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Sections 395-3gd M.tsrER WATCHMAKTNG Lesson 2l

SEC. 395-The Detoched Lever Escopemenf

There is no part of a watch that involves soqaly complications or requires such an amountof study and practiee as tfre escap"m"rii.-There
ir rg part of its mechanism aUoii-*-fridf, ?or*hasleen rvritten, yet half tras not neen iJta.
_ In order to _adjust an escapement inteilieent_
ly, a.thoroush knowledee of tl*'';il;; oi:"il itufun_etions is essential. fh"ory ana pracU"" ,""bot\ required. Theory alon6 *iri ioi-*rr.u ,good workman. practice withoui hr"ory *"ydo qq, after a.fashion; the two united maie therapid and skillful workman.

The escapement is eomplex in its character.The various fndividuar fon"Iions are so intimate-ly related to each other that no singiJon"-""r,
be altered rvithout afJectins oit.il fi; 

"giirt""
or Iesser dg.greq. The 

"oisequence 
is ltrat aworl(man will often make an alterabion to eor_rect an error, and in doing so will ;";;t*-";;ther

9llglt-or aggraya.tS a previously existing one.w ttnout a good theoretical knowledge, "hours
may be spent ove_r an escapement t[ai,-*ithsound theoretical knowiedeel might h;; beenmade right in mrnutres.

The theory will be presented in plain lan-guag:e, accomnanied- by a multiplicity df iitustra-
l!gn* s-o that tire- probt;r'Ls ili;orved will be clear.The effects pro.rice{_py tnu aiit*"""i 

"r6iitru"*that may be-made *i:ibu'ad;"it;d;"a iuillL"-ted, thus directing the praetice of irt" rl*i""t.Every operation prerforrir"a- ri,itr 6; ;;; o"Jfi"it.results, results fhat ma],r .on?ia.ntiy 1i""*-peeted.

SEC. 396-Nomes oJ ports
The term escapement,is applied to that partof the watch by _means of whi-fi-;h.';";;;; ";"-tion of the wheers is transformed into ilre-i:uru-tg"{ motion of the balance.--Tte me*n"r*"'i"_cluded in the escapement are , Th;.;;;p;;ieel,

the pallets, the _{brk, tfre roifer iew-ef 
""A^in.roller table or roilers.' The uri""c"ir 

"ot?rip..-Iy a part of the escapement. Inasmuch as morethan one term is freqirenay usea da;;L;;t"'it.same part, it is deerned well to give tt.?iituru"tnames in general use_
. Il figure 2l -1 the letters refer to the follow_ing list:

l\-ssgape wheel.
g_pallets.
c_fork.
?*i*pulse roller or roller table.
!-sa!_ety roller or guard roller.
f-pqllsr- je.wel, impilse pin_er jewel nin.G,-BuaIg pin.or guard iart. 

"v- r' 'r
l{-Dankrng pins or bankings.
[-yggsiving stone or R stone.
J-lsf-eff stone_L stone or lh. discharging

stone.
$-pas-sing hollow or roller creseent.
L-fork horns,

F is .2 l - I
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SEC, 3g/-C,ompsrison Setween the Singlc
R.oller ond the Double Roller Escopernents

The difference between the single and the
double roller escapement is entirely in the safety
action i the escape and pallet action and the fork
and impulse aetion may be identical in both
forms.

The guard pin and safety roller are provided
for the sole purpose of preventing what is com-
monly called "overbanking" or more properly
speaking, "going out of action."

Referring to figure 21-1 it will be seen that
the fork is to the left, and that the roller is
making its excursion in the direction indicated
by the arrow, P. The roller jewel is in the aet
of unlocking the escapement and in this position
the fork cannot go out of action, as it is held in
place by the roller jewel. TVhen the roller jewel
is out of reach of the fork horn the fork is kept
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in position by the safety roller; it cannot pass
the safety roller until the passing hollow comes
into position.

Figure zL-Z illustrates the latter condition.
This figure shows the fork at the left as in
figure 2L-1, but the roller jewel is farther to the
left, and out of reach of the fork horn. The
fork is now prevented from overbanking by
the edge of the safety roller projeeting beyond
the path of the suard pin. It is not deerned
necessary to letter the parts in this drawing.

