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MACHINE AND EQUIPMENT MECHANICAL GUARDS

1. PURPOSE OF STANDARD:

1.1 The purpose of this standard is to specify the type and application of
mechanical barriers and guards for machine tools and industrial equirment. Compli-
ance to this standard will assure safety to personnsl, improve housekeeping
conditions, and minimize downtime.

1.2 Guards shall meet applicable Federal, State and Local codes and comply
with applicable machine and equirment association standards.

2. SCOFE:

2.1 The guards described in this standard include those which are on or

adjacent to machine tools and industrial equipment, which enclose moving elementis,
confine chips and coolant to the cutting area, and which restrict ready access by
personnel to operating machines and accessories.

2.2 This standard does not include safety guards for abrasive wheels. As
outlined in Ford Mamufacturing Standard AX9, guards for abrasive wheels shall
conform to ANSI Standard B7.l, "The Use, Care, and Protection of Abrasive Wheels".
Copies of the ANSI Standard are available from:

American National Standards Institute, Inc.
1430 Broadway
New York City, New York 10018

2.2.1 Trolley conveyor stock guards are shown in Ford Manufacturing Standard
CGXl. Safety guards for small dies are shown in Standard DRSX, Pages 6 to 9.

2.2.2 More detailed data on guard design, materials, and application are out-
1ined in ANSI Standard Bl5.1, "Safety Code for Mechanical Power Transmission
Apparatus®., Copies are available from the above address., However, the materials,
sizes, dimensions, and gage thicknesses for guards shall not be less than as speci-
fied in this Mapufacturing Standard, KZ3X-1l.

3. GENERAL REQUIREMENTS:
3.1 Design

3.1.1 The design, fabrication, and installation of guards shall be the respon-
sibility of the supplier of the machine or equipment. Although typical designs are
shown in this standard, specific designs and applications appropriate to the

particular need shall be a part of the design sutmitted for approval to the requisi-
tioning activity.
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3.1.2 " Guards shall be adequate to provide both the intended purpose outlined
in Paragraph 1.l and unobstructed clearance to moving elements of the machine and
parts in process. The sise should be such that they may be easily handled by ome
man if frequent removal is necessary. Large guards shall be sectionalized and
provided with access doors or panels. Doors should be hinged to swing horizontally
end shall be provided with latches (See Paragraph 3.1.4).

3ele3 Where frequent access is required, the guard shall be easily removed and
replaced without the use of special tools. Such guards shall be of durable con-
struction and made of material that will maintain the original shape and contimuity
of sealing action against flying chips, coolants or other liquids used in the process.

3.1k Access doors or panels to compertments containing drives, gears, belts,
couplinge or related mechanisms shall be bolted in position. Quick access latches
are not acceptable.

3ula5 Guards enclosing items not requiring frequent access shall be bolted in
position. Where access is not required, guards may be welded or belted in position.

3.1.6 Guards on metal removing operations, such as turning, drilling, milling,
tapping, etc., shall confine the chips, and coolant if used, to the working station,
but. shall not -impede the flow of coolant or movement of chips to the disposal systems
provided on the machina.

3.1.7 Gaskets or similar sealing material required on edges of the guard shall
be 0il resistant material which will not detariorate when subjected to ¢il, water
soluble oils, and similar liquids used for cooling and lubricating purposes,

3.1.8 Guards enclosing V-belts or flat belts, chain drives, couplings, gears,
and other components of power transmission systems shall be of cast or sheet metal,
and shall be of such durability that the guard will contain any part that treaks or
otherwise fails in service.

3.2 Specific Typee of Guards

Je2al The following paragraphs outline typical conmstruction of various types

 of guards for applications as specified. In each case, the material, dimensionms,
etc., is the minimum acceptable. See Figures 1, 2 and 3 for typical designs, and
Figure 4 for materials and clearances.

