FAQ: Thrust Bearings

Compiled by Fred Hopengarten K1VR

hopengarten@post.harvard.edu
Note from Compiler:


The best note, with complete instructions for refurbishing a Rohn TB-3, by Jim Idelson K1IR, is last.

In a message dated 96-06-11 23:35:21 EDT, you write:

>I haven't used the TB-3 before but plan to in a new installation with a bearing-top 55G tower.  Are these thrust bearings to be packed with

grease before installation?  Can they be?

    The Rohn TB-3 is a non-lubricated thrust bearing.  Since it only turns 1 RPM, the demands on it are only moderate.  It's a race and ball bearing arrangement and is one of the few bearings suitable for outdoor use.

>Are there any preferred alternatives?

       Sort of. A couple of the other tower manufacturers have thrust bearings available but they tend to have a different drill bolt pattern than the Rohn so using one on a Rohn plate would require some accurate drilling. DO NOT USE those machine shop pillow blocks that are commonly found.  You can identify them because they use an Allen screw to secure the mast.  They are also non-galvanized.  They will rust up in a couple of years requiring drilling out of the rusted Allen screw and lots of screwing around to get it apart from the mast/tower.  To test the suitability of using a material outdoors, put it outside for a couple of weeks and see how it does.  If it starts rusting, throw it over the back fence or recycyle it.  Just don't use it.

-- Steve K7LXC

\\\\\\\\\\\\\\\\\\\\\\\\\\

No, they don't come with much grease. Yes, they can be [greased]. Remove the screw; be careful not to loose the balls that fall out; squirt white lithium grease into the hole; replace the screw...

-Tony, K1KP, fisher@hp-and2.an.hp.com
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From: K7LXC@aol.com

In a message dated 97-01-12, you write:

>Since this is an open design for a bearing and it's 

>turning slow, one would think it shouldn't need any

>lube. Right or wrong?

>

     The LXC Prime Directive for tower and antenna projects is to "do what the manufacturer says".  The corollary to that is "don't do what they don't tell you".  In other words, Rohn didn't say to lubricate the TB-3 so you shouldn't.  Since it only turns one RPM, there's not much that is going to happen to it during normal use.

    Lubricating it will actually cause premature failure because the grease will hold onto any contaminants that are blown through in the wind (dust, rain, etc.).  The same is true for crankup cables: do not use a grease on them.  There are special lightweight cable lubricants that you should use that will soak into the cables without attracting contaminants.  In the case of Rohn thrust bearings, leave 'um alone.  And like Rod, N4SI, says, if in doubt - throw it away and get a new one.

Steve K7LXC

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

In a message dated 96-06-13 06:34:00 EDT, you write:

<< if/when I have to pull the rotor, I plan to pry the

 mast up and tighten the setscrew that is part of the pointy-top.>>

I use two muffler clamps for this... install and tighten one around the mast between the rotor and the collar... set it below the collar about the same distance you intend to lift the mast... place the other around the mast above the 'pointy top' collar, but loose enough to slide down... loosen the rotor's death grip on the mast and pry/lift the the mast until the lower clamp comes up against the bottom of the collar... then slide down and tighten the upper clamp... then gently, tighten the collar set screws and you have separate control of both elevation and rotation...  the purpose of the lower clamp is to prevent the mast from being accidently extracted from the collar, which could be very exciting...

Denny    k8do@aol.com
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From: AA1K Jon Zaimes <jon.zaimes@dol.net>

I had several requests to pass along the any info I received on my TB3

question. Here's a good tip from W0UN:

>Date: Fri, 10 Jan 1997 21:02:51 -0600

>To: AA1K Jon Zaimes <jon.zaimes@dol.net>

>From: John Brosnahan <broz@csn.net>

>Subject: Re: TB3 Thrust Bearing

>

>>I recently acquired a TB3 thrust bearing that had been in service for

>>several years. When I removed it from the tower it was not turning smoothly;

>>seemed like there was either serious dirt in there or perhaps busted bearings.

>>

>>I'll try a simple cleaning first, of course, but if there is internal damage

>>I was wondering if these can be rebuilt? 

>

>Jon, don't have one in front of me to remind me exactly how

>to take it apart (it has been a few years)--but there is an Allen set

>screw in the side that will allow the bearing to be removed once it is

>unscrewed.  Then you can pull it apart--check the bearings, check the

>lube, and check to see if the bearing race is still in good shape.