Figure ?L-B shows a single roller under the
$ame conditions as the double roller in figure
zL-L. M is the roller table, N the passing hollow,
O the guard pin. The roller table, M, performs
the offices of both rollers D and E in figure 2l-1.
In the double roller, the guard pin projects
forward, under and beyond the roller jewel. In
the single roller it stands perpendicularly with
the fork and is back of the fork slot. The roller
table, M, not only carries the roller jewel, but
its edge in conjunction with the guard pin pro-
vides the safety aetion.

SEC. 398-Advcnfoges Cloimed
For foch Form of Sofefy Action

Figure 21-4 shows a portion of an escape-
ment with both forms in combination. The guard
pin A is for the single roller action; the guard pin
B is for the double roller action; C is the impulse
roller in the double roller form; D is the safety
roller in the double roller form: C takes the
place of both rollers in the single roller escape-
ment.

The fork is shown against the left banking
pin. The broken line EE is the path of the
double roller guard pin; the broken line FF
is that of the single roller guard pin. It will be
seen that line EE penetrates beyond the peri*
phery of the safety roller to a much greater
extent than line FF penetrates beyond the peri-
phery of the roller C. The dotted lines GG are
drawn tangent to the.circumference of the safety
roller and to the path of the guard pin at their
point of contact in the double roller escapement;
the dotted i ines HH are in the same relation in
the single roller escapement. ?hese lines em-
brace the angles at which the respective guard
pins make contact with their rollers. It wil l be
observed that the angle embraced by lines GG
is more than twiee that embraced by line HH,
It is therefore justly claimed that the double
roller is much less l iable to allow the escape-
ment to overbank than is the single rolier. It
is also claimed, justly, that in case the fork is
thrown against the roller edge, less resistance
is offered to the motion of the balance, owing
both to the respective sizes of the rollers and the
difference in the angles at which they contact,
as shown by the lines GG and HH.

Fts. 2l-5

SEC. 399-Loss of Power
Before considerlng the important subject of

loss of power, it might be well to give the terms
used. to designate the aeting parts of the pallet
stones and the eseape wheel teeth.

The parts of the pallet stonen figure 21-5,
are: A, the locking face; B, the impulse faee;
C, the locking corner; D, the releasing corner.

The parts of the escape tooth are: E, the
locking face; F, the impulse f.aee; G, the locking
corner; H, the releasing corner.

?here is a great lo.ss of power from the lever
eseapernent even under the most favorable con-
ditions, ?here is more loss of power entailed
in conveying the motion from the escape to the
balance than in all other losses of power eom*
bined. Of the force conveyed from the main-
spring through the train up to the escape wheel
teeth, upwards of one-third of the power is lost
before it reaches the baiance. This wil l no doubt
seem surprising, but it will be explained by
figure 2L-6 and the specifications connected
therewith" In order tc avoid confusion, the
guard pin and passing hollow, whieh constitute
the safety aetion, have been omitted from this
figure as they have nothing to do with the eon-
veyance of power.
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The escape wheel has 15 teeth; the quotient
of 360 degrees divided by t 5 is 24 degrees;
therefore, the angular distance between similar
points of adjacent teeth is 24 degrees as shown
by lines A.A,. One revolution of the escape wheel
causes each tooth to deliver two impulses to the
pallets, or thirty impulses in all-one impulse'
on the receiving stone and one on the discharg-
ing stone. This gives 12 degrees of angular
motion for each impulse. The entire 12 degrees,
however, cannot be used for impulse as a certain
amount is neeessary for freedom. This freedom
is called the drop. In the drawing, tooth B has
just been released from the discharging stone
and tooth C arrested by the receiving stone. The
angular distance between the releasing corners
of the diseharging stone and tooth B is the
amount of the drop I the drop is just that much
lost power. The wheel passes through that por-
tion of each revolution without doing any effec-
tive work, its force being lost in the impact when
it is stopped ]ry the pallet. The amount of drop
is usually 2 degrees, as shown by the lines DD.
This involves a loss of 16-2;/3.per cent, exclusive
of thst in the impact.

