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We appreciate your business and hope you enjoy your 
Samuel Jackson Maestro Hopper Control System 

 
This manual contains information on the installation, startup, and operation of 
your Maestro Hopper Control system.  Included are sections on: 
 

 Assembly and Installation 
 Electrical Installation 
 Startup and Adjustment 
 Maintenance and Troubleshooting 
 List of Suggested Spare Parts 
 List of Major Components 

 
 
IS STARTUP ASSISTANCE PROVIDED? 
 
Startup and inspection service is provided in most locations for your new Samuel 
Jackson Maestro Hopper Control System free of charge by Samuel Jackson, Inc.  
Please contact us to make arrangements or for questions regarding startup 
services. 
 
In the future when you require service, technical support, or parts please contact 
us by phone, fax, or the internet.  Our engineers and service people are available 
to assist you in obtaining the best performance from your Samuel Jackson, Inc. 
products. 
 
 
Again, thanks for choosing a Samuel Jackson Maestro Hopper Control System! 
 

 
 
 
 
 
 
 
 
 
 

SAMUEL JACKSON, INCORPORATED 
3900 UPLAND AVENUE      LUBBOCK, TEXAS 79407 

TELEPHONE +1-806-795-5218 OR +1-800-862-9966 
TELEFAX +1-806-795-8240 

E-Mail:  engineering@samjackson.com 
Internet:  www.samjackson.com 
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Warning 
 

READ THIS CAREFULLY BEFORE OPERATING 
THIS SAMUEL JACKSON PRODUCT! 

 
The Samuel Jackson product line consists of sophisticated technology capable of greatly 
enhancing a gin’s productivity and efficiency. Improper use of these products could 
adversely affect those very same factors and potentially cause injury to gin personnel. For 
this reason, we include an extensive manual with every product. These manuals outline 
the proper and safe operating procedure for their respective product. Do not operate any 
Samuel Jackson product without first reading the entire manual and all accompanying 
information. 
 
Sometimes there are updates added at the customer’s discretion to products already in 
the field. We always refer customers to our website, www.samjackson.com for the latest 
product information. The latest manual can be downloaded or printed from the website 
free of charge. In addition to printed literature, the website includes training videos on 
several popular products. When available, these videos are highly recommended for 
viewing before operating a respective product. If you do not have internet access, give us 
a call and we will gladly send you the latest product information. 
 
DANGER: Please read and understand all the warnings below before operating or 
maintaining a Samuel Jackson product. If you do not understand, call Samuel Jackson at 
806-795-5218 before proceeding. Failure to do so could result in injury or even death. (Si 
usted no entiende, llame a Samuel Jackson al +1-806-795-5218 antes de proceder. La falta 
de hacerlo podría causar lesion o muerte.) 
 
Electrical. 
Most Samuel Jackson products use supply voltage between 110 and 480 volts AC. These 
levels are considered high voltage and are extremely dangerous.  
 
Access Doors. 
Samuel Jackson products have access doors for added convenience of product 
maintenance. Access doors must not be opened while the equipment is in operation. 
Access doors should also remain closed while any connected equipment such as a fan or 
conveyor is in operation. 
 
Moving Parts. 
Many Samuel Jackson products have moving or rotating parts. These parts could form 
pinch points or grab loose clothing or jewelry. Do not reach across or into any product 
while in operation. 
 
Do not work on any Samuel Jackson product without first following OSHA 
Lockout/Tagout procedures. Confirmation by a licensed electrician that there is no 
electricity present is highly recommended. We recommend using a Samuel Jackson 
Authorized Technician for all work Samuel Jackson products. Additional safety 
information is located throughout this manual and should be read carefully before 
operating this Samuel Jackson product. If you have any questions about how to 
properly operate a Samuel Jackson product, please call +1-806-795-5218 before 
proceeding.  
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Conditioning Hopper Overview 
 
Samuel Jackson Conditioning Hoppers apply humid air to seed cotton just before 
the cotton enters the gin stand. The Hoppers are located above each gin stand, 
beneath the conveyor distributor. Only one humidaire unit is required for up to 5 
gin stands, in most situations.  
 
Seed cotton conditioning prepares seed cotton for ginning by raising the 
moisture level of the seed cotton preserving fiber qualities and reducing static in 
very dry conditions. However, seed cotton conditioning used alone has little 
effect on bale moisture content and is not a substitute for lint conditioning. 
 
Conditioning Hoppers are available in two styles: Classic Entry and End Entry.  
These two hopper styles offer installation flexibility for the user, but do not 
differ in how well they each perform. The photos and diagrams on the 
following pages help illustrate the differences. 
 
