front of battery has been 
rem o ve d. 

3. 1. 1.2.2 Cycle selection 
A cycle selector allows two choices in the fixed cycle mode and 
three in the demand cycle mode. Cycle selection is accom­
plished by depressing the cycle selector switch repeatedly until 
the light indicating the desired cycle model illuminates. 
1) Fixed cycle mode 

10 minute - in this mode the dryer switches towers every 5 
minutes. With 100°F (38°C) inlet air, a -40°F (-40°C) pres 

sure dew point is produced. 
4 minute - In this mode the dryer switches towers every 2 
minutes. With 100°F (38°C) inlet air, a - 100°F (-73°C) 
pressure dew point is produced. 

(2) Demand Cycle Mode 
In this mode the dryer switches when the desiccant bed is 
loaded as signalled by a calculated temperature rise. Unit can 
be set to produce three outlet dew points, -40°F (-40°C), ooF (-
1 7.80C) and 40°F (4.4°C). 

NOTE: 
Automatic control will begin 1/2 cycle after start-up. 

NOTE: 
If a cycle change is made while dryer is operating, dryer will 
finish previous cycle (right tower drying terminates) before 
changing. Indicating light of newly selected mode will blink until 
changeover is complete. If it is necessary to begin a new 
selection immediately, shut unit off and on. (This is not 
recommended if either tower is in the regeneration mode since 
rapid repressurization could result.) 

NOTE: 
If switching to a cycle mode producing a lower dew point (e.g. 
0°F to -40°F [ - 1 7.8 to -40°C] ) while dryer is operating, one or 

. two days of operation may possibly be needed before the new 
dew point is achieved. 

Battery 

lOVER Sf& IUS 6 I r1 ""'jo I .,"' � Oj""' 
"""'"11'" 0') : ·-·· I ('.;"'""'"" � �a.E SEW:lllll 
0 4 llltllfU ! ,.U.ED 0 IG "UIH£S L � loot -,--,, • o ... ,,.,·: ·• PAJ�tt · 0 tf/olt": :II 1'2111' I Jt)'IAND f!l � 
O·�"f/•'4"CQlfr .. llll : ClC!..[ -o� r·� 501-1 

·---�-- l!il� ! Q SIIrtCMIN& "kUIIl o l(II'(MIUli( IIIIOft Dl..L..... 
0 "'" 
r - - - - - - - - - - - ..., 1 �· !:e r·1 : : : I I I : :  
: � : ! 
I I :, i I ,.;.'.-J --:.....1--l--- LFT. P&R 

l / � I : LFT. INLET SW. 
I / RT. P&R 
1 ( 0 AT. INLET SW. I ' ' ' I \ " : • 

I l � "  R . ' 
1 I �---� y II 1 y ' -- �" _ _ _ _ _ _} i � ' . ........., t.... . C a L .. _, 

: -·-: !. •••• J 

FIGURE3B 

/ Fuses 

Voltage Selection 
Switch 

l 



Yode l s  
l'lrge/Repress�.rtzatlon Velva 
C011plata Valva 
NEHA I :  128-61/ll8-51 

211-611220-51 
NEHA 1 , 1X: 121-61/llll-511 

211-611228-SII 
Repair Kit 

NEHA 1 
NEHA 1 , 1X 

Col i 
121-61/lll-51 
211-611228-SII 

Inlet Svltchlng Valve 
COtlplete Valve 
NEHA 1 :  121-61/l l l-58 

211-61/221-51 
NEHA 1 , 1X: 121-61/lli-SII 

211-61/228-51 
Repair Kit 

NEHA 1 
I£HA 1 , 1X 

Col i 
121-61/ l lll-58 
211-61/220-50 

Pi lot valve tor P�ry:t 
RepreasLriZetlon Ve ve 
COIIplete Valve 

121-61/111-51 
211-61/2211-51 

Repair Kit 
Col i  

121-681111-51 
211-60/228-51 

Pi lot Valve tor Inlat Svl tchlng Velva 
COtlplete Val VB 

121-60/118-51 
211-68/228-58 

Repelr Kit 
Col i  

128-61/111-51 
211-611228-51 

Pi lot Valva tor Inlet Svl tchlng Velva I c/v Auto1at1c Purge Saving System 1• 
121-61/l l 8-51 
211-61/221-51 

Repair Kit 
Coli  

121-61/111-51 
211-611228-51 

l'lrga Air Check Valve 
Outlet Air Check Velva 
Pressure Railer Velva 
Ad ustebls l'lrae Rete Valve 
Pi lot Air F i lter Cartri dge 
l'lrga Hutfl er  
Huffier Insert 
Strainer 
T l•er I v/o Svl tchtng Fai lure Aler• l 

121-60/111-51 
211-681228-51 

Tt•er I c/v Svl tchtng FeiiLrs AIDI'II I 
121-611111-51 
211-61/220-58 

T t•er/AutlliiDtlc P�rge SevJng Syste•• 
1211218 
ON/Otf Sv I tch 

I£HA 1 
I£"A 1 ,1X 
Auto. Purge Savina Svste•• 

Indicator Ll�t I Green I 
NEHA 1 :  1 -61/lll-51 

210-601228-58 
NEHA 1 , 1X:  121-61/lli-SII 

211-611221-51 
Indicator Llfat I Rad I 
NEHA 1 :  1 0-61/U0-51 

211-611220-51 
NEHA 1 , 1X:  128-61/1111-SII 

211-61/228-51 
Indicator Llfat Umber I 
NEHA 1 :  1 1-61/lll-51 

211-6112211-SII 
NEHA 1, 1X: 121-61/l l l-58 

211-61/228-58 
"ol sture Indi cator 
PLrQe Orltlca 
Tovar PressLre Gauge 

&Re_Fiov Indicator �a 
Pressure Sv Itch 
Pressure Sv ltch 
Auto•atlc l'lraa Savina Svsta•• 
Ther•letor• 

750 130 
1821.191.31 1821 . 191.31 

1821 . 193.1 1821 . 193. 5  

N/A N/A 
N/A N/A 

1821.191.21 1821.191 . 21 

1821 .193.5 1828.193.5 

N/A N/A 
N/A N/A 

1811 . 711 . 29 1811 . 71 1 . 29 
1811.739 . 1  1818.739 . 1  
1811. 113. 12 1811 . 113.12 

1811. 132 . 1  1811. 132. 1 
1811. 132.2 1811. 132.2 

1811. 713. 15 1811.713. 15 
1811. 739 . 2  1818.739.2 
1811. 113.26 1811.113.26 

1811. 132.5 1811. 132.5 
1811. 132. 6  1811. 132.6 

1811. 71 1 . 29 1811. 71 1 . 29 
1811.739 . 1  181 1 . 739 . 1  
1811. 113. 12 1811. 113.12 

1811. 132 . 1  1811. 132 . 1  
1811. 132.2 1811. 132.2 
1821. 111.2 1828. 111 . 2  
1821. 111 . 7  1821 . 111. 7  
1821 .658 . 6  1821. 658 . 7  
1821 . 283. 5  1821. 283. 5  
1731-3 1731-3 
3112.516.6 3112.516.6 
3112 . 1 1 1 . 5  3112. 111 . 5  
8835 . 739 . 2  8835. 739. 3  

5915. 691 . 8  5915. 691. 8  
5915 . 691 . 9  5915. 691. 9  

5915.690 . 1 8  5915. 691. 11 
5915. 698 . 1 1  5915. 698 . 1 1  

5915.691 . 3  5915.691 . 3  

6111. 716. 3  6111.706 . 3  
6111. 729 . 1 1  6111.729 . 1 1  
6111. 729.21 6111. 729.21 

6358. 157.3 6351. 157. 3  
6358. 157.9 6351. 157. 8  
6351. 118.6 6351. 118.6 
6351. 118. 1 6351.118 . 1  

6351. 157.2 6351. 157 . 2  
6351 . 157. 7 6351. 157. 7 
6351 . 118. 7  6351.118.7  
6351 . 118.2 6351 . 118.2 

6351. 157. 1 6351. 157. 1 
6351 . 157.6 6351. 157.6 
6351. 118. 8 6358.118. 8 
6351 . 118.3 6351 . 118.3 
3111-1 31111-1 
33. 1686-13 33. 1687-13 
6685.279. 1  6685 . 279. 1  
6685. 279. 1 6685. 279. 1 
1131. 138. 1 1131. 138. 1  

1131 . 138. 12 1138. 138. 12 

6685 . 756. 1  6685 . 756. 1 
• Ite•s required tor use v t th Automatic Purge Sav1ng .Syata. 

1 130 
1821.191.32 

18211 . 193. 1  

N/A 
N/A 

1821. 898.35 

1828 . 893. 1  

NIA 
N/A 

1811. 71 1 . 29 
1811.739 . 1  
1818. 113. 12 

1811. 132 . 1  
1811 . 132.2 

1811. 713. 15 
1811. 739.2 
1811.113.26 

1811 . 132.5 
1811 . 132.6 

1811 . 7 1 1 . 29 
1811.739 . 1  
1811. 113.12 

1811. 132 . 1  
1811. 132.2 
1821 . 111.2 
1821. 111 . 1  
1821. 658 . 7  
1820 . 283.5 
1731-3 
3112.516 . 7  
3112 . 10 1 . 6  
8835. 739.3 

5915. 691. 8  
5915. 691. 9  

5915.691 . 1 1  
5915. 698 . 1 1  

5915. 691 . 3  

6lla.  716 . 3  
6 l l 8 .  729. 1 1  
&Ill. 729. 21 

6350 . 157.3 
6350. 157 . 8  
6350 . 118.6 
6350 . 118 . 1  

6351. 157.2 
6351. 157. 7 
6351. 118.7 
6351 . 118.2 

6351. 157. 1 
63511. 157.6 
63511. 118. 8 
63511. 118.3 
3111-1 
33 . 1 688-12 
6685 . 279. 1  
6685. 279.1 
11311. 138. 1  

1131. 138 . 1 2  

6685 . 756. 1  

1350 1550 2100 3000 4100 5400 
1821.198.32 1821 . 198 . 32 1821 . 191. 33 1821.191.33 1821.198.31 1828.198.31 

1821 . 193. 1  1821 . 193. 1  1821 . 193.2 1821.1193.2 1821. 193.3 1821 .193.3 

N/A N/A N/A N/A N/A N/A 
N/A N/A HIA N/A N/A N/A 

1828 . 198 . 35 1821 . 1911 .21 1821 .191.21 1821 .191.36 1828.1911.36 1821 . 198 . 36 

1821.193 . 1  1821.193.2 1821. 193. 2  1821.193.3 1828 . 193. 3  1821.193.3 

NIA HIA N/A HIA N/A N/A 
N/A N/A N/A N/A N/A N/A 

1811 . 71 1 . 29 1811 . 71 1 . 29 1811 . 71 1 . 29 1811.711.29 1818 . 71 1 . 29  1811. 711 . 29  
1818. 739 . 1  1811.739 . 1  1811.739 . 1  1811 . 739 . 1  1811.739 . 1  1811.739 . 1  
1811.113.12 1818 . 113. 12 1811. 113. 12 1811.113 . 1 2  181 1 . 113. 12 1811. 113. 12 

1811 . 132 . 1  1811 . 132. 1  1818. 132 . 1  1811. 132 . 1  1811. 132 . 1  1811 . 132 . 1  
1818. 132.2 1811.132.2 1811. 132.2 1811. 132 . 2  18111.132.2 1811. 132.2 

1811 . 713 . 15 1811.713.15 1811.713. 15 1811. 713. 15 18111.713. 15 1811 . 713. 15 
1818 . 739 . 2  1811. 739.2 1811. 739 . 2  1818.739.2 1818. 739 . 2  1811. 739 . 2  
1811. 113.26 1811.113.26 1811.113.26 1811. 113.26 181 8 . 113.26 1811. 113.26 1 
181 1 . 132. 5  1811. 132 . 5  1811. 132.5 1811 . 132. 5  1818 . 132. 5  1811. 132.5 
1811. 132.6 1811. 132.6 1811. 132 . 6  1811 . 132.6 1811. 132.6 1811. 132.6 

I 

181 1 . 71 1 . 29 1811. 71 1 . 29 1811. 711. 29 1811. 71 1 . 29 1811. 71 1 . 29 1811 . 7 1 1 . 29 
1811.739 . 1  1811.739 . 1  1811.739 . 1  1811.739 . 1  1811 . 739. 1  1811.739 . 1  
1811 . 113 . 12 1811.113 . 1 2  1811. 113. 12 1811.113 . 1 2  181 1 . 113. 12 1811. 113. 12 

1811. 132 . 1  1811 . 132. 1  181 1 . 132. 1 1811 . 132. 1  181 1 . 132 . 1  1811. 132 . 1  
1811. 132.2 1811.132.2 1811. 132.2 1811 . 132. 2  181 8 . 132. 2  1811 . 132.2 
1821. 111 . 2  1821. 1 11 . 3  1821. 111 . 3  1821. 111 . 1  1821 . 11 1 . 5  1821. 181 . 5  
1821 . 111 . 1  1821. 111 . 5  1821 . 11 1 . 5  1821 . 111 . 6  1821 . 111 . 6  1821 . 111.6  
1821.658.8 1821 .658.8 1821 .658.9 1821 .658.9 1828 .658.8 1821. 658 . 9  
1828.283 . 5  1821 . 283. 1  1821.283.1 1821.283 . 1  1821 .283 . 1  1821.283 . 1 1  
1731-3 1731-3 1731-3 1731-3 1731-3 1731-3 
3112.516 . 7  3112.516. 7  3112.516.8 3112.516.9 3112.516.9 3112.516.9 
3112 . 111 . 6  3112 . 111 . 6  3112 . 1 11 . 7  3112. 111 . 8  3112 . 11 1 . 8  3112 . 1 1 1 . 8  
8835 . 739.3 8835 . 739.3 8835 . 739. 3  N/A HIA N/A 

5915 . 6911. 8  5915. 6911. 8  5915.691. 8  5915.691.8 5915 . 6911 . 8  5915 . 6911 . 8  
5915 . 6911. 9  5915 .691. 9 5915. 691. 9  5915 .690.9 5915.6911 . 9  5915. 691 . 9  

5915.6911. 11 5915 .698.11 5915.691. 11 5915.691. 11 5915.690 . 1 1  5915.6911. 11 
5915.6911. 1 1 5915 . 6911 . 1 1  5915. 6911 . 1 1  5915.698 . 1 1  5915.6911. 11 5915.698 . 1 1  

5915.691 . 3  5915 .691 . 3  5915 . 691.3 5915.691 . 3  5915.691 . 3  5915.691 . 3  

6111.706 . 3  6111.706.3 6111.716.3 6111.786.3 6111 . 716. 3  6111.786.3 
6111.729 . 1 1  6118 . 729 . 1 1  6111.729 . l l  6111.729 . 1 1  6118.729 . 1 1  6111.729 . 1 1  
6111. 729.21 6111 . 729.21 6111.729.21 6111.729.21 6118 . 729. 28 6111. 729.21 

6351 . 157. 3  6351. 157. 3 6350. 157 . 3  6350. 157. 3 6350 . 157. 3 6358. 157. 3 
6358 . 157. 8  6350. 157.8 6351. 157.8 6351. 157.8 6351 . 157.8 6351 . 157.8 
6351 .118.6 6358. 118 . 6  6351. 118.6 6351 . 118.6 6358 . 11 8 . 6  6350 . 118.6 
6351.118 . 1  6351. 118. 1 6351. 118. 1 6351. 118. 1 6358 . 118. 1  6351. 118. 1 

6351. 157.2 6351. 157.2 6358 . 157.2 6351 . 157.2 6351. 157.2 6351. 157 . 2  
6351. 157. 7 6351. 157. 7 6351. 157. 7 6351 . 157. 7 6351. 157. 7 6351 . 1 57 . 7  
6351 . 118. 7  6351. 118. 7 6351 . 118. 7 6351.118.7 6351 . 118.7 6351 . 11 8 . 7  
6351 . 118.2 6358.118.2 6351 .118.2 6351 .118.2 6351 . 118.2 6358 . 118.2 

6351 . 157 . 1  6351 . 157. 1 6358 . 157 . 1  6351. 157 . I  6351. 157. 1 6351 . 157 . 1  
6351. 157.6 6351. 157. 6 6351.157.6 6351. 157. 6 6351.157.6 6351 . 157.6 
6351. 118. 8 6351. 118. 8 6351.118.8  6351. 118.8 6351. 118.8  6351 . 1 1 8 . 8  
6351 . 118.3 6351.118.3 6351 .118.3 6351 . 118.3 6351 . 118.3 6358.118.3 
3181-1 3811-1 3881-1 3811-1 3181-1 3111-1 
33 . 1689-12 33. 1691-12 33. 1691-12 33. 1692-81 33 . 1693-11 33. 1691-11 
6685 .279. 1 6685.279. 1 6685.279. 1 6685.279 . 1  6685 .279 . 1  6685 . 279 . 1  
6685.279. 1 6685.279. 1  6685 .279 . 1  6685.279 . 1  6685.279 . 1  6685.279 . 1  
11311. 1311. 1  1131 . 138. 1  1131 . 138. 1  1131. 138. 1 1131. 138. 1  1131. 138. 1 

1131. 138. 12 1131 . 138 . 1 2  1131 . 138 . 12 1131 . 138.12 1131. 138. 12 1131 . 138 . 12 

6685 . 756. 1 6685 . 756. 1 6685 . 756. 1  6685. 756 . 1  6685. 756. 1  6685. 756 . 1  



Model s  
P...-ge/RepreesurUotlon Volvo 
C011phto Volvo 
NEHA 1 :  121-611111-51 

211-6112211-511 
NEHA 4 ,1X: 1211-61/118·58 

211-61/221-58 
Repair Kit 

NEHA 1 
NEHA 1 , 1X 

Col i 
121-611111-51 
211-611221-58 

Inlet Svl tchlng Volvo 
C011phte Valve 
NEHA 1 :  1211-61/111-511 

211-68/2211-511 
NEHA 1 , 1X: 121-611111-58 

211-61/221-51 
Repair Kit 

NEHA I 
NEHA 1 , 1X 

Col i 
121-61/111-51 
211-611221-51 

P i lot valve for PITY:/ 
Repress...-tzotlon va va 
C011phte Valva 

121-61/1 1 1-51 
211-61/221-51 

Repair K i t  
Coli 

121-61/111-51 
211-61/221-58 

P i lot valve for Inlut Svl tchlng Valve 
C011plata Valva 

121-68/1 18-58 
211-61/221-58 

Repair Kit 
Col i 

121-6111 1 1-58 
211-611221-51 

P i lot Valve for Inlet Svl tchlng Valve I c/v Autoutl c  Purge Saving svste11 1• 
121-61/118-51 
211-61/221-51 

Repair K i t  
Coli 

121-61/1 11-51 
211-611221-51 

PITge Air Check Valve 
Outlst Air Check Valve 
Pressure Reller Velva 
AdJustab l e  P...-ge Rete Valve 
P i lot Air F i l ter Certrldae 
P...-ge Huffl er 
Huffl er Insert 
Strainer 
T11er I v/o Switching Fai lure Al11r1 1 

121-61/118-51 
211-611221-51 

Tl•er 1 c/v Svl tchlng Fal l...-e Alar• I 
121-61/118-51 
211-611221-51 

T ller/Autlllletlc P...-ge Saving Syate•• 
1211218 
ON/Off Sv I tch 

NEHA I 
NEHA 1 , 1X 
Auto. Puree Savina Svste•• 

Indicator Ll�t I Green I 
NEHA 1 :  1 1-611111-51 

218-61/221-51 
NEHA 1 , 1X: 128·681118·58 

211-681221-51 
Indicator Ll�t I Red I 
NEHA 1 :  1 1·68/111-58 

211-61/228-51 
NEHA 1 , 1X: 121·61/111-58 

218·611221!-51 
Indicator Ll�t I A11ber I 
NEHA 1 :  1 1·611118·51 

211-611221-58 
NEHA 1 , 1X: 121-611111-58 

218-68/2211-51 
Hol lture Indicator 
P...-ge Ortrlca 
Tovar Press...-e Gauge 
P...-ge Flov Indicator Geu_lle 
Pressure Svltch 
Pressure Sv Itch 
Auto•ettc P!Tga Saving Syste•• 
Ther•lator• 

750 130 
1821 . 191. 31 1821 . 191.31 

1828.193 . 1  1821. 193.5 

N/A N/A 
N/A N/A 

1821 . 191.21 1821. 191.21 

1821 . 893.5 1828. 193.5 

N/A N/A 
N/A N/A 

1811. 711 . 29 1811 . 71 1 . 29 
1811. 739. 1  181 1 . 739 . 1  
1811.113.12 1811. 113. 12 

1811. 132. 1 1811. 132. 1  
1811. 132. 2 1818 . 132. 2  

1818. 713 . 1 5  1818. 713 . 1 5  
1811. 739. 2  1811 . 739 . 2  
1818.113.26 1811. 113.26 

1811. 132.5 1811. 132.5 
1811. 132.6 1811. 132.6 

1811. 71 1 . 29 181 1 . 7 1 1 . 29 
1818.739 . 1  1811. 739. 1  
1818 . 113. 12 1811. 113. 12 

1811. 132 . 1  1818. 132 . 1  
1818. 132.2 1811 . 132. 2  
1821 . 181 . 2  1821. 111 . 2  
1821 . 181 . 7  1821. l81. 7 
1821.658. 6  1828.658 . 7  
1821 . 283 . 5  1821. 283.5 
1731-3 1731-3 
3112.516.6 3112.516.6 
3112. 181 . 5  3112. 111 . 5  
8835 . 739 . 2  8835 . 739 . 3  

5915.691.8 5915. 691 . 8  
5915.691.9 5915. 691 . 9  

5915. 691 . 18 5915.691 . 1 1  
5915. 691 . 1 1  5915.691 . 1 1  

5915.691 . 3  5915. 691.3  

6111.716. 3  6111 . 786. 3  
6118.729 . 1 1  6118. 729 . 1 1  
6118.729. 21 6118. 729. 21 

6351. 157. 3  6358. 157. 3  
6358.157 . 8  6351. 157.8 
6351 . 118.6 6358. 118.6 
6351 . 118 . 1  6351 . 118.1  

6351. 157.2 6351. 157 . 2  
6351 . 157 . 7  6358. 157 . 7  
6351 . 1 1 8 . 7  6358. 118 . 7  
6351.118.2 6358. 118 . 2  

6351. 157 . I  6351. 157 . I  
6351 . 157. 6  6351. 157 . 6  
6351 . 118.8 6351. 118.8 
6351 . 118.3 6351! . 118.3 
3111-1 3881-1 
33. 1686-13 33. 1687-13 
6685. 279. 1  6685. 279 . 1  
6685.279 . 1  6685. 279 . 1  
1131. 138 . 1  1131!.138 . 1  

1131. 138 . 12 1131 . 138.12 

6685 . 756. 1  6685. 756. 1  
• Ite•a required for use vlth Aut011at1c Purge Saving Syatel 

1 1 30  
1821.191.32 

1828.893 . 1  

N/A 
Nil 

1821 . 191 . 35 

1821.893 . 1  

N/A 
N/A 

1811. 71 1 . 29 
1811 . 739. 1  
181 1 . 113.12 

1818. 132 . 1  
1811. 132.2 

1811. 713. 15 
1811.739.2 
1811.113.26 

1811. 132.5 
1811. 132 . 6  

1811. 71 1 . 29 
1811.739 . 1  
1811. 113. 12 

1818. 132. 1 
1811. 132.2 
1821! . 11 1 . 2  
1821. 111. 1  
1821! . 658. 7 
1821 . 283.5 
8731-3 
3112.516.7 
3112 . 1 1 1 . 6  
8835. 739. 3  

5915. 691. 8  
5915. 691 . 9  

5915.698 . 1 8  
5915.691 . 1 1  

5915. 691.3 

6118. 796.3 
6111. 729 . 1 1  
6118. 729.21 

6359 . 157.3 
6359 . 157.8 
6351. 11 8 . 6  
6359 . 118 . 1  

6358 . 157.2 
6351. 157.7 
6351! . 11 8 . 7  
6358 . 118.2 

6351. 15 7 . 1  
6351. 157.6 
6351. 118.8  
6358 . 118.3 
3811-1 
33. 1688-82 
6685 . 279. 1  
6685 . 279 . 1  
1138 . 138 . 1  

1138. 138 . 12 

6685 . 756. 1  

1350 1550 2100 3000 4100 5400 
1821 . 191.32 1821 . 191 . 32 1828. 191.33 1821.898.33 1821 . 191.31 1821.198 . 31 

1821 . 193 . 1  1821 . 193 . 1  1828 .193.2 1821 . 193. 2  1821 .193.3 1821 . 193.3  

N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A 

1821 . 191 . 35 1821.1911. 21 1821.191.21 1821.191.36 1821. 1911.36 1821 . 191 . 36 

1821 . 193 . 1  1821 . 193. 2  1821.193 . 2  1821 . 193.3 1821 . 193 . 3  1821.193 . 3  

N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A 

1811. 71 1 . 29 1811 . 71 1 . 29 1811. 71 1 . 29 1811. 71 1 . 29 1811 . 711 . 29 1811. 71 1 .29 
1811.739 . 1  1811 . 739. 1  1811.739 . 1  1811.739 . 1  1811.739 . 1  1811. 739 . 1  
1811. 113. 12 1811.113.12 1811. 113. 12 1811. 113. 12 1811.113. 12 1811. 113 . 12 

1811 . 132. 1 1811. 132. 1 1811. 132 . 1  1811 . 132. 1  1811. 132 . 1  1811. 132 . 1  
1811 . 132 . 2  1811. 132.2 1811. 132.2 1811. 132.2 1911 . 132.2 1911 . 132 . 2  

1818.713. 15 1818.713. 15 1811. 713. 15 181 8 . 713. 15 181 1 . 713. 15 1811.713. 15 
1911 . 739.2 1911. 739.2 1811. 739.2 1911.739. 2  1818.739 . 2  1911.739 . 2  
1811.113.26 1818.113.26 1811.113.26 1811.113.26 1818. 113.26 1811. 113.26 

181 8 . 132. 5  1811. 132.5 1811. 132.5 1818. 132.5 1811. 132.5 1811. 132.5 
181 1 . 132. 6  1811. 132.6 1818. 132.6 1818. 132 . 6  1811. 132.6 1811. 132. 6  

- . 