In figure 2l -6 the arc of impulse of the fork
from banking to banking is gth, degrees as
shown by lines FF. In the drawing EE is the
line of centers; the lines FF include the arc of
vibration. Of this gVz degrees of vibration, 3/n
of a degree must be dedueted for lock, as shown
by lines GG which pass through the locking
corners of tooth C and the receiving stone. This
leaves \r/t, degre€$ r.rf actual impulse which is a
loss of more than ? per cent; and bear in mind
that this 7 per eent loss is 7 per cent of the power
Ieft after deducting the loss from drop.

The roller jewel must be allowed some free-
dom in the fork slot. This freedom is called
roller jervel shake, and can be readily under-
stood by referring to the drawing, which shows
the fork held against the left banking, the tooth
locked on the receiving stone. Let us assume
that the roller is making an excursion in the
direction indicated by the arrow H. In making
this excursion, the roller jewel enters the fork
slot, and, eoming in contact with its rieht side,
moves the fork to the right, thereby unlocling
the wheel tooth. When the tooth passes to'the
impulse faee of the stone the fork immediately
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moves to the right until the left side of the slot
makes contact with the roller jewel. This is c."
referred to as roller jeu'el shake. Its amount is \'

usually 7* degree, &s shorrn by lines II. A loss
of 3 per eent is thus incurred. The losses thus
far given bring the aggregate up to aboat ZT
per eent, for we must bear in mind that eaeh
deduction for loss is the given percentage of the
amount remaining after the previous deduction.
There remain other losses, sueh as friction, im-
pact and side shake, the exact amount of whieh
cannot be readily calculated. Perhaps the side
shake in the pallet arbor jewels is the most
serious of these.

As the various impulses are applied and re-
sistance is encountered by the members of the
escapement, their pivots are forced against
their bearings in different directions. This may
readily be detected through a doub-Ie eye-glass
by looking directly down on the pallet arbor
pivot while the balance is in motion. The side
shake will show more plainly when the iewel
and pivo.t are clean and unoiled. When the parts
are in contact under the conditions shown in
figure 21-6 the pallet arbor is pressed against
the side of the jewel hole in the direetion indi-
cated by the arrow J. As the impulses are de*
livered alternately to the stones, and the re-
sistance of the roller jewel is eneountered, the
pivot will be seen to rock from side to side in the
jewel, thus incuning a loss of po.wer. Hence it
is important that the side shake in these jewels
be as close as possible.

Another loss of power to whictr attention is
ealled is the vesult of the impacts of the escape
teeth vuith the pallet stones, and the roller jewel
with the fork. To fully appreciate this, the fact
must be kept in mintl that the fork is started up
from a dead rest at eaeh vibration and that it
comes to a sudden stop at the end of each vibra-
tion.

Another eondition existing in the fork and
loller action is that the movement of the fork
is practically uniform, while that of the balance
varies. A bal:nce having a motion of one turn
must Recessarily travel at a higher rate of speed
than if the vibration were half a turn. When
the roller jewel is in contact with the fork, the
balance is at its maximum velocity. As the roller
jewel first contacts the fork, it releases the es-
cape wheel by unlocking and immediately the re-
sistance of the fork is reversed. It begins to exer-
cise force to accelerate the motion of ttre balance.
but the balance is moving at a higher rate of
speed an$ consequently has a tendency to recede
from its pressuys-{s get away from it, so to
speak. The result is that as the motion of the
balance increases, the efficiency of the force of
the fork decreases.

It will be seen from the foregoing that
placing the loss of power at one-third is a very
conservative estimate.

The reeoil in unlocking is a souree of error
that sometimes makes itself felt in adjustment.
Figure 21-7 illustrates what is meant. The draw-
ing is made to exaggerate the condition for the
purpose cf making the point clear.

