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Quick-acting
couplings

tem will be connected and discon-

nected more frequently than once a
week, then chances are a quick-acting
coupling will pay for itself rapidly by im-
proving productivity. Although simple
in concept, many quick-acting couplings
are precisely engineered for specific
fluid applications. Their widespread use
over many years hasyielded adiverse
variety of designsto serve not only spe-
cific, but general industrial applications
aswell. Consequently, uncertainty can
arise asto whether a specific deignis
best for agiven application.

Regardless of the manufacturer, all
quick-acting couplings have some ele-
mentsin common. All have two parts: a
plug and a socket. The plug isthe male
half and the socket is the female half.
When connected properly, these parts
seal and lock thejoint effectively to con-
taininternal pressuresand resist any ten-
sile forces that tend to pull the joint
apart. The parts are easily disconnected
without tools by disengaging alocking
mechanism and separating parts.

I f ahose or tubein afluid power sys-

Where they’re used

The more frequently hoses must be
connected and disconnected, the more
valuable quick-acting couplings be-
come. They also become more critical
as machine productivity increases.

One common gpplication isin assem-
bly workstations, where aworker may
have to rapidly switch from impact
wrench to drill to riveter. With one
quick-acting coupling half on every tool
and the mating half onthe air line, tool
changing is accomplished in seconds.
Without the couplings, separate air lines
would be needed for each tool; the mass
of toolsand lineswould clutter the work-
station and could slow down production.

On hydraulic test stands, quick-acting
couplings eliminate bottlenecks by dash-
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Quick-acting
couplings provide a
fast, convenient way
to repeatedly connect
and disconnect fluid
lines.

he various designs of quick-act-
ing couplings available differ not
only in how the two halves connect to
each other, but also in the valve ar-
rangement to prevent fluid from es-
caping while the coupling is discon-
nected. Several designs are fairly
standard and may be interchangeable
from one manufacturer to another.
These standardized couplings are

A few words on substitution

based on designs for which patents ex-
pired year ago. Still, some manufactur-
erswarn against interchanging standard
designs between manufacturer because
the loose tolerances of one product line
may cause problemsif it is mated with
another product requiring tighter toler-
ances. The couplings may match based
on nominal size but they may not mate
or operate properly together.

ing the time required to test each assem-
bly. Just aquick push/pull, and the as-
sembly isready totest. In contrast, testing
time would skyrocket if technicians had
to tap into systems using fittings and a
wrench for each test procedure.

Valve arrangements

Among the many different designs of
quick-acting couplings, either of tow
types are used for an application. Un-
valved types have the advantage of low
pressure loss through the coupling, but
make no provision to prevent fluid from
escaping once the coupling is discon-
nected. However, if pressure drop in the
system must be held to a minimum, and
fluid draining from disconnected hoses
can betolerated, unvalved couplings
would likely be adesigner’ sfirst choice.

Obviously, a coupling that does not
leak when disconnected would be pre-
ferred for probably al applications— all
other factors being equal. Incorporating a
shutoff valve into one or both halves of
the coupling alowsfluid to flow through
the coupling only when both halves are
connected. When the coupling is discon-
nected, a mechanical link between the
coupling havesis broken and causes the
valveto close, blocking flow.

When only one coupling half is
valved, it usudly islocated on the source

(upstream) end of the joint. Pneumatic
systems generally employ this setup: the
valved coupling half prevents air loss
fromthe system whilethejoint isdiscon-
nected, the unvalved coupling half al-
lowed downstream air to bleed off.

In hydraulic applications, both cou-
pling halves often are valved. This prac-
tice not only minimizes fluid leakage,
but also limitstheamount of air, dirt, and
water that can enter the system. When a
coupling isdisconnected, air can become
trapped between valves and enter the
system when thejoint is reconnected. So
if thehydraulic system cannot tolerateair
inclusion, special provisionsmay be nec-
essary to exclude air. To address these
concerns, many manufacturers now of-
fer flat-faced couplings that reduce fluid
spillage to adrop or less every time the
coupling is disconnected. Futhermore,
mating surfaces of each coupling haf are
flush when the coupling is disconnected.
This minimizes air ingression and wip-
ing the mating surfaces clean before re-
connecting them.

