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Choosing a Specialty Fastener Manufacturer
(Camloc article excerpts as appeared in Machine Design)

Sometimes there is no way around the need for a special-purpose fastener. But
careful supplier selection will keep costs in line and may yield a few unexpected
advantages.
Athough the word custom is usual-
ly associated with a higher cost,
this type of design may actually
prove less costly and more effective
in the long run. The first task is to
decide just what is needed. This is
usually not a unilateral decision by
the design engineer, but one in
which the purchasing and manufac-
turing departments should also
participate. Once needs are
determined, the next step is to
choose a manufacturer with the
right experience and knowhow.
There are several key factors to
consider when critiquing potential
manufacturers.

Preliminary
considerations
Standard fasteners are usually con-
sidered first when resolving a prod-
uct assembly problem. But, if it
seems a standard won’t do the job,
a custom or special fastener design
must be evaluated.

Research first:  Many fasteners
now considered standard by some
companies started off as specials.
Therefore, a review of supplier
catalogs could reveal that the need-
ed part is already available. Or, sim-
ple modification of existing designs
could resolve the problem.

A company’s own files should be
checked. A fastener may have been
designed for an earlier project, but
never used in production. As more
companies become automated, a
computer run through the files may
provide answers.

Custom or standard?:  If new
fastener design is indicated, the
first decision is whether a custom
design is worth the added invest-
ment of time and money. Custom
fasteners have research and de-
velopment costs to weight against
future savings. If custom costs are
too high, the customer may elect to

because the same company han-
dles all development phases from
designing the model to building
prototypes. Small changes are
made more economically with one
company and there is less of a
temptation to compromise the
design.

The design process goes more
smoothly if the customers bring the
problem and not preconceived ideas
about the design. Designer
creativity is hampered by
customers who are close-minded
about design ideas. They are, in
effect, forced into a specific design
that probably will not be what the
customer really wants. The result
may be costly, unwelcome re-
designs.

Some manufacturers, in lieu of a
new design, take on the task of
modifying a current one to meet
customer needs. Not all manufac-
turers perform this service and
timing plays an important role in
this area.

Prototypes:  The manufacturer
should have the ability to provide
prototypes. If the supplier has
facilities on the premises to handle
these tests, it is a further assur-
ance that the final design will be
exactly what was desired.

It is imperative that customers be
allowed to test prototypes under
actual working conditions. This
allows customers to locate design
problems, if any, that can be
changed before final production
begins.

Pre-production runs can also point
out design problems during the
manufacturing process. Testing and
documentation of all phases should
be agreed upon in advance to
determine if supplier or customer
will perform these tasks and at what
cost, if any.

live with the design compromises a
standard fastener may require.

Manufacturer evaluation:
There are numerous ways to obtain
information about specific manufac-
turers. The direct approach is
through telephone contact or a visit.
Manufacturers typically offer case
histories or testimonials that provide
their ability to perform. To verify
such information, contact cus-
tomers that can offer specifics on
their dealings with special man-
ufacturer. What types of fasteners
they were supplied with, and what
problems occurred during produc-
tion? These tips from previous cus-
tomers can alert the design engi-
neers to possible problem areas
that could arise in his own dealings
with the company.

Manufacturers who appear more
intent on making a sale than solv-
ing problems should be avoided.
Observing the attitudes of prospec-
tive manufacturers early in the
selection process could prevent
problems later on. Some problems
can be identified before they
happen. But there are those that
require troubleshooting during the
design process. Both sides must
be willing to cooperate to resolve
the headaches.

Final selection
The evaluation process becomes
more complex after a supplier is
found who gets good reviews and
can apparently provide the needed
custom designs. Important issues
such as part production and cost
then take priority.

Internal design:  The ideal situation
is one where a special manufacturer
designs the fasteners in-house
Using outside design services
complicates matters in terms of late
delivery and higher costs. An in-
house method is preferred,
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not proceeding as well as antici-
pated. If the manufacturer is pus-
hing the customer toward a stan-
dard instead of a specialty fasten-
er, the customer should question
the supplier fairly because the sup-
plier may have a legitimate reason
for offering the standard. If it ap-
pears the supplier does not want to
cooperate, any problems that arise
will be hard to overcome.