,4' is a pallet stone, B an escape wheel tooth.
The circular line CC is the path of the locking
corner of the tooth. The circular line DD is the
path of the locking corner of the stone. In un-
locking, the stone passes along the are DD and
the tooth along the arc CC, ?he unlocking takes
place at E, where the lines CC and DD intersect.
It follows then that the tooth must be foreed
backwards from the point F, where it is shown
on the drawing, to the point E, where it unlocks.
This backward motion is known as the recoil.
In forcing: the escape wheel backwards, the
fourth, third, eenter, and barrel are all in their
turn rever.sed. This actually winds up the main-
spring 300 times a minute. True, it is an infinites-
imal amount, but let it be understood that the en-
tire impulse delivered by the escape wheel is but
a minute fraction of the rotation of the barrel.

g.

2t-7

Fig. 2l -E
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SEC. 400*The Fork ond Roller Action

,,Ar. improperly_ fitted or incorrecily loeated
roller ;ewel is perhaps the most common error
found in escapements. A ,oiier j;;;i';hiuld
l,uyg 1!z lo ? hundredths of a millimeter-shake
in the fork slot. _The roller jewel should be set
firmly in the rotter. It shou"ld b; ;;rf;rfii op_
rislt, its face $quare to the f;""i-th;;-i^r. at
tt-s!-t angf_es with- a radiat line from lf,"-*Llltu"
of the r_o]tg", as shown in the br"[jnli ieu in
figures 21-8.

. .{ D. qhaped roller jewel should be flattened
to about two-thirds of ils diameter. The di"*et".
B should be two-thirds that of A.

Figure 21-g shows the effect of a roller jewel
ti l ted sidewise..-In this figure .q, sho*; u je*"f
set .upright while B shows a jewei s*t--oui otup_right. Referrin.s to A, it witf Ue *!"n irr-uj tr,u
rgll-er jewel c has a certain amount of side-s!r1ke, as indicated by the blact portion uiJfr"
I1qlt, of. the je.wel; ieferring to 

^8, 
tfru ,t ifer

Jewel c berng' t i r ted,  takes up al l  the s ideshake.
-,Figgre 21-10 shows the-eiie.i 

"i 't i i i i"? 
uroller iervel fo_rward. In thls fig,l"e,-A-'E aroller, B a fork, C a roller j"**i. 

-trr"-pJint

wh-ere the section lining 
"*r."* 

at the lines ddi-s the bottom of the fork-slot. The p."p""al.irr*"
d-otted lines ee represent the troif-Jna oiJh*slot, where the cuive of the horn F n"si"r.- fnufol_k is shown .in . two relative positiois to tf,*roller jewel. I-t i* evid.ent-thai owing io it"necessa_ry endshakes of the balarr"" ,iraio"f.,the fork will vary *'ith 

""g."a 
to ro,,otuainur

position on the ,roller jewel. In the uppermostposition, the rollel jewet penetratJ*-J-s";;t*,
distance into the tort< sioi tian in the lower.This variation (being liable to constant change)is detrimental to relutarity- ;f ;;i;:" it, 

^lrri".t
on escapement adjustment will be more ilrlyexp&rjned as we pioceed.

- Figure Zl-ll Jllu.qtrates the proper positionof the. tgttst jewel when *"t""ind 
"i.i""fi"girr_fork slot. ThC bankings ,.. ,ul correc'y for lockand sl ide; the escape wheel and pal let are-notshown. It will be obser"eo lhat the face of therqller jqwet clears the curv; ;i th; f";k"r,o"n.The fork is asainst the feft-nanf.i"g, ;;t ' if '"tthis instant if shoutJ b;-;;"J to''tfrJ"rigr,t,the left corner of-the stot *ould come in contactwith the face of the roner;ewei, ihilpr;;"iiii"soverbanking.
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Figure 2l-1,2 below, shows this condition. In
this figure the roiler jewel ig in the same po*ition
as in figure 2t-L1, !:ut the fark is moved ts the
right, away from the banking pin, The guard
pin is not shown, as it is not involved in this
action. It will be noticed that furfher rnovement
of the fork to th* right is prevented by the roller
jewel and that this alss prevents unloeking the
escape tooth.

SEC. 4t)l--.Cor€ct Porition for Roller Jpvel

The fork and roller jewel acti*ns can not be
readily seen in the wateh; the student is there-
fore ccmpelled to rely to some extent on the
Hense of toueh. How this may be done will now
be explained.