1811 . 71 1 . 29 1811 . 71 1 . 29 1811 . 71 1 . 29 1811 . 7 1 1 . 29 1811 . 711 . 29 1811 . 71 1 . 29 
1811.739 . 1  1818.739 . 1 1811.739 . 1  1811.739 . 1  1818.739.1 1818.739. 1  
1811 . 113. 12 1811 . 113. 12 1811. 113. 12 1811.113. 12 1818 . 113. 12 1811. 113 . 12 

1811. 132 . 1  1811 . 132. 1 1811 . 132. 1  1811 . 132. 1  181 1 . 132. 1 1811.132 . 1  
1811. 132. 2  1811. 132.2 1811. 132.2 1811 . 132.2 1818. 132.2 1811. 132. 2  
1821! . 181 . 2  1828 . 181.3  1821 . 11 1 . 3  1828 . 111. 1 1821. 111 . 5  1821 . 181 . 5  
1821 . 111 . 1  1828 . 181.5 1821. 111 . 5  1821 . 11 1 . 6  1821 . 181 . 6  1821. 181 . 6  
1821 .658 . 8  1821 .658.8 1828 . 658. 9  1821. 658 , 9  1821 . 658 . 8  1821. 658.9 
1821 .283.5 1821 .283.1 1821 .283.1 1821 .283,1 1821 . 283 . 1  1828.283. 18 
1731-3 1731·3 1731·3 1731-3 1731-3 1731-3 
3112.516.7 3112.516 . 7  3112.516.8 3112.516.9 3112. 516.9 3112.51 6 . 9  
3112 . 11 1 . 6  3112 . 111 . 6  3112 . 111 . 7  3112. 111 . 8  3112 . 111 . 8  3112 . 1 1 1 . 8  
8835. 739.3 8835 . 739.3 8835 . 739 . 3  N/A N/A N/A 

5915. 691 . 8  5915. 6911. 8  5915.698.8 5915.691. 8  5915.691 . 8  5915.691 . 8  
5915. 698. 9 5915. 691. 9 5915. 691. 9 5915 . 691. 9 5915. 698. 9  5915. 691 . 9  

5915.691 . 1 1  5915. 691. II  5915.691. 11 5915.691. 11 5915.691. 11 5915.691. 11 
5915.698 . 1 1  5915.691 . 1 1 5915.698 . 1 1  5915.698 . 11 5915.691 . 1 1  5915. 699. I I  
5915 .691. 3  5915 .691 . 3  5915. 691.3  5915.691 . 3  5915.691 . 3  5915.691 . 3  

6111.716 . 3  6111 . 716.3 6111.716.3 6111.716.3 6118 . 786. 3  6111.786.3 
6111.729 . 1 1  6111.729 . 1 1  6111.729 . 1 1  6111.729 . 1 1  6111 . 729. 1 1  6111.729 . 1 1  
6111. 729 . 28 6118. 729.21 6111.729.21 6111.729. 21 6111 . 729. 28 6111 . 729.28 

6358.157 . 3  6358. 157.3 6351 . 157 . 3  6351. 157.3 6351. 157.3 6351. 157.3  
6358 . 157.8 6358 . 157. 8  6358 . 157.8 6351. 157. 8  6351 .157.8 6351. 157.8  
6351. 118. 6  6358. 118 . 6  6358.118.6 6351 . 118.6 6358 . 118.6 6351. 118.6 
6351 . 118 . 1  6351. 118. 1 6358.118. 1 6351.118 . 1  6351 . 118 . 1  6351 . 1 1 8 . 1  

6358 . 157. 2  6351. 157.2 6351 . 157.2 6351 . 157.2 6351 . 157.2 6351. 157.2 
6351. 157. 7 6351 . 157.7 6351 . 1 57 . 7  6358 . 157.7 6351 . 157.7 6351 . 15 7 . 7  
6358.118.7 6358. 118. 7 6351 . 118. 7  6358.118.7 6358 . 118.7 6351 . 1 1 8 . 7  I 6358 . 11 8 . 2  6351.118.2  6351 .118.2 6351 . 11 8 . 2  6358 . 118. 2  6351 . 11 8 . 2  

6351. 157 . I  I 6358 . 157. 1 6351 . 157. 1 6351. 157. 1 6351. 157 . I  6358 . 157. 1 
6358 . 157. 6  6351. 157. 6  6351 . 157.6 6351 . 157 . 6  6358.157.6 6351.157.6 ' 
6358 . 118.8  6358.118.8 6351. 118.8  6351 . 118.8  6351 . 118 . 8  6351 . 1 1 8 . 8  i 
6351 . 118 . 3  6351 . 118.3 6351 . 118.3 6351 . 118.3 6351 . 118. 3  6351 . 1 1 8 . 3  
3881-1 3111-1 3811·1 3111-1 3111-1 31!11-1 
33. 1689·82 33. 1691-82 33. 1691-12 33. 1692-11 33. 1693-81 33. 1691-11 
6685 . 279. 1  6685 . 279. 1 6685.279 . 1  6685 . 279. 1 6685 . 279 . 1  6685 . 279 . 1  
6685 . 279 . 1  6685. 279. 1 6685. 279. 1  6685 . 279. 1 6685. 279. 1  6685 . 279 . 1  
1138 . 138 . 1  1138 . 138. 1 1138 . 1 38. 1 1131 . 138. 1 1131 . 138 . 1  1131 . 1 38 . 1  

1131.138 . 12 1131. 138. 12 1131. 138. 12 1131 . 138. 12 1131 . 138. 12 1131. 138. 12 

6685. 756. 1 6685 . 756 . 1  6685. 756 . 1  6685.756 . 1  6685 . 756. 1 6685 . 756 . 1  
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·
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3.1 .. 2 SLOWLY pressurize dryer to full line pressure (open 
inlet valve, outlet valve remains closed). 

NOTE 
During initial start-up check entire system for leaks. If neces­

.-. sary, depressurize and correct any leaks. 

3.1 .3 Energize dryer using the power switch located on the 
electrical box (power-on light illuminated). 

NOTE 
Standard control board - Units with switching failure alarm: 
alarm (light) may be activated if unit is energized before it is 
pressurized. To deactivate alarm, turn power switch off, then 
back on when both towers are at line pressure. 

3.1 .4 Adjust the purge rate valve. 
3.1 .4.1 Determine: 

1 )Maximum working pressure (MWP) of dryer from the dryer 
serial number tag t 5D Ps l b-
2} Air pressure at inlet to dryer 
3) Cycle time setting (4 or 1 0  minutes) For units with optional 
Automatic Purge Saving System in the demand cycle mode 
use the 1 0 minute setting. 

3.1 .4.2 Refer to Table 2 for proper purge rate pressure 
setting at the conditions found in 3 . 1 .4. 1 

3.1 .4.3 Adjust purge rate valve until purge flow indicator 
reads required pressure setting. 

NOTE 
Adjustment must be made while a tower is purging (air 
exhausting from muffler). 

NOTE 
INSUFFICI ENT PURGE AIR WILL EVENTUALLY RESULT IN 
SATURATION OF DESICCANT BED AND WET AIR DOWN­
STREAM. MAKE CERTAIN  THAT CYCLE TIME,  PURGE 
ECONOMIZER SWITCH, AND PURGE PRESSURE ARE 
CORRECTLY S ET. 

3.1 .5 Establish normal flow through dryer (open outlet 
isolation valve). Close air by-pass valve if present. 

NOTE 
When dew points below -40°F (-40°C} are required, the dryer 
must be run with an inlet flow rate of less than 50% of maxi­
mum until the desired dew point is attained. Depending on the 
initial dryness of the desiccant, this can take as long as 2 to 3 
days. This stabilization period is required on initial startup, 
after dryer has been shutdown for extended periods of time, or 
after dryer maintenance (desiccant change, etc.). 

3.1 .6 With the inlet pressure to the dryer at its minimum 
level, readjust the purge pressure as determined in 3.1 .4. 

Purge Rate Pressure Setting (psig) 

1 50  psig M.W.P. models 

INLET PRESSURE 60-1 00 1 1 0  1 20 
(osiol 

CYCLE TIME 1 0 Min. 45 43 41 

JUMPER 
SETTING 4 Min. 70 66 63 

250 psig M.W.P. models 

I NLET PRESSURE 1 25 1 30 
(psi g) 

CYCLE TIME 10 Min. 91 87 
JUMPER 
SETIING 

4 Min. 

130 140 

39 37 

60 58 

1 35 1 40 

84 81 

1 50 

36 

56 

1 45 

78 

-- -- -- -- --

150 

75 

1 32 

u 

tiona! Active Tower Lights (Amber) 

Optional Switching Failure Alarm Light (Red) 

Power On Light (Green) 

Power Switch 

Electrical Entry 

STANDARD ELECTRICAL ENCLOSURE 
NEMA · 1  

Optional Active Tower Lights (Amber) 

Power Switch 

Optional Switching Failure Alarm Light (Red) 

Power On Light (Green) 

Electrical Entry 

STANDARD ELECTRICAL ENCLOSURE 
NEMA - 4, 4X 

Optional Active Tower Lights (Amber) 

Optional Switching Failure Alarm Light (Red) 

Power On Light (Green) 

Power Switch 

Electrical Entry 

STANDARD ELECTRICAL ENCLOSURE 
NEMA - 7  

D 
Power Switch 

Electrical Entry 

ELECTRICAL ENCLOSURE 
Automatic Purge Saving System 

NEMA - 4, 4X 

FIGURE 3C Electrical Enclosures 

1 75 200 225 250 

64 55 48 43 

1 1 3  99 88 78 

1 3  



3: 2 Operational Check Points 

3.2.1 Standard Unit 
3.2.1 .1 Power to unit -Check periodically that there is power to the 

11nit (power-on light il luminated). 
3.2.1 .2 Moisture Indicator- Every four hours check moisture 

indicator. Indicator should be green. Outlet relative humidity of the 
�esiccant dryer is indicated by the color change humidity indicator. Green 
�ndicates a R.H. below 3% and yellow indicates a R.H. above 3%. Table 10  
�page 15) indicates outlet dew point when moisture indicator changes from 
green to yellow at various inlet temperatures. During start-up the indicator 

..may be yellow, however, it should begin to change to green within four 
�ours. 

3.2.1 .3 Purge Flow Indicator -Every four hours check the 
purge pressure and adjust as required. Adjustment should be made 
when the inlet pressure to the dryer is at its minimum level. 

NOTE 
Adjustment must be made while a tower is purging (air exhaust­

ing from muffler). 

3.2.1 .4 Switching Failure Alarm (optional) 
If unit is supplied with Switching Failure Alarm, periodically 

check for flashing red alarm light. Alarm light will flash if either tower 
fails to pressurize or depressurize to the required levels at the proper 
time. 

NOTE 
Alarm will activate if dryer is energized without being pressur­

ized. 
NOTE 

If towers are switching properly and alarm light continues to 
operate, reset alarm by turning off power (power switch) for 30 
seconds with both towers pressurized. 

3.2.1.5 Tower Status Lights (optional) - dryers with optional 
active tower lights - illuminated light indicates which tower is on line 
(pressurized) 

3.2.1 .6 Tower pressure gauges 
3.2.1 .6.1 Periodically check tower pressure gauges to verify 

that tower pressure gauge of tower on line reads line pressure and 
tower pressure gauge of tower off line reads below 2 psig. 

NOTE 
Read off line tower gauge when tower is purging (air exhausting 

from muffler) 

3.2.1 .6.2 Check mufflers for back pressure 
Excessive back pressure may result due to the accumulation of 

dust in the muffler. This sometimes occurs after start-up because of 
dusting of the desiccant during tower filling and dryer transport. 

If the tower pressure gauge of the off-stream tower rises out of 
the black area on the gauge dial, muffler elements should be 
replaced. A set of purge exhaust muffler replacement elements is 
supplied with the dryer. 

1 4  

3.2.2. Units with Automatic Purge Saving 
System 

3.2.21 Power to unit- Check periodically that there is power 
to the unit {power-on light illuminated). 

3.2.2.2 Moisture Indicator - Every four hours check mois­
ture indicator. Indicator should be green. Outlet relative humidity 
of the desiccant dryer is indicated by the color change humidity 
indicator. Green indicates a R.H. below 3% and yellow indicates 
a R.H. above 3%. Table 10 (page 15) indicates outlet dew point 
when moisture indicator changes from green to yellow at various 
inlet temperatures. During start-up the indicator may be yellow, 
however, it should begin to change to green within four hours. 

3.2.2.3 Purge Flow Indicator -Every four hours check the 
purge pressure and adjust as required. Adjustment should be 
made when the inlet pressure to the dryer is at its minimum level. 

NOTE 
Adjustment must be made while a tower is purging (air 

exhausting from muffler). 

3.2.2.4 Alarms 

3.2.2.4. 1 Switching Failure Alarm - The switching failure 
alarm operates by sensing tower pressures after tower 
changeover. If towers have failed to pressurize or depressurize 
to the required levels, an alarm condition exists. The alarm light 
blinks while the alarm condition exists. If the alarm condition 
clears for two complete cycles, the light will switch to a steady 
glow. Depressing the reset switch will extinguish the light, but will 
not interrupt the drying cycle. 

If the tower being regenerated fails to repressurize, the dryer 
will not switch towers. The switching failure alarm will be 
activated and the dryer will remain in this mode until the tower 
repressurizes. 

3.2.2.4.2 Temperature Probe Alarm - (operates in a 
demand cycle mode only) This alarm is actuated by a short 
circuit, an open circuit, or temperatures below 40°F (4.4°C) or 
above 150°F (65.5°C). The alarm light blinks while the alarm 
condition exists. After the alarm condition clears for one complete 
cycle, the light will switch to a steady glow. Depressing the reset 
switch will extinguish the light, but will not interrupt the drying 
cycle. 

3.2.2.4.3 Dryer Cycle (operates in demand cycle mode 
only) Either alarm will cause the controller to automatically switch 
to a fixed 10 minute cycle (cycle mode light will not indicate this). 

After the alarm condition clears and the light stops blinking, 
the controller will clear the internal information and switch back to 
a demand mode. It is not necessary to push the alarm reset for 
the dryer to return to the selected demand cycle mode. However, 
to extinguish the alarm light, press the alarm reset button. 

NOTE 

After an alarm condition clears, the dryer will not return to a 
demand cycle mode until the dryer completes two cycles if a 
switching failure alarm is experienced or one cycle if a tempera­
ture probe alarm is experienced. This occurs even if the alarm 
reset is depressed and the alarm light is extinguished. 

3.2.2.4.4 Relay for Remote Alarm 

The remote alarm relay will close when an alarm occurs and 
remain closed until the alarm clears and is reset. The relay does 
not cycle as the lights blink. 



3.2.2.5 Dryer status lights - indicate when left and right 
towers are drying and regenerating. 

3.2.2.6 Valve energized lights 
Four LEOs are furnished on controller to indicate which air 

control valves are energized at any particular time · 

3.2.2. 7 Average Demand Meter 
The demand meter displays the average demand on the 

dryer for the last 4 cycles. It is determined by dividing 40 (time 
to complete 4 cycles at full flow) by the actual time to complete 
the last 4 cycles. 

3.2.2.8 Tower pressure gauges 
3.2.2.8. 1 Periodically check tower pressure gauges to 

verify that tower pressure gauge of tower on line reads line 
pressure and tower pressure gauge of tower off line reads 
below 2 psig. 

NOTE 

Read off line tower gauge when tower is purging (air 
exhausting from muffler) 

3.2.2.8.2 Check mufflers for back pressure 
Excessive back pressure may result due to the accumu­

lation of dust in the muffler. This sometimes occurs after start­
up because of dusting of the desiccant during tower filling and 
dryer transport. 

If the tower pressure gauge of the off-stream tower rises 
out of the black area on the gauge dial, muffler elements 
should be replaced. A set of purge exhaust muffler replace­
ment elements is supplied with the dryer. 

3.2.3 All MODELS - Determine if air control valves are 
operating and sequencing correctly. 

Refer to Section 1 .2 and Figure 1 A  and 1 8  for a general 
description of operating sequence. 

3.2.3.1 Inlet switching and purge/repressurization valves. 
1 )  Tower pressure gauge of tower on line should read line 

pressure. No air should be leaking from purge/repressurization 
valve of the on line tower. 

2) Tower pressure gauge of tower off line should read below 2 
psig while tower is purging. If excessive purge air is exhausting 
during purge cycle, inlet valve may have failed to close or a check 
valve may be sticking. 

3.2.3.2 Check valves 
Check valve sticking will result in excessive air discharge 

through a muffler. If excessive air is discharged through the muffler 
on the left, check if valve Sa or 5d is sticking. If excessive air is 
discharged through the muffler on the right, check if valve 5b or 5c 
is sticking. 

3.2.3.3 Operating Sequence 
For dryers with standard control board and dryers with auto­

matic purge saving system operating on a fixed time cycle-
Figure 30 and Table 3A show valve sequence times when 

dryer is operating on a 1 0  minute cycle. Figure 3E and Table 38 
show sequence times when dryer is operating on a four minute 
cycle. 

FIGURE 30 For dryers operating on a 10 minute cycle 

VALVE 
TIME (Min.) 

0 1 2 3 4 5 6 7 8 9 10  
3A OPEN CLOSED 
3B CLOSED OPEN 
9B CI S' I OPEN IC1(1)  CLOSED 
9A CLOSED Cl l OPEN I I  CLOSED 

s· (1) (1) 
(1) Purge 1 repressurlzatlon Valve remains open and closed In any 5 minute period depending on the setting of 

the Economizer Sw�ch. See table below lor open and closed times. 

TABLE 3A Purge valve open times for dryers operating on a 10 minute cycle 

MODEL ECONOMIZER OPEN CLOSED 
SWITCH SETIING 

150 MWP 100% 3' 54' 
75% 2' 54" 
50% 1 '  54' 
25% 54' 

250 MWP 100% 2" 54" 
67% 1 '  54" 
33% 54' 

d FIGURE 3E For Jryers operating on a 4 minute cycle 

VALVE 0 

3A 

38 

98 Cl
·
l 

6" 

TI ME (MIN) 
1 

OPEN 

CLOSED 

OPEN I CLOSED 
(2) (2) 

2 

1 '  
2' 
3' 
4" 

2' 
3' 
4' 

3 4 
CLOSED 

OPEN 

CLOSED 

9A CLOSED �! I OPEN I CLOSED 

(2) Purge I repressurizatlon Valve remains open and closed In any 2 minute penod depending on the 
setting of the Economizer Sw�ch. See table below lor open and closed times. 

TABLE 38 P r t d urge va ve open imes or Jryers operatmg on a 

MODEL 

1 50 MWP 

250 MWP 

. . 

3.3 Shut Down 

ECONOMIZER 
SWITCH SETIING 

100% 
67% 

100% 

3.3� 1 Depressurize dryer 

OPEN 

1 '  6" 
42" 
42" 

4 . mmute cyc e. 

CLOSED 
. 

48" 
1 '  1 2" 
1 ' 1 2" 

3.3.1 .1 Open by-pass valve (if one is installed) and close inlet 
and outlet isolation valves. 

3.3.1 .2 Run timer through a tower change cycle until pressure 
gauges on both towers read 0 psig. 

3.3.2 De-energize dryer 
Turn dryer off using on-off switch (Power-On light extinguished). 

3.4 Loss of Power 
Control valves are designed so that upon loss of power the air 

dryer is capable of drying air until the desiccant exposed to the air 
flow is saturated. 
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.5 Verify that dryer is operating within design 
parameters 

3.5.1 Maximum working pressure: 
Refer to Serial Number Tag to determine maximum working 

pressure of dryer. 
WARNING 

Do not operate dryer at pressures above the maximum pres­
sure shown on the tag. 

3.5.2 Minimum working pressures: 

150 psig MWP models -
60 psig ( 4. 1 bar) for dryers operated on a 1 0 minute cycle 
80 psig (5.6 bar) for dryers operated on a 4 minute cycle 
250 psig MWP models 
1 25 psig (8.6 bar) for dryers operated on a 1 0  minute cycle 

1 50 psig ( 1 0.3 bar) for dryers operated on a 4 minute cycle. 

If lower inlet pressures are encountered, consult factory. 
3.5.3 Maximum operating temperature: 1 20°F (49°C). 

3.5.4 Maximum Inlet Flow Capacity 
3.5.4.1 At 1 00 psig ( 6.9 bar): For maximum inlet flow at 1 00 psig 

(6.9 bar) refer to Table 4 
3.5.4.2 At pressures other than 1 00 psig (6.9 bar) : Multiply inlet 

flow from Table 4 by multiplier from Table 5 that corresponds to 
system pressure at inlet to dryer. 

. 6 Determining Purge and Outlet Flows: 
3.6.1 Purge Flows 
3.6.1 .1  Maximum Purge Flow.- Maximum Purge Flow (MFP) is 

the amount of purge air flowing through the off-stream tower when 
the purge/repressurization valve is open. After the purge/ 
repressurization valve closes, the purge flow will gradually decrease 
as the off-stream tower repressurizes to line pressure. 

For maximum purge flow multiply inlet flow at rated conditions 
from Table 4 by Maximum Purge Flow Factor from Table 6 that 
corresponds to the dryer MWP, Cycle Time Setting, and air pressure 
at inlet to dryer. For dryers supplied with the optional Automatic 
Purge Saving System operating in the Demand Cycle Mode, use 1 0  
minutes as the cycle time. 

3.6.1 .2 Average Purge Flow - For dryers with the standard 
control board and dryers with the Automatic Purge Saving System 
operating in the fixed cycle mode: 

The Average Purge Flow (APF) is the actual amount of flow 
used during the entire purge/repressurization cycle. It includes the 
maximum purge flow (MFP) for a portion ofthe purge/repressurization 
time and the volume of air used for repressurization, averaged over 
the cycle time. 

To determine average purge flow, multiply maximum inlet flow 
at rated conditions from Table 4 by Average Purge/Repressurization 
Flow Factor from Table 7 that corresponds to the dryer Maximum 
Working Pressure, Inlet Pressure, Cycle Time Setting, and Econo­
mizer Switch Setting. 

3.6.2 Outlet Air Flow 

3.6.2.1 Minimum Outlet Flow 
Determine minimum outlet flow available from dryer by sub­

tracting Maximum Purge Flow (MFP) found in 3.6. 1 . 1  from inlet flow 
to the dryer. 

3.6.2.2 Average Outlet Flow - For dryers with the standard 
control board and dryers with the Automatic Purge Saving System 
operating in the fixed cycle mode: 

6 

Determine average outlet flow available by subtracting Aver­
age Purge Flow (APF) found in 3.6 . 1 .2 from the inlet flow to the 
dryer. 

NOTE 

Average outlet flow may be used to determine available down- 1 
stream air supply if a storage vessel (e.g. receiver tank) of sufficient 
volume is available between dryer and point of air usage. Otherwise 
use minimum outlet flow to determine downstream air available. 

EXAMPLE 
Find maximum inlet flow, maximum and average purge flows, 

and minimum and average outlet flows for a 60 scfm unit with a MWP 
of 1 50 psig operated at 1 20 psig on a 10 minute cycle. Dryer will 
operate with an inlet air flow of 48 scfm. 

Step 1 :  Find Maximum Inlet Flow by multiplying Maximum Inlet 
Flow at Rated Conditions from Table 4 by Inlet Pressure Correction 
Factor from Table 5 :  60 x 1 .08 = 64.8 scfm. 

Step 2: Find Maximum Purge Flow by multiplying Inlet Flow at 
Rated Conditions from Table 4 by Maximum Purge Flow Factor from 
Table 6 :  60 x . 1 62 = 9.7 scfm. 

Step 3: Find Average Purge Flow by multiplying Maximum 
Inlet Flow at rated conditions from Table 4 by Average Purge/ 
Repressurization Flow Factor from Table 7: 60 x . 1  03 = 6.2 scfm. 

NOTE 

A 48 scfm dryer is operating at 75% of maximum flow ( @  1 20 
psig): 48/64.8 = 74%. Average purge flow is based on Economizer 
Switch setting of 75% . 