Valve considerations

While these valved designs offer the
convenience of controlled fluid | oss,
there are tradeoffs. First of all, valved
couplings can generate a significantly
higher pressure drop than unvalved de-
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signs. Theamount of thislossdependson
the coupling size and design. Pressure
drop can be reduced somewhat by over-
sizing the coupling. There also may be
some deviation in pressure drop from one
coupling design to another. If pressure
drop isaconcern, be sureto check manu-
facturer’ sliterature for appropriate data.

Other drawbacks to valved couplings
include larger size and higher cost. The
cost differential will vary according to
size and individual design. Generally,
couplingsdesigned for low pressure drop,
no fluid leakage, and no air entrapment
carry ahigher price tag. However, manu-
facturers point out that the price differen-
tia isoffset by higher productivity gained
by not having to clean up fluid spills.

Coupling types

There are over adozen common de-
signsof quick-acting couplings. Thisarti-
cle coversthe six most popular locking
mechanismsfor fluid power applications.

Ball-lock, Figure 1, is the most com-
mon design and has the widest range of
applications. A group of ballsisposi-
tioned in holes |ocated around the 1D of
the socket body. These holes normally
are tapered or stepped to reduce their di-
ameter at the socket body ID, so the balls
do not fall into the cavity vacated by the
plug when the coupling is disconnected.

A spring-loaded sleeve around the
socket body’ sOD forcesballstoward the
socket body ID. To connect the plug, the
sleeve is pushed back, which opens
clearance so the balls are free to move
outward. Oncethe plugisin place, re-
leasing the deeveforcesthe ballsinward
against alocking groove on the OD of
the plug. To disconnect, pushing the
deeveback providesthe ballswith clear-
anceto move outward and allow the plug
to be removed.

Roller-lock couplings, Figure 2, use
locking rollers or pins spaced end-to-end
in grooves or slots around the socket’s
ID. Asthe plug isinserted, aramp on the
plug OD pushestherollers outward.
Once the plug is inserted the prescribed
distance, therollersdlip into aretention
groove on the plug's OD. Retracting the
locking deeve, which allowstheramp on
the plug OD to movetherollers outward,
releasesthe plug.

Pin-lock couplings, Figure 3, allow
push-to-connect joining using only one
hand because the outer sleeve does not
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Fig. 1. Ball-lock couplings are the most
popular quick-acting coupling in use today
and are offered by many manufacturers.

2y

Fig. 3. Pin-lock couplings use pins ar-
ranged in a truncated-cone formation to
grip and hold the plug in the socket.

need to be retracted to make a connec-
tion. In this design, pins are mounted
around the socket body D in atruncated-
cone-shaped formation. Pushing the plug
into the socket moves pins back and out-
ward, due to aramp on the plug. Shear
across pinslocksthe plug into the socket.
Retracting the springloaded sleeve,
which forces the pins back out of the
locking groove, releases the plug from
the socket.

Flat-face, no-spill couplings, Figure4,
have a poppet-style shutoff valve on each
mating half. Most limit eakage during
uncoupling to only afilm of oil on the
coupling’s mating surfaces and prevent
air ingression during coupling. They are
also designed for minimum flow restric-
tion, which minimizes pressure drop dur-
ing equipment operation.

Bayonet couplings, Figure 5, rely on
the familiar twist locking arrangement
and arewidely used in avariety of appli-
cations, especialy in plastic couplings
for lighter-duty pneumatic equipment.
Tojoin the couplings halves, lugson the

Fig. 2. Roller-lock coupling design posi-
tions rollers circumferentially around the
ID of the socket to grip the plug.

Fig. 4. Flat-faced couplings can virtually
eliminate spillage by limiting leakage to a
drop of fluid or less upon disconnection.
The flat mating surfaces are also easy to
keep clean, which prevents contaminating
hydraulic fluid upon reconnection.

OD of the plug engage slotsin the socket
sleeve as the plug is pushed into the
socket. A quick turn locks the lugs into
position. Turning the plug in the oppo-
site direction allows the halves to be
pulled apart.

Ring-lock couplings, Figure 6, use a
split ring seated in agroove and slot in
the socket. Pushing the plug into position
causes aramp on the plug to spread the
ring apart at the split until the ring snaps
closed behind aretention shoulder on the
plug. Rotating an external sleeve ex-
pands the ring, thus releasing it from the
retention shoulder so the halves can be
pulled apart. This design provides maxi-
mum flow in asmall envelope for nor-
mal shop air applications. A variation of
this design uses jaws instead of a split
ring to lock the partstogether.