Prepare a piece of tissue pap€r as follows:
Take a piece of watch paper, fold it over the
top of the index finger of the right hand, secur-
ing it with s light rubber band, as shown in
figure 2l-13. The purpcse of this paper is to act
as a shield. It permits the finger to be pl*.ced
upon the balance withcut danger sf xmearing it.
Placing the finger lightly on the balance, bring
the esc*pement to the position shawn in figure
2L-14. Now move it in the direction indicated
by the arrow until the escape tooth is released
by the discharging stcne and a tooth drops on

f is .  ?1.13

the receivr-ng stone. Stop instantly at this point.
Press the fork lightiy to the rieht. If the escape
tooth unlocks with this action, the roller jeurel
is t$o far back and shsuld be brcught forivard.
Figure 2l-15 shorvs this condition" The fork is
shown pressed awal' from the left banking until
it is arr*sted by the }eft harn corning in contact
with the face of the roller jewel; but befare
this has taken place the escape taoth has been
unlocked and passes on to the impulse fae.e a!
the pallet stone.

There ar€ two meth*ds by whie h it may
be determined whether or not the roller jewel
is too far farrr"ard. The balanc€ may be taken
out and the escapment banked to drop; that
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This is frequently done but is entirely wrong,
for it gives too much slide. At the locking point,
the roller jewel should just pass out of the fork
slot without shake, The necessary freedom is
given by opening the bankings slightly. Any
opening of the bankings beyond this imposes
unnecessary work on the balance,

When a banking pin is opened in an e$cape-
ment banked to drop, it allows the locking face
of the pallet stone to slide along the loeking
corner of the wheel tooth. This is slide-some-
times called run. A perfect understanding of
the difference between the terms lock and slide
should be acquired.

Lock is the amount that the locking corner
of a pallet stone projects beyond the locking
corner of an escape tooth at the instant the drop
bakes place, Lcck can only be ehanged by draw-
ing out or pushing in one or both of the pallet
stones. Opening or closing the bankings pro-
duees no change in the lock.

lVhen a properly adjusted escapement is
in action, a tooth drops on the locking face of
a stone. At this moment the fork is a slight dis-
tance from one of the banking pins. In its fur-
ther movement the locking face of the stone
slides along the escape tooth until the fork is
arrested by the banking pin, This is the slide.

is, the bankings closed np so that the escape
wheel will not be released aL either side.
Now open them until the wheel will be barely
released. Leaving them in this condition, re-
place the balance in such a position that the
roller jewel is awsy from the fork. If on
rotating the balance the roller jewel will not
enter the fork slot, this is evidenee that it is too
far forward.

Another r*'ay of testing this is by banking
to drop while the roller jewel is in the fork slot.
If after doing this the roller jewel will not be
released by the fork slot, it is evidence that the
pin is too far forward.

Figure 2L-16 illustrates the first method. The
escapement is banked to drop; the roller is
assumed to be moving in the direction indicated
by the arrow, but the roller jewel is arrested
in its motion by the end of the fork horn. It is
quite evident that if the roller jewel should be
moved back so as to clear the horn, the roller
might eontinue its rotation. Figure 21-17 shows
the escape wheel, pallets and fork in the same
position as in figure 21-16, The roller jewel
here is prevented from leaving the fork slot for
the same reason that it is prevented from enter-
ing it in figure 21.-16.

In either case, opening the bankings would
allow the roller jewel to enter or leave the slot.
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The slide may be increased by opening a
banling pin or decreased by closing it, but
these opdrations produce no effect whatever
upon the lock.

Figure 21-18 will serve to illuetrate the
difference between the lock and slide- In this
figure the amount of slide is exaggerated for
the purpose of making it rnore- readily dirs'
tingdishible from the lock. The fork and pal-
ietJ in full lines sholv the escapement at the
lock; the broken lines show it after the slide
has taken place.

SEC, 4o.z:fhe Sofety Acrion
The guard pin in a lever escapement is

purely a 
-saf,ety-device. 