Step 4: Find Minimum Outlet Flow available by subtracting 
Maximum Purge Flow (Step 2) from inlet flow: 48 - 9.7 = 38.3 scfm. 

Step 5: Find Average Outlet Flow available by subtracting 
Average Purge Flow (Step 3) from inlet flow: 48 - 6.2 = 41 .8 scfm. 

3.7 Determining outlet pressure dew point at 
various inlet compressed air temperatures: 

The outlet pressure dew point is determined by the compressed 
air temperature at the inlet to the dryer and cycle time selected ( 4 
or 1 0  minutes). Use Table 9 to determine outlet dew points at var­
ious inlet compressed air temperatures and cycle times. 

' 
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TASLE 4 Maximum Inlet Flow at Rated Conditions 
MODEL 25 45 60 80 1 1 5  1 65 260 370 450 590 750 930 1130 1350 1550 2100 3000 4100 

Inlet 
@ 100 psig 25 45 60 80 1 15 165 260 370 450 590 750 930 1 130 1350 1550 2100 3000 4100 

(scfm) (1) (2) 

(1 ) Convert scfm to metnc umts as follows: 1 scfm = 1.717m'nlh. 
(2) "Performance data obtained and presented in accordance with ANSI/893.45M·1982. Pneumatic fluid power-Compressed air dryers-Methods for rating and testing." 

Conditions for rating air dryers are: 100 psig (6.9 bar) and 1 OO"F (37.8'C)saturated inlet air, and a maximum 5 psi (.35 bar) pressure drop. Actual pressure drop for 
all units is less than 3 psi at rated conditions. 

TABLE 5 Inlet Pressure Correction Factor 
INLET I psig 60 70 80 90 100 110 120 125 140 150 175 

PRESSURE bar 4.1 4.8 5.5 6.2 6.9 7.6 8.3 3.6 9.7 10.3 1 2.1 
. 

MULTIPLIER 0.65 0.74 0.83 0.91 1.00 1 .04 1 .08 1 .10  1.16 1.20 1.29 

TABLE 6 Maximum Purge Flow Factor 
DRYER MWP 150 pslg 250 pslg 

INLET PRESSURE (psial 50·100 1 1 0  120 130 140 150 125 1 50 175 200 

5400 

5400 

200 225 
13.8 15.5 

1 .37 1.45 

225 

CYCLE 1 1 0 minute 0.175 0.168 0.162 0.156 0.151 0.146 0.214 0.196 0.184 0.172 0.163 

TIME 4 minute 0.249 0.239 0.230 0.221 

TABLE 7 Average Purge/Repressurization Flow Factor 

D RYER MWP 150 psig 

INLET PRESSURE (pslg) 60 70 80 90 100 
25% 0.038 0.039 0.040 0.041 0.041 
50% 0.073 0.073 0.074 O.D75 0.076 

10 ECONOMIZER 75% 0.107 0.107 0.108 0.109 0.1 10  

MINUTE SWITCH 1 00% 0.141 0.142 0.143 0.143 0.144 

CYCLE SETTING 
33% 
67% 
100% 

4 ECONOMIZER 67% 0.102 0.104 0.106 0.108 0.109 

MINUTE SWITCH 100% 0.147 0.149 0.151 0.152 0.155 

CYCLE SETTING 100% 

TABLE 8 Purge Economizer Switch Setting 

0.21 5 0.207 . 0.326 0.304 0.286 0.270 

250 psig 

1 1 0  120 130 140 150 125 1 50 175 200 225 
0.041 0.040 0.040 0.039 0.039 
0.074 0.072 0.070 0.069 0.068 
0.106 0.103 0.100 0.098 0.096 
0.139 0.134 0.131 0.128 0.125 

0.048 0.048 0.048 0.047 0.047 
0.090 0.086 0.083 0.080 0.078 
0.133 0.125 0.1 1 8  0.114 0.1 1 1  

0.107 0.105 0.104 0.103 0.103 
0.151 0.147 0.146 0.143 0.140 

. 0.140 0.138 0.135 0.134 

250 
17.3 

1.52 

250 
0.155 
0.257 

250 

0.047 
O.Q76 
0.108 

0.134 

DRYER MWP % OF 10 MINUTE CYCLE DIP SWITCH POSITIONS % OF 4 MINUTE CYCLE DIP SWITCH POSITIONS 
MAX. FLOW l <! ;s 4 MAX. FLOW 1 2 3 4 

1 50 psig 100 Off Off Off Off 100 Off Off On Off 
75 Off Off On Off 67 Off On On Off 
50 Off On On Off 
25 On On On Off 

100 Off Off On Off 100 Off On On Off 
250 psig 67 Off On On Off 

33 On On On Off 

TABLE 9 Outlet pressure dew points for dryers supplied with Activated Alumina Desiccant 
INLET TEMP. OF 35 40 50 60 70 80 90 100 1 1 0  120 

oc 1.7 4.4 10.1 15.6 21.1 26.7 32.2 37.8 43.3 48.9 

OUTLET P.D.P. OF ·75 ·10 -65 -60 ·55 ·50 -45 ·40 ·35 ·30 
10 MIN. CYCLE oc ·59.4 ·56.7 ·53.9 ·51.1 -48.3 -45.6 -42.8 -40.0 ·37.2 ·34.4 

OUTLET P.D.P. OF ·149 ·145 ·138 ·130 ·122 ·1 1 5  ·108 ·100 ·92 ·85 
4 MIN. CYCLE oc ·100.6 ·98.3 ·94.4 ·90.0 ·85.6 ·81.7 ·77.8 ·73.3 -68.9 -65.0 

TABLE 1 0  OuUet pressure dew points at moisture indicator color change 

INLET TEMP. OF 35 40 50 60 70 80 90 100 1 1 0  120 
oc 1.7 4.4 10.1 15.6 21.1 26.7 32.2 37.8 43.3 48.9 

OF ·34 ·28 ·22 ·16 ·10 -4 3 9 15  21 
OUTLET P.D.P. oc ·36.7 ·33.4 ·30.0 ·26.7 ·23.4 ·20.0 ·16.1 ·12.8 ·9.5 -6.1 
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4.0 MAINTENANCE 
WARNING 

The heatless desiccant dryer is a pressure containing device. 
1epressurize before servicing. (See Section 3.3) 

4.1 Desiccant Replacement 
NOTE 

The use of the correct replacement desiccant is necessary for 
roper dryer operation.  N ever use hygroscopic salts of the type 
ommonly used in "deliquescent" type dryers. 

4.1 .1 Frequency of desiccant replacement 
Desiccant should be replaced whenever the required dew point 

annat be maintained while the dryer is being operated within its 
esign conditions and there are no mechanical malfunctions. Refer 

to section 5.0 for troubleshooting hints. 
NOTE 

Desiccant life is determined by the quality of the inlet air. Proper 
ltering of the inlet air will extend the life of the desiccant. 

Typically desiccant life is 3 to 5 years. 

4.1 .2 Procedure for Desiccant Charge Replacement 
4.1 .2.1 Depressurize and de-energize the dryer. (See section 

.6) 
4.1 .2.2 Remove the fill and drain 

>lugs from desiccant tower and drain 
the spent desiccant. Place a con-
ainer at the base of the vessel to 
:ollect the desiccant. If necessary 
ap the sides of the vessels with a 

rubber mallet to loosen desiccant. 

4.1 .2.3 Replace the drain plug 
_Jsing teflon tape sealant or equiva­

ent. 

4.1 .2.4 Fill the desiccant drying 
ower as full as possible with dry 

_ esiccant. Do not tamp desiccant. 

4.1 .2.5 Replace the fill plug us-
ing teflon tape sealant or equivalent. 

4.1 .2.6 Repeat this procedure 

for the other drying tower. 
4.1 .3 Insuring desiccant dryness FIGURE4A 

4.1 .3.1 Replacement desiccant is shipped in air tight contain-
ers. Keep the covers on these containers tightly closed until use to 
avoid moisture contamination. If desiccant is exposed to air it can be 
heated in an oven at 400°F (204°C) for four hours before use, or the 

rocedure in 4. 1 .3.2 can be used. 

4.1 .3.2 If  the dryer is not refilled with dry desiccant, it will be 
ecessary to operate the dryer with an in let flow rate of less than 50% 

of maximum to dry the desiccant. To do this, set the Economizer 
Switch for 1 00%, and the purge pressure for 45 psig. (3. 1 bar) 

TABLE 12 Amount of desiccant required for complete change (lb) 

MODEL 25 40 60 80 

ACTIVATED ALUMINA 48 48 72 1 06 

MODEL 750 930 1 1 30 1 350 

ACTIVATED ALUMINA 926 1 1 72 1 468 1 766 
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4.2 Pilot Air Filter - Cartridge Replacement -

Models 370 scfm and larger 

4.2.1 Frequency of replacement - Pilot air filter contains a filter ( 
cartridge which should be changed yearly or sooner if pressure drop 
across cartridge prevents valves from actuating. Pilot air pressure 
must not drop below 60 psig (4. 1 bar). 

4.2.2 Procedure for cartridge replacement. 

WARNING 

THE FILTER IS A PRESSURE CONTAI NING D EVICE. D E­
PRESSURIZE DRYER BEFORE SERVICING.  (SEE S ECTION 
3.3) . 

� ---- HEAD � ----- HEAD "0" RING 

J5"­ CARTRIDGE "0" RING 

cr CARTRIDGE 

COLLAR 

BOWL 

FIGURE 4B 

NOTE 

4.2.2.1 Unscrew the collar holding the filter bowl to head and 
remove the filter bowl and collar. 

4.2.2.2 Clean the filter bowl. 

4.2.2.3 Unscrew the old filter cartridge and discard. Also discard 
the small 0-ring that seals the filter to the filter assembly head.4.2.2.4 
Insert small replacement 0-ring on top of replacement filter cartridge 
and screw replacement filter cartridge into filter assembly head. 

It is only necessary to finger tighten the filter cartridge into 
position to insure the seal. DO NOT WRENCH TIGHTEN. 

4.2.2.5 After making sure large 0-ring in filter is in place, 
reassemble filter bowl to filter head. 

4.3 Fuse Replacement 

4.3.1 Standard Units Only: 
4.3.1 .1 Fuse is located on board in electrical enclosure. Re­

place with 1/4 x 1 1 /4", fast acting, 5 amp fuse (Bussmann AGC5). 

1 1 5  165 260 370 450 590 

1 82 182 31 6 452 528 71 0 

1 550 21 00 3000 41 00 5400 

2064 2592 3930 4920 7750 



4.3.2 Fuse Replacement 
Only one of the "Valve Power" and one of the "Control 

Power" fuses should be installed at any time. 
4.3.2.1 Use 1 /8 amp fuse in positions 1 & 2 
4.3.2.2 Use 1 .6 amp fuse in positions 3 & 4. 
4.3.2.3 Positions 1 & 4 take 5 mm x 20 mm size. 

4.3.2.4 Positions 2 & 3 take 1/4" x 1 1 /4" size. 
4.3.2.5 Place fuses in positions 2 & 3 or 1 & 4 only. Do not 

place fuses in all four positions. 

POSD D D .Q, 
POS.2 POS. 3 

4.4 Battery replacement 
Controller contains a battery which requires replacement 

every 3 to 4 years. If the battery is dead and the power is turned 
off and back on, a 10 minute fixed cycle will be selected by 
default. 

4.5 Diagnostics 
Manual Control 

Press cycle selector switch until Test Mode Light illumi­
nates. This change will not be acknowledged by the controller 
until the present cycle is completed (right tower drying termi­
nates) or until the controller is de-energized and re-energized 
(not recommended when either tower is being regenerated 
since it will possibly cause a rapid repressurization). 

TOWER STATUS VALVE POSITION 

STEP WHAT 
MODE PRESSURE 

NUMBER OCCURS l l R R 

LT RT LT RT P/R IN P/R IN 

Start D D LP LP c 0 c 0 

1 R IN closes D - LP LP c 0 c c 

2 (1 )  R P/R opens D R LP <2 c 0 0 c 

3 No change D R LP <2 c 0 0 c 

4 (2) (3) R P/R closes D - LP REP c 0 c c 

5 R IN opens D D LP LP c 0 c 0 

6 L IN closes - D LP LP c c c 0 

7 11\  l P/R opens R D <2 LP 0 c c 0 

8 No change R D <2 LP 0 c c 0 

9 (2) (3) l P/R closes - D REP LP c c c 0 

NOTES: 

In this mode the dryer is manually controlled and can be 
stepped through the cycle by depressing the alarm reset 
switch. At the same time, the average demand meter is 
functioning as a voltmeter monitoring the voltage from the 
thermistors. The dryer status and thermistor being monitored 
are indicated in the table below. 

A 0% reading for a thermistor indicates a short circuit and 
a 100% reading, indicates an open circuit. A curve relating the 
demand meter reading to the thermistor temperature is shown 
in Figure 4C. 

After the troubleshooting is completed, set the cycle 
selector to the desired position. Use the reset switch to manu­
ally step through the dryer operating sequence until the left 
tower drying light is illuminated and the reset switch cannot 
be used to step through the cycle. At this point, the dryer is on 
automatic control. Verify that the right tower depressurizes and 
repressurizes automatically before leaving the dryer. 

If the dryer is switched from the manual mode and the cycle 
is not completed using the reset switch, the controller will 
automatically step through the test mode at a rate of one step 
every 50 seconds until the cycle is completed. 

NOTE 

Changes in the cycle selector are only acknowledged 
when the present cycle is completed. If in manual mode, 
continue to step through dryer operating sequence until /eft 
tower drying begins. 

SOLENOID/TERMINALS FOR AIR-OPERATED THERMISTOR 
ENERGIZED VALVES: PILOT VALVE BEING CHECKED 

(light Illuminated) PORT PRESSURIZED 

l P/R L IN R P/R R IN l l R R T T B 

(1 5/14) (13/12) (1/10) (9/8) P/R IN P/R IN l R l 

A A A A 

E A A A B X 

E E A A B B 

E E A A B B 

E A A A B X 

A A A A 

E A B A A X 

E E B B A A X 

E E B B A A X 

E A B A A X 

B 

R 

X 

X 

(1) Close purge rate valve during this step to check for any valve leaks. No air should exhaust through the muffler. If air is exhausting through the muffler, 
check all valves for leaks. After testing for leaks or fixing any leaks, be sure to open the purge pressure valve and reset the purge pressure. 

(2) Do not go to the next step until the tower is repressurized. 
(3) Switching failure alarm circuit is energized during this step (alarm light should flash until pressure exceeds 40 psig). 

� .. 
R IN - Right inlet valve 
R P/R - Right purge/repressurization valve 
L IN - Left inlet valve 
L P!R - Lett purge/repressurization valve 
L T - Left tower 
RT - Right tower 

D - Drying 
R - Regenerating 
LP - Line Pressure 
<2 - Less than 2 psig 
REP - Repressurizing 
C - Closed 
0 - Open 

E - Energized 
TL -Top lett 
TR - Top right 
BL - Bottom lett 
BR - Bottom right 
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TEMPERATURE RANGE VERSUS AVERAGE DEMAN D 

THERMISTOR TEM PERATU RE RANGE (F) 

20+---�----�--�---+----�--�---4----�--�--� 
0 10 20 30 40 50 60 70 80 90 1 00 

AVERAGE DEMAND READ I N G  
FIGURE 4C 



5.0 TROUBLESHOOTING 

SYMPTOM POSSIBLE CAUSE(S) CORRECTIVE ACTION 

5.1 Power-on light not lit No power to unit Check voltage at terminal board. 

On/Off Switch off Turn on. 

Switch malfunctioning Replace switch. 

Light burnt out Replace light. 

5.2 Moisture lndicatior Maximum flow being exceeded Refer to Section 3.5.4 to determine maximum flow. 
. 

Turns yellow (elevated outlet dew points) Design conditions being exceeded Refer to Section 3.5 to determine if dryer is being operated 
within its design limitations. 

Desiccant not adsorbing 
a. Useful service life has ended Change desiccant. 

b. Desiccant is contaminated Take corrective
' 
action. Refer to Section 2.1 to determine proper prefiltration 

(e.g. with oil) then change desiccant. 

c. Premature exhaustion (saturated with water) Refer to 5.31or corrective action. Desiccant beds may be reactivated 
by running at reduced flow until desired outlet dewpoint is achieved. 

5.3 Desiccant being exhausted prematurely Insufficient purge rate 
a. Improper purge rate valve purge Refer to Section 3.1.4 to determine correct Purge Pressure Indicator Setting. 

b. Tower not completely depressurized during . 
purge cycle (Tower pressure gauge should read 
lower than 2 psi g) 

1. Clogged exhaust muffler Replace muffler. 

2. Purge valve won't open Check power to valve to determine if valve or timer at fault. 
On Models 370 and larger, check pilot air line for obstruction. 

3. Check valve stuck open Repair valve. 

Insufficient purge time 
a. Improper set points Refer to Section 3.1.1 to determine correct Economizer Switch and

· 
Cycle Time Jumper 

settings. 

b. Faulty Timer Refer to Section 3.2.3 to verify proper time sequence. 

5.4 Tower fails to pressurize to line pressure Purge repressurization valve won't close Check valve for obstruction. On Models 25 thru 260 this valve is normally closed. 
On Models 370 and larger, check pilot solenoid valve and pilot air line for obstruction. 

Excessive downsteam air demand 

Check Section 3.1.4 for purge rate indicator setting. 
5.5 Tower fails to depressurize to less than 2 Purge rate valve open too far 

psig 
Clogged muffler Replace muffler. 

Check valve stuck open Repair valve. 

Purge repressurization valve won't open Check power to valve (pilot valve on Models 370 and larger) 
to determine if valve or timer is at fault .. Models 370 and larger: Check pilot valve, 
pilot air line, and purge repressurization valve for obstruction. 

5.6 Excessive purge air is discharged during Inlet valve won't close Check power to valve (pilot valve on Models 370 and larger) to determine if valve or timer 
purge iis at fault. 
cycle Check valve for obstruction. Models 370 and larger. Check pilot valve and pilot air line for 

obstruction. 

Check valve sticking Refer to Section 3.2.3.2 

5.7 Excessive desiccant dust downstream Faulty timer Refer to Section 3.2.3 to verify proper time sequence. 

Purge rate valve closed Refer to Section 3.1.4 to determine Correct Purge Pressure setting. 
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WARRANTY 

The manufacturer warrants the product manufactured by it, when properly installed, operated, applied, and maintained in accordance with ( 
procedures and recommendations outlined in manufacturer's instruction manuals, to be free from defects in material or workmanship for a period 
of one (1 ) year from the date of shipment to the buyer by the manufacturer or manufacturer's authorized distributor, or eighteen months from the 
date of shipment from the factory, whichever occurs first, provided such defect is discovered and brought to the manufacturer's attention within the 
aforesaid warranty period. The manufacturer will repair or replace any product or part determined to be defective by the manufacturer within the 
warranty period, provided such defect occurred in normal service and not as a result of misuse, abuse, neglect or accident. 

The warranty covers parts and labor for the warranty period. Repair or replacement shall be made at the factory or the installation site, at the 
sole option of the manufacturer. Any service performed on the product by anyone other than the manufacturer must first be authorized by the 
manufacturer. Normal maintenance items requiring routine replacement are not warranted. Unauthorized service voids the warranty and any 
resulting charge or subsequent claim will not be paid. Products repaired or replaced under warranty shall be warranted for the unexpired portion 
of the warranty applying to the original product. The foregoing is the exclusive remedy of any buyer of the manufacturer's product. The maximum 
damages liability of the manufacturer is the original purchase price of the product or part. 

THE FOREGOING WARRANTY IS EXCLUSIVE AND iN LIEU OF ALL OTHER WARRANTIES, WHETHER WRITTEN, ORAL, OR 
STATUTORY, AND IS EXPRESSED IN LIEU OF THE IMPLIED WARRANTY OF MERCHANTABILITY AND THE IMPLIED WARRANTY OF 
FITNESS FOR A PARTICULAR PURPOSE. THE MANUFACTURER SHALL NOT BE LIABLE FOR LOSS OR DAMAGE BY REASON OF STRICT 
LIABILITY IN TORT OR ITS NEGLIGENCE IN WHATEVER MANNER INCLUDING DESIGN, MANUFACTURE OR INSPECTION OF THE 
EQUIPMENT OR ITS FAILURE TO DISCOVER, REPORT, REPAIR, OR MODIFY LATENT DEFECTS INHERENT THEREIN. THE MANUFAC­
TURER, HIS REPRESENTATIVE OR DISTRIBUTOR SHALL NOT BE LIABLE FOR LOSS OF USE OF THE PRODUCT OR OTHER INCIDENTAL 
OR CONSEQUENTIAL COSTS, EXPENSES, OR DAMAGES INCURRED BY THE BUYER, WHETHER ARISING FROM BREACH OF 
WARRANTY, NEGLIGENCE OR STRICT LIABILITY IN TORT. 

The manufacturer does not warrant any product, part, material, component, or accessory manufactured by others and sold 
or supplied in connection with the sale of manufacturer's products. 8/94 

AUTHORIZATION FROM THE SERVICE DEPARTMENT IS NECESSARY 
BEFORE MATERIAL IS RETURNED TO THE FACTORY OR IN-WARRANTY R EPAIRS ARE MADE. 

FOR SERVICE INFORMATION CALL (412) 746-1100 

HANKiSON 
___;=.=�"" I N TE R NATI O N AL 

CANONSBURG, PA 1 531 7-1 700 U.S.A. 

TEL (41 2) 745-1 555 

FAX (41 2) 745- 6040 
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GENERAL SAFETY INFORMA TION 

CAUTION 
1 .  Pressurized devices-

This equipment is a pressure containing device. 
• Do not exceed maximum operating pressure as shown on equipment 

serial number tag. 
• Make sure equipment is depressurized before working on or 

disassembling it for servicing. 

2. Breathing air-
• Air treated by this equipment may not be suitable for breathing 

without further purification. Refer to OSHA standard 1 91 0.1 34 for the 
requ irements for breathing quality air. 

3. Flammable gases­
WARNING: 
• The materials of construction used in the th is product are 

compatible physically with flammable gases, however, there are 
application l imitations for this product when used with flammable 
gases. 

• The heads of some filters are zinc die castings and can be 
slightly pourous and, therefore, not completely leak-resistant. 
The product should be used in a well ventilated area and in the 
absence of sparks or ignition sources. It should not be used within 
an environment requiring Class I, Division 1 ,  Group D electrical 
equi pment as defined by the National Electric Code. 

• The type of area- forced exhaust system used, i.e., high or low level, 
would be dependant upon the gas involved. 

• Each application (other than air or inert gas) should be carefully 
reviewed to minimze the chances of creating a fire or explosion 
hazard. 

HANKiSON® 
COMPRESSED AIR 
FILTERS 
Instruction Manual 
C Series Separator/Filter 

C18 through C660 

' �··· ' I  

T Series Air Line Filter ��·'} '(:� 
' . .  

T20 through T850 , � . •  - .._.:' 
A Series Oil Reml!vai.FI Iter . �-. -

A1 8 through A350 
H Series Oil Vapor Removal Filter 

H18 through H350 

GENERAL DESCRIPTION 

C Series Separator/Filter (Centriflex): 

..... � . .  ;, 
t: . 

Removes solid particles, water droplets and oi l aerosols three 
microns (mean diameter) and larger from compressed air and 
gas systems in order to protect downstream equipment from 
damage or malfunction. The Separator/Filter is designed for use 
at locations where large l iquid loads are present (downstream of 
aftercoolers, etc.). 
T Series Air Line Filler (31 00 Series): 
Removes solid particles, water droplets and oi l aerosols one 
micron (mean d iameter) and larger from compressed air and gas 
systems in order to protect downstream equipment from 
damage or malfunction and to prolong the life of finer filters. It 
is designed for use where bulk l iquid has been removed from the 
system. 
A Series Oil Removal Filter (Aerolescer): 
R�moves 99.999+% of liquid aerosols (specifically oil) 0.01 
m1crons and larger from compressed air and gas systems in 
order to protect downstream equipment from damage and 
products and processes from oil aerosol contamination . 
H Series Oil Vapor Removal Filter (Hypersorb): 
Removes gaseous oi l and various other hydrocarbon vapors 
from compressed air in order to remove offensive odors from 
the �ystem and prevent contamination of p roducts or processes. 
It IS mtended for use after an Oil Removal Filter. 

CAUTION: 
Pressurize and depressurize filters slowly. 

SERVICE DEPARTMENT: (41 2) 746-1 1 00 1 
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I. INSTALLATION 

A. FILTER PLACEMENT IN A TYPICAL COMPRESSED AIR SYSTEM 

COMPRESSOR AFTERCOOLER 

1. Separator/Filter • 

RECEIVER 

Use as a separator to handle the heavy liquid load from the 
aftt�rcooler. Also provides 3 micron filtration. 

2. Air Line Filter • 

A. Use as a prefilter ahead of desiccant and membrane dryers 
1 )  On systems supplied by oil-lubricated systems, use to remove 

liquid water (if present) and protect the Oil Removal Filter from 
gross contamination 

2) On oil-free systems · use alone to protect dryer from liquid and 
solid contaminants. 

B. Use as an atterfilter with pressure-swing (heatless) type desiccant 
dryers to collect desiccant fines 

3. Oil Removal Filter • 

A. Use as a prefilter ahead of desiccant and membrane dryers on 
:systems supplied by lubricated compressors to remove 
oil aerosols. 