3.2.2 Type 1 - Expanded Metal Panels. These guards shall be constructed of
Industrial Mesh, raised expanded sheet steel, 1/2 inch - #13 gauge, 1l.47 lbs per
square foot, welded every 4 inches to 1 x 1 x 1/8 inch angle iron framing for
permanent guards, or to 3/16 x 1 inch strap iron on both sides of the expanded
metal when used with horizontal or vertical channels.

3.2.2.1 Application of Type 1 Guards. Expanded metal panels should be used

where ventilation and visibility are required on machines and equipment which

operate dry, and where no chips or ctber "flyings® are preseat. They are acceptable -
on automation or transfer mechanisms between operations, provided a Loinch clearance

is maintained between the guard and moving componentis.
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34243 Type 2 - Perforated Metal Panels. These guards shall be constructed

of a minimm of .O75 inch thick (#1% gauge) sheet steel panels with staggered 375
inch round holes on .531 inch cemters; openings shall not exceed 45% of the panel
area. Edges shall be reinforced with 3/16 x 1 inch flat strap iron on both sides
of the perforated panels, welded every 4 inches or bolted together with .25 inch
round head bolts on S=-inch centers.

3.2.3.1 Application of Type 2 Guards. Type 2 guards may be used as alternmates
for Type 1, and with modification as shown in Figure 3, for hanging and sliding
applications.

a2 Type 3 - Solid Sheet Steel Panels. These guards shall be comstructed

of sheet steel & minimm of .060 inch (#16 gauge) thick. Edges shall be reinforced
with strap iron as described for Type 2 guards in Paragraph 3.2.3, or folded over a
pinimm of .75 inch and spot welded. Attaching ears, feet, etc., shall be .106 inch
thick, welded to guard.

3.2.4.1 Application of Type 3 Guards. Solid sheet steel panels are geuneral-purpose
guards and shall be used where chips, coolant or other residue is present, and where
less than 4 inches of space exists between the guard and moving components.

3.2.5 Type 4 - Pipe Barriers. Pipe barriers shall consist of 1-1/2 inch (nominal)
internal dismeter standard pipe and fittings as required. The pipe shall be mounted
42 inches above the floor line with a mid-rail between the top rail and floor. '
Vertical supports shall be installed every five feet or less.

3.2.5.1 Application of Type 4 Barriers. Pipe barriers are intended only to keep
personnel from unknowingly entering a particular area. They are not considered
alternates for Types 1, 2 and 3 guards previously described, and may be used only
upon consent of the requisitioning activity.

3.2.6 Type 5 - Transparent Acrylic or Polycarbonate Plastic Guards and Windows.
Viewing ports, windows, and similar guards where visibility to the guarded area is
required shall be of transparent acrylic or polycarbonate plastic conforming to UL
rating 94 V-0. Material shall be a minimum of .25 inch thick, except on induction
heating and welding applications, the material shall be .5 inch thick. Hinged doors
should swing horizontally, and hinges should be of the continuous "piano™ type.
Where permanently mountad, suitable gaskets shall be furnished to prevent leakage of
liquids or duct between the interior and exterior of the enclosed area.

3.2.6.1 Application of Type 5 Acrylic Plastic Guards. These guards shall be used
to provide protection from flying chips, coolant, sparks, etc,, where visibility of
the operation is required. They shall also be used to provide protection to elec-
trical instruments such as ammeters, voltmeters, and wattmeters mounted on machine
tools or industrial equipment.

3.2.7 Type 6 - Curtain Guards. Curtain guards shall consist of a flexible, oil
resistant material at least .125 inch thick. The material shall be mounted between.
two pieces of strap iron .187 inch thick by 1 inch wide. Flat head serews .25 inch
dismeter shell be countersunk in the strap irom on a minimum of € inch centers for
holding the assembly together. On tumnel type pachines, the lower edge of the curtain
shall conform to the shape of the part and fixture to confine liquids or chips within
the machine or equipment
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