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INTRODUCTION

SECTION I

INTRODUCTION

Each of these manuals on the repair of

1. To make an adequate record of know-
how at the time the information was
prepared.

2. To establish standard practice for
the particular instrument.

3. To provide a manpower training tool
for newcomers to the field, especial-
ly in cases of national emergency,
when working forces must be expand-
ed rapidly.

4. To form a foundation or base from
which the quality of repair may be
constantly improved, and the cost of
repair reduced.

This standard repair practice manual
will provide the groundwork for establishing
standard allowable repair times by which
performance may be judged.

Methods Employed
Prior to the preparation of this manual,
an engineering survey of repair methods was

selected as standard repair practice are an
integration of the best and most modern in

PURPOSE AND PLAN OF REPAIR MANUALS FOR NAVIGATIONAL INSTRUMENTS

navigational instruments has several purposes:

conducted in Naval shipyards and in the plants
of manufacturers. Consequently, the methods

Naval repair activities and those used by in-
strument manufacturers.

Methods Improvement

This handbook, as you see it, is by no
means the final word. It is hoped that it will
be subject to continuous change.

The Navy wishes each one working with
navigational instrument repair to become
"methods-conscious.” It would like you to
contribute ideas for further improvements
to standard practice. Your suggestions
should be cleared with your foreman and
he will then submit them to the Beneficial
Suggestions Committee. The Committee
will forward each suggestion to the navi-
gational instruments authority of the Bu-
reau of Ships. There, it will be properly
evaluated and, if adopted, you will be giv-
en credit and the appropriate portion of
this manual will be changed.

Why is this opportunity being offered?
Because everyone wants to do his or her
share in improving methods and reducing
repair costs. After this standard practice
has first been put into effect, nobody but a
person using it is in the best position to
recommend improvement. You are the ex-
pert, so put your ideas to work. Take ad-
vantage of this chance to better your own
position and, at the same time, increase
the efficiency of instrument repair.

In this manual are included instructions for

e maintenance, repair and overhaul of Seth
homas Mechanical, Boat and Deck Clocks con-

aining the Seth Thomas 5165 and 5160 series
-.novements. Certain sections of this book give
separate specific instructions relating to each
f these series of movements, as is required in
isassembly Procedure, Reassembly Procedure
nd the Maintenance Parts Catalog. Other sec-
ions give instructions which are equally appli-
able to both series of movements, as is true in
arts Inspection, Repair and Cleaning; in Test,
Adjustment and Final Inspection; and in Special

service Tools and Testing Devices.

U. S. Navy Mechanical Clocks made by Seth
CThomas are manufactured in accordance with
J. S. Navy Department Specification 18-C-11c.
Chey consist basically of an eight-day move-
nent enclosed in a black phenolic case with a
iinged bezel of the same material. See Figs. 1
ind 2 which show the two case sizes used.

Eachtype has a sweep second hand provided
with a slip clutch for re-setting. All have black
finished dials with non-luminous hands and fig-
ures, and all are wound and regulated through
the dial. They are intended for general ship-
board use other than for applications requiring
Deck or Boat Clocks. The various type designa-
tions are listed in the tabulation which follows.
See the parts lists in Section VII for the stock
number of each type listed.

MECHANICAL NET
CLOCK DIAL WEIGHT
Dia, in Pounds
Type Hrs. Inches (approx.)
A 24 6 3
A 24 8-1/2 5
B 12 6 3
B 12 8-1/2 5
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Each Mechanical Clock dial is marked as
follows: :

SETH THOMAS
U. S. NAVY

(Serial Number)

Seth Thomas Boat and Deck Clocks (Mark I)
are constructed in accordance with U. 8. Navy
Department Specifications 18-C-5d and 18-C-13.
They consist basically of an eight-day move-
ment enclosed in a metal or a black phenolic
case. See Figs.3 through 6. The case is dust-
proof, moisture-proof and equipped with a cush-
ioned bulkhead mounting plate. Both types have
a lusterless black 12-hour dial with luminous
hands and dots over the numerals. Each has an
eccentric second hand. The Boatand Deck Clocks
are designed to be wound, set and regulated
through a dust cover in back of the case. The
two type designations are as follows:

NET
CLOCK DIAL WEIGHT
Dia. in Pounds
Type Hrs. Inches (approx.)
Boat 12 3-1/2 4-1/4
Deck 12 6 i

Each Boat or Deck Clock is marked as fol-
lows: :

MARK I (BOAT OR DECK) CLOCK
U. S. NAVY

N (Serial Number) (Year)

The allowance of Mechanical, Boat and Deck
Clocks to the vessels and ships of the Navy are
indicated on the ships' allowance lists.

Clock Movements

Seth Thomas clock movements are divided
into two main groups. There are eight move-
ments included in the 5160 series and six move-
ments included in the 5165 series. These move-
ments and their identifying characteristics will
be described in Section II, '"Description."

Preparation for Repair

Clocks awaiting overhaul should be sorted
by model and type into lots of similar instru-
ments to be processed through the different
phases of repair work at one time—the larger
the lots, the more efficient the repair operation.

Atthe clock repair activity, the regular pre-
disassembly inspection accurately determines
whether or not each clock is worth repairing. If
it is decided that the clock is worth repairing,
this inspection locates any defects in the move-
ment (as far as this is possible before disassem-

INTRODUCTION

bly). As a part of the pre-disassembly inspec-
tion, a route ticketlisting these defects is made
out for each clock and accompanies the clock
throughout the overhaul process. The purpose
of the route ticket is to assure that these de-
fects will be examined and corrected during the
regular overhaul and repair process as de-
scribed in this manual. Statistical data is also
gathered as a result of this inspection.

Once it has been determined that a clock is
worth repairing,all clocks go through the same
overhaul procedure regardless of the nature of
the repairs required. Itis inthe nature of time-
pieces that they should be completely overhauled
and cleaned at intervals of from one to two
years; therefore all clocks should be completely
overhauled no matter what specific repair is re-
quired for any particular movement.

A general knowledge of Seth Thomas Clocks
and the points which are of special importance
in repair work may be obtained from the de-
scriptive material in Section II. All repair per-
sonnel should be thoroughly familiar with the in-
formation contained in that section.

OUTLINE OF REPAIR PROCEDURE

The repair work itself is divided into six
main classes of activity:

(1) Disassembly (Section III)

(2) Escapement Disassembly (Section III-A)

(3) Parts Inspection, Repair and Cleaning
(Section IV)

(4) Escapement Operations (Section IV-A)

(5) Reassembly (Section V)

(6) Test, Adjustment and Final Inspection
(Section VI)

Supplementing the preceding sections are the
parts catalog in Section VII and the index of
tools and testing devices in Section VIII. The
material in Section II on "Performance Require-
ments" contains necessary information for all
repair personnel.

A separate manual,the Bureau of 8Ships Nav-
igational Instrument Control Manual, contains in-
formation on cleaning, lubrication and final re-
pair inspection standards. Where reference is
made to that volume, it will be called the "Con-
trol Manual." Such references will usually in-
clude a subjecttitlefrom the Control Manual in-
dex. Use the index for all material pertinentto
the particular references in the repair text.

The repair instructions in any of the major
operation sections of this handbook may be car-
ried out by one or more persons. For example,
it will be noted that disassembly work is ar-
ranged to permit several persons to aid in taking
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If the volume of work warrants—that is, if
the lots are of sufficient size—work may flow
directly from the operations of one section to
the next without returning the clock parts tray
to the Instrument Control Center. This decision
is discretionary with the supervisor.

Disassembly

After the movement is removed from the
case and the hands and dial are removed, all as
per instructions given in this handbook, a pre-
disassembly inspection is performed. This in-
spection determines whether or not the clock is
worth repairing and, if so, what defects are
found which warrant special attention during
the regular overhaul process. These defectsare
noted on a route ticket which accompanies the
clock through the entire overhaul process. All
personnel who work on the instrument will sign
the route ticket. Performance and usagedata is
collected by the inspector and this information
will serve the Bureau of Ships as a guide for re-
design and development.

After being given the pre-disassembly inspec-
tion, each movement to be overhauled is broken
down, as per step-by-step instructions, and the
parts put into their proper compartments in the
cleaning trays. Special hand tools and fixtures
are usedtofacilitate disassembly. When all dis-
assembly operations are completed, the parts in
their cleaning trays are returned to the Instru-
ment Control Center. :

Inspection and Repair

After the parts have been cleaned properly,
they are inspectedto determine which parts are
defective and whether they should be repaired or
scrapped. The general policy is to scrap defec-
tive movement parts and to perform certain re-
stricted repair operations on the escapement
parts. It is the intention that highly skilled
watchmakers do not spend their time repairing
parts which can be more economically replaced
with new parts drawn from stock. Instead, these
highly skilled men may better employ their tal-
ents by putting the escapement into proper ad-
justment. As a result of this policy, inspection
and repair is broken up into '"Movement In-
spection and Replacement' (SectionIV) and "Es-
capement Operations™ (Section IV-A). Skilled
watchmakers will concern themselves only with
"Escapement Operations."

INTRODUCTION

Reassembly

Following step-by-step instructions the
clock is completely reassembled, oiled and ad-
justed. The overhauled escapement from "Es-
capement Operations" is also inserted. During
the process of reassembly, several tests and
adjustments must be made to assure a proper
fit of the various train wheels and related parts.
In addition, all of the pivots, with the exception
of those already lubricated in the escapement
operations, must be oiled. The clock is not put
into its case until after it has been properly
timed and tested as described in "Test, Adjust-
ment and Final Inspection (Section VI) The
semi-completed clock is returned to the Instru-
ment Control Center.