Deliveries:  One of the simplest
ways to judge manufacturers is to
see if they consistently meet deliv-
ery dates. A clue to determining the
company’s ability to make on-time
deliveries is to observe turn-around
time for the manufacturer’s other
products that may have been
purchased. Purchasing de-
partments help in this area.

Costs:  It is important to have a
reasonable handle on what the
fastener will cost in terms for each
phases of development phase.
Typically, research and development
costs will not increase very much
unless there are serious design
problems or severe disagreements
between customer and supplier.
Each service, including designing,
testing, and building prototypes,
usually has an associated price
tag.

However, potential problems during
production require special attention.
Changing customer demands
frequently contribute to rising costs.
For instance, if a design alteration
has to be made immediately, it will
cost more than a change that has a
liberal time constraint. Sometimes
manufacturers have allowances for
problems, but each one maintains
different policies.

Keep in mind that the potential
volume of the fastener helps defray
the research and development
costs of the manufacturer. For ex-
ample, if a customer needs 5,000
pieces but the manufacturer must
produce 50,000 pieces to realize
development costs, the customer
will make up the cost difference.
Customers must evaluate all vari-
able costs and determine whether a
custom design is worth it. Note that
research development and tooling
costs associated with a new design
may be entirely absorbed by the
supplier, if the production quantities
are large enough.

Location:  Supplier location takes
on increasing importance as
product development continues.
Customers usually have frequent
meetings with knowledgeable rep-
resentatives from the manufacturer.
It is therefore usually agreed that
representatives of the manufacturer
will be available to the customer at
no cost or at some predetermined
fixed cost.

Final product delivery also takes
into account the location of supplier
and customer. Shipping costs

from a supplier located too far away
may drive the cost out of reason.

Operating
considerations
The final area to be considered is
how well the manufacturer will
perform while designing,
manufacturing, and delivering the
product. While this is difficult to
evaluate in advance, the design
engineer can protect himself by
setting standards for vendors to
follow.

Problem solving:  Suppliers must
be committed to solving problems
that occur during the development
phase. There are warning signs that
enable customers to identify when
events are
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CAMLOC 1/4 TURN FASTENERS

1/4-Turm Fasteners
for Low Installed Costs.

5F Series.  Low cost,
high speed installation.
Tool and hand-operated
snap-in studs. Receptacle
clips onto frame by hand.

General Purpose Fasteners:

2600/2700 Series.
Widest selection of
hand and tool-
operated studs.
Large choice of
receptacles,
including ultrasonic
and hand-installed.

50F Series.
Mid-Size
fastener with
snap-in stud
and clip-on
receptacle. 4002 Series.  High strength,

vibration-resistant; heavy-duty
use. Clip-in and floating
receptacles. Studs come with
4mm & 6mm hex recesses.

Typical Applications

Camloc* is a registered trademark for specialty fasteners produced by Camloc Products
Division, part of The Fairchild Corporation.

Electronic Computing &
Office Equipment

Receptacles for blind installation into plastic molded
components and metal square tubing.

Concealed fasteners provide smooth panel appearance.

Quick-Operating Fasteners
With Special Features.

34F/39F Series.  A unique
adjustable cross pin allows
variable clamping loads
and provides the ability to
compensate for variations
in joint thickness as well as
gasket set. Capable of
carrying high-tensile loads.