It could be- dispenpgd
witfr without impairing the timekeeping quality
af a watch, provided the watch was not sub-
jected to any-sudden or rapid motion' In order
lhat it may be perfectly reliable as a time-piece
a guard pin becomes a necessity. During the
free excursion of the balanee in the interval
between two impulses, the combined action of
the guard pin and roller edge prevents the fork
eoin? out 6f position to reeeive the roller iewel.
IVittrout thitsafet-r* provision a sudden motion
given the watch would be liable to cause what
is generally called overbanking, or rnore prop-
erly speaking, going out of action.-When 

the roller jewel leaves the fork slot,
the first part of the safety aetion is secured-by
the rollef jewel and the fork horn. This is due
to the fact that the passing hollow euts array
a part of the roiler edge and while that, euL
away psrt stands in the path of ,th9 guard pin
some other means must be provided to prevent
going out of action.

Figure 2L-19 illustrates the above condition.
In this figure the roller is moving in the direction
incticated by the arrow' The guard pin, I, is iust
about to leave the roller edge and enter the
passing hollow. Almost immediately the-roller
jewel wilt strile the right side of the fork slot,
moving the fork and unloeking the escapement.
The roller jewel will then be embraced by the
fork slot.

In this drawing the passing hollow is not in
position to release the roller jewel qntil it has
been embraced bv the fork slot. The passing
hollow, however, is rarely as narrow A.! repre-
sented in full lines. As a rnatter of faet it would
not be practical to make it so, It will be seen
that if the passing hollow were as wide as r€pre-
sented by ihe broken lines, the safety action at
the point shown in figure ?L-tg would be be-
tween the fork horn and the roller jewel. It the
fork horn should be cut off entirely, as repre-
sented by the broken lines, 3' 3' the safety
action would still be perfect. The passing hollow

Fig. 2l-18
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jewel will still have a considerable distance to
travel before contacting the fork. It is therefore
evident that a much greater proportion of the
safeW aetion occurs between the roller jewel
and fork horn in the double roller than in the
single roller eseapement.

The eurves of the fork horn faces in figures
21-19 and 21-20 are arcs of circles having the
same radius, but the centers from which they
are described are not in the same location.
These arcs are so described that when the fork
lies against either banking the eurve of the fork
horn at that side coineides with the eircle de-
scribed by the face of the impulse pin in its path.
In the single roller escapement this is of little
importanee, but in the double roller it is a great
advantage owing to the fact that a greater por-
tion of the safety aetion must be provided for
by the fork horn.

It is a common practice for manufacturers
to form fork horn hollows from a courmon een-
ter, in whieh cese the radius must be greater
than when two centers are used. These curyes
are apt to be so wide and to vary so widely
from the path of the roller jewel that, especially
in a double roller escapement, the safety action
may be somewhat uncertain. Add to this a wide
passing hollow and we have a combination liable
to make trouble and be extremely puzzling
to the student.

in figure 21-19 represented by broken lines, [s
wider than is necessary. A passing hollow of
a medium width would answ€r the purpose quite
as well. TVhen the roller jewel is made with a
circular faee as shown, the passing hollow may
be left wid.er without impairing the action, but
when the face is flat and the passing hollow
wide, the action ean not be so nicely adjusted.
A double roller should always have an impulse
pin with circular face. This condition will be-
come apparent when we reach the description
of the double roller eseapement. fn view of the
above, long horns on a single roller escapement
are tnore ornamental than useful.

Figure 2L-20 shows how the safef action
takes place in the double roller escapement
under conditions similar to those prevailing in
the single roller shown in fignre 21-19. In
figure 2L-20 the roller is moving in the direetion
indieated by the &rrow and the passing hollow
is approaching the guard pin. It will be seen
that the roller jewel is still some distance from
the fork slot and that before it can enter, the
safety action between the guard pin and roller
will have ceased. Therefore, a fork horn to pro-
vide this safety aetion is necessary, or else it
would go out of action.