Test and Adjustment

The clocks are timed and tested to make them
meet the standards prescribed by Navy Specifi-
cations. See "Performance Requirements," Sec-
tion II. After each clock has met the test re-
quirements, it is forwarded to an instrument in-
spector who gives it a final check. If it passes
the final inspection, the inspector codes the
clock in accordance with the ""Coding" procedure
described in the Control Manual. The instru-
ment is then cleared through the Instrument Con-
trol Center and packaged for shipment or stor-
age according to ""Storage' or '"Shipment" spec-
ifications in the Control Manual.

The repair procedure, as described in the
foregoing outline, is intended to raise repair
standards and to keep all clocks at the highest
authorized performance and serviceability lev-
els. The procedure also is designed to permit
the planning of the flow of work and the utiliza-
tion of the bestin methods and techniques so as
to lower repair costs.

PERSONNEL REQUIREMENTS

At the beginning of each repair section in
this handbook, the required level of personnel
skill is noted. This indicates the economic lev-
el of skill that is commensurate with the tech-
nicalities involved. The personnel skills that
can be used successfully, without interim in-
struction, for each operation in the repair of
Seth Thomas Mechanical, Boat and Deck Clocks
are noted in Table I following.

;ﬂﬁ TABLE I—CIVILIAN PERSONNEL SKILL REQUIREMENTS

:‘?" SECTION CIVILIAN PERSONNEL
‘;‘ Disassembly Procedure

1

fiB

Pre-disassembly Inspection

¢ Operations

Watchmaker, Senior Grade
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TABLE I (cont)

SECTION

CIVILIAN PERSONNEL

Disassembly Operations
Movement Parts Inspection

Escapément Inspection and
Repair

Reassembly Procedure

Test, Adjustment and Final
Inspection

Mechanical Instrument
Assembler, Junior Grade

Mechanical Instrument
Assembler, Senior Grade
Watchmaker, Junior Grade
Watchmaker, Senior Grade
(supervisor)

Mechanical Instrument
Assembler, Senior Grade

Mechanical Instrument
Assembler, Senior Grade

The foregoinglist is a general guide. Where
higher levels of skillare required or where low-
er levels canbe usedfor a particular operation,
the manual points out specifically the proper
skill rating.

Under instruction, others may work at the
class of operations indicated. In particular, the
development of an escapement specialist rating
will promote the economy of centralized escape-
ment repair. An escapement specialistis a Me-
chanical Instrument Assembler, Senior Grade,

TABLE II

who is specially trained in one particular phase
of clock escapement operations. Some of these
specialties are: Jewel inspection and replace-
ment, balance wheel truing and poising, end-
shake and sideshake inspection and adjustment.
After an escapement specialist has become pro-
ficient in all the different specialties, he shoulg
be capable of performing the duties of Watch-
maker, Junior Grade, and should be so rated.

An outlined training path appears in the fol]
lowing tabulation, Table II.

CIVILIAN PERSONNEL ADVANCEMENT

TRAINING STEPS

From

To

Disassembly Operations

Movement Inspection and
Replacement Operations
Reassembly Operations
Test and Adjustment
Operations

Escapement Operations

Mechanical Instrument
Assembler, Trainee

Mechanical Instrument
Assembler, Junior Grade

Mechanical Instrument
Assembler, Junior Grade

Mechanical Instrument
Assembler, Junior Grade

Mechanical Instrument
Assembler, Senior Grade

Escapement Repair
Specialist

Watchmaker, Junior
Grade

Mechanical Instrument
Assembler, Junior Grade

Mechanical Instrument
Assembler, Senior Grade

Mechanical Instrument
Assembler, Senior Grade

Mechanical Instrument
Assembler, Senior Grade

Escapement Repair
Specialist

Watchmaker, Junior
Grade

Watchmaker, Senior
Grade

—r el ® rd rd bk e mm

The training program should be inforce con-
tinuously to provide a pool of "key'" personnelas
the basis for rapid expansion of clock repair
staffs in times of national emergency.

Allrepair personnel, and especially trainees
at the beginning of their training period, should

6

study the information contained in Section II f
which follows immediately. This section des+
cribes, in simple terms, HOW a clock is con«d
structed, HOW it works, WHAT performancesc
requirements a clock must meet, WHY a clock;
must be overhauled regularly and WHAT tojh
lookout for in the overhaul and repair of clocksir




DESCRIPTION

SECTION II

DESCRIPTION
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This section provides information about
-he construction of Seth Thomas Mechanical,
Eana.t and Deck Clocks and the requirements
vhicha properly overhauled clock must be made
.0 meet. It tells what you, as a repairman,
“should know about the purpose of each compo-
1ent in the clock. A good understanding of the
sonstruction and operation of a clock will help
rou do a better repair job.

In order to clarify the differences between
he 14 various Seth Thomas movements, con-
sider them divided into two main functional
rroups—(1) Mechanical Clock Movements and
2) Boat and Deck Clock Movements. Each of
hese functional groups is divided into the 5160
series ("old style'') and 5165 series ("'new style')
novements, but this division is one based upon
nanufacturing variations and not functional var-
ations. The various manufacturing variations
vill be consideredlater in this section, but first
he functional differences between the move-
nents will be described.

FUNCTIONAL DESCRIPTION OF
MECHANICAL AND BOAT AND DECK
CLOCK MOVEMENTS

reneral

Mechanical clock movements are character-
ized by a sweep second hand and provisions for
yinding and regulating through openings in the
{ial. BoatandDeck Clock movements have ec-
centric second hands and the operations of wind-
i;ng, regulating, setting and stopping the second
nand take place through cutouts in a dust cover
smounted on the back of the case.

Both types of movements contain all the
components usually found in high grade clocks
and watches. The front plate is the foundation
of the movement. The other plates andbridges
which support the moving parts are fastened to
thefront plate by pillars. Thereare three major
groups of parts whichwork together to drive the
clock hands and keep the correct time—the pow-
er assembly, the train and the escapement.

The power assembly contains the main-
spring and all the parts necessary to wind it
and allow it to run down in the proper direction.
Thetrain is a set of toothed wheels whichtrans-
mitthe power from the mainspringtothe escape-
ment. The escapement is the "brain" of the
clock—it controls (through the train) the speed
at which the mainspring unwinds, and it, there-
fore, controls the speed at which the hands
are driven.

Plates and Bridges

The Mechanical Clock movement, of which
the 5165 is a typical example, has three plates.
As shown in Fig. 7, the train plate and the back
plate are mounted off the front plate by means

" of pillars, and a center wheel bridge is mounted

off the front plate by means of pillars. The
train plate has provisions for mounting the es-
capement and contains pivot holes for the vari-
ous train wheels. The back plate contains the
upper pivot hole for the mainspring barrel. Due
to the fact that this movement has a sweep sec-
ond hand, a center wheel bridge is used to pro-
vide an upper pivot hole for the center wheel.

From Fig. 8, itwill be noted that the Boat
and Deck Clock movement does not contain a
center wheel bridge since an eccentric second
hand is used. This permits the upper pivots of
all the various train wheels to be included in the
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Figure 9—Mechanical Clock Mainspring
Barrel

train plate, whichalso has provisions for mount-
ing the escapement. Like the Mechanical Clock
movement, the back plate of the Boat and Deck
Clock movement contains an upper pivot hole
for the mainspring barrel. Inaddition,the Boat
and Deck Clock movement back plate has pro-
visions for mounting certain components which
are not a part of the Mechanical Clock move-
ment. These components mounted on the Boat
and Deck Clock back plate are a start and stop
knob, a hand set shaft and four pillars for hold-
ing on the dust cover. The BoatandDeck Clock
r tor adjusting components are mounted on
the back plate rather than on the front plate as
is the case in the Mechanical Clock movement.

Power Source

As in the case with conventional clock and
watch movements, the mainspring is contained
in a barrel,as shown in Figs. 9 and 10. The in-
ner end of the mainspring is attached by a hook
to the barrelarbor around which the mainspring
is wound, and the outer endis attached by a hook
to the inside of the barrel. In the Mechanical

10
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Figure 11—Mechanical Clock Train

The Train

' Thetrain shown in Figs. 11and 12 consists

f the teethon the mainspring barreland the sec-
,ond, third, fourth and fifth wheels. The power
,from the mainspring isdelivered to the escape-
Iment through the wheels in the order mentioned.
' The center wheel has a long arbor which pro-
jects through the front plate, and mounts a
cannon pinion.

this varying terminology, a dis-
crepancy will be noticed be-
tween the names of functionally
similar wheels in clocks com-
ing from different sources. In
BuShips manuals, the original
terms of the manufacturers
concerned are preserved to
avoid confusion when ordering
various parts,

NOTE

The wheel driven by the barrel
is named the "second wheel" by

the Seth Thomas Clock Company.

In the parlanceof certain other
manufacturers, the wheel dri-
ven by the barrelis named the
"intermediate wheel." Due to

A minyte hand is attached to the end of the
cannon pinion. The cannon piniondrives a min-
ute wheel which drives an hour wheel freely
riding around the shaft of the cannon pinion. It
is to the shaft of the hour wheel that the hour hand
is attached. This combination of the cannon pin-
ion, the minute wheel and the hour wheel is
known as the dial train.

11
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Figure 12—Boat and Deck Clock Train

In the Mechanical Clock movement (see Fig.
11), the fifth wheel has a long staff which pro-
jects down throughthe center wheelarbor. It is
to the end of the fifth wheel staff that the sweep
second hand is attached. In the case of the Boat
and Deck Clock movement (see Fig. 12), the long
staff of the fifth wheel projects through the
front plate and the dial to receive the eccentric
second hand.