On both styles, the moist air enters through two stainless steel valves. These 
valves can stop the flow of humid air when the extractor feeder stops. These 
valves can also open and close automatically based on incoming moisture when 
used with a Moisture Mirror. This allows the humid air to be quickly diverted if 
incoming seed cotton moisture gets too high.  
 
The humid air fills an internal chamber before passing through the galvanized 
injection plates and entering the seed cotton. This feature creates uniform 
moisture distribution along the entire width of the Hopper. The humid air 
strengthens the seed cotton during the fiber-seed separation process at the gin 
stand, allowing the fiber to preserve a longer staple length and higher 
uniformity. 
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Classic Entry Conditioning Hoppers 
 
Hoppers are custom made to fit into the space of the existing gin stand feeder 
hopper. The overall height, width and depth varies from installation to 
installation. Classic Entry Hoppers can be either double entry, where humid air 
enters on both the front and back of hopper, or single entry,where humid air 
enters on one side of hopper. A typical Classic style double entry hopper is 
shown below. (Entry on backside of hopper cannot be seen.) 
 

 

 
 
 
 
 
 
 
 
 
 

Valve in open position. 
Note roll pin 
indicator position. 

Valve in closed 
position.  

Roll pin 
valve 
position 
indicator 

Pneumatic On/Off  
Humid Air Valve 
(One for single entry, two 
for double entry) 
14100 

Inlet Transition 
7 inch dia to 3 X 14, 12 inch overall length 
(One supplied for single entry, two for 
double entry) 
13550 
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The following drawings are to be used for typical dimensions and views for 
Double Entry and Single Entry Hoppers. Consult factory for recommended 
layout for moist air piping.   
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Classic Double Entry Conditioning Hopper  
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Classic Single Entry Conditioning Hopper  
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End Entry Conditioning Hoppers  
 
The End Entry Style Double Entry Conditioning Hopper is shown below. Humid 
air enters the valves located on the ends of the Hopper requiring only one 
manifold pipe to connect multiple hoppers. Consult factory for recommended 
layout of air piping. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Hoppers are custom made to fit into the space of the existing gin stand feeder 
hopper. The overall height, width and depth varies from installation to 
installation. A drawing showing typical dimensions and the dimensions required 
for construction is shown on next page. 
 
  

Electric On/Off Humid 
Air Valve 
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End Entry Conditioning Hopper  
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System Components 
 
Electric Pressure Relief Valve 
 
The purpose of the pressure relief valve is to allow constant airflow through the 
humidaire unit regardless of whether the hopper(s) are calling for air. It should 
be closed when all stands are in operation and will progressively open up as 
more stands close off. 
 
A pressure transducer located near the pressure relief valve measures the static 
pressure.  
 
If a gin stands kicks out, the static pressure in the trunk line begins to increase. 
The pressure transducer detects this rise and opens the relief valve slightly to 
maintain the air pressure at a constant value. As more gin stands kick out, the 
relief valve opens more, allowing a constant airflow through the humidaire unit. 
 
If a gin stand kicks in, the transducer closes the relief valve slightly, allowing the 
humid air to better flow through that gin stand. 
 
 
  25340 Pressure 

Relief Valve 
(Open) 
 

25340 Pressure 
Relief Valve 
(Closed) 
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On/Off Humid Air Valve 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conditioning Hoppers can have either on/off humid air valves or modulating 
humid air valves (explained in the following section). 
 
The 24443 On/Off Humid Air Valve is used to turn the flow of moist air on and 
off at each Conditioning Hopper as needed. This valve requires that airflow be 
manually balanced at the time of installation. 
 
When the gin breast is in or the feed wheel motor on the extractor feeder is 
active, a “Hopper On” signal is sent to the Conditioning Hopper control panel, 
telling the on/off humid air valves to turn on (to open) allowing moist air to 
penetrate the seed cotton in that Hopper. If the gin stand is kicked out or the 
motor on the extractor feeder turns off, the valves turn off (closes) on that 
Hopper, preventing humid air from entering. 
 
If the Conditioning Hopper System is being used with a Moisture Mirror 4X and 
gin stand moisture sensors, then when the moisture at the gin stands is above a 
user settable percentage, the on/off humid air valve on the Hoppers will turn off. 
When the moisture is below this percentage, the valve on all the Hoppers will 
turn on. 
 
