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The Concept

Congratulations on using CCA’s 
Vertical Clamp Coupling, the 
revolutionary coupling that 
mechanically attaches to shafts without 
the need for keys. It is easily installed, 
adjusted (axially or rotationally), or 
removed with simple hand tools when 
properly used. Please take a few minutes 
to read and understand these 
instructions. They will explain what you 
need to know to use the coupling safely 
and ensure a smoothly operating 
clamping system.

Refer to Illustration 1. The collar has a 
female internal tapered thread. It is 
moved axially by the load screws. This 
movement transfers the axial force to the 
male tapered threads of the hub body. 
The effect of the taper is to cause the 
hub to clamp inwardly onto the shaft.

Every coupling is operationally tested on gauge plugs that simulate your shafts. Couplings are shipped 
“ready to use.” DO NOT disassemble the collars from the hub bodies! Disassembly could remove the 
special lubricants or allow dirt onto the clamping threads. The load screws have been specially 
lubricated as well, so it is important to keep them clean. The upper load screws should never need to 
be removed from the hub body.

Site Preparations

Inspect the drawing that came with your coupling to verify that the shaft dimension information used 
to design and build the coupling is correct. The fit between the coupling bore and the shaft should be a 
sliding line to line fit. Ensure that you understand the coupling’s desired final location/orientation for 
your application. Have the required measuring/locating devices.

Refer to the “Clamp Hub Parameters (Table 1)” section of the drawing for information on how far your 
clamping collar should move. The collar’s movement is measured to verify the clamping action. You 
will need feeler gauges or other appropriate devices for this.

Title Installation and Use of the Hybrid 
Vertical Clamp Coupling

Illustration 1: Vertical Clamp Coupling
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Cleanliness is important. Have a supply of clean, dry rags. Both shafts and hub bores MUST be clean 
and dry.  It is recommended that alcohol or other solvents be used to ensure that ALL lubricants have 
been removed from the shafts and hub bores.  However, do not allow any solvents to get onto 
clamping threads or load screws!

If either of your shafts has a keyway, you should fill it with a “half key.” This is necessary to preserve 
proper balance and to prevent the slight shaft deformation that would occur around an unfilled keyway. 
The half key should be fitted to the keyway just like a regular key.  Loctite (or something similar) can 
be used to hold the half key in place.  Be sure the key does not extend beyond the shaft diameter. A 
rectangular half key will serve the purpose; it does not need to be crowned to match the profile of the 
shaft diameter.

If there is a radial key or slot in the shaft, you may leave it empty, as it will not create a balance 
problem.

Installation Procedure

The hybrid vertical pump coupling is unique because it has externally accessible load screws on the 
bottom (pump) hub, allowing in-place runout adjustments, and an independent upper (motor) hub, 
which allows easy lifting of the pump rotor. Installation will involve locating and clamping both hubs 
on the shafts, then using the pump lift bolts to raise the pump rotor into position and complete the 
coupling assembly.

1. Remove the coupling bolts, and separate the hubs from the sleeve. In case the hub is stuck on the 
pilot, the a method of popping it loose will be provided. There will either be a prying groove 
(as shown on Illustration 1) or a set of threaded holes in the sleeve into which a screw may be 
inserted to push the hub off the sleeve. Observe the matchmarks between the parts. Be sure that 
these remain aligned during assembly; this will help keep the bolt holes lined up and will help 
preserve coupling balance.

2. Use a clean, dry, rag, optionally with a light application of alcohol or other cleaning solvent, to 
clean the shafts, the hub bores, and the mating faces and pilot diameters of the coupling. Be 
sure everything is dry before proceeding.

3. Prepare the upper (motor) hub for installation by turning its collar on the hub body; screw it on 
until the collar contacts the hub body, then back it off slightly so it will be free to move during 
the clamping operation. A gap between the collar and flange of about 0.010” is appropriate. If 
the collar will not move up to the flange, ensure that the load screws are backed out of the way.

4. Carefully slide the hubs into position on your clean, smooth shafts. This should be a sliding line-
to-line fit. If the hub cannot be pushed onto the shaft, or goes on but is very loose, verify that 
the shaft diameter matches that shown on your coupling drawing, and contact CCA for 
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assistance. Your driven hub, on the pump shaft, may have a lip inside to keep it from sliding 
too far onto the pump shaft; if this is the case, you can simply slide it on as far as it will go.