Construction of the
Escapement

There are three basic types of escapements
used in Seth Thomas Mechanical, Boat and Deck
Clocks—the R-20666, the R-20695 and the
R-18565. All the escapementsare completely
detachable from thetrain plate and operate in a

12

HOUR HAND

PALLET

HOUR WHEEL

CANNON PINION

SECOND WHEEL

FOURTH WHEEL

manner similar tothe conventional watch escape
ment. Althoughthe threebasic types of escape-
ments differ inappearance andin layout of the
parts, the functioning of the corresponding parts
is essentiallyidentical. Thedifferences betw
the various escapementswill be described later
in this section. For the purpose of a functional
description, the R-20666 escapement will be an-
alyzed. The R-20666 escapement is the latest
type, and it is in most widespreaduse. The es-
capement consists of an escape wheel, a pallet
andabalance assembly. See Fig.13. Anescapeq
ment plate forms the foundation for the entire
escapement and it contains the lower jewel bear-
ings for the pallet and the balance assembly.
The lower jewel bearing of the escape wheel is
mounted in the potance which projects through
the bottom of the escapement plate. The upper
jewel bearings of the escape wheel and the pallet
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ire contained in an escape and pallet cock. The
ipper jewel bearings of the balance assembly
.re contained in the balance cock.

5 The purpose of the escapement is to control
(he unwinding of the mainspring so that the sec-
ynd, minute and hour hands will travel around
jhe dial at proper speed. The escapement oper-
.tes in such a manner that each tooth of the es-

‘ape wheel passesone of the locking jewels of

e pallet at a regulated interval. As each es-
yape wheel tooth goes by, it delivers animpulse
ya pallet jewel and the impulse is transmitted
“hrough the pallet and deliveredto the balance
5-heel. The back-and-forth rotation of the balance

heel moves the pallet and regulates the speedat
,][hich the escapewheel teeth are released.

s  Thebalancewheel rotatesfirstinonedirec-

gon, and then the other, under the impulse which
n recelves fromthepallet. The rotation of the
,alance wheel is controlled by the hairspring.

1$56376 O - 53 - 2

DESCRIPTION

The inner end of the hairspringis pinned to the
collet fixed to the balance staff and the outer endis
pinned to a stud which is held firmly in placeon
the balance cockby meansof a stud screw. The
balance wheel oscillations are controlled by the
resistance of the hairspring (first it is wound and
then unwound). The time required for each os-
cillation, therefore, depends upon the weight in
thebalance wheel rim and the tension of the hair-
spring. Duetothefactthat theweight onthe bal-
ance wheel rim is well counter-balanced by the
hairspring tension, and due to the fact that the
balance pivots are set in jewel bearings, very
little impulse from the escape wheel through
the pallet is requiredto keep up the oscillations.

Onthe balance staff, just under the balance
wheel, is mounteda rollerin whichis seta jew-
el pin. It is this jewel pin which receives the
impulse from the pallet fork, and it is the jew-
el pin which strikes the pallet fork to release
each escape tooth.

Operation of the
Escapement

The operation of the lever type escapement
iswell understood by allwatch and clockmakers.
Since only these persons will have reason to ex-
ercise judgment with respect to the escapement,
no discussion of the theory of operation is nec-
essary for the purpose of this manual. For other
persons whowishto learn the principles of es-
capement operation, such information may be
obtained from many sources.

Jeweling

There are eleven jewels in Seth Thomas
Mechanical, Boat and Deck Clock escapements:
One hole jewel and one cap jewel at each end of
the balance staff, one hole jewel at each end of
the escape wheel and pallet staffs, a balance
roller jewel pin and two pallet jewels.

Special Devices

All the Seth Thomas Mechanical, Boat and
Deck Clock movements contain a power source,
a train, a dial train and an escapement as de-
scribed in the previous paragraphs. Inaddition,
the Boat and Deck Clock movements have two
devices not included in a Mechanical Clock—a
setting device and a start and stop mechanism.

The hand set shaft, included in Boat and Deck
but not in Mechanical Clock movements, (refer
to Fig. 8) has a squared end which projects
through the back plate. The arbor extends right
through the front plate wherea setting pinion is
attached to its end. The setting pinion engages
the teethof the minute wheel. When the squared
end of the setting arbor is turned by the winding
key, the setting pinion turns the minute wheel

13



SETH THOMAS CLOCKS

which turns both the cannon pinion and the hour
wheel. This allows the minute hand and hour
hand to be set in any desired position without
actually touching them. See Fig. 12.

The start and stop mechanism, included in
Boat and Deck but not in Mechanical Clock
movements, (see Fig. 8)is a simple device con-
sisting of a start and stop knob, a start and stop
shaft (with a lever arm and lever arm spring)
and a coiled start and stop shaft spring. When
the start and stop knob is turned, the shaft
turns against the resistance of the coiled shaft
spring. The start and stop shaft lever arm
turns until the lever arm spring touches the
balance wheel, stopping its motion—thus effec-
tively stopping the second hand in any desired
position (usually 60). When the standard time
signal matches the setting of the second hand,
the start and stop knob is released. The coiled
start and stop shaft spring turns the shaft back
towards its original position, releasing the bal-
ance wheel and allowing the second hand to be-
gin turning once more. The start and stop shaft
continues to turnuntil the lever arm hits one of
the back plate pillars, stopping the shaft in its
place of rest.

IDENTIFICATION OF SETH THOMAS
MOVEMENTS AND ESCAPEMENTS

For the purpose of ordering replacement
parts and to understand properly the various
overhaul procedures described in this manual,
itis necessary to be able to identify rapidly the
14 movements and the three escapements used in
Seth Thomas Mechanical, Boat and Deck Clocks.

All Seth Thomas movements have the model
number stamped on the back plate. However,
since different movement numbers are used to
designate both minor and major variations and
since a few alterations can change some move-
ments from one type to another, it is necessary
to have a means of identification other than the
number stamped on the back plate. Since some
movements differ only inthe type of escapement
employed, it is also necessary to be ableto iden-
tify rapidly the various escapements. In order
to simplify the whole job of identification, first
the three basic types of escapements will be
described, and then the 14 movement varia-
tions will be treated.

Escapement Identification

Althoughthe three escapements differ some-
what in appearance, the function of the various
parts is almost identical. Figs. 14, 15 and 16
show that the escapements can be readily iden-
tified by simple visual inspection.

The R-20666 escapement is the latest es-

capement manufactured by Seth Thomas for Me-
chanical, Boat and Deck Clocks. It is widely
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known as the "New'" Seth Thomas escapement.
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Figure 14—'"New" Seth Thomas Escapement

and is the one in the most widespread use i
the movements being considered. This escape;
ment is rapidly identified by the rectangular e
capement plate and the shape of the escape anc
pallet cock which holds the upper pivots of th
pallet and the escape wheel very close to the
escape cock mounting screw. See Fig. 14. Al
parts of this escapement are readily replaceabl
without any special fittingor adjustments, sin

all the parts are manufactured to standard di-
mensions and held within close tolerances.

The R-18565 escapement is known as th
"0ld" Seth Thomas escapement and its manutacj
ture was discontinued in 1945. This model is
rapidly distinguished from the "New" escape/
ment by the long escape cock which holds the up!
per pivot of the pallet at a long distance from!:
the escape cock mounting screw. See Fig. 15
The various parts of this escapement were
fitted and adjusted during manufacture, and re
placement of the various components necessari
requires special fitting not needed in the case
the "New" escapement. Very early models o
this escapement had "burnished-in" jewels.
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®  The R-20695 escapement is also called the
S+Elgin" escapement and its manufacture was dis-
&ontinued in 1945. This model is rapidly identi-
ied by the round shape of the escapement. See
;Fig. 16. Early models of this escapement had
m:hree mounting studs on the bottom of the escape-
mnent plate and the potance cutout left 180 degrees
‘>f the potance standing. These early models
*before issue 5) are used in some "Old-Style"
5eth Thomas movements. Later models of this
%scapement had two mounting studs on the bottom
»f the escapement plate and the potance cutout
.eft 110 degrees of the potance standing. These
‘ater models (after issue 5) are used in some
:'New-Style" Seth Thomas movements.

:\dovement Identification

§ Seth Thomas Mechanical, Boat and Deck
.~lock movements may be distinguished on the
basis of front-wind, front-regulate movements,
and back-wind, back-r te movements. They
210 may be distinguished as ''Old-Style'" and
' New -Style" movements. New-Style movements
are readily identified by the fact that the long
s3sides of all the plates are wider apart at the

DESCRIPTION

REGULATOR

— BALANCE WHEEL

ESCAPEMENT
PLATE

BALANCE COCK

ESCAPE
WHEEL

e ESCAPE COCK
Figure 16—"Elgin" Escapement

point where the barrel fits into the movement
than the widthof either end. See Figs. 17 to 20.
Old-Style movements are distinguishable by the
fact that the long sides of all the plates are
straight and parallel to each other. See Figs.
21 to 24. Runningthe fingers down the sides of
any of the plates quickly determines whether the
movement is "New-Style" or "Old-Style."

"New-Style" movements are characterized
by having all parts completely interchangeable
without any special fitting or adjustment. All
parts are manufacturedto standard dimensions
and are held to close tolerances. Replacement
of any of the components requires no special
fitting or matching.

"Old-Style" movements are characterized
by having the plates individually matchedto each
movement. This makes necessary a selective
fitting of replacement parts if it becomes nec-
essary to replace any of the plates.