B. Use as an atterfilter downstream of refrigerated 
dryers to remove liquid oil aerosols. (Downstream is the 
preferred location because of the additional aerosols formed in 
the dryer) 

4. Oil Vapor Removal Filter · 
Use to remove oil vapor and its subsequent taste and odor. 

IMPORTANT: 
An Oil Vapor Removal Filter must always be installed downstream of an 
Oil Removal Filter. 

IMPORTANT: 
The compressed air supply at the inlet to the filter should be periodically 
checked to insure that equipment design specifications are not ex­
ceeded. Normally the compressor installation includes intercoolers, 
attercoolers, separators, receivers, or similar equipment which ad­
equately pretreat the compressed air supply in order to avoid excessively 
high a:ir temperatures and liquid slugging of downstream equipment. 

REFRIGERATED 
DRYER 

• •• •  

A typical installation will also include: 

1 .  Manual or automatic drains • 

For draining collected liquids from the system (Separator/Filter, Air 
Line Filter, and Oil Removal Filter) and depressurizing filter for 
servicing (all). 

2. Differential Pressure Gauges · 
For monitoring pressure drop across the filter in order to determine 
the need for filter cartridge replacement (Separator/Filter, Air Line 
Filter, and Oil Removal Filter) 

3. Air Sample Tap • 

For determining when the adsorptive capacity of the Oil Vapor 
Removal Filter cartridge is exhausted. 

4. Isolation valves and by-pass piping • 

For isolating and by-passing filters for servicing. In critical applica­
tions, two filters installed in parallel may be necessary so that one 
filter is in operation while the other filter is being serviced. 

B. PIPING 
1 .  Mounting • 

Separator/Filter, Air Line Filter, and Oil Removal Filter · Mount so 
that inlet and outlet connections are horizontal (filter bowl vertical). 
Separated and coalesced liquids drain by gravity downwardly 
through the cartridge and drop to and are collected in the filter 
sump. The vessel must be mounted nearly plumb vertically so that 
drainage will not be impeded and filtration efficiency reduced. 

2. Flow Direction • 

Check to ensure that the air flow is in the proper direction as 
indicated on the filter head. Air flow direction through the filter 
cartridge must be from the inside out. 

3. Connection & Clearances • 

See Dimensional Drawing, (page 6) for connection sizes and service 
clearances. 

2 SERVICE DEPARTMENT: (41 2) 746-1 1 00 



C .. DRAIN PROVISIONS 
1 .  Manual Drain -

Separator/Filter, Air Line Filter, and Oil Removal Filter- Collected 
l iquids must be drained on a periodic basis. If equipped with a 
knurled fitting, turn the knurled fitting on the bottom of the bowl to 
your right (clockwise) to open and to your left (counterclockwise) to 
close. If equipped with a petcock, open i n  the normal fashion. 

OPEN ( TO RIGHT ) 

2. Auto Drain -
Units with auto drains wi l l  automatically discharge any water and oi l 
collected i n  the bowl. 
a. Filters with Internal Auto Drains - If your filter is equipped with an 

i nternal auto drain, "Auto" wi l l  appear on the serial number tag 
next to Drain Type. 
I nternal Auto Drains may be manually drained by turning the 
knurled fitting to your right (clockwise) to open. 

b .  Filters with External Auto Drains - 1 00 ounce bowls and larger are 
provided with a 1 /2' plug for i nstallation of an external auto drain. 
To install an External Auto Drain, remove plug, attach nipple (and 
bushing if necessary) and Auto Drain. 

t+---- FILTER 
HOUSING 

1 /:!' N IPPLE ---.Ill• 
r-- - - - - 'F-'==t+-- 1/2' - 3/4' 

BUSHING 

HANKiSON 
D. DIFFERENTIAL PRESSURE GAUGE (DPG) • 

1 .  Filters with 3/8, 1/2, 3/4, 1 ,  and 1 1/2" connections -
When supplied, the gauge comes 
preassembled in the fi lter housing head. 

2. Filters with 2 and 3" connections -
When suppl ied, the gauge and installation kit are shipped separately 
packaged for field installation. Refer to diagram for proper i nstalla­
tion. Gauge may be installed on filter housing with n ipple suppl ied 
or on a nearby wall using the wall mounting bracket suppl ied. 

NOTES: 1 )  Make certain 0-rings are in place on the bottom of the gauge 
body. 

2) Connect the low pressure transmission bolt (bolt next to RED 
band on gauge) to the gauge port at the filter outlet (down­
stream side of filter). 

3) Connect the high pressure transmission bolt (bolt next to 
GREEN band on gauge) to the gauge port at the filter in let 
(upstream side of filter) . 

4) Torque bolts to 25 +1- 5 inch oz. DO NOT OVERTIGHTEN. 

HIGH PRESSURE 
BOLT 

LOW PRESSURE BOLT 

WALL MOUNTED 

WALL 

O·RINGS 

SERVICE DEPARTMENT: {41 2) 746-1 1 00 3 
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E. OPEilATING LIMITATIONS 

1 .  Maximum Working Pressure · standard units 

NOTE: Filter may have higher MWP. Check unit serial number tag to 
verify MWP. 

a. Polycarbonate Bowls: 1 50 psig (10 bar) 
b. 16 through 381 oz Metal Bowls-

Witth manual drain: 300 psig (21 bar) 
With internal auto drain: 175 psig (12 bar) 

c. 5" Pressure Vessel· 
Standard models with or without internal drain: 300 psig (21 bar) 
NOTE: If using external drain, do not exceed pressure rating of drain. 

2. Maximum Pressure Differential 

IMPORTANT: 
Under normal circumstances the pressure differential across the filter 
should not exceed 30 psi (2. 1bar); excessive pressure drop may cause 
filter cartridge failure! 

CAUTION: Polycarbonate Bowls 
In units where the separator bowl is constructed of polycarbonate, be 
aware that the-following circumstances could adversely affect the 
polycarbonate material. Care should be taken to: AVOID installation 
areas where high temperatures (120°F/ 49°C or higher) exist or solvent 
fumes or chemical vapors (see Chemical Resistance table) with an 
adverse affect on polycarbonate are present in the atmosphere. 
AVOID cleaning the polycarbonate bowl with solvents such as acetone, 
alcohols, ketones, esters or aromatic hydrocarbons such as benzene, 
toluene, xylene, etc. Clean with a mild household detergent only. AVOID 
adverse� solvent fumes & chemical vapors (see Chemical Resistance 
table) being drawn into the compressed air system via the compressor 
intake. AVOID the use of polycarbonate bowls on air systems where 
synthetic compressor lubricants are transmitted downstream. AVOID 
compmssed air temperatures above 120°F/ 49°C or pressures above 150 
psig/ 10 bar at inlet to dryer. 
Chemic:al and Solvent Resistance Table (Partial List) 
LIMITED RESISTANCE: Cyclohexanol, Gasoline (High Aromatic) 
Hydrochloric Acid (Cone.), Milk of Lime (CaOh), Nitric Acid Cone.), 
Sulfuric Acid (Cone.) 
NON RESISTANT: Acetaldehyde, Acetic Acid (Cone.), Acetone, Acryloni­
trile, Ammonium Fluroide, Ammonium Sulfide, Benzene, Benzoic Acid, 
Benzyl Alcohol, Bromo benzene, Butyric Acid, Carbon Tetrachloride, 
Carbon Disulfide, Carbolic Acid, Caustic Potash Solution (5%). Caustic 
Soda Solution (5%), Chlorobenzene, Cyclo Hexanone, Cyclohexene, 
Dimethyl Formamide, Ethane Tetrachloride, Ethylamine, Ethyl Ether, 
Ethylene Chlorohydrin, Formic Acid (Cone.) Freon !(Refrigerant & 
Propellant) * ,  Nitrobenzene, Nitrocellulose Lacquer, Phenol, Phospho· 
rous Hydroxy Chloride, Phosphorous Trichloride, Propionic Acid Sodium 
Sulfide, Styrene, Sulfuryl Chloride, Tetra Hydronaphthaiene, Thiophene, 
Toluene, Xylene, Synthetic Compressor Lubricants *"  
Dissolved by: Chloroform, Cresol, Dioxane, Ethylene Dichloride, 
Methylene Chloride, Pyridine. 
• DuPont Trademark • • Phosphate Ester lubricants: where compressor lubricants 
other than normal mineral base lubricants are used, contact lubricant manufacturer. 

3. Maximum Operating Temperature 
a. When filtering liquids · Temperatures above 120°F (49°C) are 

not recommended since filtration efficiency may decrease and 
certain cartridge materials may be adversely affected. 

b. When filtering solids - Air Line Filter only: 200°F (93.3°C). 
All others: 120°F (49°C). 

4. Maximum Liquid loading 
Maximum liquid concentrations at inlet to filters must not exceed: 
a. Separator/Filter: 25,000 ppm w/w 
b. Air Line Filter: 2000 ppm w/w 
c. Oil Removal Filter: 100 ppm w/w If inlet concentrations are 

greater than this, filter must be preceded by a Separator/Filter 
or Air Line Filter to remove bulk liquid loading. 

d. Oil Vapor Removal Filter: No liquids should be present at the 
inlet to this filter. 

5. Chemical Resistance • 

Compressed air does not normally contain contaminants which 
will adversely affect the filter cartridge. However, some hydrocar­
bons, acids, bases and certain other chemicals can attack parts of 
the filter assembly. These contaminants are usually introduced 
through the compressor intake port under certain environmental 
conditions. Provision should be made to prevent this in order to 
protect the entire compressed air system. On questionable 
applications consult factory prior to installation. 

CHEMICAL AND SOLVENT RESISTANCE TABLE FOR 
FILTER CARTRIDGES 

OIL REMOVAL FILTER & OIL VAPOR REMOVAL FILTER · POLYURE· 
THANE FOAM (FOAM SLEEVE) 
RESISTANT: Not adversely affected chemically by water, soap or 
detergents; not affected chemically by oils, cleaning solvents, or greases 
at normal temperature. Heavy liquid loading may cause mechanical 
degradation. 
LIMITED RESISTANCE: Aliphatic hydrocarbons cause slight swelling; 
aromatic cause considerable swelling; removal of these hydrocarbons 
allows restoration of original dimensions and strength. 
NOT RESISTANT: Strong acids, caustics, chlorine or sulfur dioxide. 
ALL MODELS · MINERAL FILLED NYLON (Filter Cartridge End Caps) 
RESISTANT: Inert to most organic chemicals such as esters, ketones, 
alcohols, and hydrocarbons. Resists alkalis and salt solutions. 
LIMITED RESISTANCE: Benzene Alcohol, Benzaldehyde, Benzoic, Citric 
Acid, Mercuric Chloride, Methylene Chloride, Oxalic Acid, and Potassium 
Bichromate. 
NOT RESISTANT: Attacked by strong mineral acids and strong oxidizing 
agents. The following listed materials result in decomposition, and/or 
swelling, and/or loss of strength, etc. Aniline, Benzene-Sulphoric Acid, 
Boron Trifluoride, Bromine, Chloracetic Acid, Chloral Hydrate, Chlorine, 
Chloroform, Chlorosulfonic Acid, Chromic Acid, Cresols, Ethylene 
Chlorhydrin, Hydrochloric Acid (10%), Nitric Acid (1 0%), Phenol, 
Phosphoric Acid (25%), Potassium, Permaganate, Resorcinol, Sulfuric 
Acid (1 0%), Xylenol. 
AIR LINE FILTER, AND OIL REMOVAL FILTER · POLYPROPYLENE 
(Filter Cartridge Inner Support Core Tube) RESISTANT TO: Alkalis, weal 
acids and saline solutions. Resistant to most organic solvents below 
175°F. LIMITED RESISTANCE: Attacked slowly by oxidizing acids. NOT 
RESISTANT: Soluble in aromatic solvents such as toluene, xylene and 
chlorinated hydro-carbons at temperature above 175°F. 

4 SERVICE DEPARTMENT: (41 2) 746-1 1 00 



I I .  OPERATION 

Periodic checks are recommended to insure continuous separation and 
filtration efficiency. 

A. Operational checkpoints for Separator/Filters, Air 
!Line Filters, and Oil Removal Filters 

1 .  Check pressure drop across the filter: 
a .  Check for excessive pressure drop. Pressure drop in excess of 1 0  
psi (0.7 bar) i ndicates that the filter sleeve o r  cartridge should be 
replaced. (See Section II I .A.) 

NO TIE: Pressure drop may temporarily increase after flow stoppage: 
Refer to section I l l .  A. I .C .  
NOTE: On fi lters supplied with Differential pressure Gauges, when 
indicator enters red area, the element should be replaced. 

IMPORTANT: 
Pressure drop should never exceed 30 psi (2. 1 bar). 

h. Check for sudden reduction in p ressure drop. This might indicate: 
( 1 ) Possible leak across 0-ring seal between top cap of cartridge 

and filter head assembly. 
(2) Leak through the filter cartridge due to damage from chemical 

attack or excessive pressure drop. 
2. Check the flow, pressu re, and temperature to make sure that the 

filter is not being operated beyond its rated capacity. See Section 
I I .C. to determine maximum flow capacity. 

3. Check to see that fi lter is installed level (filter bowl plumb vertical ly). 
This is necessary to insure adequate drainage of the cartridge. 

4. Check for proper drainage. See that manual drains are drained 
periodically and that automatic drains are functioning. The l iquid 
level must always be kept below the cartridge bottom cap to insure 
proper operation. 

5. Check to see that downstream air lines are clean. Occasionally old air 
lines or even newly i nstalled air l ines contain residual contaminants 
which could show up at the point of use. 

TAE:LE 1 .  
Maximum Air Flow (scfm*) @ 1 00 psig 

C SERIES 
SIZE FLOW SIZE 

C18  18  T20 
C35 35 T40 
C55 55 T1 1 0  
C 1 1 0  1 1 0  T220 
C165 165 T330 
C220 220 T400 
C330 330 T850 
C400 400 
C660 660 

• Convert sclm to metric units as follows: 1 sclm = 1 .736 m'nih 

TABLE 2 .  
Air Flow Correction Factor �mNIMUM INLET PRESSURE PSIG [ MULTIPLIER 

T SERIES 
FLOW 

20 
40 

1 1 0  
220 
330 
400 
850 

HANKiSON 
B. Operational Checkpoints for Oil Vapor Removal 

Filters 

1 .  Check for an oily smell by opening the manual valve. If an oily smell 
exists the following should be checked: 
a. Filter cartridge adsorptive capacity exhausted. Replace cartridge. 

(See Section II I .A.) 
b. Leak across 0-ring seal between cartridge top cap and filter head 

assembly - seal improperly seated. 
c. Leak through filter cartridge due to damage from chemical attack 

or excessive pressure drop. 
d.  Presence of l iquids - failure of upstream filter cartridge. 
e. Flow and p ressure conditions in excess of rated capacity. See 

Section I I .C. to determine maximum flow capacity. 
f. Presence of gaseous impurities which cannot be adsorbed. 

CAUTION: 
Methane, carbon monoxide, carbon dioxide and various inorganic gases 
cannot be removed by the Oil Vapo r  Removal filter. The factory should 
be contacted for special applications. 

2 .  Check for excessive pressure drop. Pressure drops much in excess 
of 1 psi might indicate: 
a. Filter being operated beyond its rated capacity. 
b. Filter is being overloaded with bulk l iquids - Check that filters 

upstream of the Oil Vapor Removal Filter are properly installed 
and working correctly. 

C. FLOW CAPACITY 

Maximum air flow for the various filters at 1 00 psig is indicated in 
Table 1 .  To determine maximum air flows at inlet pressures other than 
1 00 psig, multiply flow from Table 1 by multiplier from Table 2 that 
corresponds to the minimum operating pressure at the inlet of the filter. 

CAUTION: 
Do not select filters by pipe size. Make selection by flow rate and 

operating pressure only. 

A SERIES H SERIES 
SIZE FLOW SIZE FLOW 

A1 8 1 8  H 1 8  1 8  
A35 35 H35 35 
A 55 55 H55 55 
A1 1 0  1 1 0  H 1 1 0  1 1 0  
A220 220 H220 220 
A275 275 H275 275 
A330 330 H330 330 
A350 350 H350 350 

SERVICE DEPARTMENT: (41 2} 746-1 1 00 5 



_., ANKiSON============ 

MODELS DIMENSIONS 

C SERIES T SERIES A SERIES H SERIES inches (mm) WTS. 

Separator/ Air line Oil Removal Oil Vapor IN/OUT BOWL LBS 

Filter Filter Filter Removal CONNECTION TYPE A 8 c D KG 
Filter * 

03 S P  3-3/1 6 6-7/1 6 5-13/16 4 1 -5/8 
3/8" 8 oz.Poly (81) (1 64) (1 48) ( 102) (0.74) 

C 1 8  T20 A18 H18  OJ or 04 16 p 3-3/16 10-9/16 9-15!16 4 2-1/2 
C35 T40 A35 H35 3/8"or 1 /2" 16 oz.Poly ·(81) (268) (238) (102) (1 .1 3) 

03 or 04 1 6  3-3/16 1 0  9-3/8 4 2-3/4 
3/8"or 1/2" 16 oz.Metal (81) (254) (238) (102) (1 .24) 

C55 T1 1 0  A 55 H55 06 or 08 48 4 1 6  12-3/4 6 6 
C 1 1 0  3/4"or 1 "  4 8  Oz. Metal (1 02) (406) (324) (152) (2.7) 

A1 1 0  H1 1 0  0 6  o r  OS 1 00 4 25-1/8 21 -5/8 1 4  1 3-1/4 
3/4"or 1 "  1 0 0  oz. Metal ( 102) (638) (549) (356) (6.0) 

C 1 65 T220 12  100 5-1/8 25-5/8 22-1/8 14  19 
1 -1/2" 1 00 oz. Metal (1 30) (65 1 )  (562) (365) ( 1 8.9) 

C220 A220 H220 1 2  205 5-118 32-711 6 28-1 5/1 6 1 6  21 
C330 T330 1-1/2" 205 oz. Metal (1 30) (824) (735) (406) (9.5) 

A330 H330 12  381 5-1/8 38-1/2 34-3/4 26 30 
1 - 1/2" 381 oz.Metal (1 30) (978) (883) (660) (13.6) 

C400 T400 A275 H275 16  5L  1 0-1/4 40-7/8 4-7/8 24 37 
A350 H350 2" 5" PV (260) (1 038) (124) (61 0) (17) 

C660 T850 24 5L 1 0-1/4 40-7/8 4-7/8 24 37 
3" 5" PV (260) ( 1038) ( 124) (61 0) ( 17) 

• 03, 04, 06, 08 and 12 NPT Female, 16 and 24 NPT Male; 8 after number denotes BSP threads supplied. 

INLET 

6 

n 

C18 and C35 

T20 and T40 

AlB and A35 

H1 8  and H35 

-.---.-

0 

MIN. CLEARANCE 1 
FOR SERVICE 

4' 

0 

MIN. CLEARANCE t 
FOR SERVICE 

C55 and C110 

T1 10 

A55 

H55 

4' 

2·112' MIN. 

CLEARANCE 

INLET 

0 
TRAP 

CONNECTION 
MIN. CLEARANCE t 

FOR SERVICE 

C165 THRU C330 

T220 THRU T330 

A1 10 THRU A330 

H110 THRU H330 

4' 

C400 and C660 

T 400 and T850 

A275 and A350 

H275 and H350 

MIN. CLEARANCE 

FOR SERVICE 

24' 

DiHerential Pressure Gauge Specifications: 

Maximum working pressure: 300 psig Optional reed switch: 
Maximum operating temperature: 1 50°F Maximum voltage switching: 
Inert glass filled Acetal housing 1 00 AC/DC 

Maximum switch current: 0.30 
AMPS 
Maximum carrying current: 1 
amp 
Contact rating: 1 0  VA 

SERVICE DEPARTMENT: {41 2) 746-1 1 00 
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11 11. MAINTENANCE: 

A. WHEN TO REPLACE FILTER ELEMENT: 

NOTE: Air Line Filter, Oil Removal Filter and Oil Vapor Removal Riter ­
complete cartridge is replaced; Separator/Alter - unless separator core is 
damaged only outer sleeve needs replaced. 

1 .  Separator/Filter, Air Line Riter, Oil Removal Filter: 
a. lnitial (dry) pressure drop: 1 psi (.07 bar) nominal. 
b. Operating pressure drop: During operation the filter cartridge 

becomes liquid loaded (wetted). At rated flow conditions, 
operating pressure drop will normally be: 3 to 4 psi for light liquid 
loading, 4 to 5 psi for moderate liquid loading, and 5 to 6 psi for 
heavy liquid loading. Further pressure drop will occur only as the 
cartridge becomes contaminated with solid particles. 

IT IS RECOMMENDED THAT THE FILTER CARTRIDGE OR SLEEVE BE 
REPLACED FOR MAXIMUM FILTRATION EFFICIENCY WHEN PRESSURE 
DHOP EXCEEDS 1 0  PSI (0.7 BAR) ( INDICATOR IN RED AREA). 

c. Pressure drop after flow interruption: When flow is interrupted for 
several hours, the pressure drop may temporarily increase upon 
the resumption of flow. Normally, within one hour, the pressure 
drop should return to where it was prior to stopping the flow. This 
phenomenon is not cause for filter cartridge replacement. It is due 
both to residual liquids contained within the cartridge "pooling" 
and a change in the viscosity of these liquids due to a temporary 
temperature change. 

NOTE: Oil Removal Filter only - In operation, the outer foam cover will 
show evidence of liquid discoloration on a band on the lower portion of 
the foam cover. This is normal. Spotting above the band indicates that 
the foam is accumulating liquids faster than it can be drained and that an 
excessive amount of liquid is present in the incoming air. This may be 
corrected by installing an air line filter upstream of the filter or by using 
two filters in series. 
2. Oil Vapor Removal Riter: When used after a high efficiency coales­

cing filter, the Oil Vapor Removal Filter should provide a minimum 
life of approximately 1500 hours of continuous operation at rated 
capacity. The pressure drop across the Oil Vapor Removal Riter 
cartridge remains essentially constant throughout its effective life 
and cannot be used as an indicator for cartridge replacement. 
Cartridge life is terminated when the adsorptive capacity of the 
cartridge is used up. It is recommended that periodic odor tests be 
conducted to determine cartridge life. 

fT I I 
I I I I 

5" Pressure Vessel 

B. PROCEDURE FOR FILTER CARTRIDGE REPLACEMENT: 

CAUTION: 
THIS  FILTER IS A PRESSURE CONTAINING DEVICE. DEPRESSURIZE 

BEFORE SERVICING. 

1. Isolate filter assembly from system by opening by-pass valve (if one 
is installed) and closing inlet and outlet valves. 

2. Depressurize the filter by slowly opening manual d rain valve. 
3. Disassemble filter housing 

a. For models with 8, 1 6, 48, and 1 00 oz bowls - Unscrew the collar 
holding the filter bowl to the head and remove the filter bowl and 
collar. 

b. For models with 205 and 381 oz bowls - Remove the filter bowl, 
unscrewing it from the filter head by hand or strap wrench. 

c. For models with 5" pressure vessel - Remove flange bolts. Lower 
bottom shell, 0-ring, and seal ring retainer. 

4. Clean the filter bowl. 
5. Remove and replace complete cartridge (all models) or sleeve only 

(Separator/Filter) 
a. Removing and replacing complete cartridge 

1) Unscrew the old filter cartridge and discard. Also discard the 
small 0-ring that seals the filter to the filter assembly head. 

2) Insert small replacement 0-ring on top of replacement filter 
cartridge and screw replacement filter into filter assembly head. 

b. Removing and replacing sleeve only (Separator/Filter) 
1 )  Remove wing nut and bottom cap. 
2) Slide disposable filter sleeve down over separator core. 
3) If necessary, unscrew separator core from filter head and clean 

with soap and water. 
4) Reassemble separator core to head. (Use new 0-ring supplied 

with replacement sleeve.) 
5) Slide new filter sleeve over separator core. 
6) Replace bottom cap and wing nut. 

-- HEAD 

r - - ·  - - .. BOWL* r - - ·  � -- .. 
.. 

IJ ___ ---- .. IJ 1.. - I b .. j - RINGS '�'-":..-:,..,.. . ... � ... 
-1- - - ---1- -- COLLAR -1- - - - - -1 -L�----JJ L�----JJ 

.... -fEB....' .... -fEB....' 
Q. · Collar is intregal to bowl on 0 \ \ 205 oz. bowl. \ \ 

C Series T, A and H Series 

SERVICE DEPARTMENT: (41 2) 746-1 1 00 7 
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IMPORTANT: 
Oil Removal Filters and Oil Vapor Removal Filters-

The filter cartridges should never be handled by the outside foam 
cover ... damage could result. When install ing a replacement cartridge, 

handle by the bottom end cap only. (See Drawing) 
IMPORTANT: 

It is only necessary to finger tighten the filter cartridge into position to 
insure the seal. DO NOT WRENCH TIGHTEN. 

6. Heassemble filter housing 
;� . Models with bowls - After making sure that large 0-ring in filter 

head is in place, reassemble filter bowl to filter head. 
11 . Models with 5' pressure vessel - Reassemble bottom shell , 0-ring 

and seal-ring retainer to housing. Make sure seal-ring retainer 
provides a backup for the 0-ring as shown in drawing. 