15F Series.  Push-to-open,
push-to-close fastener is
available with numerous stud
actuators including an adhesive
mounted concealed version.
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¼-Turn Fastening
System A-8 - A-9

¼-Turn & Quick
Operating Fastening
Systems A-10 - A-12

5F Series
Miniature fastener with
clip-on receptacle A-14 - A-19

36F/38F Series
One-piece assemblies
eliminate retaining rings
and mating receptacles A-20 - A-21

2600/2700 Series
General purpose with
wide choice of studs and
receptacles A-22 - A-33

28F Series
Low profile receptacles
and studs designed for
decorative styling A-34 - A-36

50F Series.
General Purpose
General purpose with
clip-on receptacle and
snap-in grommet A-38 - A-41

50F Series. Extra Heavy-
Duty
Tensile strength to 800
lbs. for use in adverse
industrial environments A-42 - A-43

4002 Series
Heavy-duty fasteners with
wide choice of recep-
tacles and studs A-45 - A-63

91F Series
Extra heavy-duty fasteners
where high strength and
camping force are needed A-64 - A-66

15F Series
Push-button and push-
panel fasteners that push
to open and close. See
Section B B-2 - B-6

49F Series
Features snap-in stud and
snap-in receptacle for
easy, quick installation.
See Section B B-7

79F Series
Locks with a push of a
thumb; unlocks with a
¼-turn. See Section B B-8 - B-10

34F/39F Series
Adjustable cross pin
allows variable clamping
loads and provides ability
to compensate for thick-
ness variations. See
Section B B-11 - B-14

37F Series
Designed to fasten circuit
boards into mating con-
nector or for large take-up
applications. See Section B E-44 - E-46

Instrumentation &
Telecommunications

Hand installed 1/4-turn fasteners for high speed
assembly.

79F Series. * Snap-in studs
and receptacles for low cost
installation. Push stud to
close; open with 1/4-turn.
Tool-operated head styles
include 3mm hex recess.

36F/38F Series.  One piece
fastener available in hand
and low-profile, tool-operated
styles. No receptacle
required.

*Patented

Table of Contents
Index Page No.
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Stud assemblies which snap into panels with
ordinary thumb pressure, eliminating retaining rings.

1/4-TURN FASTENING SYSTEM
n The quickest operating high re-use mechanical fastening

system available.

n Securely locks and quickly unlocks with a 1/4-turn every
time, time after time.

An assembled fastening system normally consists of a stud
and receptacle, the panel and frame, and a method of
retaining the stud. Stud retention might be a grommet or a
retaining ring, or both. Some series shown include snap-in
type studs which do not require the use of a retaining ring,
and some studs do not require retaining rings or receptacles.

A choice of receptacle types are included with each stud
series. Most attach by rivets to the underside of the frame.
Some, however, simply snap into place from the front or from
the rear of a frame, and some are ultrasonically installed.

Optional Styles:
If you don’t see a design in this catalog to suit your needs,
consult the factory or your Camloc field sales representative.
Special designs, or other materials, styles and finishes are
available for the 1/4-turn fasteners shown in this catalog.

Design Principle: A Quick Operating Cam.
Each receptacle has a built-in quick operating cam. The
mating stud assembly has an integral cross pin which acts
as a cam follower.

How It Operates:
When the stud assembly is rotated, the stud cross pin rides
up the cam causing a controlled joint preload to be applied.
This action is accomplished by rotating the stud 90°.

At that point a positive mechanical stop is reached and the
cross pin falls into locking detents. Excellent resistance to
vibration induced loosening is assured.

Built-in Spring Component Insures
Controlled Preload, High Cycle Life.
Unlike threaded fasteners, Camloc fasteners do not rely on
the elasticity of joint and fastener materials to accomplish
preload. The stud assembly or receptacle is designed with a
spring component. This allows repeated application of
controlled preload with assured reliability over an extremely
high number of cycles.

Labor Saving Designs Speed Installation.
A variety of designs are available which allow significant
savings in installed cost:

Receptacles which eliminate riveting, welding and the
need for special tools.

Designs which eliminate both retaining rings and
mating receptacles (36F/38F Series).
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1/4-TURN FASTENING SYSTEM

How To Select The Correct Fastener:

1. See Stud Selector Guide on Pages A-10 and A-11 to
choose desired stud based on strength requirements,
head style, installation method and operational
characteristics.