The following Table III and the accompany-
ing illustrations completely identify all the var-
iations of both the Seth Thomas '"New-8tyle' and
"Old-Style'" movements.
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TABLE IIl

NEW-STYLE MOVEMENTS

SEE FIG. NO. MOVEMENT NO. DESCRIPTION OR VARIATION
Mechanical Clock Movements
14, 18, 20 5165 Basic model, front wind, 12-hr. dial,
"New' Seth Thomas escapement.
14, 18, 20 5165-A Same as 5165 except 24-hr. dial.
16, 18, 20 5169 Same as 5165 except "Elgin'" escapement.
16, 18, 20 5169-A Same as 5165 except 24-hr. dial and
"Elgin" escapement.
Boat and Deck Clock Movements
14, 17, 19 5188 Back wind, eccentric second hand, "New"
Seth Thomas escapement.
16, 17 19 5189 Same as 5188 except "Elgin'" escapement.
OLD-STYLE MOVEMENTS
SEE FIG. NO. MOVEMENT NO. DESCRIPTION OR VARIATION
Mechanical Clock Movements
15, 22, 24 5160 Basic model, front wind, 12-hr. dial,
"Old" Seth Thomas escapement.
15, 22, 24 5161-A Same as 5160 except 24-hr. dial.
15, 22, 24 5164 Same as 5160 except new click spring.
15, 22, 24 5164-A Same as 5160 except new click spring,
24-hr. dial.
Boat and Deck Clock Movements
15, 21, 23 5181 Back wind, eccentric second hand, "O1d"
Seth Thomas escapement.
15, 21, 23 5184 Same as 5181 except new click spring.
16, 21, 23 5186 Same as 5181 except new click spring,
"Elgin" escapement.
15, 21, 23 5180 Same as 5181 except start-stop shaft

has squared end instead of knob and
barrel arbor has 0.137 "squared end
instead of 0.125" squared end.
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Figure 19—5188 Boat and Deck Clock Movement
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Figure 20—5165 Mechanical Clock Movement
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Figure 23—5181 Boat and Deck Clock Movement
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Figure 24—5160 Mechanical Clock Movement
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PERFORMANCE REQUIREMENTS

When clocks come infor repair, everyoper-
ator is expectedtobe extremely careful in per-
forming his work on these instruments. Then,
after each overhauled clock leaves the repair
shop, it will do the job it was designedto do out
in the Fleet.

The actual performance requirements for
Mechanical, Boat and Deck Clocksare subject to
variations. See Performance Requirements, as
lindexed in the Control Manual, for the complete
andup-to-date specifications. Thefollowing re-
guirements are traditional in Navy procurement

1as of the time this manual was first prepared.

1. Operating Standards
A. Len%th of run—All clocks shall run at
eas! ys on one winding.

B. Timekeeping—The average weekly error
mvpﬂ!&ln + 2 minutes for Mechan-
ical Clocks, and + 2 minutes 30 seconds
for Boat a.nd Deck Clocks. Alldaily er-
rors shall be within 1 10 seconds for
Mechanical Clocks, and + 15 seconds for
Boat and Deck Clocks, of the average
daily error, for at least one week dur-
ing the final test.

C. Final Testing—Each clock shall undergo
a Inaltest o’ approximately four-weeks

duration. During this final test, each
clock shall meet the timekeeping re-
quirements indicated in "B."

2. Assembly Adjustments

A. Hand Clearance—The hands shall not
nterfere with each other or rub on the
glass or dial at any time.

B. Settﬁ—The hands shall be set either

y or by setting mechanism with-

out injuring the escapement or move-
ment in any way.

3. Workmanship

The workmanship shall be first class
in every respect.

4. Final Case Inspection

A. Cases—The cases shall be free from
warpage, chips, blisters, burrs, ridges,
and unsightly finishes.

B. Glasses—The glasses shall be clear,
free from blemishes and securely locked

DESCRIPTION

and sealed to the bezel to exclude dust
and moisture under usual variations
in temperature.

C. Stamping—Before packing, each clock
) rubber stampedon the back, at
the bottom, with the date and repair
activity code.

In order to meet these requirements, there
are certain essentialsto be borne in mind. The
overhaul procedure is normally broken down in-
to disassembly, cleaning, escapement overhaul,
reassembly, and test and adjustment. Unless
eachprocedureis carriedout inthe recommend-
ed manner, there is no guarantee that the clock
will continue to operate properly once it is re-
turned to the Fleet. The requirements neces-
sary for continued proper operation are brought
together here in order to call to your attention
how important your particular job is in the en-
tire overhaul procedure. When you read the
following paragraphs, you will see how your
job ties in with all the other jobs that go into
overhauling a clock and putting it into first
class condition.

The Reason for
Overhaul

A clock must be completely overhauled
whenever it receives physical damage, when-
ever it will not run, whenever it shows a tenden-
cy to stopor whenever it fails to keepgoodtime.
These symptoms indicate that there is something
mechanically wrong within the clockand that the
condition must be corrected in order to pre-
vent further damage. In addition, a clockmust
be completely overhauled every one to two years,
whether or not it is in apparent perfect work-
ing condition.

Nobody would operate an automobile without
keeping the crankcasefilled with oil and without
having the oil changed periodically. The balance
wheel withina clock turns many times more than
the engineinanyautomobile. It swings 300times
each minute, day in and day out, month in and
month out and year in and year out Theother
wheels also must continue in operation all this
time without stopping. It shouldbe obvious that
unless any damage is repaired, dirt removed
and oil renewed, a tremendous amount of wear
can take place.

Proper Disassembly

Once the pre-disassembly inspectionis com-
plete, the entire purpose of disassembly is to
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break down the movementto an extent sufficient
that it can be properly cleaned and inspected.
If the disassembly instructionsare not carefully
carried out, it is quite possible that damage
will result to the parts. This will cause addi-
tional expense for replacement parts and, in
addition, will cause extra difficulties in the in-
spection department.

If the movement is not broken down to the
recommended degree, the result will be improp-
er cleaning and incomplete inspection. On the
other hand, if the movement is broken down fur-
ther than recommended, unnecessary work will
fall upon the cleaning, inspection and reassembly
departments. Fromthis, itisobvious that prop-
er and careful disassembly is a very important
part of clock overhaul.

Cleanliness

Clocks must be clean to assure continued
accuracy. Whenever dust enters the movement
or whenever oil dries, causing the pivots to be-
come gummy, the result is wear and lack of
power in the train. This causes the movement
to show an erratic gain and loss of time which
cannot be corrected by the regulator. The con-
dition becomes worse and worse until the move-
ment stops functioning.

In addition, a clock movement must be per-
fectly cleanbeforeit can be properly oiled. The
slightest film or deposit causes oil to spread,
leaving dry the pivot where its presence is es-
sential and, very likely, causing difficulty else-
where. Thus, satisfactory service after over-
haul is entirely dependent upon the care and at-
tention given to cleaning.

Careful Inspection

The purpose of movement inspection is to
cause replacement of any wornor damaged parts
with perfect new ones. It is the responsibility
of the inspector to check each cleaned part to
see that it is functionally perfect. If a worn or
defective part were to pass the inspector, it
would eventually cause trouble when put into a
movement withother perfect parts. The net re-
sult of careless inspectionis to cancelall of the
careful work that is put into the overhaul of a
clock and require that the clock be put through
another overhaul in a short time. Proper in-
spection will assure that all reassembly, test
and adjustment workwill be done with function-
ally perfect parts and that the clock will have a
good chance to complete its scheduled service
period without developing any defects.
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Proper Escapement Repair
and Adjustment

The inspection, repair, reassembly, oiling
and adjustment of the escapement are critical
points in the overhaul procedure. Since the es-
capement is the "brain” of the clock, only per-
sons who are skilled in the applicable portions
of the watchmaker's trade should attempt to do
any work on it. From the brief description of
escapement construction and operation, it should
be clear that considerable knowledge and manual
dexterity are needed to perform the necessary
repairs and adjustments that are. normally re-
quired. Withouta properly repaired and adjusted
escapement, there wouldbe no point in all of the
careful work done by the other operators. Any
qualified watchmaker fully understands, without
further explanation, just how much this workde-
termines thefinal accuracy and performance of
the overhauled clock.

Careful Reassembly

The purpose of reassembly is to make up 2
clock movement from clean and mechanically
perfect parts and from the fully adjusted escape-
ment passed by the watchmaker. During the
process of reassembly, all thetrain wheels will
have to be tested for proper fit in their pivot
holes. Alltrainwheels must have sufficient end-
shake and sideshake to assure that the pivots
will not bind in their pivot holes, and yet the end-
shake and sideshake must not be so great as to
cause a sloppy fit which would result in excessive
wear, erratic operationand possible slipping of
the interlockingteeth. The reassembly opera-
tor will be responsible for certaintests and ad-
justments which will keep the endshakes and
sideshakes withintolerances of a few thousandth:
of an inch. To perform these operations proper-
ly requires a certain sensitivity of touch and
knowledge of how to handle the necessary tools.

In addition, the reassembly operator has the
responsibility of properly oiling all of the vari-
ous pivots not includedinthe escapement. This
requires a reasonable amount of knowledge and
skill—too little oil causes excessive wear and
too much oil causes a rapid gumming-up of the
movement. The reassembly operation is the
next to the last process in the overhaul of the
clock and its importance in the successful over-
haul process is self-evident.

Careful Timing Operations

A properly overhauled Seth Thomas move-
ment may be put on a timing machine and adjust-
ed so that it will show neither a gain nor a loss
of time on the timing machine. When so adjustec
and wound each week, a Seth Thomas movemen:




n test will easily meet the "Timekeeping" re-
{uirements listed under '""Performance Require-
nents—1.B." included earlier in this section.

1t is the job of the timing-machine operator
::) perform the necessary adjustments to the

‘iming screws onthe balance wheel to bring the
‘lock to perfect time. These adjustments also
'fequire that whatever is done to one timing

‘crew be done in exactly the same manner to the
?pposlte timing screw. Whenever adjustments
'n weight are made on other balance screws, it
% again important that the same adjustment be

“erformed on the opposite screw.

i

i

it If symmetry of weight distribution on the

alance wheel is not kept perfect, the result will
e an erratic gain or loss of time and failure of
ihe clock to pass its performance test. The

yviming operator should realize that his is the

ast operation in the overhaul procedure and

hat it is his responsibility to see that the work
f all the other operators is not in vain. If the
erfect poise of the balance wheel is lost, the

scapement unit will have to be returned to the
B
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watchmaker for repoising before the clock will
be able to pass its performance test.