This electrically actuated valve shown below has replaced a pneumatic valve 
used previously and is now the standard actuator on all conditioning hoppers. It 
is recommended as a drop-in replacement for existing air-cylinder equipped 
valves and fits in the existing space while reusing existing wiring. 
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On/Off Humid Air Valve Components 
 
 
 

 
  

14101A Body 

24550 Actuator 

14115 Bushing Plate 

14108A Bushing 

14106B Shaft 

22091 Spacer 

21225 Gate 

20292 Spring Pin 

14107A Butterfly Plate 

15789 Washer 

 14108A Bushing  
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Modulating Humid Air Valve 
 
Conditioning Hoppers can have either on/off humid air valves (explained in 
the previous section) or modulating humid air valves. 
 
The 25322 Modulating Humid Air Valve is designed to allow the system to self-
balance and allow the user to adjust the moisture applied on each stand. This 
ensures that the moisture application is even across all stands at all times. 
Control of these valves can only be enabled, adjusted, and monitored from a 
Moisture Mirror 4X touch screen. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  

15789 Washer 

24926 
Modulating 
Actuator 

25359 Adapter Plate 

12087 Shaft Collar 

14115 Bushing Plate 

14108A Bushing 

14106B Shaft 

14107A Butterfly Plate 

14101A Body 

20292 Roll-Pin 

14108A Bushing 
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Modulating Humid Air Valve Components 
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Control Panel 
 
 
 
 
  

Test Button 

Circuit Breaker 

Power Supply 

PLC 

Relays 

Analog Fuses 

Terminal Blocks 

Panel as installed in a Sam Jackson ToolBox 

Panel as installed in fiberglass box 

Spare Analog Fuses 
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Pressure Transducers 

 
Pressure transducers play a critical role in the operation of the hoppers.  
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Control Features 
 
Electric Pressure Relief Valve 
 
The purpose of the pressure relief valve is to allow constant airflow through the 
humidaire unit regardless of whether the hopper(s) are calling for air. It should 
be closed when all stands are in operation and will progressively open up as 
more stands close off. 
 
As the Humid Air Valves open and close according to their type, the main 
pressure relief valve does the following: 
 
When all stands are “in,” the pressure relief valve is completely closed.  
 
When any stand goes “out,” it will modulate to maintain the last pressure 
reading in the manifold. As more stands are “out,” the pressure relief valve 
opens more. Since the manifold pressure determines how much moist air flows 
into the hoppers, keeping it constant helps to keep the flow of moisture into the 
hoppers consistent. 
 
On/Off Hopper Valves 
 
These Humid Air Valves are only on/off control. Older versions are air operated 
while newer ones are elecrically driven. When the control system sees a stand 
“In,” it opens the humid air valves for that stand. When the stand is “Out,” the 
valves close. 
 
Modulating Hopper Valves 
 
These Humid Air Valves modulate to control how much air is entering the 
hopper. The air flow is calculated based on the pressure inside the hopper 
moisture chamber. The target airflow is adjusted from the Moisture Mirror 4X 
screen and is independent for each valve. For end-entry hoppers, the valves can 
be paired so that there is only one airflow target to adjust per hopper. 
 
Test Program 
 
The test program gives you an easy way to verify that all outputs are connected 
properly. 
 
Hold the Test Button down for 3 seconds until output 7 on the PLC flickers and 
begins to blink. You can release the button and the PLC will stay in the test 
program. While it’s blinking, all outputs will be ‘off’ or driven to 4mA for 30 
seconds then ‘on’ or 20mA for 30 seconds. It will continue this until the test 
button is held again for 3 seconds or the power to the panel is removed.  
 
Note: Any Humidaires connected to the panel need to be OFF so that the water 
pump is not subjected to short-cycling while the hoppers are in test mode. 
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Initial Setup 
 
Teaching Gin Stands 
 
The Maestro Hopper Controller ‘learns’ which stands are wired up by 
monitoring for a stand to be shown as ‘in’ at any time. To ensure proper 
operation, it is advised that you cycle all gin stands in and then back out after all 
wiring has been completed and the control panel is powered on. There is a relay 
for each gin stand on the hopper control panel and light should be lit green when 
the corresponding stand is in. 
 
If there was a wiring issue that caused the wrong stand to come on, or the 
number of gin stands the system is controlling changes, you will need to reset the 
systems gin stand memory. To do this, use a length of wire to jump terminals 30 
and 20. This will reset all stand memory and each stand will need to be relearned 
using the procedure above. This does not affect any user settings, those need to 
be reset using the ‘Set Defaults’ function on the Mirror 4X touch screen, if 
available. 
 