7. After making sure that the manual valve is closed, repressurize unit 
IJy slowly opening the in let valve, then opening the outlet valve, and 
finally closing the by-pass valve. 

REPLACEMENT CARTRIDGE/SLEEVE 

WRONG 
WAY 

RIGHT 
WAY 

C SERIES T SERIES A SERIES H SERIES 
MODEL REPLACEMENT MODEL REPLACEMENT MODEL REPLACEMENT MODEL REPLACEMENT 

SLEEVE CARTRIDGE CARTRIDGE CARTRIDGE 

C18 0734-1 T20 0731-3 A18 0713-2 H 1 8  071 5-2 
C35 0734-2 T40 0731-4 A35 0713-3 H35 071 5-3 
C55 0734-3 T1 1 0  0731-5 ASS 0713-4 H55 0715-4 
C1 1 0  0734-3 T220 0731-6 A1 1 0  0713-5 H 1 1 0  0715-5 
C165 0734-4 T330 0731-7 A220 071 3-6 H220 071 5-6 
C220 0734-5 T400 0731-8 A275 0713- 12  H275 071 5-12 
C330 0734-6 T850 0731-9 A330 0713-7 H330 0715-7 
C400 0734-7 A350 0713-1 1 H350 071 5-1 1 
C660 0734-7 

WARRANTY 
The manufacturer warrants the product manufactured by it, when properly installed, operated, applied, and maintained in accordance with 

procedures and recommendations outlined in manufacturer's instruction manuals, to be free from defects in material or workmanship for a period 
of one (1 ) year from the date of shipment to the buyer by the manufacturer or manufacturer's authorized distributor, or eighteen months from 
the date of shipment from the factory, whichever occurs first, provided such defect is discovered and brought to the manufacturer's attention 
within the aforesaid warranty period. The manufacturer will repair or replace any product or part determined to be defective by the manufacturer 
within the warranty period, provided such defect occurred in normal service and not as a result of misuse, abuse, neglect or accident. 

The warranty covers parts and labor for the warranty period. Repair or replacement shall be made at the factory or the installation site, at 
tlhe sole option of the manufacturer. Any service performed on the product by anyone other than the manufacturer must first be authorized by 
tlhe manufacturer. Normal maintenance items requiring routine replacement are not warranted. Unauthorized service voids the warranty and 
any resulting charge or subsequent claim will not be paid. Products repaired or replaced under warranty shall be warranted for the unexpired 
portion of the warranty applying to the original product. The foregoing is the exclusive remedy of any buyer of the manufacturer's product. The 
rnaximum damages liability of the manufacturer is the original purchase price of the product or part. 

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES, WHETHER WRITTEN, ORAL, OR 
STATUTORY, AND I S  EXPRESSED IN LIEU OF T H E  IMPLIED WARRANTY OF MERCHANTABILITY AND T H E  IMPLIED WARRANTY OF 

FITNESS FOR A PARTICULAR PURPOSE. THE MANUFACTURER SHALL NOT BE LIABLE FOR LOSS OR DAMAGE BY REASON OF 
STRICT LIABILITY IN TORT OR ITS NEGLIGENCE IN WHATEVER MANNER I NCLUDING DESIGN, MANUFACTURE OR I NSPECTION OF 
THE EQUIPMENT OR ITS FAILURE TO DISCOVER, REPORT, REPAIR, OR MODIFY LATENT DEFECTS INHERENT THEREIN. THE 
MANUFACTURER, HIS REPRESENTATIVE OR DISTRIBUTOR SHALL NOT BE LIABLE FOR LOSS OF USE OFTHE PRODUCT OR OTHER 
INCIDENTAL OR CONSEQUENTIAL COSTS, EXPENSES, OR DAMAGES INCURRED BY THE BUYER, WHETHER ARISING FROM 
EIREACH OF WARRANTY, NEGLIGENCE OR STRICT LIABILITY IN TORT. 

The manufacturer does not warrant any product, part, material, component, or accessory manufactured by others 
and sold or supplied in connection with the sale of manufacturer's products. 01/01/93 

AUTHORIZATION FROM THE SERVICE DEPARTMENT IS NECESSARY BEFORE MATERIAL IS RETURNED 
TO THE FACTORY OR IN-WARRANTY REPAIRS ARE MADE. 

--- -- ---+ 0 

HANKiSON 
I NTERNAT I O N A L  CANONSBURG, PA 1 53 1 7-1 700 U.S.A. 

TEL (4 1 2) 745-1 555 • FAX (41 2) 745- 6040 
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SOLO is an intelligent ,  high-rate pneumatic pump for total fluids applications. 

It runs itself,with an internal float system and a magnetic "brain"cartridg e.  

The brain senses liquid level in the pump,  turning the air  supply on when the 

pump is full ,and turning it off as soon as the pump e mpties. With its built- in 

brain, SOLO doesn'trequire aircycl e or on-off level control at the well  head , 

simplifying system design. Al l  you need above the well cap is a compact air 

filter/speed control. SOLO is easy to install-just run air to each well. Continued operation is truly hands-off. S OLO constantly 

reacts to changes in well recovery rate, so it's always pumping atthe highest rate possible. It also shuts down automatically if 

water i n  the well  drops be low pumping level .  ( NOTE: S P4000 requires a minimum of 3.5 feet of l iquid i n  order to pump and the 

S P2000 requires a minimum of 1 foot of liquid in order to pump ) Because cycling is controlled atthe pump, SOLO is either 

refil l ing or discharging 1 00% of the time. There's no waiting between active phases of the cycle for the entire l ength of air supply 

tubing to re-pressurize. This operating efficiency enables SOLO to del iver pumping rates of up to 4.5 gallons per minute while 

also saving on air supply requirements. The m echanism in SOLO uses the same high-clearance design that has made PULSE 

PUIVI P  the standard for field performance without clogging or  breakdowns. 

TAB LE OF CONTENTS 
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THE S P4000 R EQ U I R ES A M I N I M U M OF 3 .5' 0F LI Q U I D TO P U M P .  -1 
THE S P2000 REQU I R ES A M I N I M U M  OF 1 '  OF LI Q U I D TO P U M P .  
T H E  SOLO P U M P  AUTOMATICALLY S H UTS O F F  W H EN TH E L I Q U I D 

L EVEL I S  P U M P E D  DOWN. 

THE SOLO P U M P  W I LL A UTOMATIC ALLY B E G I N  P U M P I N G  A GAl N ON C E  

WELL LEVEL HAS R EC OV E R E D. 

FLOAT WITH PUMP FULL 

B R A I N  CONTR OLS 
A I R  I NTO A N D  OUT 

O F TH E P U M P  
W H E N  S I G NALED 

BY TH E ACTION OF 
T H E  FLOAT 

FLOAT I N  T H I S  POS ITION S L I D E S THE ACTUATOR ROD U PWA R D  
CAUS I N G  A I R  T O  ENTER T H E  P U M P. T H E  A I R  P R ESS U R E  FORCES 
THE I N LET CHECK BALL TO S EAT, P R EV E NTI N G  WAT E R  FROM 
ESCA P I N G  OUT THE I N LET. THE LIQU I D  IN THE P U M P'S BODY I S  
THEN FO RCED I NTO THE P U M P'S FILL TUBE A N D  U P  T H E  
DISCHARGE L I N E  TO THE S U R FAC E. T H E  T O P  CHEC K  B A L L  I S  
UNSEAT ED BY THE U PWA R D  F O R C E  OF T H E  DISCHA R G E D  LI Q U I D . 

--- ACTUATOR ROD 
FLOAT WITH PUMP EMPTY 
FLOAT I N  TH I S  POS ITION SLI D ES ACTUATOR ROD DOWNWA R D  
ALLOW I N G  T H E  COM P R ESSED A I R  I N  T H E  P U M P  TO VENT . T H E  
I N LET CH ECK BALL U NS EATS ( NO LONG E R  HAV I N G  A N Y  AI A 
A I R  P R E SS U R E  HOLDING IT DOWN ) WH I C H  ALLOWS TH E N EXT 
VOLU M E  OF L I Q U I D  FROM THE W ELL I NTO THE P U M P .  AS T H E  
LIQU I D  REFI LLS THE P U M P , T H E  FLOAT R I SES B A C K  U P  I NTO T H E  

POSITION M ENTIONED ABOVE AND T H E  P U M P I N G  P R OC ESS 
I S  R E P EAT ED. THE TOP C H EC K  BALL I S  S EATED BY THE W E I GHT 
OF ANY LIQU I D  IN THE D I SCHARGE L I N E  ABOVE IT P R EV E NT I N G  
THAT LI Q U I D  F R O M  R E-ENTE R I NG T H E  P U M P  BODY. , ... 

, 
I N LET CH ECK BALL 

P U M P  I N LET 



OSE/TUBING ATTACHMENTS TO TOP OF SOLO PUMP 

PUM P DISCHARGE 
FITTING 

BRAIN EXHAUST 
FITTING 

3/4 ' '  
O . D .  
TIJBE 

�-� 
- - - - "2- ---

_ _ _ _ _  ;3 _ _ _ _ _  

c_:_--1 
�-__:____,l� 

PUSH H OSE! 
TU B I N G  
DOWN TO 
TH I R D  BAR B  
ENGAG E-
M E NT ( M I N I MUM ) 

j CLA M P  
! P LACEM ENT 

PUMP 
DISCHARGE 
FlmNG 

�--- 7 BA R B S ( TAPERED) 

-- EYELET HOLE 

FOR ROPE 

ATTACH M ENT 

____,..____ __ PUMP EXHAUST 
FITTING 

-----+----- PUMP AIR SUPPLY 

FITTING 

TOP VIEW OF SOLO P U M P  

PUSH 
1 /2 "  TUBING DOWN 
TUBE FLUSH WITH 

THE FITTING'S 
NUT 

3 BA RBS( TAPERED) [ 
_.\:-:-:-_ _ _  ::-::-::: _ _  .,._ : CLA M P  
�3::-=:��. i PLACEMENT 

2 

• 

PUSH HOSE! 
3/8" TUBING DOWN 
0.0. TO FI FTH BA R B  TUBE 

E N GAG EM ENT 
( M I N IM UM) 

CLA M P  
PLACEM ENT 

P U S H  
1/4" TU B I N G  DOWN ruse FLUS H  W ITH 

THE FITTI NG'S 
NUT 

3 B A R B S  \ 7 BAR BS( TAPE R ED) 11\ (TAP E R E D) 

.. � 
2 \ . C LA M P  
3 , \ PLA C E M ENT 

PUMP BRAIN 
EXHAUST 
FITTING 

m HTENING THE CLAMPS PLACE CLAMP TOOL OVE R TH E  
D I M PLED EA R P O RTION OF THE 
CLA M P  AND SQU E EZE EA R 
TOG ETHER ( AS SHOWN B ELOW ) .  

EA R C LA M P  A.  CLAMP I N  CLOSED POSITION 
B. CLA M P  IN O P E N  POSITION 3 



1 .  LOWE R  P U M P  TO D ES I R E D  D E PTH . 
2 .  O N C E  P U M P  D E PTH HAS B E E N  D ET E R­
M I N ED ,  M EASU R E  O F F  A P P ROXI MATE LY 1 FT. 
OF TUB I N G LEN GTH ( M EA S U R E D  FROM T H E  
TOP OF WELL CAS I N G ) FROM BOTH T H E  
P U M P  EXHAUST LI N E  A N D  T H E  BRAI N 
EXHAUST L I N E.*  
3.  C UT BOTH EXHAUST L I N ES .  
4.  ATTACH THE P U M P  EXHAUST D E F L ECTO R 
TO THE PUM P EXHAUST LI N E .  ( S E E  PAG E 3  
FO R C LAM P I N STRUCTI O N S ) 

5. T I E  STRAP ALL TU B I N G  I NTO 
O N E  B U N D LE A P P ROXI MAT E LY 
4-611 B E LOW W H E R E  YOU C UT 
OFF YO U R  EXHAUST LI N ES .  

---;-- 3/4"0.D. PUM P D I SCHARG E 
6 .  PASS P U M P  D I SCHA R G E  AN D 
A I R S U P P LY L I N ES THROUG H  
THE WELL CAP.  

---+-- 1 /4"0.D. BRAIN EXHAUST 

.__-+- 1 /2"0.D. PUMP EXHAUST 

7 .  R E-ADJUST P U M P  TO D E S I R E D  
D E PTH . 
8.  TIGHT E N  WELL CAP F I TT I N G S  
DOWN O NTO AI R/D ISCHAR G E  
L I N ES .  

TOP VIEW PUMP 
A I R  
L I N E  

4 �-------' 

PLUG -�: 
( PROBE · 
HOLE ) 

D ISCHARGE L I N E  
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HOSE AND TUBING COMBINATION 
4, 6, 8 .. CAPS 

1 . ATTACH EYELET FOR S U P PORT R O P E TO 

TH E TO P O F TH E SOLO P U M P.ATTACH RO P E .  
2 .  LOW E R  P U M P  TO D E S I R E D  D E PT H .  
3 .  O N C E  P U M P  D E PTH HAS B E E N  D ET E R­
M I N ED,  M EASU RE O F F A P P ROX I MATE L  Y 1 FT. 
OF T U B ING LENGTH ( M EAS U R ED F ROM TH E 
TO P O F  W E LL CAS I NG ) FROM BOTH TH E 
P U M P  EXHAUST L I N E  A N D  TH E B RA I N  
EXHAU ST L I N E.* 
4. CUT BOTH EXHAU ST L I N E S .  
5. ATTAC H  TH E PUM P EXHAU ST D E FLECTO R 
TO TH E P U M P  EXHAUST LI N E .  ( S E E  PAG E 3 
FOR C LA M P  I N STRUCTIONS ) 

--+--5/8"1 .0.  P U M P  D I SCHARGE 

+---+- 1 /4" 1 .0 .  PU M P  A I R  S U P PLY 

6. TI E STRAP ALL TU B I N G  I NTO 
ON E BU N DLE A P P ROX I MATELY 
4-6" BELOW WH E R E  YOU C UT 
OFF YOU R  EXHAUST L I N ES.  
7. PASS PUMP DISCHA RG E  A N D  
AI R S U P P LY LI N ES TH ROUG H  
TH E WELL CAP .  
8. RE-ADJ U ST P U M P  T O  DES I R E D  
D E PTH . 
9. PASS P U M P  S U P PORT R O P E  
THROUGH CAM CLEAT TO H OLD 
P U M P  I NTO POS ITIO N .  

PLUG 
( PROBE HOLE 

DISCHARGE L I N E  

5 
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CAP, PRESSURE 
CONTROLLER 
AND FILTER 
{ BACK VIEW ) 

ATTACH AIR 
SOURCE HERE 

AIR SUPPLY 
HOSE FITIIN 
OPTIONS: 

CAP, PRESSURE 
CONTROLLER 
AND FILTER 
( FRONT VIEW ) 

S" AIR 
SU PPLY HOSE 
(SUPPLIED) 

� 
W COUPLER U 1 /4 "  FEMALE 

@. r ·w 
1 /21 1 3/8 11 

PRESSURE CONTROL ADJ USTMENTS 

6 

+----- PRESSURE CONTROL KNOB 

.---- TURNING CLOCKWISE INCREASES PRESSURE 
_. TURNING COUNTER-CLOCKWISE DECREASES PRESSURE 

MIN IMUM 40 P .S . I .  
MAXIMUM 1 00 P .S . I .  

e 

NOTE: FLOW RATE IS DEPENDENT ON THE AMOUNT OFAIR PRESSURETHATIS RECEIVED BY THE PUMP. 
FLOW RATES CAN BE INCREASED BY INCREASING AIR PRESSURETOTHE PUMP AND FLOW RATES CAN 
BE DECREASED BY DECREASING AIR PRESSURETO THE PUMP. 

AIR SOURCE 

ADJ UST AIR PRESSU RE 
TO DESIRED PRESSU RE 



OJrS��CIFICATIONS� 
DIAMETER: 3.0" PRESSURE REGULA TOR/ FIL TEA DIMENSIONS: PUMP TYPE: POSmVE GAS DISPLACEMENT 

PUMP VOLUME: 1 .9 LITERS ( .5 GALLONS ) Nominal 
MAXIMUM FLOW RATE-4.5 G.P.M. 

LENGTH : 48" 
WEIGHT: 1 1 .5 LBS 

FITIINGS: TYPE-BARB 

SIZES-DISCHARGE 5/8" I D (  3/4" OD ) 
AIR 1/4" 1 D (  3/8" OD ) 

EXHAUST 3/8" I D (  1/2" OD ) 

VENT, ( BRAI N )  3/1 6" ID ( 1/4" OD ) 

000 FLOW RATES 

FLOW ( GPM ) 

AT 1 00 P.S. I .  

5 

4 

3 

2 

1 

0 

00 SPECIFICATIONS 

WIDTH-3" ( OUT FROM CAP )  
WIDTH-S" ( PARALLEL TO CA P )  

HEIGTH-2 -1/2" ( ABOVE CAP )  

OVERALL LENGTH-6-1/2" 

I 
........... ....... " 

2' Sl 

MATERIALS O F  CONSTRUCTION :  B O DY-STA IN LESS STEEL 
HOUSINGS-0-TAL 

CHECKBALLS-TEFLON 

FITTINGS-BRASS 

AIR REQUIREMENTS: MINIMUM-40 P.S.I. 

MAXIMUM-1 00P.S.I. 

"' 1 0' � �UBI\ ERG ENC = .... 
---1------r-----

JBMI  �RG E NCE -1--- -

---

1 0  20 30 40 50 60 70 80 90 1 00 
DEPTH ( FEET ) 

DIA METER: 3.0" PRESSURE REGULATOR / FI L  TEA DIMENSIONS: PUMP TYPE: POSmvE GAS DISPLACEMENT 
PUMP VOLUME: .36 LITERS (0.095 GALLONS) Nominal 
MATERIALS OF CONSTF!UCTJON: BODY-STAINLESS STEEL 

HOUSINGS- 0-TAL 

LENGTH: 24" 
WEIGHT: 8.5 LBS 

FITTlNGS: TYPE-BARB 

VENT, ( BRAI N ) 3/1 6" 1D ( 1/4" OD ) 
SIZES-DISCHARGE 5/8" 10 ( 3/4" 00 ) 

AIR 1/4" 1 D (  3/8" OD ) 
EXHAUST 3/S" ID ( 112" 00 ) 

O FLOW RATES 

FLOW ( GPM ) 

AT 1 00 P.S.I .  

WIDTH-3" ( OUT FROM CAP )  
WIDTH-S" ( PARALLEL TO CAP )  

HEIGTH-2 -1/2" ( ABOVE CAP )  

OVERALL LENGTH-6-1/2" 

3.5 
3.0 
I 
. 2.5 

-4 !" 
2.0 
1 .5 
1 .0 

-�-oo.. -
�'- d ....... c:. .: �UOI i/ICM 

0.5 

'-\I C" I r' \,.}\.. 
r--..... 

CHECKBALLS-TEFLON 
FITIJNGS-BRASS 

AIR REQUIREMENTS: MINIMUM-40 P.S.I. 
MAXIMUM-100P.S.I. 

rniiA - nr"' .-- .,.,r ·r-1LJIVI -r•u L-1'1\.. • L... 

................... ......._ r--- .........__ -
�CI 1vc 

0 
1 0  20 30 40 50 60 70 80 90 1 00 

DEPTH ( FEET ) 
7 



.s:::30LO MAINTENANCE: REPLACING FILTER ELEMENT 
. 

1 .  TO ACCESS FILTER ELEM ENT SIM PLY U NSCREW FILTER BOWL COU NTERCLOCKWISE. 

2. COMPLETELY REMOVE FILTER BOWL. 

3 . TO R EM OV E F I LTER U N SCREW HOLDING SCREW LOCATED AT BOTIOM O F FI LTER ASSEMBLY .  

4. O N C E  SCREW I S  REMOVED T H E  FILTER ASSEMBLY SHOULD COM E APART AS SHOWN (4.) DISCARD OLD 

FILT E R  AND REPLACE WITH N EW ONE. REASSEMBLE FILTER ASSEMBLY AS IT WAS ORIGI NALLY . 

S. REATIACH F I LTE R A N D TH EN FILTER BOWL I N THE SAM E MANN ER AS TH EY WERE REMOVED. 

1 .  3.  4 .  5 .  

REPLAC 

B 

SCREW 

n 
T y 

NOTE: REPLACEMENT FILTER ELEM ENTS MAY B E  PURCHASED THROUGH Q.E.D. PART N U M B E R  36861 

SP4000 PACKAGES SP2000 PACKAGES 
--- = 

SpLO PUMP, WELL CAP AND REGU LA TOR FILTER I SOLO PUMP PACKAGES INCLU DE: 
SOLO PUMP, WELL CAP AND REGULATOR FILTER I SOLO PUMP PACKAGES INCLUDE: 

SOLO P U M P  PACKAGES: SOLO PUMP PACKAGES: 
WELL D IAMETER HOSE OR TUBE PART NUMBER WELL DIAMETER HOSE OR TUBE PART N U MBER  

HOSE SP4000A HOSE SP2000A 
4 1NCH 4 1NCH TUBE SP4000B TUBE SP2000B 

HOSE SP4000C HOSE SP2000C 
6 1NCH 6 1NCH TUBE SP4000D TUBE SP2000D 

HOSE SP4000E HOSE SP2000E 
8 1NCH 8 1NCH 

TU BE SP4000F TUBE SP2000F 

8 



PULSE PUMP® WARRANTY 
QED . Environmental Systems Inc. (QED) 
warrants to the original purchaser of its 
products that, subject to the limitations and 
conditions provided below, the products, 
materials and/or workmanship shall reasonably 
conform to descriptions of the products and 
shall be free of defects in materials and 
workmanship. Any failure of the products to 
c:onform to this warranty will be remedied by 
QED in the manner provided herein. 

This warranty shall be limited to the duration 
and the conditions set forth below. All 
warranty duration's are calculated- from the 
original date of purchase.  

1 .  Liquid contacting equipment including 
pumps (QED bladder style pumps are excluded 
from this warranty), and tubing are warranted 
f.or 1 year. 

2. Control devices, control device mounting, 
and surface air supply hose are warranted for 1 
year. 

3 .  S eparately sold parts and spare parts kits re 
warranted for ninety (90) days. 

4. Repairs performed by QED are warranted 
for ninety (90) days from date of repair or for 
the full term of the original warranty, whichever 
is longer. 

Buyer's exclusive remedy for breach of said 
warranty shall be as follows: if, and only if, 
QED is  notified in writing within the applicable 
warranty period of the existence of any such 
defects in the said products, and QED upon 
examination of any such defects, shall find the 
same to be within the term of and covered by 
the warranty running from QED to Buyer, QED 
will, at its option, as soon as reasonably 

possible, replace or repair any such product, 
without charge to Buyer. If QED for any 
reason, cannot repair a product covered· hereby 
within four (4) weeks after receipt of the 
original Purchaser's/Buyer's notification of a 
warranty claim, then QED's sole responsibility 
shall be, at its option, either to replace the 
defective product with a comparable new unit at 
no charge to the Buyer, or to refund the ful l  
purchase price. In no  event shall such al legedly 
defective products be returned to QED without 
its consent, and QED's obligations of repair, 
replacement or refund are conditioned upon the 
Buyer's return of the defective product to QED. 

IN NO EVENT SHALL QED 
ENVIRONMENTAL SYSTEMS INC.  BE 
LIABLE FOR CONSEQUENTIAL OR 
INCIDENTAL DAMAGES FOR BREACH OF 
SAID WARRANTY. 

The foregoing warranty does not apply to major 
subassemblies and other equipment, 
accessories, and other parts manufactured by 
others, and such other parts, accessories, and 

. equipment are subject only to the warranties, if 
any, supplied by their respective manufacturers. 
QED makes no warranty concerning products or 
accessories not manufactured by QED, In the 
event of failure of any such product or 
accessory, QED will give reasonable assistance 
to Buyer in obtaining from the respective 
manufacturer whatever adjustment is reasonable 
in light of the manufacturer's own warranty. -

THE FOREGOING WARRANTY IS IN LIEU 
OF ALL OTHER WARRANTIES, 
EXPRESSED, IMPLIED OR STATUTORY 
(INCLUDING BUT NOT LIMITED TO THE 
WARRANTIES OF MERCHANT ABILITY 
AND FITNESS FOR A PARTICULAR 
PURPOSE), WHICH OTHER WARRANTIES 

9 
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ARE EXPRESSLY EXCLUDED HEREBY, 
and of any other obligations or liabilities on the 
part of QED, and QED neither assumes nor 
authorizes any person to assume for it any other 
obligation or liability in connection with said 
products, materials and/or workmanship. 

It is understood and agreed that QED shall in no 
event be l iable for incidental or consequential 
drumages resulting from its breach of any of the 
terms of this agreement, nor for special 
damages, nor for improper selection of any 
product described or referred to for a particular 
application. 

This warranty will be void in the event of 
unauthorized disassembly of component 
assemblies. Defects in any equipment that 
result from abuse, operation in any manner 
outside the recommended procedures, use and 
applications other than for intended use, or 
exposure to chemical or physical environment 
beyond the designated limits of materials and 
construction will also void this warranty. 