Conclusion for Performance
Requirements

It should be clearto each personinvolvedin
the clock overhaul process that he is a member
of a team and that all the other members depend
upon him to do his work properly. When proper
coordination takes place, clocks in all stages of
damage and wear will flow smoothly through the
overhaul process and will come out in perfect
working condition. Read the instructions as
given in the remainder of this manual, under-
stand what you have to do, do your job well and
you will have the satisfaction of being an effi-
cient member of the team.

Having familiarized yourself with the "Func-
tional Description," "Identification of Seth
Thomas Movementsand Escapements'and "Per-
formance Requirements,' you are now ready to
proceed with the actual disassembly operations,
Section III.
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SECTION III
DISASSEMBLY PROCEDURE

Skill Levels: Disassembly Operations—Mechan-
ical Instrument Assembler,
Junior Grade

Pre-disassembly Inspection Op-
erations—Watchmaker, Senior

Grade

This section contains instructions covering
the recommended procedure for disassembling
Seth Thomas Mechanical, Boat and Deck Clocks.
The reason for disassembly, as described, is to
permit proper cleaning and inspection for pur-
poses of overhaul and repair. Seth Thomas
Clocks have proved rugged and dependable in the
service of the U. S. Navy, but it must be stressed
that they may easily be damaged in the hands of
those unskilled in the care of fine clocks. For
this reason all disassembly operations should
be performedonly by qualified personnel and by
following only the described procedures.

Because of certain differences between the
various Seth Thomas movements and escape-
ments, the description of the disassembly pro-
cedure is divided into several parts, as follows:

1. Pre-disassembly Inspection Operations.
2. Preliminary Disassembly Operations.
3. Movement Disassembly Operations.

A. Disassembly of 5165 Series Mechanical
Clocks and all Boat and Deck Clocks.

B. Disassembly of 5160 Series Mechanical
Clocks.

The disassembly of R-20666, R-20695
and R-18565 Escapements is described
in Section III-A.

Observe that in the arrangement of this sec-
tion "Pre-disassembly Inspection Operations" is
treated before the preliminary disassembly op-
erations which must precede it. This is done in
order that the disassembly procedure shall be
presented to disassembly personnelas a contin-
uous process without being interrupted by mate-
rial which is directed only to a Watchmaker,
Senior Grade.
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Pre-disassembly Inspection

A pre-disassembly inspection is provided
the text. This inspection is to be performe:
after the movement has been removed from tt]
case and after the hands and dial have been r:
moved from the movement. The purpose of ti.
inspection is to determine whether the mov:
ment is worth overhauling and to locate the trc.
bles within the movement. Location of speci
troubles is for the purpose of assuring that the
will be found and remedied during subsequent
spection and reassembly. All clocks worth ove
hauling are to go through the entire overh:|
process as described in this instruction book
pre-disassembly inspection provides a doub.
check that any existing trouble willbe remedie:
It also affords opportunity to record statistic-
of component performance which are valual.
for design and development purposes.

As a part of the pre-disassembly inspect:
a route ticket, listing these defects, is made
for each clock andaccompanies the clock throd
out the overhaul process. The purpose of ti
route ticket is to assure that these defects w:|
be examined and corrected during the regul
overhaul and repair process as described i
this manual.

Before beginning the actual work of disa:!
sembly, turn to Section VII, "Maintenance Par:
Catalog,” and study the group assembly part
lists and the associated exploded views to far.
iarize yourself with the names, appearance 2’
relative positions of all the assemblies anc!|
parts. Also, read Section II, ""Description,” {.
you have not already done so, to learn the fu:!
tions of the various components of the clo,
The knowledge of this information will give y.:.
an appreciation of the disassembly procedu:}
and make your job easier.




Disassembly Inspection

During disassembly there is no inspection
rocedure particularly recommended for the
wurposes of repair. Aside from setting aside
arts obviously damaged, such inspection may
sest be reserved until after cleaning and, there-
ore, it is described in Section IV "Parts In-
;pection, Repair and Cleaning."”

Cools

Most of the tools required are those in-
:luded in every watchmaker's kit. They are
nentioned in the text when necessary. Where
ipecial service tools are needed, or tools are
'mployed for purposes which are not immedi-
‘tely obvious, they are explicitly designated by
umber in the text. Also,they are further iden-
ified in Section VIII of this book, ''Special Serv-
ze Tools and Testing Devices."

NOTE

| oA B el

The description of the pre-
disassembly inspection opera-
tions which follows is directed
only to Watchmakers, Senior
Grade. All other personnel may
skip this portion of the text and

go on to the description of '"Pre-
liminary Disassembly Operations."

«% "6 W - W .
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PRE-DISASSEMBLY INSPECTION
OPERATIONS

- B a

:ill Level: Watchmaker, Senior Grade

3
e Need for Pre-disassembly
yspection Operations

Before a clock is put through the overhaul
~ocess, valuable information can be gained as
4 just what is wrong with it. Every clock that
“'mes infor overhaul has been carefully adjust-

. by the manufacturer and by any Navy repair
op to which it has been previously sent for
,erhaul. Therefore, special repairs and ad-
‘stments will be usually required only when

‘e clock has met with some accident.
i

[

s ‘The first inspection is made after the re-
sswval of the movement from the case and after
= rxemoval of the hands and dial but before the
pvement is disassembled. Such an inspection
1 locate some types of defects much more
pidly than an inspection of the cleaned parts
serx disassembly.

DISASSEMBLY PROCEDURE

All clocks coming in for overhaul must go
through the entire process of Disassembly,
Cleaning, Inspection, etc. as described in this
manual. The findings of the pre-disassembly
inspection are intended to assist the overhaul
process as described and they should not elimi-
nate any of the standard procedures.

For purposes of the first inspection, clocks
coming in for overhaul may be divided into
three classes:

1. Clocks that are in operating order and are
sent infor a routine cleaning, dilingandreg-
ulation. These clocks can go right through
the overhaul process and generally the only
repairs will be to replace any worn parts.

2. Clocks that are not in operating order but
have not met with any accident. These
clocks will have functional disorders such
as gummed oil, excessive wear or mechan-
ical failure. By locating the trouble before
disassembly, it will be assured that this
fault will be corrected during the process
of cleaning, inspection and reassembly.

3. Clocks that have met with an accident.
Clocks of this type will require a double
check after cleaning because the damage
may easily be more extensive than is im-
mediately visible. A report of this nature
will assure that the inspection and reas-
sembly operations will correct the trouble.

The person performing the first inspection
should be thoroughly acquainted with the '"Clock
Movement Assembly Adjustment Standards'" and
"Clock Escapement Assembly Adjustment Stand-
ards" indicated in the index of the Control Man-
ual. He should also be thoroughly acquainted
with all phases of the overhaul process as de-
scribed in this manual. Itisthe duty of the pre-
disassembly inspector to fill out the route ticket
which will accompany each clock and each es-
capement. This willassure that any suchdefects
will be located and corrected as described in
Sections IV and IV-A of this manual and that
further checks and adjustments willbe made as
described in Section V.

The persons doing the various inspection and
reassembly operations will initial the route
ticket for each movement and escapement to in-
dicate that they have done their part in correct-
ing the original trouble.

Pre-disaésembly Inspection
Operations
Thefirst inspection will take place after the

movement has been removed from the case and
after the hands and dials have been removed.
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The procedure for the pre-disassembly in-
spection is as follows:

1. Checkthe general condition of the movement
with regard to corrosion, oil gumming and
any obvious physical damage.

2. Make all the checks listed under 'Clock
Movement Final Inspection Operations" as
listed in Section V of this manual.

3. From the results of the inspection, deter-
mine whether the clock will be overhauled,
or surveyed and salvaged. The "Surveyand
Salvage Standards' as set forth in the Con-
trol Manual is the basis for this decision.
Indicate the disposition on the route ticket.
If the instrument is to be surveyed, also
indicate on the route ticket the salvaging to
be performed. Serviceable parts should be
turned in to the Instrument Control Center
for stock as available replacements.

4. On the route ticket for the movement, in-
dicate any recommendations for replace-
ment during parts inspection or readjust-
ment during movement reassembly. On
the route ticket, enter the specific parts or
fits to be checked.

5. On the route ticket for the escapement, in-
dicate any recommendations for replace-
ment, repair or readjustment during "Es-
capement Operations' as described in Sec-
tion IV-A. On the route ticket, enter the
specific parts or fits to be checked.

6. On the routeticket, indicate the appearance
standards that shall be met by the over-
hauled clock—see ""Appearance Standards"
as indexed in the Control Manual.

7. Place the route tickets in the partstray for
delivery to the movement disassembler.

The inspected clock with its route ticket, on
which you have recorded all defects to be
checked, or on which you have entered direc-
tions to survey and salvage, should be returned
to the Instrument Control Center.

PRELIMINARY DISASSEMBLY OPERATIONS

Skill Level: Mechanical Instrument Assembler,
Junior Grade

The purpose of the preliminary disassembly
operations is to remove the movementfrom the
case and to remove the hands and dial compo-
nents from the movement. These, operations
permit the movement to be inspected so that
the pre-disassembly inspection previously de-
scribed may be carried out.
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Figure 26

Using the hand removers with felt pads

(Tool No. 2A), remove the sweep second

hand as shown in Fig. 26. The purpose of
the felt pads on the heels of the hand re-
movers isto puta cushionbetween the bear-
ing surface of the hand removers and the
dialto prevent the dialfrom being scratched.