Balancing Air and Moisture with on/off valves 
 
For best system performance, the applied moisture level at each gin stand should 
be fairly uniform and consistent. One Hopper shouldn’t be applying much more 
or much less moisture than the others. 

Before balancing the system, make sure that all Hoppers are clean internally and 
the valves are operating correctly. 

The first part of balancing your system is to make sure that the air is balanced. 

1. Make sure the total air volume for the hopper system is within the 
recommended range. Air readings need to be taken with the Humidaire off. 
Consult with your Sam Jackson representative for the recommended range for 
your system. Typically, each hopper valve will have between 500 and 800 CFM 
of air going to it. Most Humidaire units will not operate effectively when 
supplying more than 4,500 CFM of moist air. 

2. Drill a hole at each end of the hopper inlets (shown in picture below). Adjust 
the slide gates at each inlet such that the static pressure is the same for all of 
them.  

3. If large changes to the gates were required to balance the air between Hoppers, 
it’s a good idea to recheck your total air system air volume from Step 1 and make 
sure it is still within the desired range.  

Now that the air is balanced, once normal ginning begins with the Conditioning 
Hopper System operating, begin checking the moisture at each of the gin stands. 
Make several observations over the course of an hour.  

Generally speaking, with the air perfectly balanced between all Hoppers it is 
common for the one furthest from the Humidaire to be applying more moisture. 
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Do not be surprised if the observed moisture content at each stand goes up as 
you get further from the Humidaire. Even though this is common, it can and 
should be corrected using the following instructions. 
 
If one stand has consistently higher moisture than the others, slightly close the 
gate valves on that stand’s Hopper inlet to reduce the amount of moisture it is 
getting. 

Conversely, if one stand is getting lower moisture than the others, you can 
slightly open the valve for that stand so that it will receive more moisture. 

A few tips for making these adjustments: 

 Very small movements in the gate valve can have a big effect. Don’t make 
big changes at once. 

 After the change has been made, give the system several minutes to 
stabilize fully before making more comparisons. 

 It sometimes takes a few repeated adjustments, but as you make them it 
should be getting closer to ideal each time. If after several adjustments the 
system won’t stay balanced, consult the factory for additional 
troubleshooting help. 

 

  
Hopper Inlet – Drill a hole to measure static pressure. 
 
 
Balancing Air and Moisture with modulating valves 
 
Modulating valves balance themselves based on the settings the user inputs from 
the touch screen.  
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Operation 
 
Normal operation consists of turning the Humidaire unit on and allowing the 
system to warm up prior to ginning. Having the pipes warm before introducing 
moisture will help reduce condensation and drips. 
 
The Humid Air valves should be closed until the gin stand they serve is in and 
processing cotton. Application of moisture before cotton is present can lead to 
buildup inside of the extractor feeder. Application of moisture before cotton is 
flowing into the gin stand can cause excessive wetting of cotton, leading to 
chokes. 
 
To get more moisture at a gin stand, increase the output of your Humidaire.  
 
Operating During the Day vs. Night 
One of the keys to getting the most benefit from your Conditioning Hoppers is to 
adjust the Humidaire output as conditions change. Although conditions can 
change anytime, the most common adjustments needed are the changes between 
day and night. 

As the sun goes down, temperatures cool and if the same aggressive Humidaire 
output used during the day is left unchanged at night, condensation problems 
will occur. The Humidaire output will need to be adjusted down as the night 
cools to avoid condensation issues. 

As it warms up the following day, it’s important to adjust the Humidaire output 
back up to a higher output to obtain full benefit from the Conditioning Hoppers.  

There are three helpful tips in making these adjustments. 

1. When adjusting the Humidaire output upwards, it’s best to make small 
increases over time rather than one large change. 

2. When adjusting the Humidaire output down, small changes are usually best 
but if a sudden temperature drop occurs (as sometimes happens when the sun 
sets, rain starts or a cold front passes through) making a quick large reduction in 
Humidaire output is the best move. 

3. The day and night ginner should both be trained and comfortable changing 
the Humidaire output.  

Typically, there is more ambient humidity at night then during the day. As the 
night gets cooler, the Humidaire output should be turned down slowly. As the 
day gets hotter, the humidaire should be turned up slowly. 
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Maintenance 
 
Pre-Season Maintenance 
 
Before each ginning season, make sure the Conditioning Hopper inlet valves are 
opening and closing correctly. Depending on how it is wired, they should be 
open when they get the signal that the gin breast is in or feed wheels are turning. 
They should otherwise be closed.  