>

>When time to reassemble--just put the halves back together push

>the ball bearings back in and put the set screw back.

>

>No, it isn't obvious at first glance--but once you know the trick it

>will be very satisfying!

>

>-- John  W0UN
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From: w7ni@teleport.com (Stan Griffiths)

>I recently acquired a TB3 thrust bearing that had been in service for

>several years. When I removed it from the tower it was not turning smoothly;

>seemed like there was either serious dirt in there or perhaps busted bearings.

>

>I'll try a simple cleaning first, of course, but if there is internal >damage I was wondering if these can be rebuilt? 

>

>-- Jon AA1K

If you take a close look at your TB3, you will see a set screw inside which, when removed, allows the bearings to come out.  There is really nothing that keeps this set screw in the right place.  It can't back out since it will hit the mast.  It could work its way in too far, however, and cause the bearings to bind as they pass the end of the set screw.  It could also work its way out too far (limited by running into the mast) such that a bearing can drop into the hole that is supposed to be filled by the set screw.  The set screw is free to move within its threads for a few turns.  There is an optimum place for that set screw to be and that is when it just fills the hole such that the bearings run smoothly passed the end of it and there is no space for a single bearing to drop into.

I always recommend that buyers of TB3s modify them by adding another set screw to hold the one discussed above in exactly the right place.  This means drilling and tapping a small hole for the new set screw which I have done from the bottom of the bearing.  The new small set screw hole is parallel to the mast and it does not take much of a set screw to keep the other one from moving.

I have never heard of anyone rebuilding a TB3.  I suggest you experiment by moving the original set screw in and out some to see how this affects the smoothness of the bearings.

-- Stan  w7ni@teleport.com
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From: thompson@mindspring.com

To: <towertalk@contesting.com>

Date: Fri, 24 Jul 1998 23:37:11 -0400

Subject: Re: [TowerTalk] Thrust Bearing Problem...maybe

Could be one of several problems...and I have had them all...

First, could be as simple as that dreaded T2X problem with sticking. Pushing the beam is similiar to rocking it back and forth or going the other way then coming back.

Second, might be binding between the rotor and the top of tower. Or the rotor is not quite on center. I had this problem even with a properly drilled plate.  I had to lock the plate down in the plumb position.

Tristao (now US Tower) plates just sit on the cross bars.

Third, the starting capacitor can be a problem.  Found out that the old one worked Ok when I switched to the next size up control cable (was about 160' from control box to the rotor motor). I find the capacitor is either OK or bad usually.

Fourth, have the right bearing for the size mast.  I have always used

Fafnir bearings...they are very rugged altho not really designed for outside use.  I grease up the case and use what they recommend for the bearings. The big hex set screw is designed to be tightned until the mast is straight. Tighten too much and the bearing binds the mast.  I have three Fafnirs now. One for schedule 40 water pipe (short masts only) that is 1.9" OD. One is for 2" OD steel and the one in use is for 2.25" OD.  The tower lets you use any mast from 1.5 to 2.5" so make sure the bearing is also centered!!!

I had a beam slide down to sitting on the bearing. This binds the bearing and causes sticking and grinding -- so lift the antenna off the bearing a couple of inches.  I put a big muffler clamp above the bearing so this will not happen again.

If the bearing is working correctly even a small TV rotor will rotate a big array...just watch out for the direct downward force.

-- Dave K4JRB

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

From: w7ni@teleport.com (Stan Griffiths)

To: Greg Clark <g.w.clark@cummins.com>

Cc: towertalk@contesting.com

Date: 25 Jul 1998 00:11:51 -0000

Subject: Re: [TowerTalk] Thrust Bearing Problem...maybe

>I may be in a oinch here...not sure yet but I'm going to assume that I

>am.

>

>I went to turn my 15/20 stack last night and noticed that the rotor was

>not moving.  I had my daughter activate the brake and I could hear it

>popping. So the wedge is working (T2X). I then went up the tower and

>had my helper attempt to turn the antennas. The rotor growled with no

>antenna motion. I then grabbed the 20m boom and gave a big pull.  The

>antennas then took off.

>

>The problem seems to be some type of binding in the thrust bearing. As

>the antennas rotated, I could feel a considerable catch. I'm assuming

>its in the bearing. That would momentarily bog the rotor down. It >would then pop through the catch.

>

>Right now, the bottom antenna is physically sitting on the bearing

>collar. Maybe the race has been damage with all of the wind. I have no

>idea.