Remove the hand nut with the hand nut pliers
(Tool No. 3A) as shown in Fig. 27. Tool No.
3A has a hard rubber insert to enable the
round hand nutto be turned without slipping.
Remove the minute and hour hands with the
hand removers with felt pads, Tool No. 2A.

Figure 27

Hole for Taper Pin
in Dial Ring Foot

1.

DISASSEMBLY PROCEDURE

DIAL RING

MINUTE WHEEL WASHER

Figure 28

Tilt the dial and movement so that you can
see the three dial foot taper pins holding
the dial ring feet to the front plate of the
movement. See Fig. 28. With a pair of

pliers, pull out the three taper pins. If the
pins are very tight, they can be loosened
by turning the pliers so that the pin is

turned about its axis while being pulled out.

Lift off the dial with the attached dial ring
as shown in Fig. 28. For purposes of re-
pair the dial may be separated from the
dial ring by removing the three dial screws
(see Fig. 136)—otherwise the two parts are
not ordinarily disassembled.

Place the case, the dial, the hands and the
movement in the parts tray for delivery to
the pre-disassembly inspector.
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Preliminary Disassembly Operations—
All Boat and Deck Clocks

1. With the fingers, loosen the case knob on

‘the side of the case (see Figs. 29 and 30)

until the case is free to swing away from
the back plate.

2. Work will be facilitated by separating the

case from the back plate and bulkhead
plate. This can be done by pulling outthe
hinge pin (see Fig. 29), or by unscrewing
the hinge pins (see Fig. 30). ’

Place the case onthe work bench, dial down.
Remove the three dust cover case mounting
screws which hold the dialed movement and
the dust cover inside the case. See Figs.
29 and 30.

DUST COVER MOVEMENT
MOUNTING SCREW

Figure 29—Phenolic Case Boat and Deck Clock

28



8.

1.

3
. 1.
g
i

Turn the dialed movementover sothat itis
dial side up and stands on the four extension
pillars in the position shown in Fig. 31.

Remove the hand nut with the hand nut sock-
et wrench (Tool No. 4A) as shown in Fig. 31.

Figure 31

Using the hand removers with felt pads
(Tool No. 2A), remove the mimute and hour
hands as shown in Fig. 32. Remove the
second hand. The purpose of the felt pads
on the heels of the hand removers is to put
a cushion between the bearing surface of
the hand removers and the dial to prevent
the dial from being scratched.

Tilt the dial and movement so that you can
see the taper pins holding the dialring feet
to the front plate of the movement. Refer
to Fig. 33. With a pair of pliers, pull out
the three taper pins. If the pins are very
tight, they can be loosened by turning the
pliers so that the pin is turned about its

axis while being pulled out.

Lift off the dial with the attached dial ring
and reflector as shown in Fig. 33. For
purposes of repair, the dial may be sepa-
rated from the dial ring by removing the
three reflector screws (see Figs.137and
138) —otherwise the three parts are not
ordinarily disassembled.

Place the case, the dial, the hands and the
movement in the parts tray for delivery to
the pre-disassembly inspector.

256376 O - 53 -3

DISASSEMBLY PROCEDURE

Figure 32

Hole for / ((
taper pin N\

DIAL RING

in dial
ring foot

WHEEL
WASHER

Figure 33
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PRE-DISASSEMBLY INSPECTION
OPERATIONS

Skill Level: Watchmaker, Senior Grade

Perform the inspection previouslydescribed
in this section under the above heading.

MOVEMENT DISASSEMBLY
OPERATIONS

8kill Level: Mechanical Instrument Assembler,
Junior Grade

During the disassembly of the movement,
the parts should be put in the cleaning trays as
soon as they are taken out of the movement.
The arrangement of the parts in the cleaning
trays is shown in ""Cleaning'"—see the Control
Manual index.

Two basic differences exist in the 5165
Series Movements—the Mechanical Clock Move-
ments and the Boat and Deck Clock Movements.

In the Mechanical Clock Movements, the 5165
is typical—the variations being for 24-hour dial
arrangement (5165-A) and an Elgin escapement
(5169). The 5169-A movement has both a 24-

hour dial arrangement and an Elgin escapement.

In the Boat and Deck Clock Movements, the
5188 is typical. Variations in appearance are
minor and are completely discussed in Section
1I, "Description.”

In the disassembly instructions for the
5165 Series, the 5165 will be given complete
treatment, and suitable notes will be included
when a modification must be made in the pro-
cedure to cover the various Boat and Deck
Clock Movements.

Since 5160 Series Mechanical Clock move-
ments are quite different, they will be treated
later in this S8ection under ""Disassembly of the
5160 Series Mechanical Clocks."

DISASSEMBLY OF 5165 SERIES
MECHANICAL CLOCKS AND ALL
BOAT AND DECK CLOCKS

CAUTION

In Operation 1 use only a let-
down key with no projecting

30

wings (similar to Tool No. §A,
which is indexed in Section VII).
Use of a winding key may result
in serious injury to the fingers
if they should slip while holding
the key against the force of the
mainspring. K a letdown key is
not available, have the shop
make up one for you by fitting a
smooth round handle to a wind-
ing key.

1. Before doing any disassembly work, let
down the mainspring. Place the mainspring
letdown key (Tool No. 5A) over the squared
end of the barrel arbor and hold it firmly
with the fingers of one hand. Withthe other
hand, hold the movement and press the click
stud aside with the thumb, as shown in Fig.
34, so that the ratchet wheel is disengaged
from the click. The click will not disen-
gage fromthe ratchet wheel when you press
on the stud. To do this you must turn the
winding key a very small amount (less than
1/8 of a turn) in a clockwise direction.
When you do this, you will feel the click
disengage from the ratchet wheel and the
force of the mainspring will be felt in the
hand holding the letdown key. Allow the
letdown key to spin slowly in the fingers
until the mainspring is completely run do

MAINSPRING
LETDOWN KEY
(On squared end

CLICK STUD

Figure 34
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REGULATOR
MINUTE GEAR
WHEEL ]
 ANNON PINION

REGULATOR

t
REGULATOR
sEAR SPRING

LEVER SCREW

REGULATOR
LEVER

¥
sFigure 35—5165 Mechanical Clock Movement
nr

2. Place the movement dial side up on the
movement workblock, Tool No. 1B. Remove
the minute wheel washer by spreading its
slot with a screwdriver. Lift off the hour
wheel and the minute wheel. See Fig. 35.

A. K there is any damage in the hand-set

shaft components in Boat and Deck

/ Clock Movements, these parts should be
removed at this time. For purposes of

V cleaning, they may be left in position
attached to the front plate. In order to
remove the hand-set shaft and collet,
loosen the collet screw and pull out the
hand-set shaft and pinion through the
front plate. Remove the collet. See
Fig. 36.

}. Using the hand removers with felt pads
(Tool No. 2A), as shown in Fig. 37, pry off
the cannon pinion.

t. X there is any damage to the regulator
gear, this part should be removed at this

HOUR WHEEL

DISASSEMBLY PROCEDURE

MINUTE
0 WHEEL

Ca [/ WASHER

MINUTE
WHEEL

REGULATOR
LEVER

REGULATOR
LEVER

REGULATOR GEAR
SPRING SET
R GEAR SHAFT
REGULATOR G COLLET
HAND SET SHAFT COLLET SCREW

" Figure 36—5189 Boat and Deck Clock

Movement
HAND REGULATOR
REMOVER GEAR
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BACK PLATE ——

BARREL ASSEMBLY

ESCAPEMENT
ASSEMBLY

32

REGULATOR

REGULATOR
LEVER SCREW

time. However, for ordinary cleaning pur- ~
poses, these parts may be left mounted in
position. To remove the regulator gear,
loosen the regulator lever screw (see
Fig. 35), pull out the regulator gear along
with the regulator gear spring. See Fig. 36.
Remove the now loose regulator lever from
between the back plateand the train plate.

NOTE

In the Mechanical Clock move-
ments, the regulator gear
and regulator gear spring pull
out from the dial side. In the
Boat and Deck Clocks, the reg-
ulator shaft components pull
out from the train side.

Turn the movement over so that it is train
side up (back plate up) on the movement
work block (Tool No. 1B) and in the position
shown in Fig. 38.

Figure 38
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"jgure 41—5165 Mechanical Clock Movement

DISASSEMBLY PROCEDURE

8. Lift out the mainspring barrel along with
the ratchet wheel and ratchet wheel spacer.
See Figs. 41 and 42,

NOTE

Mainspring barrels may be set
aside for separate disassembly
or they may be disassembled at
this time—as suits the facilities
of the repair activity. Barrel
disassembly is described here
(Operations 9 through 11) for
purposes of continuity.

CAUTION

Do not use a steel-headed ham-
mer in Operation 9—it will de-
form the end of the barrel arbor.

EXTENSION PILLAR— [—START and STOP
KNOB SCREW
START and STOP
BARREL
KNOB : ASSEMBLY
b‘

ESCAPEMENT
MOUNTING
SCREW ——¢

ESCAPEMENT START and STOP
ASSEMBLY _cz ) | 7 | SHAFT SPRING

Figure 42—5189 Boat and Deck Clock
Movement
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BARREL CAP

BARREL HOOK

Figure 43—Mechanical Clock—Barrel
Assembly

9. To remove the barrel cap, hold the barrel
tightly in one hand and smartly strike the
end of the barrel arbor farthest from the
cap with a plastic- or a wood-headed ham~-
mer. The shoulder of the arbor will trans-
mit this blow directly to the inside of the
cap and force it out. See Figs. 43 and 44.

) BARREL CAP

\ ; | |
q
3

Figure 44—Boat and Deck Clock—Barrel
Assembly
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10. Unhook the barrel arbor from the main-

spring and remove the arbor. Refer to
Figs. 43 and 44.