2. Choose one of the receptacles shown with each
fastener series. (Note frame thickness limitations with
certain receptacles.) See Receptacle Selector Guide
on Page A-12.
3. When calculating total material thickness, be sure to
consider any paint, finishes or compressed gaskets
involved.

See Stud Selector Guide and Section Index on following page.
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1/4-TURN FASTENER TECHNICAL DESCRIPTION
Definition:
A 1/4-turn fastener is a through-joint fastener which locks
and unlocks by rotating the stud 90°.

Characteristics of 1/4-Turn Fasteners (vs. Bolts/Nuts):
1. Non-Threaded Design — Operation based on a stud with

projecting cross-pin, which travels up a sloped cam
against the force of a compression spring, and locks into
a detent beyond the high point of the cam.

2. Internal spring provides controlled joint preload, resulting
in even compression of panel.

3. Positive vibration security provided by locking detent.

Design Considerations for Using 1/4-Turn Fasteners vs. Treaded Bolts/Nuts
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1/4-TURN & QUICK OPERATING
FASTENING SYSTEMS

Stud Selector Guide   Illustrations are typical only and vary by part number

STUD SELECTOR GUIDE
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*For strength values, contact Camloc Products Division.
**Meets the design, physical and performance requirements of MIL-F-5591. However,
full mechanical properties testing may not be performed on each production lot.

General Purpose Fasteners

2600/2700 Series is available with front-
mount, rear-mount and ultrasonic recep-
tacles. The 50F is a simple design for use
in industrial and agricultural applications.

Heavy Duty Fasteners

The 4002 Series utilizes grommet in top panel
for added strength.

Extra Heavy Duty Fasteners

The 91F is a simple,
rugged design; ideal for
industrial and agri-
cultural equipment
requiring high strenth.
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Designs with Special
Features

15F; push to lock and push to
unlock. 36/38F; one-piece;
eliminates retaining rings and
mating receptacles. 79F; push
to lock; 1/4-turn to unlock; ideal
for sheetmetal panels. 34F/39F;
adjustable cross pin allows variable
clamping loads and provides the
ability to compensate for variations
in joint thickness as well as gasket
set. 37F; positive insertion and
extraction to install or remove printed
circuit boards.

See Receptacle Selector Guide on following page.

1/4-TURN & QUICK OPERATING
FASTENING SYSTEMS
• =Illustrated in catalog

=Snap-in versions available
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Miniature Fasteners

Low profile versions and decorative
styles. Unique receptacles available
such as clip-on, ultrasonically
installed and snap-in types.
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System Accessories Provide
Increased Versatility.

Selected Installation Tools Are
Available As a Convenience.

Receptacle Selector Guide
Illustrations are typical only and vary by part number • = Illustrated in catalog.

1/4-TURN & QUICK OPERATING SELECTOR GUIDE
FASTENING SYSTEMS
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Fastening Takes a Quarter Turn
An innovative idea in fastening spawns multiple variations
(Article reprinted from Appliance Magazine)

All quarter turn fasteners are turn-
ed 90 degrees to lock them into a
detent; or in reverse, to unlock
them. Unlike threaded fasteners,
they provide a spring-initiated, con-
trolled preload that does not rely
on the elasticity of the joined and
fastener materials. This allows a
very high number of repeated
fastening/unfastening cycles.

All quarter turn fasteners of the
early 1970’s required either re-
taining rings, mating receptacles,
or both. Looking forward to appli-
cations that would need direct
fastening without receptacles, a
designer at Camloc Products
Division developed a line
that utilizes only punched holes
in the panel and frame. The fas-
tener is of one piece construction,
and is operated either by hand or
screwdriver (see Figure 1). The
construction materials are a zinc
plated steel stud, a cross pin, and
a die cast zinc alloy base with
optional nickel plating.

Two years passed before this
design was applied. It has since
been used on electronic access
panels, lighting fixtures, and busi-
ness appliances. Potential appli-
cations include computers, peri-
pherals, telecommunication, and
process control equipment.