5. Ensure that the position of the hubs is correct. The distance between their flange faces must be 
such that the pump rotor will be in the correct position after assembly. Therefore, the initial 
distance between hub faces should equal the sleeve length (from drawing) plus the distance the 
pump rotor is to be lifted.

6. Begin to tighten the upper (motor) hub by turning the upper load screws 
(refer to Illustration 2). Proceed from one to the next in a sequential 
circular pattern; do not use a star pattern. Gently advance each one until 
it just contacts the collar. Then proceed by turning each screw only a 
small amount (1/12 turn, or about 30°, is a good start). Frequently 
check to see whether the hub is becoming tight on the shaft. When the 
hub becomes tight enough that you can no longer turn it by hand on the 
shaft, stop.

7. Measure the gap between the collar and the hub body flange. Record this 
distance in the first line of Table 1 below. Then fill in lines 2 and 3 
from the table located on the second page of your assembly drawing, 
under “Clamp Hub Parameters (Table 1)”, and calculate the values for 
lines 4 and 5.

Table 1: Collar Movement – Upper (Driving) Hub

1 Starting collar-flange gap (your measurement)

2 Minimum collar movement (from page 2 of drawing, “MinMove”)

3 Maximum collar movement (from page 2 of drawing, “MaxMove”)

4 Final gap at minimum movement (line 1 + line 2)

5 Final gap at maximum movement (line 1 + line 3)

8. Continue to tighten the load screws, following the same procedure as before: turn each one a small 
amount, and move from one to the next in a sequential circular pattern. It is very important that 
the collar be moved uniformly with even pressure from all the screws. If the pressure is uneven, 
the collar will tend to shift sideways and become stuck. The hub will still clamp safely if 
enough torque is applied to the screws, but it will be much more difficult to remove. As you 
move sequentially from one screw to the next, the collar should move a small amount, about 
0.002-0.003 inch, after one cycle of turning each screw. You should advance on the basis of 
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feel. When you return to the screw you started with, it should be looser than when you last 
turned it, because the collar has moved slightly when you turned the other screws. You will 
then turn it again, taking up the slack and then making it just a little tighter than before to 
advance the collar.

9. Periodically measure the gap between the collar and the hub body flange. This distance will 
increase as the load screws push the collar up on the internal tapers. Proceed until the gap is 
greater than the value in line 4 of Table 1, but less than the value in line 5. The further you 
move the collar, the tighter the hub will clamp on the shaft. Do not move it more than the 
allowable amount to avoid stressing it too much.

10. Move the sleeve into position between the hubs. If the pump shaft hub has a lip inside as described 
above, the other pieces can simply be dropped into position against the pump shaft hub.

11. Check that all the matchmarks (on sleeve, both hubs, and the collar on the pump hub) are aligned. 
The gap between the pump hub flange and collar must be larger than the maximum movement 
listed on the drawing; if it is not, turn the collar off of the hub until the matchmarks are re-
aligned. The bottom faces of the pump hub body and collar should be roughly even. Insert the 
lower load screws. They will slip through the sleeve and hub body flanges, and thread into the 
collar. Just make them hand-tight for now.

12. With the pump shaft hub in position, begin to tighten the lower load 
screws. Proceed from one to the next in a sequential circular 
pattern, just like the upper load screws. Frequently check to see 
whether the hub is becoming tight on the shaft. When the hub 
becomes tight enough that you can no longer turn it by hand on 
the shaft, stop.

13. Measure the gap between the collar and the hub body flange. Record 
this distance in the first line of Table 2 below. Then fill in lines 2 and 3 
from “Clamp Hub Parameters (Table 1)” located on the second page of 
your assembly drawing, and calculate the values for lines 4 and 5. Note 
that unlike the motor hub, the load screws in the pump hub pull the 
collar, so the gap will shrink (not grow) as you tighten the screws. Therefore you will subtract to get 
the values in lines 4 and 5 of the table.
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Table 2: Collar Movement – Lower (Driven) Hub

1 Starting collar-flange gap (your measurement)

2 Minimum collar movement (from page 2 of drawing, “MinMove”)

3 Maximum collar movement (from page 2 of drawing, “MaxMove”)

4 Final gap at minimum movement (line 1 - line 2)

5 Final gap at maximum movement (line 1 - line 3)

14. Continue to tighten the load screws, following the same procedure as before: turn each one a small 
amount, and move from one to the next in a sequential circular pattern. Again, it is very 
important that the collar be moved uniformly with even pressure from all the screws.