CAUTION

The only safe method of per-
forming Operation 11 (removing
the mainspring from the barrel)
is to use the mainspring wind-~
ing tool (Tool No. 9A) in the man-
ner described. Methods of hand
removal, although simpler, al-
ways involve serious danger to
the hands and face should the
fingers slip in their grip on the
oily mainspring. No hand remov-
al method is recommended.

11. To removethe mainspring, placethebarrel
on the mainspring winder (Tool No. 9A) so
that the inner end of the mainspring is en’
gaged by the hook on the turning shaft of
the winder. Wind the spring onto the wind-
er shaft just enough to form enough spa
inside the barrel so that you may insert
into the barrel the portion of the winder
which holds the outer turn of the mainspri
When the mainspring is securely held by
the winder, turn the barrel back and forty
to disengage the outer end of the mainspri
from the barrel hook. Pull off the barrel,
leaving the mainspring on the winder. Hol
the winding handle firmly and release th
click preventing the mainspring from un-
winding. Slowly turn the handle so asto
unwind the mainspring. Pull on the outer
end of the mainspring while unwinding s
as to draw it out of the winder.

ESCAPEMENT
ASSEMBLY

ESCAPEMENT MOU

7

)

Wl
>/

«
>
=

)
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Discard the mainspring, since a new one
will be used upon reassembly.

If the regulator lever was not removed in
Operation 4, loosen the regulator lever
screw and lift off the regulator. Unscrew

.
n the escapement mounting screw and lift
m off the escapement as a complete unit as
" shown in Fig. 45. Also refer to Figs. 41
" and 42. Set the escapement aside, for sep-
w  arate disassembly.
v
't NOTE
¥
}] Disassembly of the escapement is
] simple enough to be performed by
| any Instrument Assembler, Junior
Grade, who has seen the process
3 demonstrated by a skilled opera-
{ tor. More manual dexterity is re-
x quired than is the case with the
o rest of the movement, but it has
- been well demonstrated that es-
M capement disassembly may be ef-
= ficiently carried out by this skill.
3
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' 7 7
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/
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EAR SHAFT
CENTER CENTER
" I'HIRD) WHEEL - WHEEL BRIDGE
Figure 46

TRAIN PLATE

(THIRD) WHEEL

DISASSEMBLY PROCEDURE

BACK
PLATE
PILLAR

CLICK SPRING

Figure 47

Since there are three major types
of escapements used in Seth
Thomas Movements and since es-
capement disassembly may be car-
ried out by a person other than the
one disassembling the main move-
ment, the procedure is described
under "Escapement Disassembly,"
Section II-A.

13. Unscrew the two train plate screws. Un-

screw the two back plate pillars with the
pillar pliers (Tool No. 6A) and remove the
train plate as shown in Fig. 46.

A. Fig. 47 shows lifting off the train plate
for Boat and Deck Clocks.
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TRAIN PLATE SCREW

BACK PLATE

1 |
CENTER WHEEL
BRIDGE SCREW
|

FRONT PLATE CLICK

Figure 48—5165 Mechanical Clock Movement

14, Lift out the fifth, the fourth and the second
wheels. See Fig. 48.

A. In Boat and Deck Clock Movements al-
sotake outthe center wheel. See Fig. 49.

15. Unscrew the three center wheel bridge
screws, as shown in Fig. 50, and remove
the center wheel bridge.

A. There is no center wheel bridge on the

Boat and Deck Clock Movements—pro-
ceed with Operation 16.
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|CENTER WHEEL
. BRIDGE

Figure 50

DISASSEMBLY OF THE 5160 SERIES
MECHANICAL CLOCKS
d (5160, 5161-A, 5164, 5164-A)

CAUTION

In Operation 1 use only a let-
4 down key with no projecting
wings (similar to Tool No. 5A,
which is indexed in Section VII).
Use of a winding key may result
in serious injury to the fingers
if they should slip while holding
the key against the force of the
mainspring. I a letdown key is
not available, have the shop make
up one for you by fitting a smooth
round handle to a winding key.

)

| o Te

o~ = h & 3

DISASSEMBLY PROCEDURE

CENTER
WHEEL

O\

AN
) RN CLICK
SPRING
\ ‘\\\ BACK
»J\ PLATE

SN @y PILLAR

=)
x|

REGULATOR

GEAR STAFF
CENTER WHEEL TRAIN PLATE
BRIDGE PILLAR PILLAR

Figure 51

1. Before doing any disassembly work, let
down the mainspring. Placethe mainspring
letdown key (Tool No. 5A) over the squared
end of the barrel arbor and hold it firmly
with the fingers of one hand. With the other
hand hold the movement and press the click
stud aside with the thumb as shown in Fig.
52, so that the ratchet wheel is disengaged
from the click. The click will not disen-
gage from the ratchet wheel when you press
on the stud. To do this you must turn the
winding key a very small amount (less than
1/8 of a turn) in a clockwise direction.
When you do this you willfeel the click dis-
engage from the ratchet wheel and the force
of the mainspring will be felt in the hand
holding the letdown key. Allow the letdown
key to spin slowly in the fingers until the
mainspring is completely run down.
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KEY
end
%0r)

Figure 52

2. Place the movement dial side up on the

movement work block, Tool No. 1C. Re-
move the minute wheel washer by spreading
the slot with a screwdriver. Unscrew the
two screws holding down the hour wheel
bridge and lift off the hour wheel bridge as
as shown in Fig, 53. Remove the two hour
wheel bridge collars,

e wwvIun DIAASGA

Figure 53
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INDEX
CANNON PINION WHEEL

REGULATOR

Figure 55

NOTE

Mainspring barrels may be set
aside for separate disassembly
or they may be disassembled at
this time—as suits the facilities
of the repair activity. Barrel
disassembly is described here
(Operations 8 through 10) for
purposes of continuity.

CAUTION

Do not use a steel-headed ham-
mer in Operation 8—it will de-
form the end of the barrel arbor.

To remove the barrel cap, hold the barrel
tightly in one hand and strongly hit the
squared end of the barrel arbor with a
plastic- or wood-headed hammer. The
shoulder of the arbor will transmit this
force directly to the inside of the cap and
force it out. See Fig. 57.

Unhook the barrel arbor from the main-
spring and remove the arbor. See Fig. 57.

CAUTION
The only safe method of per-

forming Operation 10 (removlng
the mainspring from the barrel

DISASSEMBLY PROCEDURE

Screwdriver

—REGULATOR
LEVER

ESCAPEMENT

HOOK

—RATCHET WHEEL
SPACER

Figure 57
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10.

is to use the mainspring winding
tool (Tool No. 9A) in the manner
described. Methods of hand re-
moval, although simpler, always
involve serious danger to the
hands and face should the fingers
slip in their grip on the oily
mainspring. No hand removal
method is recommended.

To remove the mainspring, place the barrel
on the mainspring winder (Tool No. 9A) so
that the inner end of the mainspring is en-
gaged by the hook on the turning shaft of the
winder. Wind the spring onto the winder
shaft just enough to form enough space in-
side the barrel so that you may insert into
the barrel the portion of the winder which
holds the outer turn of the mainspring.
When the mainspring is securely held by
the winder, turn the barrel back and forth
to disengage the outer end of the mainspring
from the barrel hook. Pull off the barrel,
leaving the mainspring on the winder. Hold
the winding handle firmly and release the
click preventing the mainspring from un-
winding. Slowly turn the handle so as to
unwind the mainspring. Pull on the outer
end of the mainspring while unwinding so
as to draw it out of the winder,

REGULATOR / )

ESCAPEMENT f
ASSEMBLY

ESCAPEMENT i v
MOUNTING a )
SCREW HOLES <,

40

\\ 7 ESCAPEMENT
o MOUNTING
SCREW HOLES
Figure 58



NOTE

Disassembly of the escapement
is simple enough to be performed
by any Instrument Assembler,
Junior Grade, who has seen the
process demonstrated by a
skilled operator. More manual
dexterity is required than is the
case with the rest of the move-
ment, but it has been well demon-
strated that escapement disassem-
bly may be efficiently carried out
i by this skill level.

Since the escapement disassembly
. may be carried out by a person
other than the one disassembling
the main movement, the procedure
is described under "Escapement

\y Disassembly," Section II-A.

1'TRAIN PLATE ,——BACK PLATE
g SCREW » PILLAR

)

1

')

1

CENTER
/(THIRD) WHEEL

CLICK
3¢
{Figure 60—5160 Mechanical Clock Movement

DISASSEMBLY PROCEDURE

CENTER
WHEEL

REGULATOR =%
GEAR SHAFT

REGULATOR SHAFT /)
FRICTION SPRING

Figure 61

13. Unscrew the two train plate screws. Un-
screw the two back plate pillars with the
pillar pliers (Tool No. 6A) and remove the
train plate as shown in Fig. 59.

14. Lift out the fifth, the fourth, the second and
the third wheels. See Figs. 60 and 61.

15. For purposesof cleaning, no further disas-
sembly is required. The various pillars at-
tached to the front plate need not be disas-
sembled. The click, click spring and regu-
lator gear remain attached unless there is
obvious need for them to be replaced. See
Fig. 61.

All parts of the movement with the exception
of the escapement should now be in the cleaning
trays. After the escapement is disassembled
and placed in its individual cleaning tray, re-
turn the trays to the Instrument Control Center.
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SECTION III-A |
ESCAPEMENT DISASSEMBLY

Skill Level: Mechanicallnstrument Assembler,

Junior Grade
Although the three escapements used in Seth The following operations may readily be
ThomasMechanical, BoatandDeck Clocks differ performed by any Mechanical Instrument As-
somewhat in appearance, they are very similar sembler, Junior Grade, after one or two dem-
in the function of their parts. For this reason, onstrations of the manual techniques involved.

the disassembly of all three escapements is
treated simultaneously. Since the R-20666 es-

capement is theone in most widespread use, its 1. Place the escapement upon the escapement
disassembly is described. The disassembly of work block (Tool No. 7B for Seth Thomas
the R-20695 and the R-18565 escapements are Escapementsand Tool No. 7C for Elgin Es-
adequately i1lustrated by means of exploded views, capements). The potance should be placed
and appropriate notes are included in the text to down in the work block hole so that the es-
call attention to any difference in the disassem- capement lies level as shown In Figs. 62,
bly of these escapements from the R-20666. 63 and 64.