Chemical attack to liquid contacting equipment 
and supplies shall not be covered by this 
warranty. A range of materials is available 
from QED and it is the Buyer's responsibility to 
select materials to fit the Buyer's application. 
QED will only warrant that the supplied liquid 
contacting materials will conform to published 
QED specifications and generally accepted 
standards for that particular material. 

QED shall be released from all obligations 
under all warranties if any product covered 
hereby is repaired or modified by persons other 
than QED's service personnel unless such repair 
by others is made with the written consent of 
QED: If any product covered hereby is actually 
defective within the terms of this warranty, 

1 0  

Purchaser must contact QED for determination 
of warranty coverage. If the return of a 
component is determined to be necessary, QED 
will authorize the return of the component, at 
owner's expense. If the product proves not to be 
defective within the terms of this warranty, then 
all costs and expenses in connection with the 
processing of the Purchaser's claim and all costs 
for repair, parts and labor as authorized by 
owner hereunder shall be borne by the 
Purchaser. 

The qriginal Purchaser's sole responsibility in 
the instance of a warranty claim shall be to 
notify QED of the defect, malfunction, or other 
manner in which the terms of this warranty are 
believed to be violated. You may secure 
performance of obligations hereunder by 
contacting the Customer Service Department of 
QED and: 

1 .  Identify the product involved (by model or 
serial number or other sufficient description that 
will allow QED to determine which product is 
defective). 

2. Specifying where, when, and from whom 
the product was purchased. 

3 .  Describing the nature of the defect or 
malfunction covered by this warranty. 

4. Sending the malfunctioning component, 
after authorization by QED to : 

QED Environmental Systems Inc. 
6 1 55 Jackson Road 
Ann Arbor, MI 48 1 03 

Telephone: 1 -3 1 3-995-2547 
1 -800-624-2026 
1 -3 1 3 -995- 1 1 70 FAX 
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S O L D  
PARTS SHIPPED LOOSE V/PUMP 
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INSTALLATION INSTRUCTIONS 

1. T O  CONNECT AIR SUPPLY, INSTALL COUPLER VITH TUBING CONNECTORS 

TO AIR SUPPLY FROM COMPRESSOR T O  PUMP AIR SUPPLY. 

IF AIR SUPPLY LINE FROM COMPRESSOR I S  1/2' O.D. TUBING 

REMOVE 3/8' TUBE CONNEC T OR AND REPLACE VITH 1 /2' CONNECTOR. 

2. TO INSTALL VENT DEFLECTOR TO THE VENT TUBE 
UNDER THE CAP. PUSH INTO 3/8' O.D. TUBE. 

CRIMP CLAMP FOR 3/8' O.D. TUBING AROUND TUBE. 

3.  3/4' BARB I S  TO BE USED TO CONNEC T  THE PUMP DI SCHARGE LINE 

T O  THE CUSTOMERS DI SCHARGE LINE.  

4 . EXTRA TUBING CLAMPS ARE SUPPL I E D  FOR TUBING. 

ATTACH TO PUMP DR OTHER TUBING/BARB CONNECTIONS. 

5 . . 114' O.D. TUBE CONNECTOR 8. REED VALVE ARE USED ON S OLO II VHEN 

Y OU VANT TO KEEP OUT S I DE CONTAMINATES FROM ENTERING THROUGH THE 

BRAIN VENT L INE. 
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GENERAL INFORMATION 
General Description 
The Multipurpose Control is a versatile, reduced 
voltage, three phase motor starter. Ramp up and 
extended ramp down features provide an effective 
means of starting and stopping material handling and 
pumping equipment to minimize product spillage 
and water hammer problems. Adjustable current 
l imit allows constant cmTent starting of high inertia 
loads such as chippers, centrifuges and compressors. 
It also provides a current ceiling which reduces peak 
demand of power provided by utilities and 
generating equipment. The tachometer feedback 
feature may be used to provide consistent starting 
and stopping ti mes with linear acceleration and 
deceleration, even with varying load conditions, on 
textile, material handling and pumping equipment. 

The Mul tipurpose Control uses six silicon control 
rectifiers (SCR) connected in inverse parallel to 
provide three phase full wave control of voltage and 
current del ivered to a three phase AC motor. The 
control uses metal oxide varistors (MOV) to provide 
surge voltage protection. 

Several methods of starting are selectable and 
adj ustable. Setup is flexible yet compact with dip 
switch selection and potentiometer adjustment. LED 
indic ators and status contacts monitor starting, 
runn ing and stopping conditions. In addition, a ten­
segment display provides a bar-graph representation 
of the motor current from 0 to 400% FLA to assist 
with setup and troubleshooting. 

Refer to Figure l ,  Multipurpose Logic Control 
Module. 

8 and 16 Amp 

30 Amp 
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MULTIPURPOSE 'GENERAL OPERATION 

TYPES OF STARTING 

Voltage Starting 
During start the initial voltage (TU) is set to a level 
where the motor will begin to tum when power is 
applied. The ramp time (RU) is adjustable to provide a 
smooth start. The pulse time (PT) is used for high 
friction loads to break loose "frozen" loads with up to 
400% FLA. 

If a ramp down function is needed, the initial voltage TD 
setting is used to lower voltage to a level where the 
motor will begin to slow down when the stop button is 
pushed. The ramp down function can only extend motor 
stopping time preventing sudden stopping problems such 
as water hammer. 

Current Limit Starting 
If current limit starting is selected the starter will operate 
simular to voltage starting. On high inertia loads such as 
chippers and grinders the Current Limit (CL) setting is 
what determines the starting time. The starter will 
provide that current regardless of the ramp time setting. 
The CL setting must be high enough to provide enough 
starting current i n  all starting conditions. 

Tach Feedback Starting 
Tach feedback starting/stopping uses a 
0-10 VDC Tach signal. The control will provide voltage 
to the motor to generate a smooth linear starting even 
under cycling load conditions. 
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START ADJUSTMENT 
Ramp Up Time (RU) : 

Adjustable from 3 to 50 seconds. RU will  adjust the voltage 
ramp or the tachometer starting ramp time. 

Operating in the tachometer ramp mode, RU will adjust  the 
motor starting time independent of the load when used in 

conjunction with a 0 to 10  VDC tachometer feedback signal. 

In the voltage ramp mode, RU will adjust the time it takes the 
motor to reach full voltage. Actual starting time depends upon 
the motor load and the setting of the additional start 
adjustments. 

Ramp Up Initial Starting Torque (TU): 

TU is enabled only when in voltage ramp mode. Usually  set 
high enough to start the motor slowly turning the instant the 
start button is pressed. 

Starting Pulse Time (PT): 

In the voltage ramp mode, PT is adjustable from 0 to 1 .5 
seconds. When the start button is pressed, the initial motor 
voltage will depend on the setting of TU. One second after 
the start button is pressed, a pulse of approximately 400% 
FLA will  occur; the duration will depend upon the adjustment 
of PT. 

Current Limit (CL): 

CL is adjustable from 75 to 400% of FLA. It can be used in 
both the voltage and tachometer ramp modes of operation. 

When CL is enabled, motor starting and stopping current will  
not exceed the set point of CL, except during the pulse start. 

NOTE 

CL must be set high enough to allow the motor to 
start under maximum load conditions. In the 
tachometer ramp mode, CL will affect l inearity and 
start and stop times. The current will  be held at the 
CL l imit until the motor current draw drops, 
regardless of the RU setting. 
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STOP ADJUSTMENTS 
Ramp Downtime (RD) : 

Adjustable from 5 to 50 seconds. RD can be used in both the 
voltage and tachometer modes. 

In the tachometer ramp down mode, when used with a 0 to 1 0  
VDC tachometer feedback signal, R D  will  adj ust the actual 
stopping time independent of motor load condition. 

In the voltage ramp mode, RD will adjust the time it takes to 
reach minimum motor voltage and turn off. The actual 
stopping time will  depend on the motor load condition. 

NOTE 

Ramp down mode is not suitable for coasting or 
inertial loads that require braking. Ramp down 
wi l l  only extend the stopping t ime of loads that 
tend to stop too abruptly. 

Torque Down Advance (TD) : 

Adjustable from 0 to 1 00% advance. TD sets the initial 
torque or speed from which ramp down starts and can be used 
in both voltage and tachometer modes. 

In ramp down mode, when the stop button is  pressed, motor 
speed or voltage wil l  immediately drop to the set point of TD. 
Control will continue to ramp down to zero speed or voltage, 
depending upon RD adjustment. Control wi l l  turn off. 
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RUN ADJUSTMENTS 
Current Monitor Set Point (CM): 

Adj ustable from 50 to 400% FLA to monitor the running current 
after the motor reaches the full  run condition. 

With CM enabled, if the running current exceeds the CM set 
point, the control will shut down, the CUR MON contact will 
close, and the LED will illuminate. 

With CM disabled, if motor current exceeds CM set point, the 
control will not shut down. the CUR MON contact will close and 
the LED will illuminate. 

Maximum Power Factor Effect: (PF) : 

Adjustable from 0 to 1 00%. PF is used to adjust the maximum 
voltage applied to the motor under l ightly loaded conditions to 
minimize motor current with minimum motor load. 

PF is enabled after the motor reaches full on condition. 

PF should be turned off (CCW) if more than one motor is used 
with one control or if a by-pass contactor is used. 

NOTE 

PF adj ustment has no effect in bypass mode. 

2-4 
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DIP SWITCH FUNCTIONS 
Dip switches are conveniently located on the front panel of the 
Multipurpose Control module. S 1 - 1  thru S 1 -8 select the current 
cal ibration needed to meet the motor requirements. The S2- l 
thru S2-6 select the operating modes that best fit the application. 

NOTE: 
Refer to the Multipurpose Control Current Calibration 
Chart to match the dip switch setting to the motor FLA 
rating. Calibration is based on the motor nameplate ful l  
load amperes (FLA), not necessarily actual running current. 
Motors with higher than 6 times locked rotor current may 
require a higher setting to start properly. 

S2- 1 Ramp Down Disable (RDD) : 
"On" position: When the stop button is pressed, the control will 
immediately turn off. User stop adjustments RD (ramp down 
time) and TD (ramp down initial starting torque) are disabled. 

"Off' position: When the stop button is pressed, the control wil l  
ramp down. In the voltage mode of operation, ramp down time 
depends on RD and TD adjustments and the load condition. 

S2-2 C urrent Monitor (CM) : 
"On" position: If the motor running current exceeds the Current 
Monitor (CM) adj ustment, the control wi l l  shut down. The shut 
down condition will be indicated by the current monitor LED 
and the closure of the current monitor contact. The current 
monitor is typically used to shut the control down when a jam 
occurs. To restart the control, press stop, then start; or open the 
close to run circuit, then close it. 

"Off' position: If motor running current exceeds the current 
monitor adjustment, the current monitor LED and contact will 
indicate this condition but the control wil l  not shut down. The 
current monitor can be used as an over and under current 
monitor. 

S2-3 Over C urrent Indicator (OC) : 
"On" position: If an over current trip occurs (current exceeds 
450% FLA), the control will  shut down and the condition wi l l  be 
indicated by the OC LED and CM LED and the closure of the 
current monitor contact. To restart the control, press stop then 
start; or open the close to run circuit, then close it .  

"Off' position: An over current trip will be indicated by the over 
current LED and wil l  not affect the current monitor. The control 
wi l l  shut down. 
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S2-4 Tachometer and Voltage Ramp Select (TACH) : 
"On" position: The control is in the tachometer ramp mode during 
start and stop. Starting and stopping times wi l l  be independent of 
the load conditions. Ramp up (RU) will be dependent on the ramp 
up and current limit (CL) adjustments. RD wil l  be dependent on the 
RD and CL adjustments. NOTE: The current l i mit  adjustment is 
disabled if S2-5 is "Off'. Operation in the tachometer mode requires 
an isolated input tach signal of 0 to 10 volts DC with a 10 msec 
response time or better. Tachometers with other voltage ranges may 
be used with this control. Consult the factory for instructions. 

If  the tachometer ful l  speed voltage is less than 10 volts DC, the 
starting and stopping times will be proportionall y  shorter. For 
example, if the starting and stopping times are adjusted to 20 
seconds with a 0 to 1 0  volt DC tachometer signal; for a 0 to 5 Volt 
DC tachometer signal with the same adj ustment setting, the time 
wil l  be 1 0  seconds. 

"Off' position: The control is operating in the voltage ramp mode 
during start and stop (if ramp down is selected using S2- l ) . All  
user adj ustments for start, stop and run can be used to set up the 
control to meet the application requirements. S tarting and stopping 
times wi l l  be dependent on the actual load condition and control 
adjustments. 

S2-5 Current Limit Enable (CL) : 
"On" position: Starting and stopping current wi l l  not exceed the 
setting of the current limit adjustment, except during the period of 
pulse start, if pulse start is being used. Current limit must be set 
high enough to allow the motor to start under maximum load 
conditions. 

"Off' position: The current l imit adj ustment is disabled. Maximum 
motor current will be l imited by the over current shutdown circuit to 
450% FLA, preset at the factory . 

S2-6 By-Pass Select (BP) : 
"On" position: When the end of ramp contact c loses, the circuit 
breaker shunt trip circuit (the shunt trip contact on the Multipurpose 
control module) is disabled after the starter is in the ful l  run 
condition. This al lows the use of a by-pass contactor without 
tripping the circuit breaker when the power cells are bypassed. 

"Off' position: the shunt trip circuit is enabled at all times. 
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INPUTS, INDICATORS AND STATUS 
CONTACTS 
Available for the fol lowing signals and conditions: 

CLOSE TO RUN start input PWR control power on 

CUR MON current monitor RAMP END end of ramp up 
MOTOR CURRENT motor SHUNT TRIP shorted SCR 

current display detection 

MTR PWR motor power START/RUN maintain start 

OC over current shutdown TACH tachometer input 

CLOSE TO RUN Close to Run Input, Terminals 1 2  and 1 3 : 
Close to run contacts must be closed to initiate ramp up and run. 

Close to Run contacts must be opened to initiate ramp down to 
stop. Close to run contacts must be dry and electrically isolated 
contacts. 

CUR MON Current Monitor LED and Contacts, Terminals I and 2 :  
A user adjusted monitor. Maximum running current is adj ustable 
from 50% to 400% FLA. Dip Switch S2-2 controls the CM 
monitor. 

S2-2 "On" position: If motor current exceeds the CUR MON 
setting, the LED wil l  l ight and the contact wil l  close. In 
addition, the motor power and ramp end LEOs wil l  go out and 
their contacts wil l  open. The control will shut down. The 
START/RUN LED wil l  stay on and the contact will  remain 
closed. Typicall y  used to shut down the control in case of a 
mechanical jam. To restart a CUR MON shutdown, press stop 
then start; or open the Close to Run circuit, then close it. 

S2-2 "Off' position : If current exceeds the CUR MON setting, 
the LED wil l  l ight and the contact will close for the duration of 

the over current. The control will  not shut down. In this mode, 
the CUR MON monitor can be used as an over and under current 
monitor. 

MOTOR CURRENT Motor Current Display:  
The Motor Current display is a I 0 segment bar-graph 
representation of motor current from 0 to 400% FLA. Used to 
check ramp up, run and ramp down current conditions while the 
control is in operation. 

MTR PWR Motor Power LED and Contacts, Terminals 2 and 3: 
The MTR PWR LED and contact indicates that voltage and 
current are supplied to the motor. If a current monitor or an over 
current shut down condition occurs, the MTR PWR LED and 
contact will be deactivated. 

OC Over Current Shutdown LED: 
If  the control shuts down due to an over current condition above 
450% FLA, the OC LED wil l  light. To restart the control, press 
stop, then start; or open the close to run circuit, then c lose it. 

PWR Control Power LED: 
The PWR LED indicates that power is supplied to the internal 
power supply of the control. 
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Caution: 
I f  the power LED is not i l luminated, it does not necessarily mean 
that the line voltage is off. 



RAMP END Ramp End LED and Contact, Terminals 6 and 7:  
In  the voltage or the tachometer modes of operation, when the 
starting ramp is completed and the control is in the full  run 
mode, the RAMP END LED will light and the contact will 
close. The starting current limit will be disabled and CUR 
MON (running current monitor) will be enabled. 

NOTE 
S ince most loads do not require full voltage and 
torque to reach full  speed, when control is in the 
voltage ramp mode, the motor will reach full speed 
before the RAMP END contact and LED are 
activated. RAMP END will only be activated after 
the motor and control reach full voltage. 

The RAMP END contact can be used to sequence the start of 
other motors or equipment and close the contactor on a 
bypassed system. 

SHUNT TRIP Shunt Trip LED and Contact, Terminals 8 and 9:  
If  the control detects a shorted SCR condition, the SHUNT 
TRIP LED will light and the contact will close. The SHUNT 
TRIP contact i s  used to operate a shunt trip circuit breaker or 
similar disconnection means to remove the motor and 
controller from the l ine should a shorted SCR condition occur. 
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The shunt trip circuit wil l  also detect loss of phase or low 
voltage on a phase. The circuit may not work properly on 
grounded delta systems or open delta systems. 

START/RUN Start/Run LED and Contact. Terminals 1 0  and 1 1 : 
When the Close to Run circuit is closed. the START/RUN 
LED wil l  l ight and the contact wi l l  close. Typical ly used to 
seal in the start button circuit. 
As long as the Closed to Run circuit remains closed, the 
START/RUN LED and contact will remain activated. This 
condition also applies to an over current or a current monitor 
shutdown. 

TACH Tachometer Input, Terminals 4 and 5 :  
The TACH inputs are used i n  the tachometer ramp mode S2-4 
"On". The input required for TACH feedback is a 0 to 1 0  volt 
DC signal with a maximum 1 0  ms response time. 

• 



SUMMARY OF CONTROL FUNCTIONS 
Input and output terminals 

Inputs 
Tach 0- l OV DC Tach Input 
Close to run - closing 1 2  to 1 3  starts 

the control 

Outputs 
Each output contact is  rated for 0.5 
Amps at 1 25 V AC. At 230 V AC each 
contact is rated for 60V A. 
For each contact there is a LED indicator 
which i l luminates with contact closure. 

Contact sequence during starting and stopping 
TO START MOTOR - CLOSE 1 2- 1 3  

L O- l l closes confirming start input 
2-3 closes as power goes to motor and the ramp up 

begins 
6-7 closes at the end of the ramp up 

TO STOP MOTOR - OPEN 1 2- 1 3  
I 0- 1 I opens to confirm stop input 
6-7 opens immediately 

WITHOUT RAMP DOWN 
2-3 opens immediately 

WITH RAMP DOWN 
2-3 opens when ramp 

down is complete 
SHUNT TRIP 

8-9 i f  a shorted or miss firing SCR is  detected. or loss 
of a phase the contact closes 

Adjustments 
Adjustments are labeled START - STOP - RUN. 
This designates when the functions are active. 

Start 
RU - Ramp Up adjustable 3-50 seconds 
TU - Torque Up adjustable 40-75% of VAC 
CL - Current Limit adjustable 75-400% of FLA. 
PT - Pulse Time adj ustable 0- 1 .5 seconds 

Stop 
RD - Ramp Down adjustable 5-50 seconds 
TO - Torque Down adjustable 0- 1 00% of V AC 

Run 
CM - Current Monitor adjustable 50-400% of FLA 
PF - Power Factor adjustable 0- 1 00% 

2-9 



S2 Switch Setting 
S2- l RDD Ramp Down Disable in the "on" position 

Turns the Ramp Down function off. 

S2-2 CM Current Monitor adjusts 50-400% of motor FLA. 
The circuit is active after the start ramp ends. In the 
"on" position it wi l l  act as an electronic shear pin when 

the set point is reached. This is used with loads that 
are subject to jamming. In the "off' position, the 
contact closes to warn of an overload. 

S2-3 OC Overcurrent set at 450% of the motor FLA as 
calibrated on S I .  Any time the control sees 450% it 

wi l l  act as an electronic shear pin turning the control 
off. In the "on" position at overcurrent, it wil l  also 
close the current monitor (CM) contact. In the "off' 
position only the OC LED will  tum on. 

S2-4 Tach - input in the "on" position the control will adjust 
the output to the motor to give smooth start 
regardless of load. 

S2-5 Setting S2-5 in the "on" position activates current limit 
starting in combination with the "CL" adjustment sets 
the maximum amount current the motor wil l  have for 
starting. If the switch is in the "off' position the starting 
will  not be current l imited. 

S2-6 BP Bypass Contactor - when a bypass contactor is 
used, set S2-6 in the "on"' position to disable the shunt 
trip circuit until 1 2- 1 3  is opened. The proper SCR 

operation is verified before power is turned off to the motor. 

2- 1 0  
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STARTER SPECIFICATIONS 
Multipurpose Starter Specifications 

Model # 208/230/460 VAC 60 Hz <D MA7-008-CA MA7-01 6-CA 

Control only 208/230/460/575 VAC 60 Hz <D MA8-008-CA MA8-01 6-CA 

Output 
230 VAC 2 5 

Ratings HP Rating 460 VAC 2 1 0  

575 VAC 5 1 0  

Current Rating 8 Amp 1 6 Amp 

Overload Rating Continuous 1 1 5% of FLA 400% for 30 Seconds 

Derate 
Above 1 OOOm (3300 Ft.) Decrease Amp Rating 1 %  For Each Additional 1 OOm (330 Ft.) 

Above 45° (1 1 5°F} Decrease Amp Rating 1 .5% For Each Additional oc (.84%/oF) 

Input 
Frequency ± 5% of 60 Hz, or ± 5% of 50 Hz 

Rating Voltage + 1 0% - 1 5% (Except for 575 VAC units Max. VAC is 620) 

Phase Three Phase 

Control 
Control Method 6 SCRs connected in inverse parallel for full-wave control 

Spec. Start Time Adjustable 3-50 Seconds (Current limit starting is not timed) 

Stop Time Adjustable 5-50 Seconds (can only extend stopping time) 

Initial Torque Adjustable Starting 40-75% Stopping 0-1 00% 

Current Umit (Selectable) Adjustable 75-400% of Full Load Amps 

Pulse Time (Selectable) Adjustable 0-1 .5 Seconds 

Current Monitor (Selectable) 
Adjustable 50-400% of Full Load Amps (Causes a contact closure or control shut down 

when Current level is reached after Starting) 

Power Factor Adjustable for Max. Reduced Motor Voltage Dependent on Motor Load 

Tach. Input (Selectable} 0-1 0 VDC (maximum 1 0 msec. response time from the tach) 

Status Contacts 125 VAC at .5 Amp Normally Open (230 VAC at 60 VA but not UUCSA) 

Peak Inverse Voltage 
460 VAC Starters 1 200 VAC PIV 

SCR 575 VAC Starters 1 600 VAC PIV 

Spec. Heat Loss 3.3 Watts per running Amp 

Voltage + 1 0% - 1 5% (Except for 575 VAC units Max. VAC is 620) 

Over Current Over Current Shut Down at 450% of Motor FLA 
Protective Shorted SCR Detection Shunt Trip Contact 
Functions 

Phase Loss Shunt Trip Contact 

Overload Electronic Overload Relay 

Voltage Transient Metal Oxide Varistor (MOV) 

Ambient Temperature Enclosed 0-45°C (32 to 1 1 3°F) Open/Panel 0 to 55°C (32 to 1 22°F} 

Conditions Relative Humidity 0 to 95% Non-Condensing 

Agency UL Usted and UL Canada Approvals ' 

<D 50 Hz vers1ons have a 220V, 380 or 4 1 5  VAC 1nput. The current rat1ng and other specifications remain the same. 

Metal Oxide Varistor (MOV) MOV505EL MOV620E 

MA7-030-CA 

MA8-030-CA 

1 0  

20 

25 

30 Amp 

Storage - 40 to 60°C 

Four varistors connected in a delta configuration with one to ground. Maximum line voltage = 5 1 0  VAC 
Wattage = 1 .0 
Maximum surge @ 8 x 20 usee I time = 6500 A 

Maximum line voltage = 625 V AC 
Wattage = 1.0 
Maximum surge @ 8 x 20 usee I time = 6500 A 
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MULTIPURPOSE PARTS - 8 THRU 30 AMP 
Control Circuit Rating Overload 

Size Transformer Breaker Plug Fuses Relay <D SCR MOV 

MA7-008 TXF0 125 MCPOSOA 1 5 AMP PLUG FUS0140(3) OVLI050 SCROOOS MOV505L 
MCP0150 OVL0005 

MA7-016 TXF0 1 25 MCPOSOA 20 AMP PLUG FUS0140(3) OVLI060 SCR0005 MOV505L 
MCP0 155 OVLOOOS 

MA7-030 TXF0 125 MCP085A 50 AMP PLUG FUS0140(3) OVLl 005 SCR001 5  MOV505L 
MCP0160 OVL0005 

MAS-008 TXF0 1 25 MCPOSOA 15 AMP PLUG FUS0 140(3) OVLI050 SCR0010 MOV620L 
MCP0150 OVLOOOS 

MAS-016 TXF0 125 MCPOSOA 20 AMP PLUG FUS0140(3) OVLI060 SCROO I O  MOV620L 
MCPO I55 OVL0005 

MAS-030 TXF01 25 MCP085A 50 AMP PLUG FUS0140(3) OVLIOOS SCR0020 MOV620L 
MCP01 60 OVL0005 

MA9-008 TXF0255 MCPOSOA 1 5 AMP PLUG FUS0140(3) OVLI050 SCR0005 MOV505L 
MCP0150 OVL0005 

MA9-0 16 TXF0255 MCPOSOA 20 AMP PLUG FUS0140(3) OVLI060 SCROOOS MOV505L 
MCP0 155 OVLOOOS 

MA9-030 TXF0255 MCP085A 50 AMP PLUG FUS0140(3) OVLI 005 SCR0015 MOV505L 
MCP0160 OVLOOOS 

<D The top number is for electronic overload. The lower number is for a bi-metal overload. 