15. Periodically measure the gap between the collar and the hub body flange. This distance will 
decrease as the load screws pull the collar up on the internal tapers. Proceed until the gap is less 
than the value in line 4 of Table 2, but not less than the value in line 5. If you plan to adjust the 
runout, as described below, you should try not to move the collar any further than necessary, in 
order to leave more room for adjustment. If you do not plan to adjust the runout, you may 
choose to move it further (making the gap almost as small as, but no smaller than, the value in 
line 5 of the table) as this will clamp the coupling in place even more firmly.

16. Insert and tighten the pump lift bolts. These should be tightened in an alternating star pattern, like 
any other bolted flange. As the bolts are tightened, the pump rotor will lift into position. Torque 
the nuts to the value indicated on the drawing. (It may be that the lift bolts thread directly into 
the sleeve or hub body; in this case torque the bolts directly, as there will be no nuts.)

17. The coupling is now fully clamped in place and will support the weight of the pump rotor and 
transmit torque. You may remove the pump rotor supports, if present, and/or check runouts at 
this time. If you need to adjust the runout, proceed to the next step. Otherwise, you are 
finished; the coupling is ready to run.

18. If you need to adjust the runout, you may do so by selectively tightening one or more of the lower 
load screws as required. This will bend the flanges slightly, and will allow small runout 
corrections. As you do this, continue to check the gap between the pump hub flange and collar, 
and be sure that it stays within the limits given in Table 2.

19. After you have corrected the runout, check each bolt to be sure they are all tight enough to stay in 
position when the pump is running; also check that the gap between the collar and flange is 
within limits. Adjust the bolts as necessary to meet these requirements. After these 
requirements are met, and the runout is satisfactory, the coupling is ready to run.

Title Installation and Use of the Hybrid 
Vertical Clamp Coupling
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Removal Procedure

Removal is simply the reverse of installation; refer to the installation instructions above to be sure you 
understand how the coupling works. It is especially important that the pressure from the load screws 
remains even so that the collar will smoothly “walk” down the taper. This may be difficult if a lot of 
adjustment was needed for runout correction on installation, because such adjustment can result in 
uneven pressure. After removing the pump lift bolts, you should loosen each load screw a very small 
amount, moving from one to the next in a sequential circular pattern (not a star pattern). Your goal is 
to obtain even pressure on the screws, and then uniformly reduce that pressure so that the collar 
smoothly releases.

If the load screws become loose but the collar does not move, it has become stuck on 
the tapers. In this case you have several options. The recommended method is to 
gently re-tighten the load screws evenly in order to straighten the collar so that when 
the screws are loosened again, it is free to slide down the tapers. Be careful not to 
exceed the maximum safe collar movement when doing this. It may take more 
sensitivity and experience to successfully apply this technique than to operate the hub 
normally. In case this does not work, your coupling may have a built-in collar release 
feature, as shown in Illustrations 4 and 5. Loosen all the load screws several turns so 
there is plenty of room for the collar to move. Then insert bolts as 
shown in the illustrations. Typically the hole/thread size will match 
that of the lower load screws and/or the pump lift bolts; in this case 
you may use these instead of providing your own screws. Thread the 
collar release bolts into place and begin to tighten them gently, 

keeping the pressure uniform. When enough pressure is applied, the collar will pop 
loose. Beware that it may move suddenly and make a popping noise; this is normal.

The piloted joints between the hubs and the sleeve may stick together. Your coupling 
will be provided with either push-off holes or a prying groove. If there are push-off 
holes in the sleeve, you may thread screws into them to push against the hub body. 
Otherwise, gently pry the hub away from the sleeve using the prying groove provided. 
After the pump lift bolts and lower load screws are all removed and the piloted joints 
are separated, the sleeve can be removed, and then the hubs.

Thank You

Thank you for your business. We trust this coupling will provide many years of excellent service. We 
welcome your feedback.

Title Installation and Use of the Hybrid 
Vertical Clamp Coupling
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