>

>My next step will be to bump the bottom antenna off of the bearing and

>loosen the bearing to see if it spins freely. If not, what do I do?

>

>My option is to "build" some type of bearing in-place on the tower or

>remove 2 large monobanders plus a big mast(which I would like to

>avoid).

>

>Any suggestions??  I've heard of a wooden bearing. Is that something I

>could do??

>

>Any input would be appreciated. 

>-- Greg K9IG

You did not say if this was a Rohn thrust bearing or not.  If it is a TB3, there is a potential problem with these that can cause exactly what you are experiencing.

If you had the bearing (Rohn TB3) in your hands, you could see the hex head(Allen) set screw on the inside that plugs up the hole where the ball bearings are inserted and removed during assembly and disassembly of the the thrust bearing.  This hex set screw "floats" in the hole and is not tightened since doing that would clamp one ball tight in the race and cause the TB3 to lock up tight.  When the mast is inserted in the TB3, it prevents the hex set screw from coming out and spilling bearings.  The problem is that there is a range of one entire turn or so over which this hex set screw can turn freely from clamping down on a ball bearing and bumping up against the mast.  If it gets too tight, it will catch the balls as they go by, which is what it sounds like yours might be doing.  If it gets too loose, a ball can drop into the hole it leaves in the wall of the bearing race and this, too, causes rough operation of the TB3 and it can lock up.

The cure for this is a little modification on the TB3 before installation. (I know this advice is a little late.  Sorry, Greg, better late than never.)

What I have done is drill and tap a hole in the aluminum cast TB3 part and install another small set screw to hold the large one in the right place such that the balls run smoothly in the race.  If the large hex set screw can't get too tight or too loose, it should work just fine.  Without this modification, nothing keeps the large hex set screw in the right spot except a little thread friction and a lot of luck.  You may have run out of both of those.

Obviously, you have to take your antenna system apart to make this change if you decide it needs to be done.

This is one of those times that an ounce of prevention is worth a ton of cure.

No, Rohn did not tell me to do this.  I figured it out all by myself. 

:-)  So it is not in the Rohn book and I am not a registered PE.  Use this advice at your own risk.  (Personally, I think the risk is in NOT using this advice, but then that is just MY opinion.)

Hope this helps.

The wooden bearing you mentioned is the Rohn AB and is nothing more than a short piece of hardwood 2x4 with a 2 inch hole in it and drilled to mount on top of a 25AG4 flat top section.  It only serves to keep a two inch mast centered laterally in the top section and provides no vertical support of the mast or antennas.  I don't think this is what you want.  Also, being wood, they will eventually rot and split just like all wood left out in the weather.  They ARE treated so they last quite a few years, however.

-- Stan  w7ni@teleport.com
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From: Joe Fitzgerald <jfitzgerald@alum.wpi.edu>

Cc: YCCC <yccc@yccc.org>

Date: Wed, 09 Dec 1998 12:04:27 -0500

Subject: Re: [YCCC] Refurb Your Rohn TB-3 Thrust Bearing

FWIW, Applied Industrial Technologies (www.appliedindustrial.com) sells replacement bearing balls pretty cheap. I think I bought 250 for about $10.   I learned this after attempting a repair of a Tailtwister rotor.  Those little balls. LOVE to roll all over the place and I always seem to be at least one short.  While you are there, buy a tube of Dow Corning #33 extreme low temperature grease.  It's rated to -100F, great for rotors.

-- Joe KM1P

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Sun, 13 May 2001 12:51:47 -0400 (EDT)

Date: Sun, 13 May 2001 09:51:22 -0700

From: KB7WW Art Moe <kb7ww@uswest.net>

To: Sylvan Katz <jskatz@sk.sympatico.ca>

CC: towertalk <towertalk@contesting.com>

Subject: Re: [TowerTalk] Binding Rohn TB3

Remove the set screw in the inside and take out all the bearings, this 

will allow you to inspect the races as the bearing will come apart after

the balls are out. When I did mine the bearings were very rough as were

the races. I bought new bearings from a local bearing specialty house and 

cleaned the races with fine emery cloth. This did not take all the pitting

out of the races but when reassembled it worked fine. I greased the bearings

and races with Boat Trailer wheel bearing grease (water proof).

Also count the balls as you take them out so you put that many back in. Maybe

some one on the list knows how many there should be.