Prior the season, the end access doors and plenum covers should be opened and 
the inside of the Conditioning Hopper inspected and cleaned. Be sure that all air 
flow paths through the Hopper are clean of any obstructions such as lint or trash 
build-up. 

Maintenance During the Season 
 
Several times throughout the day, monitor the moisture level at each stand. The 
moisture level at each stand does not need to match exactly, but if you detect a 
significant and consistent difference in moisture at each gin stand it needs to be 
resolved. First check that all of the Conditioning Hopper inlet valves are 
operational. If they are all working correctly, refer to the Balancing Moisture at 
the Gin Stands section in the Initial Setup section. 

Once a week during a normally scheduled gin shutdown for clean-up, open the 
access doors at the end of the Conditioning Hopper and inspect the inside of the 
Hopper. Clean as needed. 

Once a month during a normally scheduled gin shutdown, open the plenum 
covers and inspect the plenums. Clean as needed. 

Clean-out intervals can be adjusted based on your conditions and experiences. 
Generally speaking, the colder the operating conditions and the dirtier the cotton 
is the more frequent the intervals should be. Additionally, if there have been 
prolonged periods of ginning with the Conditioning Hopper System fan off, you 
will see a significant build-up of in the Hoppers. 

As with the rest of your gin, a little preventative maintenance goes a long way in 
achieving the best results and production. 
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Troubleshooting 
 
Electric Pressure Relief Valve Not Working 
If the pressure relief valve isn’t closing or opening properly, make sure that there 
is no buildup on the vanes preventing them from moving. 
 
If the vanes are free to move, then make sure that all gin-in signals are working 
properly by looking at the relay for each stand and making sure that the green 
light comes on when appropriate.  
 
Finally, check the pressure transducer used to measure the static pressure on the 
piping that connects the Hoppers. The transducer should send a 4-20 mA signal. 
The transducer has a range of 0 to 10 inches of water column, so with the 
transducer unplugged, you should read 4mA and with a solid breath of air (not 
to exceed 1psi) it should read 20mA. The static pressure on the system during 
operation should be below 10 inches of water. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Water Pump on Humidaire Will Not Turn On 
Keep in mind that the water pump will not turn on until the Humidaire “sees” 
that you are ginning cotton. For this to happen it must be receiving a signal that 
at least one of your gin stands is operating, which in turn opens that 
Conditioning Hopper’s air inlet valves. 

This “Hopper On” signal (sometimes marked as the Lint Flue Scanner* input) is 
usually wired to the gin breast being in or the feed wheel motor for the extractor 
feeder being active. This allows the water pump to run provided that you have 
enabled the pump to run and the warm-up time delay has also expired. 

Any time all of the gin breasts are out, the water pump will be disabled. Note 
that when turning off, the water pump can have a short delay. Consult your 
Humidaire manual for adjusting that delay. 

* Note that Conditioning Hopper Systems do not use a Lint Flue Scanner, but 
sometimes that input is labeled that way for situations where the Humidaire is 
being used on a lint moisture applicator at the press. 
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Moisture Output Lower at a Gin Stand  
During the ginning season, if one gin stand does not seem to be getting as much 
moisture as the others, there could be buildup of trash, lint and horsetails inside 
the Hopper plenum (where moist air enters the hopper). 
 
This is most likely to happen if the fan used for the Humidaire and Hopper 
system is not turned on for extended periods of time. Remove the Hopper 
plenum covers and clean out regularly, or when you notice that one stand is not 
getting as much moisture as the others. 
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Discrete Wiring Diagram 
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Analog Wiring Diagram 
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Warranty 
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IMPORTANT! 

 
The following notice affects your warranty. 

 
 
 
 

Electrical Controls and Your Safety 
 
 
Your new Sam Jackson product may be equipped with electrical controls, or 
designed to interact with controls on a related Sam Jackson product.  
 
In the event that local, state, federal or other specified safety compliance is 
required, we will consider modifications to meet the particular requirements. 
Implementation of alternative safety devices may incur additional charges.  No 
warranty of compliance with a particular standard is made in the absence of 
specific reference to it in our quotation. 
 
If you modify, or permit others to modify, these controls without specific written 
permission from Sam Jackson, Inc. the warranty on your product will be void and 
there is a possibility of serious damage to machinery, damage to product, serious 
injury to personnel, or death.  The modifier of the controls assumes all liability for 
these consequences. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Samuel Jackson, Incorporated 
3900 Upland Avenue 

Lubbock, Texas  79407 
806-795-5218 
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