Cam-lock couplings, Figure 7, lock
the socket to the plug when two exter-
nal levers are folded back against the
sides of the socket. These are most
common in larger sizes and generally
require more spaces than comparable
couplings of the same size. Moreover,
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the locking mechanism can wear if
linesare connected or disconnected fre-
quently, which can alow leakage.

Multi-tube connectors, Figure 8,
are the fluid equivalent to electrical
Cannon-style connectors. They quickly
and easily connect or disconnect sev-
eral tubing lines, while maintaining a
correct line orientation and discrete
flow paths during reconnection.

Coupling selection

Before selecting acoupling, questions
must be answered regarding its expected
performance. These questions focus not
only on the coupling, but the fluid me-
dium as well. For example, what fluid
will flow through the coupling? Charac-
teristics of the fluid — viscosity, corro-
sivity, etc. — will influence the type of
coupling that should be used. Other
questions concerning the fluid deal with
temperature (high, low, or wide varia-
tion), pressure, and flow rate.

Knowing details on the fluid, ques-
tions must be answered about the cou-
pling’s construction. How often will
the coupling be connected and discon-
nected? What type and diameter of
hose or tubing will be used to contain
the fluid? Will the coupling or hose be
subjected to abuse such asimpact from
falling objects, severe vibration, or
contamination from the environment?

Once these questions have been an-
swered, a preliminary selection of cou-
pling type can be made: one, two, or no
shutoff valves, and the type of con-
nect/disconnect mechanism. Keep in
mind that one style may offer the great-
est convenience in service, but adiffer-
ent model’ slower pressure loss may be
more desirable for the application.

Materials of construction are another
consideration. A wide variety of O-ring
and seal materials — elastomers,
PTFE, etc. — are available to accom-
modate most any type of fluid at awide
range of temperatures. Material chosen
for the plug and socket also isimpor-
tant. Steel, stainless steal, brass, and
aluminum are common. In addition,
many parts are made from carbon steel
and plated with a corrosion-resistant
metal to keep material costs down.

Plastic may be used for many applica
tionsif pressure, temperature, and chem-
ical environment permit. Keep in mind
that plastic couplings may contain inter-
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Fig. 5. A twist of the sleeve secures the
plug once it has been inserted into the
socket of the bayonet-type coupling.

Fig. 6. Ring-lock couplings secure by
pushing plug into socket; they disconnect
by rotating the socket’s outer sleeve.

Fig. 7. Folding back the levers on the cam-
lock coupling secures the socket to the plug.

nal metal components that could be cor-
roded by certain types of hydraulic fluid.

Pressure rating relates to val ues that
provide optimum service life and maxi-
mum pressure that can be tolerated with-
out failure. Literature should include
data for determining pressure drop
through the coupling at expected flows
and pressures. Many of these calcula-
tions are based on flow of water at 60° F.

Keepinmindthat pressuredrop for ail
will be higher because of its higher vis-
cosity. Calculations for air are more
complex because agas's density varies
widely withitspressure and temperature.
A rule of thumb for air to estimate maxi-
mum air flow at 100 psig inlet and 5-psi
pressure drop isto multiply flow coeffi-
cient of the coupling by 25. Often, litera-
ture contains more detailed data on max-
imum air flow at prescribed inlet
pressures and pressure drop. Therefore,
precise valves for pressure drop for spe-
cific couplings should be obtained from
the manufacturer.

Also be aware that couplings may be

Fig. 8. Multi-tube connectors quickly connect
many lines of tubing in a specific orientation.

subjected to pressures well above the
maximum operating pressure. Sudden
shifting of valves or abrupt application
of heavy loads can cause system pres-
sure to quickly rise and fall within mil-
liseconds. These pressure spikes often
go undetected in a system, but still can
damage seals and locking elements of
the coupling. Ultimately, then, the cou-
pling would develop leaks, become dif-
ficult to disconnect or reconnect, or any
combination of these. To prevent these
problems from occurring, select a cou-
pling with a pressure rating substan-
tially higher than the anticipated maxi-
mum operating pressure.

Depending on the application, the cou-
pling may besubjected tovibration or rel-
ative rotation between the mating halves
while pressurized. In most cases, these
conditions will shorten the expected life
of the coupling by causing leskage or dif-
ficulties in connecting or disconnecting.
Therefore, check with the manufacturer
to determineif the coupling will tolerate
these conditions.
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