Variations
The original design has been
modified to suit individial require-
ments. There are now eight differ-
ent versions. A, B, C, D, and E
were developed for electronic
banking equipment. The E type
was developed for initial installa-
tion by a robot and subsequent
hand operation. Robotic mounting

is facilitated by a slotted knob top,
which aids rotation and orientation,
and by two sets of cross pin de-
tents located at the same level in
the die cast body. These detents
are shaped to reduce the force
needed to depress the stud spring
during installation. The G and H
version have a black plastic knob,
which is designed for easier hand
turning.

Other versions of this design in-
clude one with pushbutton acti-
vation for speed, and one with over-
size cross pins (version F) to accom-
modate oversize installa- tion holes
in electronic equipment panels,
which are edged with RG gasketing
mesh.

Figure 3.
Installing the stud
assembly. First,
place the stud
assembly in the
top panel, push
in, and rotate it
counter clockwise
90 degrees. The
stud is now cap-
tivated in the:
panel. Second,
close the panel so
the stud enters
the frame hole
and then push it
and rotate it
clockwise 90
degrees. The
panel is now
locked to the
frame.

Figure 1. The original Camloc
quarter turn receptacleless fastener.

Figure 2. Hole
configurations
for the first
receptacleless
fastener.
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QUICK OPERATING 1/4-TURN FASTENERS 5F SERIES

5F Series. Miniature Stud Assemblies
and Receptacles

Small and compact, these fasteners feature a high
strength-to-weight ratio. They are specifically
designed for use on miniaturized equipment.

Features:  Minimum stud head projection.
• Wide range of head styles. • Variety of materials.
• Stud available with either retaining ring or snap-in
grommet for quick assembly.
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**Note:  Use of grommet increases maximum head protrusion .030 inch.
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QUICK OPERATING 1/4-TURN FASTENERS 5F SERIES

†The position of handle relative to cross pin varies by part number.

Specifications:
Ultimate tensile
strength: 150 lbs.
Working strength: 100 lbs.
Stud grip increments: .015
inch
For optional styles,
materials and finishes,
contact the Camloc
Products Division.

Retaining Ring

Order separately.
Retaining Ring not
required when Snap-
in Grommet style is
specified.

See Page A-58
for installation.
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Weight per 100 pcs.: .02 lbs.
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QUICK OPERATING 1/4-TURN FASTENERS 5F SERIES
Receptacles
Clip-on Type Standard or Side Mounting Versions

Panel Preparation and Installation Data

Studs with
Snap-In Grommet

Form through hole to .234-.239 diameter.
Panels with thicknesses greater than
.115 inch must be back counterbored to
a concentric .375 inch diameter with a
remaining material thickness of .115 inch
max. Note: Snap-in grommets will
protrude from the backside of the panel.
Minimum total thickness “G” must be
observed to prevent grommets from
jamming against the receptacle.

Clip-on Type receptacle used on
electronic chassis rail.

(5R2) weight per 100 pcs.: 0.21 lbs.
(5R3) weigth per 100 pcs.: 0.54 lbs.

dradnatS
gnitnuoM
.oNtraP

ediS
detnuoM
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lairetaM teviR
seloH .pmeT
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3-2R5 — leetSsselniatS nialP .F°055
4-2R5 — leetSsselniatS delpmiD .F°055

Protruding Head
Studs with Retaining Ring

Determine panel thickness “P” and
form through hole to corresponding
 “X” diameter. Note: Panels with
thicknesses greater than .090 inch
must be back counterbored to a
concentric .375 inch diameter with a
remaining maximum material thickness
of .090 inch.

Flush Head Studs
with Retaining Ring

Panel preparation is the same as for
protruding heads except countersink is
required as shown. A minimum panel
“P” thickness of .030 inch is
recommended.

.xamP .nimG

070. 590.

511. 041.

P .aidX

450.-otpu 522.-512.

090.-550. 932.-922.

P .aidX

450.-030. 512.-502.

090.-550. 932.-922.

Insert stud through panel and attach
retaining ring.

Insert stud through panel and attach
retaining ring.

Place stud/grommet assembly on hole
and push down to snap into place.
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