-- Art KB7WW

Sylvan Katz wrote:

> 

> I just took the TB3 thrust bearing off the top of my 25G foldover.

> Throughout the winter it seemed as if the bearing was binding and sure

> enough when I took it off the tower I can see that it is not rotating

> freely. Perhaps there is some dirt in the race. Does anyone have any

> pointers about cleaning a TB3?

> 

> tnx

> .. sylvan

> 

> ----------------

> Sylvan Katz

> VE5ZX & G0TZX

> Saskatoon, SK
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From: Jim Idelson <jimi@designet.com>

To: TowerTalk Post towertalk@contesting.com, YCCC <yccc@yccc.org>

Date: Wed, 9 Dec 1998 10:18:51 -0400

Subject: [TowerTalk] Refurb Your Rohn TB-3 Thrust Bearing

Refurbishing Your Rohn TB-3 Thrust Bearing

Jim Idelson, K1IR

In the last two weeks, I've refurbished two Rohn TB-3 thrust bearings. One was running very rough. The other was "sticking" at several points in its rotation. After refurbishing, they both run very smoothly. This procedure is only intended to help improve the operation of a reasonably "healthy" unit. If you find serious problems, like cracked castings, broken or missing ball bearings, extreme wear, or cross-threaded screws - please do the wise thing and replace it with a brand new thrust bearing.

Thanks to Fred, K1VR for providing the thrust bearings to rework, and the reminder that I should post this information for the benefit of all. 

Here's what you'll need:

1.
A clear, well-ventilated, well-lighted workspace

2.
A 16" x 24" or larger tin baking sheet with edges [so you don't lose the ball bearings]

3.
A rag for cleaning

4.
Mineral spirits for cleaning

5.
3/16" Allen key [preferably with a 6" handle and "rounded" end for insertion at an angle]

6.
Miscellaneous filing tools [i.e. small hand files - round, flat; a Dremel tool with fine grinding capability]

7.
Wrenches

Procedure:

1.
Remove all the bolts and nuts that secure the bearing to the tower and the mast into the bearing.

2.
OVER THE BAKING TIN, CAREFULLY remove the Allen set screw located on the inside wall [where the mast goes through].

3.
The ball bearings will begin to fall out of the set screw hole. Rotate and lightly shake the bearing to coax the ball bearings out of the hole.

4.
The unit was built with 32 [THIRTY TWO] ball bearings. Make sure you have them all! Set them aside.

5.
Separate the top and bottom castings of the bearing.

6.
Clean both castings and all the ball bearings with the rag and the mineral spirits or other grease-cutting cleanser.

Note:  It is normal for some dirt and metal powder to accumulate. The bearing should not contain grease. This unit is designed to run dry.

7.
Inspect the ball bearing races. Look for unusually worn areas, pitting, cracks. Try rolling a ball bearing in suspect areas to see if it will get "hung".

8.
Using your filing tools, smooth out any rough areas so the ball bearing can roll without resistance.

9.
Do this for both castings. Note that your mast will be pushing down on the upper casting. This will cause the bearings to press against the top of the race in the upper casting, and against the bottom of the race in the lower casting. Pay close attention to these areas.

10.
Make sure you look carefully at the area of the race in the upper casting near the set screw. I found that wear in this area was causing one of the thrust bearings to stick.

11.
Insert the set screw - don't cross-thread it! Adjust it to the point where a ball bearing can run across it smoothly. Note, from the insertion side, how far the set screw is screwed in. Remove the screw and set it aside.

12.
Reassemble the thrust bearing by holding the castings together and inserting the ball bearings back into the set screw hole one at a time. You'll have to rotate and jiggle the unit to find space for the last 5 or 6 ball bearings. Do this over your baking tin so that WHEN [not IF] you drop a ball bearing, it falls in the tin, not in the air conditioning vent.

13.
Replace the set screw. Insert it until it is at the point you noted in Step 11. It should be roughly flush with the inside wall of the upper casting. Be careful not to cross thread the set screw.

14.
Now it's time to give the bearing a spin. It should run much smoother, and should not "stick" at all.

15.
If you think the bearing could operate a little smoother, try adjusting the set screw in or out a bit. Remember, the ball bearings must go by the set screw smoothly.

16.
If the unit still sticks . . . return to Step 2. If this is your second time through the process and you're still not satisfied - THROW IT AWAY and go shopping for a new one.

73,

Jim K1IR
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