MULTIPURPOSE PART NUMBERING BREAKDOWN 
Control Type 

r 
Volta�e

-
;���

230/460 60 Hz. 
Disconnect Size 

M - Multipurpose 

I 8 - 208/230/460/575 60 Hz. 
9 - 220/380/415 Hz. 

�--------------------� 
r�--------------------� 

MA7-008-BB-* * 

Control Group 
A - Self powered control 

module 

Size 

L_ Enclosure 

Configuration 

A - Open 
B - NEMA I 
C - NEMA 12/3R 
P - Panel Mount 

A - Combination (with Overload & Circuit Breaker) 
B - Non-combination (with Overload) 
C - Starter Only 
D - Combination with fuse disconnect 

008 - 8  Amp 
0 16 - 16 Amp 
030 - 30 Amp 
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0 - Normally not shown unless smaller size 
disconnect is used with control. 

I - Reduced size disconnect is used, i.e., 800 AMP 
circuit breaker on am 840 AMP control instead 
of a 1000 AMP. 

Bypass Contactor 
0 - Bypass contactor normally not shown unless a 

reduced size bypass is used with the control. 

* - If left blank, option 0 will be used. 
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MOUNTING DIMENSIONS 

OPEN 
8 AN0 1 6 AMP 

OPEN AND N EMA 1 

(C) 

OPEN 

----r-
30 AMP SIZE 

12.1 

GNO � ��������� (B) 

0 0 0  
(9) 

DEPTH 

5,4 

0 j® (§)loJ 
.;.. lm_u.n=fl ,_ ' (0) 't�, �·; <: � ¥ � '1  �I 18 · E-, : ��.- IJ . .  I 11 ::d" r:::::._::; [:-]';;Ill: i • 16 !:!i [�\�i! i: ! :: 
- � ' :?--::::::..�.� 5.37 

:B.I -,--!'-----·_._ 0.25 

GNO � 
T1 T2 T3 (B) 

_._ 5.68� 
STARTER ONLY AND NON-COMBINATION 

RATING ENCLOSURE A B c D E 

8, 1 6  PANEL 1 2.25 1 0.25 5.5 1 0.49 8.49 
30 AMP NEMA 1 21  1 4.5  6.0 1 9.50 1 3.0 

--

NEMA 1 2/3R 

A 

1 7  
24 

I �:�[ l ··c=·· 1T lo 0 1 l I� B�2 
�B� T c I NEMA 1 2/3R �, , , , , , , , , , , , , ,  � 

COMBINATION I 
B c D E ! 
1 3  5.5 1 5.5 1 1 .5 
1 6  6.62 

STARTER ONLY AN D NON-COMBINATION COMB I NATION 

RATING A B c D E A B c D E 

8, 1 6, 30 
1 4  1 1  6 1 2  1 0.25 23 1 1  8 21 1 1 .75 AMP 

L__ . - L__ 

TORQUE SPECIFICATIONS 

TERMINAL WIRE SIZE TORQUE 

AWG I b-in 

A 1 0 - 1 6  20 
B 8 - 1 8  35 

c 1 2 - 22 1 2  
D 1 4 - 22 1 2  
E 6 - 1 4  45 
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WIRING DIAGRAM FOR NON-REVERSING STARTER 

(THREE WIRE) 

CB 
SHUNT TRIP 

(NOTE 1) 

ALTERNATE SWITCHING 

TB1 
(HAND-OFF AUTO) 

RUN 

r1 
TB1 j,, l, 2 b3 H  

[TWO WIRE) 

L1 L2 

CB 

3-4 

L3 

sse 

OL 

(NOTE 2) 

) 

NOTE 1 : CONTROL TRANSFER 
MUST BE SET TO PROPER 
VOLTAGE 

NOTE 2: JUMPER MUST BE 
CONNECTED TO WORK 

JUMPER 
1 4 - 1 5 
1 4 - 1 6 
1 4 - 17 
1 4 - 1 8 

60 Hz 
208 VAC 
230 VAC 
460 VAC 
575 VAC 

50Hz 
220 VAC 
380 VAC 
415 VAC 



WIRING DIAGRAM FOR REVERSING STARTER 

L1 L2 L3 - -�c�--�- - - -1 -I _I _ i 
R �R'-!..----i F 

- - - - - - - - - - - - - .- -

+ 

OL 

CLOSE 
TO RUN 

START 
/ RUN 

SHUNT 
TRIP 

RAMP 
END 

MOTOR 
POWER 

CURRENT 
MONITOR 

TACHOMETER 
O T0 1 0 VDC 
IF USED 

I 
I 

] I I  

F/R 
(NOTE 1 }  

sse 
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) 
(NOTE 2} 

ALTERNATE SWITCHING 

RUN 

r1 
TB1 TB1 l 1 1 l1 2 b3 11 4 1 

(HAND-OFF AUTO} (TWO WIRE} 

NOTE 1 :  MAY BE SINGLE DIRECTION 

CONTACTOR. IF CONTACTOR IS 

REVERSING, IT MUST BE 

MECHANICALLY INTERLOCKED 

NOTE2: JUMPER MUST BE 

CONNCETED TO WORK. 

JUMPER 

1 4 - 1 5 
1 4 - 1 6 
1 4 - 1 7 
1 4 - 1 8 

60 Hz 
208 VAC 
230 VAC 
460 VAC 

575 VAC 

50Hz 

220 VAC 
380 VAC 
41 5 VAC 



MULTIPURPOSE START-UP INSTRUCTIONS 

DANGER: Hazard of Electrical Shock or Burn 
Disconnect input power before wiring or servicing any equipment. 

Up to 600 volts to ground may exist at load terminals even when device is in the "OFF" state. 

Recommended Equipment 

• Volt - ohmmeter (VOM), 20,000 ohms per volt true RMS meter. 

• Clamp on ammeter, able to measure 5 times motor full load current (FLA). 

• Adjustment wand provided with Multipurpose Kit. 

INSTALLATION 

NOT E :  The installation, troubleshooting or repair of this equipment should only be performed by qualified technicians, 
electricians or electrical mainten

"
ance personnel familiar with i ts operation and the hazards involved. 

Receiving, Inspection and Storage 

Remove the Multipurpose S tarter from the carton. Inspect for shipping damage to case. 

Check the packing list  to ensure that all items were received. 

Check the catalog number to verify that you have the correct starter for your application requirements (size, voltage, 
current, etc.).  

S tore parts in a clean, dry environment, free from c ontaminate s.  Temperature should not exceed the maximum ambient 
temperature 60° C ( 140° F). 

Starting Adjustments 

The following adjustment procedures are intended to be used as a guideline for matching motor starting characteristics to various 
loads. Actual loads may be characterized by more than one of the following types. The user may deviate from these procedures to 
obtain the best results. Keep in mind that reducing the starting current by one half will reduce the starting torque to approximately one 
quarter and take four times as long to reach full speed. In situations where overloads tend to trip because of long starting times, 
increasing the starting current and decreasing the ramp up time may prevent nuisance trips. 

CAUTION! 

DO NOT CHANGE ANY DIP SWITCH POSITION WITH POWER APPLIED. 

Set the dip_ switches and potentiometer adjustments located on the Multipurpose Control to match the application and the starting 
characteristic of the motor load. These are not preset by the factory. The potentiometer adjustments have a maximum span of 270 
degrees. Use the adjustment wand provided and do not force adjustments beyond stops. 
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START-UP CHECKLIST 

CAUTION: 

• Follow the requirements as specified in the National Electrical Code and any applicable state and local codes and provide 
proper branch circuit protection. 

• · Do not megger (high-voltage insulation test) this equipment. High voltage could damage the electronics. 

• Do not use power factor correction capacitors on the output of this control. When power factor correction capacitors are 
used, they must be connected on the line side of the control. 

• If a brake motor is used, the initial starting voltage may not be sufficient to release the brake. It may be necessary to wire 
the brake separately from the starter. 

• Proper ventilation must be provided or the starter will not operate properly (see page 3-1). 

WIRING 

When wiring the Multipurpose Starter, consult the standard wiring diagrams in SECTION 3 for the proper configuration. 

• Mount enclosure or panel in a vertical position. Allow space for ventilation and dissipation of heat generated by the heat sinks. 

• Ground enclosure and control per NEC Article 250 and applicable state and local codes. 

• Check the jumper on the module for the correct voltage setting. 

• Motor overload protection is required. 

• Use minimum 75°C Copper wire only. 

• Mounting dimensions are on page 3-3. 

• All wiring must be tightened as specified on page 3-3. 

• Keep high voltage and low voltage wiring separate. 

• Verify proper branch circuit protection. See the appendix for more information. 

BEFORE APPLYING POWER 
0 Check page 4-3 for special considerations. 

0 Verify the control transformer is jumpered to proper line voltage. 

0 Verify the jumper on the control module has been set to the proper line voltage. 

0 Set S I to the motor FLA see page A-2. (High slip motors and high efficient motor may need a higher setting). 

0 Set S2 for the type of operation for the application. See page 4-4. 

0 Adjust pots. See page 4-4. 

0 Set potentiometers as suggested on page 4-2. 

0 Verify wiring to the motor. 

AFTER POWER IS APPLIED 
0 Verify LED is on. 

0 Verify shunt trip light is "off'. If it is "on", verify load is connected and all three phase are present 

0 Verify the input voltage to the starter. 
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NON-MOTOR AND SPECIAL MOTOR APPLICATIONS 

Non-motor load: The Multipurpose Control is  designed to provide reduced voltage starting for standard three phase induction 
motors. The control may also be used to start non-motor loads. In situations where solid state switching or controlled inrush of 
resistive or inductive loads is necessary, this control may be applicable. Consult the factory if a non-motor load is to be used. 

Wye-delta or part winding starter: If the Multipurpose Control is replacing a wye-delta or part winding starter, remove the existing 
contactors. Wire the motor in its "run" (delta) configuration and connect it  to the terminal side of the controller. The motor can be 
used as if it were a standard design B motor. 

Wound rotor motors: Consult the factorv if a wound rotor or slip ring tvpe motor is used with the Multipurpose Control. This type 
of motor produces high starting torque with reduced starting current and speed. The Multipurpose Control provides low starting 

current and low starting torque. In applications where high starting torque and a continuous speed reduction is not required, the 
Multipurpose Control may be applicable. Some resistance may be left in the rotor circuit to increase the stai1ing torque. 

High slip motors: High slip motors, such as design D, can be used with the Multipurpose Control. These motors are usually applied 
to large inertial loads requiring extended starting times. Reduced voltage starting will reduce the start ing current and extend the 
starting time. Long starting times may require the use of slow trip overloads. The motor and control thern1al capabilities must be 
evaluated before extending overload trip times. 

Multi-speed motors: Consult the factory if a multi-speed motor is used with the Multipurpose Control. The control can be used to 
start multi-speed motors if a multi-speed starter is  used between the control and the motor. In this case, an additional MOV must be 

wired to the terminal side of the control .  Switching is usually accomplished by wiring auxiliary contacts on the multi-speed starter to 
the control circuit on the Multipurpose Control. 

Motors on grounded delta systems and open delta systems: These systems may cause the shunt trip circuit to turn "on" during 
starting. If a shunt trip breaker is being used, remove the plug-in relay to prevent it  from tripping the breaker. A time delay relay can 
then be used to allow for starting time when the shunt trip circuit might turn "on." 
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QUICK SET-UP 
Step 1 :  Initial Setup 

• Check continuity of the motor wiring. 

• Connect "start-stop" wiring (see page 3-6 and 
3-7). 

� Wire jumper to terminals 1 1 - 1 4  (see page 3-6 
and 3-7). 

• If a control transformer is supplied, verify it is set 
to the proper voltage tap. 

• Calibrate S1 (see page A-2). 

• See page 4-2 for check list. 

Step 3: After Initial Starting 

The motor should just begin to rotate when power 
is applied and reach "ramp end" in a minimum 
starting time. 

If the motor: 

• Starts with jerk - decrease TU by turning it 
counterclockwise. 

• Starts too slowly - increase the CL adjustment 
(turn clockwise) and decrease ramp time (turn 
counterclockwise). 

• Starts too quickly - decrease the CL adjustment 
(turn counterclockwise) and increase ramp time 
(turn clockwise). 

• Is on a high inertial load or a high slip motor - it 
may be necessary to increase the S1 setting to 
allow more current for faster starting. 

• Is still not starting properly - see page 4-3 for 
more information on starting adjustments. 

• The current monitor and overcurrent shutdown 
should be reviewed for their proper application 
with the motor and load. 

Step 2: Switch and Pot Setting 

Voltage Ramp Starting (fans or lightly loaded motors) 
Ramp up with no ramp down. 

S2-1 ON Ramp Down Disable 
S2-2 OFF Current Monitor 
S2-3 OFF Over Current Shut Down 
S2-4 OFF Tachometer Enable 
S2-5 OFF Current Limit Enable 
S2-6 OFF Bypass Contactor 

(furn RU, TU, PT and PF Fully CCW) 

For ramp down, switch S2-1 "OFF," set RD and RT at midpoint 

If a bypass contactor is used, switch S2-6 "ON" 

If the control OC trips, use the current ramp starting settings. 

Current Ramp Starting (high inertial loads} 
Ramp up with no ramp down. 

S2-1 ON Ramp Down Disable 
S2-2 OFF Current Monitor 
S2-3 OFF Over Current Shut Down 
S2-4 OFF Tachometer Enable 
S2-5 ON Current Limit Enable 
S2-6 OFF Bypass Contactor 

(furn TU, PT, RD, TO, PF fully counter clockwise; turn RU, fully 
clockwise, turn CL to midpoint.) 

For ramp down, switch S2-1 "OFF,"  set RD and RT at midpoint 

For use with a bypass contactor, switch S2-6 "ON" 

For high friction loads see page 4-3 

Tach Feedback Starting 

Use the voltage ramp setting , except switch S2-4 "ON" 

• The motor is properly adjusted if the motor starts smoothly when power is applied and comes up to speed as quickly as possible. Be 
sure to set CL high enough that the motor can start when the machine is fully loaded. 

• The starter is finished starting when the Ramp End Light turns on. 
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Choose the following load description that best matches your application and 
set the control accordingly. . 

VARIABLE LOAD WITH VOLTAGE RAMP 
(DIP SWITCHES S2-4 AND S2-2 "OFF'): 
Typically used for non-inertial loads, loads that increase with speed and 
changing loads. 

1. Set RU, TU, PT, RD. TD and PF fully counterclockwise CCW). 

Set CL and CM fully clockwise (CW). 
2. Adjust TU clockwise sufficiently to start load slowly moving at 

moment of switching. 
3. Adjust RU clockwise to achieve desired starting time with normal 

load conditions. 

Note: Proceed to "Running Adjustment Procedure" if ramp down is 
not used. 

4. Adjust TD clockwise sufficiently to cause the load to slow down 
soon after stop button is pressed, with normal load conditions 

5. Adjust RD clockwise to achieve desired stopping time with normal 
load conditions. 

Running Adjustment Procedure: 
After adjusting the starting and stopping characteristics, the current 

· monitor/trip (CM) and power factor (PF) adjustments can be made. If the 
power factor circuit is not used, tum the PF adjustment fully counterclockwise. 

Power Factor Correction Adjustment (PF): 
1. Use an ammeter to monitor motor running current. 

2. With the motor at full speed, minimum load and LCM "RAMP 
END" LED on, adjust PF clockwise to minimize running current 
without oscillation. If there is no noticeable drop in current, repeat 
this step while monitoring motor voltage. 

Current Monitorffrip (Cl\'1): 
1. Set LCM S2-2 "Off'. 
2. Allow the motor to reach full speed and the LCM "RAMP END" 

LED to tum on. 

3. Adjust CM to the desired threshold by observing the "CUR MON" 
LED. 

4. The "CUR MON" contact can be used to signal this threshold, or by 
setting the LCM S2-2 "On", the starter will shut down. Press stop to 
reset the shutdown and trip condition. 

Post Adjustment Check List 
l .  Check fans for proper operation. 
2. If bypass contactor is used, check to ensure that contactor is closing 

at ramp end. 
3. Using a current probe, monitor current on all three motor phases. Be 

sure the current is balanced during ramp on, run and ramp down. 

4. With the motor in run mode (RAMP END LED "On"), check phase 
current of all three phases. Currents should be balanced and within 
nameplate FLA. 

· 

5. Monitor the line voltage at the control during ramp up to ensure 
voltage does not drop below minimum operating voltage. 

IDGH FRICTION LOAD WITH VOLTAGE RAMP 
(DIP SWITCHES S2-4 AND S2-2 "OFF'): 
Typically used for loads that require high breakaway torque and low 
acceleration torque; i.e., conveyors in icy environment, equipment that resists 
starting due to lack of use, etc. 
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I. Set RU, TU, PT, RD, TD and PF fully counterclockwise (CCW). 

2. Adjust PT clockwise sufficiently to start load slowly moving at 
moment of switching. 

� 

3. Adjust TU clockwise sufficiently to keep load moving after starting 
pulse. _ 

4. Adjust RU clockwise to achieve desired starting time with normal 
load conditions. 

NOTE 
Proceed to "Running Adjustment Procedure" if ramp down is not used. 

5. Adjust TD clockwise sufficiently to cause the load to slow down 
soon after stop button is pressed, with normal load conditions. 

6. Adjust RD clockwise to achieve desired stopping time with normal 
load conditions. 

Running Adjustment Procedure: , 
After adjusting the starting and stopping characteristics, the current 
monitor/trip (CM) and power factor (PF) adjustments can be made. If the 
power factor circuit is not used. tum the PF adjustment fully counterclockwise. 

Power Factor Correction (PF): 
I. Use an ammeter to monitor motor running current. 

2. With the motor at full speed, minimum load and "RAMP END" 
LED on, adjust PF clockwise to minimize running current without 
oscillation. If there is no noticeable drop in current, repeat this step 
while monitoring motor voltage. 

Current Monitorffrip (CM): 
I. Set LCM S2-2 "Off'. 

2. Allow the motor to reach full speed and the LCM "RAMP END" 
LED to tum on. 

3. Adjust CM to the desired threshold by observing the "CUR MON" 
light. 

4. The "CUR MON" contact can be used to signal this threshold, or by 
setting the LCM S2-2 "On", the starter will shut down. Press stop to 
reset the shutdown and trip condition. 

Post Adjustment Check List 
1 .  Check fans for proper operation. 

2. If bypass contactor is used, check to ensure that the contactor is 
closing at ramp end. 

3. Using a current probe, monitor current on all three motor phases. Be 
sure the current is balanced during ramp up, run and ramp down. 

4. With the motor in run mode (RAMP END LED "On"), check phase 
current of all three phases. Currents should be balanced and within 
nameplate FLA. 

5. Monitor the line voltage at the control during ramp up to ensure 
voltage does not drop below minimum operating voltage. 



INERTIAL LOAD 
(DIP SWITCHES S2-1 AND S2-5 "ON", S2-4 OFF'): 
irypically used on coasting and/or flywheel loads; i.e., chippers, 
otompressors, chillers, bana saws, etc. 

NOTE 
Ramp down and pulse start would not normally be used with inertial 
loads. 

1 .  Set TU, PT, RD, TD and PF fully counterclockwise 
(CCW). 
Set RU approximately 90% clockwise. 
Set CL to midpoint. 
Set CM fully clockwise (CW). 

2. Adjust CL sufficiently to allow motor to reach full speed in 
desired time with maximum normal load. 

Running Adjustment Procedure: 
After adjustincr the starting and stoppincr characteristics, current 
monitor/trip (CM) and power factor (Pf) adjustments can be made. If 
the power factor circuit is not used, tum the PF adjustment fully 
counterclockwise. 
Power Factor Correction Adjustment (PF): 

1 .  Use an ammeter to monitor motor running current. 
2. With the motor at full speed, minimum load and LCM 

"RAMP END" LED on, ad lust PF clockwise to minimize 
running current without osctllation. If there is no noticeable 
drop in current, repeat this step while monitoring motor 
voltage. 

Current Monitor/Trip (CM): 
I .  Set LCM S2-2 "Off'. 
2. Allow the motor to reach full speed and the LCM "RAMP 

END" LED to tum on. 
3. Ad jus�. c;M to the desired threshold by observing the "CUR 

MON ltght. 
4. The "CUR MON" contact can be used to signal this threshold, 

or by setting the LCM S2-2 "On", the starter will shut down. 
Press stop to reset the shutdown and trip condition. 

Post Adjustment Check List 
I .  Check fans for proper operation. 
2. If a bypass contactor is used, check to ensure that the 

contactor closes at ramp end. 
3. Using a current probe, monitor current on all three motor 

phases. Be sure the current is balanced during ramp up, run 
and ramp down. 

4. With the motor in run mode (RAMP END LED "On"), check 
phase current of all three phases. Currents should be balanced 
and within nameplate FLA. 

5. Monitor the line voltage at the control during ramp up to 
ensure voltage does not drop below minimum operaung 
voltage. 
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TACHOMETER MODE 
(DIP SWITCHES S2-4 "ON", S2-5 "OFF'): 
Typically used for changing loads that reguire consistent starting and 
stopping times, independent of load condttion, and pumping 
appltcatwns with severe head pressure to reduce water liammer; i.e., 
pumps, conveyors, stackers and other material handling equipment. 

1 .  Set RU, TU, PT, RD, TD and PF fuiiy counterclockwise 
(CCW). 
Set CL and CM fully clockwise (CW). 

2. Adjust RU and RD for desired ramp up and ramp down time. 
RD is only effective with S2- 1 "Off'. 

Running Adjustment Procedure: 
After adjusting the starting and stoppincr characteristics, current 
monitor/trip (CM) and power factor (Pf) adjustments can be made. If 
the power factor circuit is not used, turn the PF adjustment fully 
counterclockwise. 
Power Factor Correction Adjustment (PF): 

I .  Use an ammeter to monitor motor running current. 
2. With the motor at full speed, minimum load and SSC "RAMP 

END" LED on, adjust PF clockwise to minimize running 
current without oscillation. If there is no noticeable drop in 
current, repeat this step while monitoring motor voltage. 

Current Monitorffrip (CM): 
1. Set LCM S2-2 "Off'. 
2. Allow the motor to reach full speed and the LCM "RAMP 

END" LED to turn on. 
3. Adjust CM to the desired threshold by observing the "CUR 

MON" Iight. 
4. The "CUR MON" contact can be used to signal this thresh­

old, or by setting the LCM S2-2 "On", the starter will shut 
down. Press stop to reset the shutdown and trip condition. 

Post Adjustment Check List 
I .  Check fans for proper operation 
2. If a bypass contactor is used, check to ensure that the 

contactor closes at ramp end. 
3. Using a current probe, monitor current on all three motor 

phases. Be sure the current is balanced during ramp up, run 
and ramp down. 

4. With the motor in run mode (RAMP END LED "On"), check 
phase current of all three phases. Currents should be balanced 
and within nameplate FLA. 

5. Monitor the line voltage at the control during ramp up to 
ensure voltage does not drop below minimum operatmg 
voltage. 

• 



MAINTENANCE AND TROUBLESHOOTING 

MAINTENANCE 
Up to 600 volts to ground may exist at load terminals even when device 
is  in the "Off' state. 

Caution: 

• Follow the requirements as specified in the National Electrical 
Code and any applicable state and local codes and provide 
branch circuit protection. Size, wire and ground control per 
these codes. 

• Do not megger (high-voltage insulation test) this equipment. 
High voltage could damage the electronics. 

• Do not use power factor correction capacitors on the output of 
this control. When power factor correction capacitors are 
used, they must be connected on the line side of the control. 

• If a brake motor is used, the initial starting voltage may not 
be sufficient to release the brake. It may be necessary to wire 
the brake separately from the starter. 

NOTE 

It is recommended that maintenance, troubleshooting or repair 
of this equipment be performed only by qualified technicians. 

Periodic Maintenance 
The control should be checked at regular intervals. Disconnect power 
when any checking or maintenance is performed. 

• Check fans for proper operation. 

• Check to ensure relays are tight in sockets. 

• Check all connections for tightness and signs of overheating. 

• Check for cracked or damaged insulators and terminal blocks. 

• Inspect heat sink for cleanliness. Make sure it has proper 
ventilation. 

• Check MOVs for physical damage and signs of overheating. 

• Test overload trip function. 

• Remove excessive dust and dirt by vacuuming. Power must be 
"Off'. Do not use water or solvents. 

TROUBLESHOOTING 
In the event of trouble, disconnect all power to the control and proceed 
with preliminary checks. 

