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The evolution of modern fenestration technology has transitioned from simple casement mechanisms to highly 

sophisticated multi-point locking systems that define the performance of a building's envelope. At the forefront of 

this engineering progression is the MACO MULTI-MATIC hardware system. This system is not merely a collection 

of hinges and handles; it is a meticulously engineered kinematic chain designed to provide airtight sealing, 

structural security, and operational longevity. For technical professionals, architects, and maintenance engineers, 

understanding the intricacies of the MACO MULTIseries is essential for ensuring that tilt-turn windows and doors

perform to their rated specifications regarding thermal insulation and burglary resistance.

The Architecture of MACO MULTI-MATIC Systems

The MACO MULTI-MATIC system is characterized by its modularity and high degree of functional integration. 

Unlike traditional hardware, the MULTI-MATIC series utilizes a uniform faceplate width and a standardized punch 

pattern, allowing for seamless integration across various profile materials including PVC, timber, and aluminum with 

a 16mm euro-groove. The core of the system lies in its i.S. (intelligent Security) mushroom cams. These

components are designed to automatically compensate for air-gap tolerances, ensuring that the sash always seats

perfectly against the frame gasket, regardless of minor manufacturing variances or seasonal material expansion.

Key Components and Functional Roles

•  Stay Arm (Schaararm): This component controls the tilt function. In the MACO MULTI-MATIC system, the stay 

arm features an integrated anti-slam device and a sash lifter that ensures the window enters the frame at the 

correct height every time, reducing wear on the bottom corner drive.

•  Corner Drive (Hoekoverbrenging): These units transmit the motion from the handle to the horizontal and 

vertical locking bars. High-quality corner drives in the MACO series utilize multiple layers of spring steel to ensure 

smooth operation around 90-degree bends.

•  Mushroom Cams (Paddestoelnokken): The primary locking points. The "paddestoel" shape allows the cam to 

hook into the striker plate, providing both compression and pull-out resistance (essential for RC2 security ratings).

•  Mishandling Device (Kiepblokkering): A critical safety mechanism that prevents the handle from being turned 

when the sash is open, thereby avoiding the common "double-engagement" failure where a window hangs from a 

single hinge.

Technical Specifications and Performance Metrics

To understand the operational envelope of MACO hardware, one must look at the mechanical load capacities and 

the material science involved. The hardware is typically finished with the MACO Silber-lookcoating, which

provides exceptional corrosion resistance, often exceeding 240 hours in salt spray tests (Class 4 according to EN

1670).

The following table outlines the technical parameters for standard MACO MULTI-MATIC installations:



Feature Technical Specification Benefit

Maximum Sash Weight Up to 130 kg (Standard) / 180 kg 
(Heavy Duty)

Supports triple glazing and large 
architectural glass.

Adjustment Range (Height) +/- 3.0 mm Compensates for sash sagging over 
time.

Adjustment Range (Side) +/- 2.0 mm Ensures perfect vertical alignment.

Compression (Gasket Pressure) +/- 1.0 mm Optimizes acoustic and thermal 
sealing.

Security Grade Up to RC3 (EN 1627-1630) Provides high-level protection against 
forced entry.

Step-by-Step Procedure: Adjusting the MACO MULTI-MATIC System

Precision adjustment is the most frequent requirement in the lifecycle of a tilt-turn window. Environmental factors,

such as extreme temperature fluctuations, can cause profiles to expand or contract, necessitating fine-tuning of the

hardware to maintain an airtight seal and smooth operation.

1. Lateral (Side) Adjustment at the Stay Arm

If the sash is hitting the side of the frame near the top, the stay arm (schaararm) must be adjusted. Open the 

window to the 90-degree turn position. Locate the 4mm hex (Inbus) screw on the top of the stay arm. Rotating the 

screw clockwise will pull the sash toward the hinge side, while counter-clockwise rotationwill push it toward the

handle side. This adjustment is crucial for ensuring that the vertical locking points engage correctly with the strikers.

2. Vertical (Height) Adjustment at the Bottom Hinge

Over time, gravity acts on heavy glass units, causing the sash to sag. To rectify this, remove the plastic cover cap 

from the bottom corner hinge. Insert a 4mm hex key into the top of the hinge pin. Turning clockwise lifts the sash

, which prevents the bottom of the sash from dragging against the frame. It is vital to ensure that the sash lifter (if

equipped) still makes contact with the frame ramp after this adjustment.

3. Gasket Compression via Mushroom Cams

Drafts and noise leakage are usually the result of insufficient gasket compression. The i.S. mushroom camsare

eccentric. Using a TX20 Torx key or the specialized MACO adjustment tool, you can rotate these cams. The cam

usually has a marker (a small dot or notch). When the marker points toward the interior of the room, compression is

increased; when it points toward the exterior, compression is decreased. This is often referred to as "Summer" and

"Winter" settings.

4. Stay Arm 6 Installation and Connection

As noted in technical documentation for the MACO MULTI series, the mounting of the Schaararm 6 requires 

specific orientation. The band hook must be inserted onto the stay, and the bayonet lock must be rotated 90 

degrees using a TX20tool. This secures the connection between the stay and the corner drive, ensuring the tilt-

limit is mechanically sound.

