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1.1 SAFETY
1.2 GENERAL SAFETY
Apex Filling Systems, LLC (APEX) manufactures and designs all of its products so they can be operated safely. However, the primary responsibility for safety rests with those who use and maintain these products. The following safety precautions are offered as a guide that if conscientiously followed, will minimize the possibility of accidents throughout the useful life of this equipment. The safety of personnel, equipment and plant facilities should be considered during equipment operation and with each changeover of product, or any machine modifications.

Only those who have been trained and delegated to do so and have read and understood this operator's manual should operate the equipment. Failure to follow the instructions, procedures and safety precautions in this manual can result in accidents and injuries.

DO NOT modify the equipment except with written factory approval. Unauthorized equipment modifications will void the warranty.

Each day walk around the equipment and inspect for leaks, loose parts, missing or damaged components, and parts out of adjustment.  Perform all recommended maintenance noted in this manual.

EQUIPMENT SHOULD ALWAYS BE DE-ENERGIZED (POWER AND AIR) BEFORE MAKING MECHANICAL ADJUSTMENTS.

1.3 ELECTRICAL SHOCK
· To avoid electrical shock hazard, make sure this equipment is properly grounded.

· Dangerous voltages are present within the electrical enclosures. DO NOT operate this equipment with electrical covers open or removed.

· Keep all parts of the body, hand held tools, or other conductive objects away from exposed live-parts of the electrical system. Maintain dry footing and stand on insulating surfaces. DO NOT contact any portion of the equipment when adjusting or making repair to exposed live parts of electrical system.

· Attempt repairs only in a clean, dry, well-lighted, and ventilated area.
1.4 CONTACT MATERIALS COMPATIBILITY
APEX endeavors to make all contact parts compatible with buyer's products, if known. Because of the wide variety of possible products, Apex Filling Systems, LLC cannot be responsible or liable for ensuring compatibility of contact material with the products. Evaluate material compatibility prior to machine use. Failure to follow this procedure can result in machine damage, fire, operator injury or death.
1.5 SAFETY COMPLIANCE LIABILITY
APEX endeavors to make machinery as safe to operate as possible. National, state and local laws related to safety in the workplace apply primarily to the responsibilities of the employer, and not the equipment manufacturer. The seller agrees to cooperate with the buyer in finding feasible answers to compliance problems. However, because APEX has little control of the many factors which may significantly affect the environment in which this equipment is installed, the seller does not warrant this equipment to be in compliance with OSHA or any like state or local laws or regulations. It is the buyer's responsibility to provide the modifications necessary to assure compliance with the laws and regulations at the point of installation. 

A complete inspection of product is necessary until the machinery is proven to produce acceptable results. This should also be performed after every changeover.

1.6 CONVENTIONS
To ensure the safety of personnel which will install, adjust, maintain and operate this equipment, it is imperative that they understand the dangers, warnings and caution notices. It is important to understand the signal words that may be used throughout this manual.
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	Alerts to immediate hazard, which will result in death or severe personal injury, if not avoided
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	Alerts to a hazard which will result in serious injury, or death in some cases, if not avoided.
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	Alerts to a potential hazard that may result in a serious personal injury, if not avoided. It also alerts against an unsafe practice that will permanently damage equipment or property.
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	Indicates a suggestion as to how to use or adjust the equipment for best product results.
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	Points out a proper use that will avoid damage to the equipment, or will extend the life of the parts.


2.1 THEORY OF OPERATION
2.2 CHUCK CAPPING SYSTEM
The Chuck Capping Unit equipped with a chute and cap sorter is an automatic capping system that positions caps on the containers, and tightens the caps as the bottles are stabilized by container grippers, indexed into and out of the capping area via pins (gates), starwheel, or timing screw.  The Sorter will supply the chute on demand with caps correctly positioned for stripping from the chute by the cap shuttle. The shuttle moves forward to where the caps are picked by the chuck grippers and the cap shuttle returns to home position, ready to pick up caps for the next cycle.  The chucks lower the caps over the secured and positioned containers while rotating to complete the closure.  Adjustable air clutches ensure that the caps complete consistently at the proper set completion torque.

3.1 MACHINE OVERVIEW
3.2 CAP SHUTTLE AND CHUTE
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Mounted to the cap shuttle are the cap pick-off buttons.  The adjustable front cap button is shown in Figure 3-1.

The cap chute cap-width adjustment is shown, as well as the Cap-In-Place sensor, which must be met before the capping cycle will begin.