Preliminary Checks 

Preliminary checks are intended to identify problems that can be 
corrected with a minimum of effort. If the preliminary checks do not 
identify the problem, proceed to the Troubleshooting Chart. 
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Power Off - Quick Check 

• Check all connections for tightness and signs of overheating. 

• Check for cracked or damaged insulators and terminal blocks. 

• Check that wiring is correct. 

• Is control transformer fuse blown? 

• Is the motor connected to the control? 

• Do a resistance check for a shorted SCR and module. (See 

figure 4). 

• Check the Motor. 

CHECKING FOR SHORTED SCR 

Resistance Check: 
Disconnect leads from the line and load terminals. Using an ohmmeter 
(20,000 ohms per volt or greater), measure the resistance between the 
line and load terminals of each phase on the control module. Do not 
megger (high voltage insulation test) the control. 

Measure (On The Module) From: 
L1 to T l  L2 t o  T2 L3 to T3 

Resistance should be greater than 1 0,000 ohms 

Blocking Voltage Check: 
This check need only be performed if the resistance check for shorted 
SCRs is inconclusive. Always perform the resistance check first. If the 
resistance is greater than 1 0,000 ohms, but an SCR still appears to be 
shorted, it may be breaking down when voltage is applied. Before 
power is reapplied to the control. be sure that there will be no danger if 
the motor should rotate due to shorted SCRs. 

The T l ,  T2 and T3 terminals on the control should be connected to the 
motor when making this test. Disconnect one of th(! wires to the shunt 
trip contact on the control. This prevents the shorted SCR detection 
circuit from operating the disconnect device while you are performing 
this test. 

Close the disconnecting means and check the voltage from the control 
line terminal to load terminals on each phase. The measured voltage 
should be approximately 0.58 times the system line to line voltage. If 
the voltage on any pole is signiticantly less than this, one or both SCRs 
in the pole may be shorted. 

If a shorted SCR is detected, check for possible shorted connections, 
system grounds or any other condition which might be causing the 
short. Replacement of SCRs or power poles without determination of 
the cause of failure may result in repeated failure of the SCRs. 



LOGIC CONTROL MODULE RESISTANCE CHECK 

• Disconnect the logic  module from al l  external wiring before 
conducting resistance checks. 

• Use an ohmmeter with 20,000 ohms per volt or greater. 

I CID CID CID CID CID CID CID CID CID CID CID CID CIDI 
1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  
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• Check the measured values against the resistance chart, Figure 4. 

LINE / LOAD 

CIRCUIT RESISTANCE 

L1 - L2 
L1 - L3 
L2 - L3 
T1 - T2 GREATER 
T2 - T3 THAN 
T2 - T3 500 KOH M  
L 1  - T1 
L2 - T2 
L3 - T3 

L INE / LOAD 

CIRCUIT RESISTANCE 

1 4 - 1 5  1 30 OHMS 
TO 

1 6 - 1 7  1 80 OHMS 

FIGURE 4 
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TROUBLESHOOTING CHART 
Symptoms Likely Causes Recommended Action Symptoms Likely Causes Recommended Action 

Jh ' .·· . _. 

MCP Trips as Motor is not connected. Connect motor control. 
it is Closed ST contact on control Replace or repair control 
(See-Shunt always closed . module. 
Trip Comes Improper voltage. Correct line voltage. 
On) 

Shorted SCR. Repair or replace SCR. 

Insufficient Torque Improper current Check S I for proper dip 
Available from feedback. switch settings. 
Current Limit (CL) 

Motor Accelerates CL set too low. Adjust CL clockwise. 
Too Slowly Ramp up time (RU) set Adjust RU clockwise. 

too long. 
Control wired for the Wire for correct voltage. 
wrong voltage. 

Improper current Check S I for proper dip 
feedback. switch settings. 

MCP Trips as MCP trip setting too low. Adjust higher. 
Motor is Line voltage drops Correct incoming 
Started during start. line voltage. 

i\Iotor Accelerates Current limit set too high. Adjust (CL) 
Too Quickly counterclockwise. 

Ramp up time set too Adjust (RD) 
(See-Shunt Motor or terminal Check terminal and 
Trip Comes wiring faults. motor wiring. 
On) 

Capacitors on output Remove capacitors or 

short. counterclockwise. 

Initial pulse time set too Adjust (PT) 
long. counterclockwise. 

of control. move to line side of starter Improper current Check S I dip switches 

Defective control Replace control module. 
module. 

Improper current Check S 1 for correct 
calibration. dip switch setting. 

feedback. for proper settings. 

Li!!ht or no load on Motor acceleration time 
m;tor is dependent on 

motor load. A lightly 
loaded motor will reach 

MCP Trips PF over adjusted Adjust PF counterclockwise. 
After Motor Occasional line Tum S2-6 "On'' to disable 
is Running imbalance. shunt trip while running. 

full speed with low 
starting current or 
voltage. �1otor may 
require the use of 

(See-Shunt Ground or motor fault. Check motor and wiring. 
Trip Comes 
On) S2-6 "On", no bypass Check position of S2- l .  

contactor installed. 

Starter Does No line voltage. Restore line voltage. 
Nothing Overload open. Reset overload. 
When Start 

tachometer. 

Over Current Trip Improper current Check S I dip switches 
Occurs at the feedback. for proper settings. 
Beginning of Start Initial pulse time set too Adjust (PT) 

long. counterclockwise. 

Ramp up time set too Adjust (RU) 
Button is No contact closure across Check start circuit. fast. counterclockwise. 
Pressed terminals 12 and 13,  

Close to Run. 
Over Current Trip Current monitor set too Adjust (CM) clockwise. 
Occurs After low. 

Current trip occurs. Check S l  dip switch 
settings for correct 

Motor Reaches 
Full Speed 

current calibration. 

Control module has no Check Control transformer 
Current Trip Does Improper current Check S l dip switches 
Not Occur With feedback. for proper settings. 

power. jumper for proper 
connection. 

Control CL set too low. Adjust CL clockwise. 
does not 

Line voltage dropping Correct line voltage Accelerate 
Motor to Full below minimum operating regulation. 
Speed (Stalls) voltage during start. 

Motor at Full Speed Motor current below Minimum current 
and 50% FLA. monitor trip setting is 
(CM) Full 50% of current calibrator 
Counterclockwise FLA value. Calibration 

with a lower FLA value 
will lower the minimum 
current monitor trip. 
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TROUBLESHOOTING CHART 
Symptoms Likely Causes Recommended Action Symptoms Likely Causes Recommended Action 

Motor Current and Power factor correction Adjust (PF) Overload Relay I ncon·ect heater size Check Calibrator/heater 
Voltage Oscillates over adjusted. counterclockwise until Trips When or setting. Chart. 
After Start oscillation stops. Running 

Loose or burned heater. Tighten or replace heater. 

Motor Is Noisy or Line voltage dropping Correct line voltage 
Vibrates When below minimum operating regulation. 
Starting voltage during start. 

Mechanical problems. Check machine1y for 
binding or excessive 
loading. 

Single phasing due to Check wiring and 
open phase. overload heaters. 

Single phasing or See "motor is noisy 
.. 

unbalanced current. section in 
Single phasing or Check for sh011ed SCR. Troubleshooting Chan. 
unbalanced current due 
to non-tiring SCR. 

Ambient temperature too Use ambient 
high compensated 

Single phasing or Repair or replace control overload relay. 
unbalanced current due module. 
to defective control 
module. 

Motor Decelerates Ramp down time set Adjust RD 
Too Quickly too short. counterclockwise. 
( RDD OFF) 

Defective motor. Check motor for shorts, 
opens or grounds. Motor Decelerates Ramp down time set Adjust RD counter 

Overload Relay Incorrect heater size or Check heater calibrator 
Trips When setting. chart. 

Too Slowly too long. clockwise. 
(RDD OFF) 

Starting 
Loose or bumed heater. Tighten or replace heater. Erratic Operation Loose connections. Check all connections. 

Long starting time. (High Motor thermal capabilities Shunt Trip LED The shunt trip circuit 
inertia applications may must be evaluated before Comes On comes on if: 
require slow trip extending overload trip • No load attached Connect a motor 
overloads). times. 

• Loss of phase or low Correct input power 
Mechanical problems. Check machinery for voltage to the starter 

binding or excessive 
loading. 

• Bad or misfiring SCR Doing a resistance check 

Single phasing or Refer to ''motor is noisy" 
unbalanced start current. section of Trouble-

• A grounded delta Shunt trip is not effective 
motor power supply See Pages 3-4 

shooting Chart. NOTE: If  the MCP is tripping, remove the relay or disconnect the 

Excessive starting lime Adjust (CL) clockwise. 
(current limit may be set 
too low.) 

wires from terminals 10- 1 1 .  This will allow you to 
determine if the breaker (MCP) is tripping or if it is the 
module opening the breaker (MCP). 
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GLOSSARY 

II-\ \ 
BP BYPASS CONTACTOR PC POWER CELLS 

cc CURRENT CALIBRATOR PF POWER FACTOR CORRECTION 

ccw COUNTERCLOCKWISE PIV PEAK INVERSE VOLT AGE 

CL CURRENT LIMIT PT STARTING PULSE TIME 

CM CURRENT MONITOR PWR POWER 

CS & RS CAPACITOR & RESISTOR SERIES CIRCUIT RAMP END END OF R.At'v1P 

CUR MON CURRENT MONITOR RD RAMP DOWN TIME 

CT CURRENT TRANSFORMER RDD RAMP DOWN DISABLE 

cw CLOCKWISE RMS ROOT MEAN SQUARED 

FLA FULL LOAD AMPERES RU R.At'viP UP TIME 

LCM LOGIC CONTROL MODULE SCR SILICON CONTROLLED RECTIFIER 

[ ... LED LIGHT EMITTING DIODE SHUNT TRIP SHORTED SCR DETECTION 

MCP MOTOR CIRCUIT PROTECTOR sse SOFT START CONTROL 

MOV METAL OXIDE VARISTOR TACH TACHOMETER 

MTR PWR MOTOR POWER TD RAMP DOWN INITIAL STARTING TORQUE 

oc OVER CURRENT SHUTDOWN TU RAMP UP TIME STARTING POINT 

OL OVERLOAD RELAY X CONTROL TRANSFORMER 



RU 

TU 

� RAMP UP TIME (3-50 sec.) 

TACHOMETER: Time to reach full speed. 
50 3 VOLTAGE: Time to reach full speed. 1*1 TORQUE UP (40-75% voltage) 

TACHOMETER: Disabled. �., % VOLTAGE: Initial starting voltage for ramp. � CURRENT LIMIT (75-400% FLA) 
Cl 

TACHOMETER or VOLTAGE: Enabled with 52-5 ON. 

75 400 Maximum currant during ramp up and ramp down. � PULSE TIME (0-1.5 sec.) 
PT 

TACHOMETER: Disabled. 

RD 

TO 

�""' ;� VOLTAGE: Oumtion of 400% FlA starting pulse. 

RAMP DOWN TIME (5-50 sec.) 
(Disabled with 52·1 ON.) 

TACHOMETER: Time to reach zero speed. so 5 VOLTAGE: Time to reach zero speed. 

TORQUE DOWN ADVANCE (0-100%) 
(Disabled with 52· t ON.) 

TACHOMETER or VOLTAGE: Percent advance to 
o 100 ramp down initial starting point. 

CURRENT MONITOR (50-400% FLA) 
CM (Enabled at end of ramp and full on conditiOn) 

PF 

52·2 ON: Current that will shut down control and so 400 tum on CM contact and LED. 
52-2 OFF: Curmet that will cause CM contact and 

LEO to tum on. 

� POWER FACTOR EFFECT (0-100%) � Max1mum motor voltage reduction to Improve 
o 100 power factor 

MULTIPURPOSE 
QUICK REFERENCE CHART 

CUR MON: 

MTR PWR: 

TACH: 

RAMP END: 

SHUNT TRIP: 

START/RUN: 

Indicates Current Trip or Current Monitor condition. 

Power to motor during start, run and ramp down. 

Tachometer input (0 to 1 0  VDC). 

Indicates end of ramp up and full on condition. 

Indicates Shunt Trip condition due to shorted SCR. 

Indicates Close to Run contact is close. 

CLOSE TO RUN: Close a contact across this input to start and run 

control. Opening contact initiates ramp down. 

MADE IN li<ID <lD <lD <lD <lD <lD <lD <lD <lD <lD <lD <lD <lD { U.S.A. , 2 3 4 • • 7 • • 10 11 1 2  1 3  OPWR � ""I lttll._! � Lt._! Lt._! Lt._! �-� 
CU ll:  loiTA ..... SHU,.T �':: """ .... -· TACH '"' , .. lORIJN 

400 ru @  s D D D D D I T 

CL @ 
A (&. DANGER: �--"'::.----Dum ) M I R dokoo..-. ....... ___ _,. T -· :::I""""'"'<""'"" n 300 PT @ CATALOG NO. Sl �N 

� I c � � t 
u � t:::::=l 2 e 1 R 8 c:::::J 3 AD � s VAC 3 PH Hz A A = 4 q 200 T I I E A = • 

0 N T = ' � I TO @ T I = 7 p � = ' MAX. FLA SERIAL NO. 
I I ROO = 1 100 

CM = 2 I CM � n oc = 3 
TACH = 4 

MotorOv..--..,..,., ,.R.Q_ CL = 5 I PF @ N Mult-AM.OEQUo....-.! S.. In•lnJC1>0fl 6P = ' ......... u .. M ... 7� Copp.rw .. Onty �N 
0 �- � 52 � 

E..ALDO::E=il. INDUSTRIAL SOLID STATE 
MOTOR CONTROL 

A- 1 

PWR: Internal control power on. 

OC: Over current shut down (450f:j'o FLA). 

MOTOR CURRENT: 

51: 

Ten segment motor current monitor. 

accuracy is dependent on 51. 

51-1 thru Sl-8 select 255 current 
calibration points for motor FLA. 
See current calibration chart. 

ROO: 52-1, Ramp Down Disable 

ON: Control will immediately tum off when Close 
to Run circuit opens. 

OFF: Control will ramp down when Close to Run 
circuit opens. 

CM: 52-2, Current Monitor Trip 

ON: Control will tum off if current exceeds CM 

adjustment. To reset, open Close to Run. 
OFF: Current Monitor will indicate only. 

OC: 52-3, Over Current Shut Down 

ON: Over Current Shut Down will tum on Current 
Monitor contact and LED. 

OFF: Will tum off control without affecting 

Current Monitor contact and LED. 

TACH: 52-4, Tachometer Enable 
ON: Control is in tachometer ramp mode. 

OFF: Control is in voltage ramp mode. 

CL: 52-5, Current Umit Enable 
ON: Current will not exceed adjustment Cl during 

ramp up and down except during pulse start. 
OFF: Current Umit adjustment has no effect. 

BP: 52-6, Bypass Contactor Enable 
ON: Shunt Trip circuit is disabled during full on 

condition to allow a Bypass Contactor to be 
used. 

OFF: Shunt Trip circuit is enable in all conditions. 
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MULTIPURPOSE CURRENT CALIBRATION CHART FOR 5 1  SWITCH 
0 = OFF 1 = ON 

NOTE: S 1 switch settings are based on motors with 600% locked rotor Amps (LRA). 

Motors with higher LRA should be set to a higher FLA setting. 

MOTOR 
FLA 

LO - 1 . 1  
1 . 1 - 1 .2 

1 .2 - 1 .3 
1 .3 - 1 .4 
! A - 1 .5 
1 .5 - 1 .6 

1 .6 - 1 .7 
1 .7 - 1 .8 
1 . 8  - 1 .9 
1 .9 - 2. 1  
2. 1 - 2.3 
2.3 - 2.5 
2.5 - 2.7 
2.7 - 3.0 

3.0 - 3.3 
3.3 - 3.6 
3.6 - 3.9 
3.9 - 4.4 
4.4 - 4.8 
4.8 - 5.2 

5.2 - 5.6 
5.6 - 6.0 

6.0 - 6.4 

6.4 - 6.8 
6.8 - 7.4 

7.4 - 8.0 

MA7-008- ** 
MA8-008- ** 
MA9-008- ** 

S1 SWITCH CONFIGURATION 

1 2 3 4 5 6 7 8 

1 1 1 0 0 0 0. 1 

0 0 0 0 1 0 0 1 

0 0 0 1 1 0 0 I 

0 0 0 0 0 I 0 1 

0 I 1 0 0 I 0 I 
0 0 1 I 0 I 0 1 

1 0 0 0 1 1 0 I 

0 1 1 0 1 I 0 I 

0 0 1 1 1 1 0 1 
0 0 0 0 0 0 1 1 

I 0 I 0 0 0 I I 

0 1 0 1 0 0 1 1 

0 1 1 1 0 0 1 1 

0 I 0 0 1 0 1 1 

0 1 1 0 1 0 1 1 

1 0 0 I 1 0 1 I 

0 0 1 1 1 0 1 1 

0 0 0 0 0 1 1 1 
1 1 0 0 0 1 1 1 
1 0 1 0 0 I 1 1 

I 1 1 0 0 1 1 1 
1 0 0 1 0 I 1 1 

0 1 0 1 0 1 1 1 

0 0 1 1 0 1 1 1 
0 1 1 1 0 1 1 I 

1 1 1 1 0 1 1 1 

MOTOR 
FLA 

6.0 - 6.5 
6.5 - 7.0 

7 - 8  
8 - 9  

9 - 10 

10 - 1 1  

1 1 - 12 
12 - 1 3  

1 3 - 14 
14 - 16 

MOTOR 
FLA 

1 2 - 1 3  

1 3 - 14 
14 - 15 
1 5 - 1 6  

16 - 1 8  
1 8 - 20 

20 - 22 

22 - 24 
24 - 27 

27 - 30 

MA7-0 1 6- ** 
MA8-0 1 6- ** 
MA9-0 1 6- ** 

S I SWITCH CONFIGURATION 
I 2 3 
1 0 0 
0 0 I 

1 I I 
I 0 0 
I I 0 
I 0 I 

I I I 

0 0 0 
0 I 0 
1 I 0 

MA7-030- * 
MA8-030- * 
MA9-030- * 

4 
0 
0 
0 
I 

1 
I 
I 

0 
0 
0 

5 6 7 8 
0 1 I I 
0 I 1 1 

0 1 1 I 

0 I I I 

0 I I I 

0 I I I 

0 1 I I 

I I I I 

1 1 I I 
1 1 I I 

S I SWITCH CONFIGURATION 
I 2 3 4 5 6 7 8 

I 0 0 0 0 1 I I 
I 1 0 0 0 I I I 

1 0 1 0 0 1 I 1 
1 I I 0 0 I I I 
I 0 0 I 0 1 I I 
I 1 0 I 0 I I I 
I 0 I I 0 I I I 
0 I I 1 0 I I I 
0 0 0 0 1 I I I 
0 1 0 0 1 1 1 1 

WARNING: Use only the chart for that control rating. Using a different chart can damage the control. 
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Branch Circuit Protection 
• Motor Overload Protection is Required • Use a Minimum of 7SCC Copper Wire Only 

The Multipurpose starter is suitable for use on a circuit capable of delivering not more than 5KA RMS 
symmetrical amperes, 600V maximum when protected by J Class fuses or by type SKLA or SGLA motor 
circuit protector, manufactured by GE. 

Starter MCP Class J 
Size Rating Fuses 
8, 1 6  20Amp l OOAmp 
30 50 Amp 200 AmpCD 

CD 100 Amp class RK1 may also be used. 

Overload Relay - Electronic 

The electronic overload relay is a class 30. It is fully adjustable without heaters. Set the dial for the motor 
running current. If a lower setting is required than what is available on the dial, loop the wire through the 
opening as shown in figure 1 .  This will lower the range as shown in the chart Figure 2. 

Figure 1 Figure 2 

Line Line 

Straight-thru-wiring Looping Option 

Overload 
Range 

5- 1 0  

9- 1 8  

20-40 

# of 
Loops 

0 

1 

2 

0 

1 

2 

0 

1 

2 

Overload Relay - Bimetal - Verify heater element is correct for the motor current and set dial. 
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Dial 
Range 

5- 1 0  Amps 

2.5-5 

1 .6-3.3 

9- 1 8  Amps 

4.5-9 

3-6 

20-40 

1 0-20 

6.6- 1 3.3 



- / 

Combination Starter Layout NEMA 1 and Panel Mounted 

Size 8 to 30 Amp 
See page 3-3 for outside dimensions 

o I� �l o 

sse 

M OV 0 
L 1 L2 L3 

CB � 

X 

F3 

0 
1 4. 5  -----------1 
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Non-combination NEMA 1 and Panel Mounted 
Bimetal Overload Relay is Shown. Electronic Overload Version Will Vary Slightly 

See page 3-3 for outside dimensions 

0 

0 

Size 8 to 30 Amp 

L1 L2 L3 MOV 

� I lr----�..rJ-:@ 

�..._______,, 
- ·  I) . rr sse 

;:___ 11�������������11 � 0 "'I('Y ';_fl-i� :;J � � �� 't.J Ooo D 
.. � :  ; c;  ·- c; o a ·- 0 - D � • l � --··--- 1 o " � ; � DANGER: =---=�::=� � O -
P'T � CATALOG NO. "' • ;:-..:= o 0 0 I--- • =:l ' R r----w [i] VAC BPH H' : :  � :  0 0 � RO � ; : � :  � 0 • r-N TO ,. MAX. FlA SER1ALNO. : � : : 0 D� 

1----- ---· · - - - • - =:l •  � 0 .• 
� � .  ;;-�====--==--· :.. g :  0 , @ �  ����=NT : � : D .  

'---=--=-- ..,., • � ._::::._ 
INDUSTRIAL SOUD STATE 
MOTOR CONTROL 

1 0.25 
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Non-combination Starter NEMA 12/3R, Size 8 to 30 Amp 

t MOUNT t 
THIS END UP 

.75 

3 1 '1 1 1 .00 I -
l.._._ jO 

EP E�r r - - I 0 
0 I 

L2 I I 
L3 I I 

I I D GND 
<( I 
w •  
a: •  - <( :  CJ I  
z •  - I  

LCM r- .  z .  
::J •  1 4. 00 
0 - � 

0 GND 
...J 
� a: 
z 

G 
0 

.38 
I ._ t 0 

� - - 0 
T1 T2 T3 

,--- i-.00 1 2.50 1 

2.00 
_L 
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Combination Starter NEMA 12/3R, Size 8 to 30 Amp 
Bimetal Overload Relay is Shown. Electronic Overload Version Will Vary Slightly 

i i MOUNT 
THIS END UP 

0.75 -1 I· 1 1  ·I 
0.31 o ......, 

0 0 EP EJ - - · l o I 
I 

I I DGND Lli a: 

� <: (!) z 
;::: z 

LCM :::> 0 ::; ...J 
� 

0 z c I 
I I I � I 

0 OlfTB2 I 0 I 0 - - - 23 

0 
L1 L2 L3 

0 

0 CB 

0.375 

_L_ - I  I TB1 I 
0 0 11 12 13 14 0 0 

1 
l -1:.... 

I 1 2.5 -, t 

T 
8 
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WARRANTY 

For a period of two (2) years from date of original purchase BALD OR will repair or replace without charge 
controls which our examination proves to be defective in material or workmanship. This warranty is valid if the 
unit has not been tampered with by unauthorized persons, misused, abused, or improperly installed and has been 
used in accordance with the instructions and/or ratings supplied. The warranty does not cover short-circuited 
output or shorted SCRs or other warranty or guarantee expressed or implied. BALDOR shall not be held 
responsible for any expense (including installation and removal), inconvenience, or consequential damage, 
including injury to any person or property caused by items of our manufacture or sale. (Some states do not allow 
the exclusion or limitation of inciden�al or consequential damages, so the above exclusion may not apply.) In 
any event, BALDOR's total liability, under all circumstances, shall not exceed the full purchase price of the 
control. Claims for purchase price refunds, repairs, or replacements must be referred to BALDOR with all 
pertinent data as to the defect, the date purchased, the task performed by the control, and the problem 
encountered. Goods may be returned only with written notification including a BALDOR Return Authorization 
Number and any return shipments must be prepaid. 



1 .  Disconnect the airline from the filter/regulator, (located on the MS1 050), and connect it to tho 'TANK RECHARGE'. 
NOTE: Bubbler on/off valve should be in the 'off' position. 

2. Charge tank to 1 00  P.S.I., (indicated by the 'TANK PRESSU RE" gauge). Remove air line once gauge reaches 1 00 P.S.J. 
and re-attach the airline back Into the filter/regulator of the MS1 050. 

3. Connect bubbler and reference lines to the 6020, (blue hose=bubbler line and red hose=reference line). 

4. Tum bubbler valve to the" BUBBLER ON" posiHon. 

5. Press and hold the ·AIR RECHARGE" button unHI you start to see ·a stabilized reading on the water level gauge. 

6. Release the • AIR RECHARGE" button and wait unHI the water level gauge Indicator has stabilized. 

7. Take reading. 

8. Tum the bubbler valve to the "BUBBLER OFF" posiHon and disconnect all lines from the 6020. 

NOTE: When the 6020's tank has been fully charged to 1 00  P.S.I. It should have thn capacity to do approximately 
4-6 wells, (depending on length of tubing runs and well conditions). 

PIN 96Ci66 1 2-6·93 


