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Understanding the Deadbeat Escapement

Please allow me to start with the fact that far too many read about potential
escapement faults and assume that is where the problem lies.  Unless there is an 
obvious fault, the escapement is the last place one should look as to why a clock 
is not running.  Sherlock Holmes and Mr. Spock both have stated when you 
eliminate all the other possibilities, then whatever is left, however unlikely, is the 
only answer.  Meaning that all other faults must be dealt with first before anyone 
starts adjusting the escapement. 

    I have no idea whether or not the pendulum amplitude is sufficient on any 
deadbeat escapement and do not know of any "formula" for such a thing.  In my 
opinion the amplitude is dictated by how the deadbeat is designed.  If it allows for 
a deep sliding of the escape wheel tooth on the locking surface of the pallet, then 
you can expect a wide swing.  This is NOT adjustable and however it swings, it 
swings, and the proof in in the timekeeping and not the observable pendulum 
amplitude.

    The best anyone can do is make sure that the pendulum leader and crutch are 
as tight as possible and yet free.  This is a source of power loss and whether it is 
in the middle has little to do with anything except if it's rubbing (too close) or 
coming loose (too far away).

    That all said the important stuff is what we are told again and again and that is 
all 4 pivots must be highly polished (smooth) and all 4 bearing must be internally 
smooth and tight around the pivot while still allowing it to turn much the same as 
in the relationship of the leader and crutch.  The shoulder of each pivot should 
have an ever so slight taper, thus insuring there are no burrs that can rob power 
from the time train.  I achieve this slight taper with a light touch of a burnisher 
while the wheel is mounted in a lathe.  The individual pivots should be allowed to 
tilt ever so slightly as they sit in the bearing as a means of assuring that it will 
allow the wheel to turn freely.  This is like a high wire act and where testing and 
experience comes into play greatly.  

With the power off, you should be able to move each wheel in the time train 
back and forth with minimal effort.  That is the surest test of the endshake.

    I can't emphasize this enough because the recoil can have lots of slop around 
the bearing holes but the deadbeat and half deadbeat cannot.



    Now the good old rant of locks and drops.  Locks are relative easy on the 
deadbeat because the contact surface of the escape tooth must engage the pallet
on the locking surface.  The locking surface is the part of the pallet that is 
relatively straight and above the slightly curved impulse surface.  The tooth must 
engage on the impulse surface and then slide up that surface.  The sliding upward 
is angled such that the escape wheel does not move, hence the term deadbeat.  
This is NOT adjustable except for the smoothness of that surface, which most 
times is fine and does not need our intervention.

Where the tooth contacts the locking surface is adjustable by either bending
verge or individual pallet manipulation, assuming you have adjustable pallets.  You
MUST understand how the escapement acts before you make any changes and 
these changes are usually the reason for the fault in the first place, so use care 
and only as your last resort. 

    For comparison, the recoil's locking and impulse surfaces are the same surface.
Here the escape wheel tooth slides on the curved pallet (verge) surface and the 
escape wheel moves backwards as it slides, until it reverses direction and pushes
the tooth away.  The fact that both surfaces are the same, causing the wheel to 
move backwards, is why it's called a recoil.

    Drops on the deadbeat should be a small as possible while still allowing for 
good escapement action.  Drops allow the escape wheel to turn and if set too 
large will rob power and greatly increase escapement wear.  It is the checking of 
the drops that tell us the condition of each escape tooth and hopefully you will not
have to adjust these but if you do this is the check for success or failure of your 
escape tooth movement.  Once the drop is set, then it's set, unless the pallet are 
moved in some fashion.  With drops, most all escapements act the same as far as 
adjustment but I still urge everyone to get a copy of the table in the 400-day repair
guide.  It is invaluable.  Better yet buy the 10th edition repair guide from Horolovar
or whatever source you are comfortable with.  I have included it at the very end.

    Along with the above, it's essential for an extremely smooth locking pallet 
surface as well as an extremely smooth impulse surface.  The vast majority of the
time these are fine in that they are very hard steel and done to near perfection at 
the time of manufacture.  But if they get messed up, I would not tackle their 
polishing and would ask someone to do that job or replace the entire anchor if 
available.



The deadbeat and half-deadbeat escapements are not like the recoil in that 
any slop will result in problems.  Solve all other problems, like the verge saddle as
far as the pin being loose, or the two saddles being loose, or the holes in the 
saddle being too tight or too loose, and any looseness in the escape wheel 
bearings before you start playing with a verge that has given many years of 
service prior to it coming to you.

The recoil is a very reliable escapement and with a weight driven movement
can keep good time.  But the negative is that we become accustom to it working 
with a great deal of slop and then we assume that all other escapements will 
perform with similar slop.  Just to be a pain in everyone's backside, please do NOT
start bending the verge when you run into problems even with a recoil and 
especially with the half and full deadbeat.  These escapements require little to no 
movement in both the escape wheel and the verge or anchor wheel bearings or 
pin.  I would say no movement but that would probably result in the bearings being
too tight.

    This is my rant for the month and the closest I get is the 400-day clock and I 
don't see many of those.  The Atmos is a deadbeat but it's a cold day in hell if I 
have to "play" with the escapement, except to make sure the pallets are aligned 
and secure.

    To summarize:  My advise is polish all 4 pivots as best you can, very lightly use 
a smoothing broach on the bearings, slightly taper the pivot shoulder with a 
burnisher, peg all 4 bearings, rebush any bearing that has any play what-so-ever, 
polish the crutch and contact points of the leader, make sure that relationship is 
as tight as good escapement action will allow, check for good escapement locking
and small drops, finally run the clock and leave it for 24 hours and observe the 
amplitude and timekeeping.  If the timekeeping is good, then forget it, if not then 
start diagnosing by observation and the best of luck to you.

Do not try and polish the pallets because most likely you will change the 
angles and the result will be a mess.  Hire a professional who can state they have 
experience if you feel the need to polish the lock and sliding surfaces on the 
pallets.

    I'm no escapement expert but I do understand how they work and how to adjust
them.  There is no short cut or easy fix.  If anyone does not understand an 
escapement, then I advise you to read, read and read.  Or on you own clocks, play,
play, play.   I did this to see if I could convey my understanding of the deadbeat, if 
I was successful, then great, and if I was unsuccessful, sorry.



Below is the chart from the Horolovar 400-day Clock Repair Guide and I 
strongly urge all to purchase a copy and as of this file date the latest is the 10th 
edition.  This guide is copyrighted to Horolovar.
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Trouble Shooting Chart is on the next page.