When the guard pin in figure ZL-20 first
com€s opposite the passing hollow, the roller
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Figure 2L-2L illustrates the evil to be appre-
hended from the eondition above described. In
this sketch the escapement is shown in the a&me
position as in figure 2.l-?0. The particulars in
which escapements differ are: In figure 2L-
27 t}l'e fork horns are curved from a common
center, and the passing hollow is wider than in
figure 2L-20. It will be observed that the curve
of the left fork horn does not eoincide with the
path of the roller jewel, which is the broken line,
a. The corner of the fork slot is tangent to
that line while the extreme end of the fork horn
is some distance from it. Under these conditions
any sudden jar might throw the fork to the right,
thereby wedging the guard pin against the edge
of the passing hollow, unlocking the esc&pe-
ment and stopping the watch. This is made clear
in figure 21-22.

Figure 2L-22, shows the roller in the same
position as in figure 2L-2,0, ?he fork is assumed
to have been thrown to the right by a sudden
jar. It will be seen that the escapement is now
unlocked, Ln escaped tooth having passed down
for a slight distance on the impulse face of the
receiving stone. When this oceurs and the roller
is moving in the direetion of the arrow, a, it
will eause a wedging of the parts that must
stop the watch and possibly bireak the roller
jewel, or else bend or break the balance pivot.

If it is moving in the direetion of the arrow. b,
it may only trip-check the msfisn-and pass on,
but in that case the escapement must unlock
momentarily, causing the watch to lose time to
a greater or lesser extent according to the fre-
quency of its occurrence,

It is not intended to imply that every fork
in which the curve of the horns is developed
from a common center will produce the condi-
tion described above. It is only intended to show
what may ensue, and to caution the student
against neglect in observins this particular fea-
ture.

This condition may readily be detected by
following the directions below. Tum the bal-
ance -slowly in either direction until an escape
wheel tooth d.rops on a pallet stone, Then presrt
the fork lightly torvard the eenter position-
away from the banking-gootinuing to turn the
balance for about {a revolution. If the condition
described prevails the eseapement will unlock,
Now make the same trial on the other stone.

SEC. {O3-*€uord Pin ond Roller Action
In a single roller escapement the gnrard pin

should be upright. Bending it forward, back-
ward, or sideways to adjust the roller shake is
not recommended. The evil of this practice will
be demonstrated further on.
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Figure 2l-23 shows a single roller escape-
ment banked to drop. In the escape wheel, the
full lines show tooth, a, of the escape wheel
released from the receiving stone. The broken
lines show tooth, b, after it has pa*sed across
the impulse face of the diaeharging stone, and
tooth, c, has locked on the receiving stone.
It will be observed that the fork lies against the
bankings at both sides and that the guard pin
contacts the roller at both sides also. This is
called "Banked to Drop-No Shakg-hTs Slide,"
which means that it is banked without either
shake between the roller edge and guard pin
or slide on either pallet stone.

Figure 21-24 shows the double roller escape-
ment in the same condition as the single roller
in figure 2t*23. ?hese last two figures show both
fork and roller in two positions. Now turn to
figure 2L-25 which shows the fork in two posi-
tions and the roller in one. In this figure the
fork, in full lines, is just about to embiace the
roller jewel. The safety action which has been,
until this instant, between the fork horn and the
face of the roller jewel now ceases. In the fork,
shown in dotted lines, the safety action is be-
tween the edge of the safety roller and guard
prn.

Figure ?1-26 shows a single roller and figure
2l-27 a double roller. By comparing the two it
will readily be seen why the single roller is more
liable to allow the fork to go out of action than
is the double roller. By comparing, in figure
21-26, the broken line aa whieh indicates the
path of the guard pin with the broken line
bb, which is the path it should take, it will
be seen that it only requires a slight difference
such as might arise from a pallet arbor with
too much side shake, to allow the fork to go out
of action. The roller is moving in the direetion
of the arro\r and the fork should be at the right
with its slot in position to receive the roller
jewel. But in going out of action it has passed
to the left. The roller jewel is arrested by com-
ing in contact with the outside of the fork horn,
and the watch immediately stops.

Now turn to figure 2l-27. The two broken
lines, aa and bb are in the same relation
to the guard pin as they are in figure 2L-2,6. Al-
though the fork in figure 2L-27 is thrown against
the roller edge, it can not pass and the e$cape-
ment is not unlocked. It therefore follows that
a slight error which might cause a single roller
escapement to go out of action might not seri-
ously affect a double roller.