The F-Style Cap Cylinder is shown (so-called, as it is most often used to hold back a single cap for an F-Style container to pass under the chute without the container’s handle picking off an extra cap), in this case, it is used so the cap shuttle can return to home position after caps are picked.
3.3 CONTAINER INDEXING
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This picture shows the various components in the container indexing area, necessary to properly index and control the containers for capping.
The exit gate is set so that it extends over more than half of the container diameter, so the containers are positively stopped during the indexing cycle.  The entry gate in this machine is represented by the infeed conveyor. The theory is that the exit gate is adjusted as that the 4th and 5th box are split at the dead plate and we simply delay the start and stop of the infeed conveyor from the discharge conveyor to create the gap for the exit gate to close in.
Air cylinders are typically equipped with air flow control valves to adjust the speed which the cylinders will operate.  Turn clockwise to slow the extension or retraction, counter-clockwise to speed up.
The Container Count Sensor functions as a count sensor and a Container-In-Place sensor, meaning it must constantly sense a container for the capper to proceed in sequence.  If the sensor is mis-located, the capper will pause, waiting for a container to be present for the amount of time specified in the controller.  Therefore, it is important the sensor be set at the proper position, and sense containers properly and consistently.
For containers to move properly down the conveyor, guide rails must be adjusted so that containers move smoothly, without binding, in a uniform manner.  Guide rails will typically be set toward the base of the container for best results.  Difficult-to-control containers may require an alternate setup (multiple rails, special containment, etc) to effectively control the location of the containers.  Guide rails are typically adjusted in/out and up/down with turnbuckles (aka cross-blocks) which hold the guide rail rods in place.

The container indexing gates assemblies can be quickly and easily adjusted side to side with the quick adjustment knobs as shown in Figure 3-4.

In and out adjustments can be made by loosening the hex head nuts and bolts which mount the associated bracketry together. 
3.4 CHUCK HEAD ADJUSTMENTS
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The width of the chuck heads is determined by the width of the containers being capped.  The Adjustment Knob located on the exit side of the machine adjusts the chuck head’s width.  Simply set the exit gate so that the fourth container upstream is aligned splitting the dead plate, adjust the heads left to right then align the cap buttons to the chuck heads.
The precision air clutches control the caps’ application torque by setting the air pressure on each chuck’s clutch. This is typically 10-15 psi.
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3.5 CAP BUTTON ADJUSTMENT
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As shown in Figure 3-6, once chucks are adjusted to match the containers left to right you will adjust the buttons. These will be adjusted with shuttle fully extended and under chuck heads. You will loosen the two knurled knobs or hex nuts depending on setup and slide left to right and tighten. You can then loosen the button with an Allen wrench and adjust front to rear if needed. If adjusting front to rear be sure to also check the chute to button alignment.
3.6 OVERALL CHUCK HEAD HEIGHT ADJUSTMENT
When changing the machine over to a different height container, adjusting the power height option so the shuttle reaches an appropriate height is all that is needed, aside from adjusting the cap sorting unit to feed to the correct chute height.  This control is located on the exit side of the machine.
If the containers are also different diameter, the chuck head width and button head width will also need to be adjusted appropriately.

SEQUENCE OF EVENTS
3.7 MACHINE CYCLING
When the chuck capper is placed into cycle, certain conditions must be met before the machine will either cycle, or throw a fault:

1. Container Available eye must be satisfied

2. Cap Available sensor must be satisfied

3. Chuck head must be homed
4. Cap Shuttle must be home

5. Any downstream back-up sensors must be cleared

6. Exit gate must be extended

If the above conditions are met, the indexing and capping cycles will commence:

1. The Exit Gate will open, conveyor will run, allowing any containers to exit the capping area

2. The Exit Gate will close

3. The infeed conveyor will run, allowing containers to fill the exit side of the capping area

4. The Container Sensor will count containers, ensuring the proper amount of containers enter the capping area, and will require it be constantly sensing a container after count is made

5. The Container locator will extend, containing the containers to be capped

6. The cap shuttle will extend bringing caps under the chucks
7. When the cap shuttle reaches its extended position sensor, the chucks will move to caps
8. The chuck grippers will clamp, grabbing the caps on the buttons after the correct cap count the f style cap spacer will extend
9. The chucks will move up 
10. The cap shuttle will retract until its home sensor is met
11. The chucks will lower while rotating to complete the capping operation, and will stop rotating when the pneumatic clutches slip

12. The Cap Chuck Grippers will release the caps

13. The Chucks will raise 

14. The Container locators will release

15. The Complete Cycle will restart
4.1 FACTORY CONTACT INFORMATION
4.2 FACTORY TECHNICAL SUPPORT
Apex Filling Systems, LLC
1001 Eastwood Dr

Michigan City, Indiana   46360 USA
(219) 575-7493

www.apexfilling.com
Spare Parts

Direct: (219) 575-7493

Fax: (219) 575-7586 
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Figure 3-1


Cap Shuttle and Chute





Infeed count





INFEED CONVEYOR





EXIT GATE





Figure 3-4


Gates and Container Grippers Side-to-Side Adjustment





Figure 3-9


Power Height Adjustment












