H ose Clamps
When we say the word “hose
clamp,” most of us think of the traditional slotted, worm drive
hose clamp. (Figure: 1) This, by far, is the
most prolific style of hose clamp
used on experimental aircraft,
and it is generally because they
are economical, reusable, and
come in a wide variety of widths
as well as clamping ranges.
Having the ability to run down
to your local “National Aerospace Parts Association” (NAPA)
store and pick out the perfect
size clamp for your current project
makes it an easy go-to choice when seFigure: 1 Worm Drive Hose Clamp
curing low pressure hoses. And although
these type of hose clamps are adequate in many circumstances, often times, there is
an alternative that will do the job just a bit better for your particular application. Let’s
look at some of the reasons behind choosing a different type of hose clamp.
One of the most notorious complaints surrounding the worm drive style hose
clamp is that the slots in the band allow the rubber to extrude through the slots when
tightened onto the hose.(Figure: 2) This not only degrades the hose outer protective
layer, but also prevents the clamp from riding smoothly over the hose during the tightening process. This
interlocking of the rubber with the band slots
creates a resistance to
sliding, and as a result, requires a higher
installation torque in
order to distribute the
clamping force evenly
on to the hose. Fortunately, there are a
couple of solutions to
prevent just this condition.
Using a worm
drive clamp with
an extended interFigure: 2 Rubber Extrusion Through Worm Clamp

nal tail is one solution. These hose clamps provide a sliding internal extension that protects
the hose from exposure to the slots in the band.
(Figure: 3) Another option is to use what we call
and embossed clamp. Instead of having slots cut
completely through the band itself, the slots are
pressed into the clamp. (Figure: 4) These type of
clamps also have roll-formed edges that provide
a radius rather than a sharp edge
to minimize the damage to
the outer hose material.
Both of these types of
clamps are preferable when dealing
Figure: 3 Protective Inner Sleeve
with soft rubber
or silicone hose. All of these types of clamps work great
on very low-pressure systems like the cabin heating and
cooling ducts. Or the SCAT hoses used to direct cooling
air over the oil cooler. The pressures within these systems
are small enough that even with large diameter hoses the
clamps can distribute enough pressure to keep them firmly in place. However, all these worm drive / band style hose
clamps, and in particular the embossed type clamps, have
limitations on how much torque you can apply to
Figure: 4 Embossed Clamp
the worm gear before stripping out the grooves
on the band clamp. As the
pressure requirements and hose diameters increase, we
get closer to the limitations that these types of clamps
can handle. For example, using a worm drive clamp
on a turbocharger or intercooler boot connection
would likely result in a failure at the connection.
This is typically where we opt for a bolt and
nut type of band clamp. (Figure: 5)
In comparison, the worm drive
type clamps can typically accept a tightening torque between 10 to 30-inch pounds depending on the type and width,
whereas, the bolt type band
clamps can typically accept 75
to well over 100-inch pounds
of torque on some types. These
types of clamps also have a
Figure: 5 Bolt Style Clamps
much more specific size range.

Often, these clamps have a range limitation requiring a different clamp for each 1/8 to 1/4 of an inch variation
in hose diameter. All these band type clamps,
by the very nature of their construction,
have limitations as to the minimum
hose diameter in which they will
function properly. The drive gear box
for the worm type clamps is usually
square and bulky. This tends to apply
uneven pressure on the hose at the
edges of the gearbox housing resulting in the necessity to over tightening
the clamp in order to prevent leakage.
When we talk about hoses that
are 1 inch in diameter and smaller, we
Figure: 6 Spring Clamps
almost always opt for a different style of
clamp. There is a whole host of what we refer to
as constant tension spring clamps. (Figure: 6) You will find these types of clamps on
nearly every engine manufactured, as well as throughout most airframes. The big
plus with these types of clamps, is that they are constructed in such a fashion as to
provide a very uniform fit around the perimeter of the hose. This makes these ideal
for the smaller size hoses used in low pressure systems. These types of clamps also
have a limited range, and typically, have a clamp size specifically suited for each size
hose. In addition to their precise circular shape, the clamps act as a spring that provides very uniform pressure around the hose that compensates for
changes in environmental conditions such as temperature,
allowing the hose to expand and contract along
with the given conditions. Although you can
manipulate these clamps with a pair of pliers, when it comes to working in an
engine compartment where access is limited, trying to keep
a pair of pliers in position on
the end of a clamp can be a
tedious and frustrating experience. Our favorite tool
that we use for installation and removal of these
type of spring clamps, is a pair of
Knipex spring clamp pliers.(Figure: 7) These are specifically designed to work with most types of spring clamps,
and feature a set of rotating jaws that allow the pliers to be
positioned at any accessible
Figure: 7 Knipex Hose Clamp Pliers
angle that you might have

available. With a pair of these pliers, the spring clamp is
by far the easiest and quickest of all the hose clamps
when it comes to installation and removal.
When we have a hose installation that we would
like to have a more durable and permanent type
of attachment, we normally opt for a pinch clamp.
Although there are several manufacturers of
these type of clamps, you may be familiar with the
most popular type, the Oetiker clamp. (Figure: 8)
These clamps also come in very specific sizes and
have a limited range of crimping ability. The installation of these clamps is relatively straightforward,
using a pair of special crimping pliers, the crimp ends
are squeezed together reducing the overall diameter
of the clamp. (Figure: 9) And unlike all the other types
of clamps that we have talked about so far, these
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clamps are a onetime use. Once clamped in place,
these clamps cannot be removed without cutting
the clamping band into two pieces for removal.
This is also just as simple as the installation process. In fact, the crimping pliers also act as the
cutters that are used to remove the clamps.
These clamps come in a variety of designs,
but typically are broken down into a single
ear or a double ear style. These types of
clamps are particularly useful on the very
smallest of hose sizes. An example of
this is the 1/8-inch diameter oil injection
lines on the Rotax two-stroke engines.
There is virtually no other clamp that will
work for this application.
In this article we have looked at the most
commonly used hose clamps for experimental aircraft. There are literally hundreds of different
variations on each of these designs. And
Figure: 9 Pinched and Un-pinched
as a result, there are many nuances to the
proper installation and utilization of each of these different products. Following the
clamp manufacturer’s recommendations for utilization as well as installation procedures will keep you leak free and operating smoothly.