The Mechanics of Tilt-Turn Troubleshooting



Operational failures in tilt-turn windows often stem from misalignment or the activation of safety overrides. One of

the most common issues reported by users is a "stuck" handle or a window that appears to be both open and tilted

simultaneously.

Solving the "Handle Block" Problem

This issue occurs when the kiepblokkering (tilt lock) or foutbedieningsblokkeringis triggered prematurely. This is a

spring-loaded lever located on the side of the sash near the handle. If the handle is turned while the window is not

fully pressed against the frame, this lever prevents the gear from moving to avoid damaging the hardware. To fix

this:

1.  Locate the metal lever (the block) on the hardware strip.

2.  Manually press the lever so it is parallel with the sash profile.

3.  While holding the lever in, move the window handle back to the horizontal (open) position.

4.  Close the sash firmly against the frame and then operate the handle normally.

Diagnosing Mechanical Friction

If the handle requires excessive force to operate, it indicates that the locking cams are not aligning with the strikers

(sluitplaten). To diagnose which point is causing the friction, one can remove the strikers one by one and test the

handle operation. Once the culprit is found, the cam adjustment (as described above) can be used to realign the

component.

Maintenance Protocols for High-Performance Hardware

Technical longevity is predicated on a rigorous maintenance schedule. MACOrecommends an annual inspection

for residential buildings and a bi-annual inspection for commercial properties with high traffic.

Lubrication Strategy

Not all lubricants are suitable for MULTI-MATIC hardware. One should use acid-free and resin-free oils or greases.

Standard WD-40 is often too thin and can wash away the factory-applied long-life grease. A high-viscosity spray

grease or technical petroleum jelly should be applied to:

All locking points (mushroom cams).

The running tracks within the stay arm.

The corner drive spring sheets.

The pivot points of the hinges.

Surface Integrity

The Silber-lookfinish is highly durable but can be compromised by aggressive cleaning agents. Use only pH-

neutral cleaners. Avoid abrasive pads which can scratch the zinc-alloy (Zamak) base material, leading to premature

oxidation. In coastal areas, more frequent cleaning is required to remove salt deposits that can cause galvanic

corrosion.

Comparative Analysis: MACO MULTI-MATIC vs. Standard Hardware

When evaluating hardware systems for high-specification projects, the differences between premium systems like

MACO and generic alternatives become clear in the mechanical tolerances and safety features.



Feature MACO MULTI-MATIC Generic Hardware

Cam Type Self-adjusting i.S. Mushroom Cams Fixed Roller Cams

Coating Technology Tricoat-Plus (Optional) for Coastal Use Basic Zinc Plating

Adjustment Tool-based precision (TX20/Hex) Often limited or requires manual 
bending

Modular Integration High - supports electronic monitoring 
(e-Tec)

Low - analog only

Theoretical Framework: The Physics of Window Operation

The functionality of the MACO MULTI-MATIC system can be analyzed through the lens of mechanical leverage and 

friction coefficients. The handle acts as a lever, converting rotational torque into linear force along the drive rods. 

The efficiency of this conversion is determined by the Coefficient of Friction (;Â• at the locking points. 

Mathematical modeling of the sash movement suggests that for a sash weighing 100kg, the force required to

operate the handle should not exceed 10 Nm. If the hardware is misaligned, the friction at the mushroom cams

increases exponentially as the cams "climb" the striker ramp. This not only makes the window difficult to use but

also places immense stress on the corner drives, leading to eventual fatigue failure of the spring steel components.

Advanced Configuration: Blocking Tilt or Turn Modes

In certain environments, such as schools or hospitals, it is often necessary to restrict the window's operation for 

safety reasons (e.g., "Tilt-First" or "Tilt-Only" configurations). The MACO MULTI-MATIC system allows for the 

installation of a turn-blocker. As mentioned in the technical study data, this can be done at the time of assembly or

retrofitted. By replacing a standard corner drive with a restricted version or adding a locking handle with a specific

cylinder, the turn function can be completely disabled while still allowing the tilt function for ventilation.

The Importance of Documentation and Technical Downloads

For large-scale facility management, maintaining a library of MACO Downloads is essential. This includes 

assembly instructions, maintenance manuals (Bedienings- en onderhoudsvoorschriften), and safety data sheets. 

Having access to the specific Catalogus or Montagehandleidingenensures that replacement parts are ordered

with the correct article numbers, as the MULTI-MATIC range includes hundreds of maatafhankelijke (size-

dependent) components designed for specific sash widths and heights.

In the context of sustainable building practices, the ability to repair and adjust hardware rather than replacing entire

window units is a significant factor in Life Cycle Assessment (LCA). The MACO MULTI-MATIC system, with its high-

quality metallurgy and adjustable components, supports this circular economy by extending the functional lifespan

of fenestration products well beyond the standard decade of use. Proper adjustment and maintenance are the keys

to realizing this potential, ensuring that the precision engineering of the system continues to provide security and

comfort for years to come.
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