/ BALANCE WHEEL

HAIRSPRING STUD

HAIRSPRING
STUD SCREV

Screwdriver

Figure 62—"New" Seth Thomas Escapement (R—20666)
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Figure 63—"0ld" Seth Thomas Escapement (R—18565)

Loosen the hairspring stud screw several
turns, as shown in Figs. 62, 63 and 64, to
release the hairspring stud from its hole
on the balance cock. With a very small
screwdriver, push the hairspring stud down
outof its hole in the balance cock. Retight-
en the stud screw into the balance cock.

Unscrew the balance cock screw.

CAUTION

In Operation 4 (removing the
balance cock) be sure to lift
the free end of the balance cock
with tweezers while prying the
baseloosefrom the escapement
plate. Ifthe free end of the bal-
ance cock is not lifted, the pry-

Figure 64—Elgin Escapement (R—20895)
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ing may put a downward force
on the free end of the balance
cock—resulting in damage to
the balance staff pivots.

4. The balance cock will remain in position,
being held by its steady pins. Grasp the
free end of the balance cock with tweezers
and apply a slight upward force. Pry the
balance cock loose from the escapement
plate by using a small screwdriver in the
prying hole. Lift off the balance cock. See
Figs. 65, 66, 67 and 68. No further disas-
sembly of the balance cock is to take place
before cleaning.

5. Lift out the entire balance wheel as shown
in Fig 69, and also in Figs. 66, 67 and 68,
and put it in the cleaning tray without any
further disassembly.

CAUTION

In Operation 6 (removing the
escape and pallet cock) the
free end of the escape and pal-
let cock must be lifted with
tweezers while prying the base
loose from the escapement

BALANCE COCK

BALANCE
WHEEL

gl |

[T
l \
“ h Screwdriv;

Tweezers

Figure 65
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REGULATOR
(not removed for
purposes of cleaning

BALANCE COCK
SCREW

REGULATOR PIN¢

ESCAPE and g’gg.:z

BALANCE
WHEEL
ASSEMBLY

PALLET PALLET COCE

ESCAPEMENT PLATE—I POTANCH

Figure 66—"New" Seth Thomas Escapemen
(R—20666)

plate, If the free end of the es=
cape and palletcock is not lifted,
the prying may put a downward
force on the free end of the cock,
resulting in damage to the pallet
and escape wheel pivots.

6. Unscrew the escape and pallet cock screﬂ
and remove the escape and pallet cock ;;
shown in Fig. 70. Also see Figs. 66, ¢
and 68. Lift out the pallet and the esca:
wheel. See Fig. 71, and also Figs. 66, 6]
and 68.

A. In the Elgin escapement, there are se;]
arate cocks for the pallet and the e:
cape wheel—each cock being held dos
by one screw, Refer to Fig. 68, U:
screw the pallet cock screw, remove:
escape cock and lift out the escape wh
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/ Figure 67—"01d" Seth Thomas Escapement
(R—18565)
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3 PLATE

5 Figure 69
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REGULATOR PINS

—
mecuLaTon BAEE,
(not removed for
purpose of cleaning) i__'

COCK SCREW

ESCAPE
WHEEL—
N\—PALLET
COCK SCREW
\— PALLET
PALLET ! COCK

Figure 68—Elgin Escapement
(R—20695)

Screwdriver

ESCAPE and PALLET
COCK

Figure 70
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ESCAPE WHEEL
PALLET

ESCAPEMENT
PLATE

The disassembly of the escapement is nov
complete, as far as required for the purposes
of cleaning. The escapement parts should allr
be in the escapement cleaning tray. Place the
escapement cleaning tray into the parts tray
and return to the Instrument Control Center.
From there the disassembled escapement wil
be cleaned and then turned over to watchmaker’
for reassembly and adjustment. As has beex
pointed out previously, if the volume of escapeq
ment repair is sufficient, centralized repair af
escapements can be established. This arrange]
ment would allow a competent mechanical ir-
strument assembler the opportunity of lwntngi
this specialty of escapement reassembly. De-
velopment of skills and knowledge along this
path would allow the mechanical instrument as
sembler to graduate into the watch repair field

At this point, a2 Seth Thomas movement, ir
cluding the escapement, would have been disas
sembled. The next series of operations to be
performed, are those described in Section IV,
"Parts Inspection, Repair and Cleaning."
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The purpose of the procedures included with-
in this section is to prepare a complete set of
sclean and serviceable parts that will reassemble
, easily and efficiently. The pre-disassembly in-
-spection determined what parts were defective
-and what particular fits were not within tolerance
+—as muchas thiswas possible before disassem-
bly. Thesefunctional defects were noted on the
route ticket, and all parts listed or parts con-
cerned in any defective fits listed on the route

ticket must be double-checked for defects.
Remember that the defects noted on the route
ticket are to be checked in addition to the inspec-
tion procedures in this section.

The economy of clock overhaul is largely
determined by the skill and efficiency of the
inspector. Time and money invested in the re-
assembly of a clockwill be wasted if a defective
part is included. A defective part which has
passed inspection will either cause a clock to
fail in passing its performancetestor, which is
still more undesirable, it will cause a clockto
have an early breakdown when it is placed in
serviceinthe Fleet. The responsibility is yours
—learn your job and apply yourself to it.

[nspection Standards

Seth Thomas Mechanical, Boat and Deck
Clocks were designed and manufactured on the
basis of interchangeable parts, and every part
can be replaced without causing any special
problems of fitting or matching. Repairs are
expensive and tend to destroy the standard di-
mensions of a part. Donot perform any repairs
:hat involve machlnlﬁ. This is to be the policy
w~ith all parts—including those in the escapement.
Replace all parts which have functional defects
or structural weakness—not merelyfor the sake
of appearance. Refinishing of the clock case
and bezel is the only true repair which is per-
missible. Further discussion of this policy will
be included in the specific inspection instruc-
tions which are set forth later in this section.

PARTS INSPECTION, REPAIR AND CLEANING

SECTION IV
PARTS INSPECTION, REPAIR AND CLEANING

Skill Levels: Cleaning Operations—Cleaner

Inspection Operations—Mechan-
ical Instrument Assembler,
Senior Grade

Performance and
Usage Data

The Navigational Instruments Section of
the Bureau of Ships needs to be informed as to
how various clock parts are holding up in serv-
ice. It is only with complete recorded facts
that designimprovements can be made to bring
about desirable changes. Therefore, from time
to time, you will be requested to report on cer-
tain conditions of performance; this is a very
important function of inspection, so don't pass
if off lightly. In addition, since youare the "eyes
and ears" of the Bureau of Ships, you should
take it upon yourself to bring attention to certain
of your own observations which you consider
important. Remember that the Navy is one of
the largest individual users of clocks in the
world and, as a result, youwill gather a tremen-
dous amount of information on the performance
ofallclockparts. Itis onlyfrom the experience
data you supply that the Bureau can be kept up
to dateondevelopmentsinthefield. Your efforts
inthis connection will be very much appreciated.

CLEANING OPERATIONS

Skill Level: Cleaner

Clean all parts—case, dial, movement and
escapement parts. The standard techniquesand
materials to be used are fully described in
""Cleaning Clock Parts" as referenced in the
index of the Control Manual. No instructions
are given here.

NOTE

Parts that are obviously defec-

tive need not be cleaned. They

should be replaced with new parts
in the cleaning baskets so that

clean new partswill be available

for reassembly.
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INSPECTION OPERATIONS

Skill Level: MechanicalIlnstrument Assembler,
Senior Grade

The exploded view and parts lists inthe Main-
tenance Parts Catalog (Section VII) will provide
ameans for identifying parts and obtaining stock
numbers for requisitioning replacements. The
parts listsalso indicate those parts which should
be replaced as a subassembly and not individually.

NOTE

All inspection and repair work
on the escapement other than pre-
liminary disassemblyand clean-
ing is to be done only by Watch-
makers, Junior Grade, under
the supervisionofa Watchmaker,
Senior Grade. For this reason,
inspection and repair is divided
into two parts: One part for the
case, dial and movement less
the escapement (Section IV) and
one part for the escapement opera-
tions alone (Section IV-A).

Inspection of the Case, Dial and
Movement—Less Escapement

After the disassembled parts are perfectly
cleaned, the parts tray will be delivered to the
inspector—Iless the escapement parts which will
go to the Escapement Repair Group. The check
listwhich follows tells you the defects for which
you should look. Worn, damaged or badly cor-
roded parts are tobe replaced. The check list
mentions particular checks that are required,
although various other reasons may be found
for replacing a part. It should be noted that no
repairs should be attempted other than those
indicated. Thebasic reasonfor thisthat it is
usually more economical to replace a defective
part with a new one rather than to repair it.
Repairs are expensive and often cause a chang-
ing of the dimensions of parts which results in
complications during reassembly.

CAUTION

The parts you receive will be
clean—keep them that way.
Keep handling to a minimum
and use tweezers whenever
possible. Fingerprints hold
dust, promote corrosion and
interfere with proper oiling.
Pivots and bushings are spe-
cially critical points—never
touch them with the fingers.
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NOTE

Because case, dial and hand in-
spection and refinishing may in-
volve the use of paints andbuff-
ing equipment, itis recommended
that these operations be perform-
ed by a different inspector and
away from the movement inspec-
tion position. Such procedure
will minimize the likelihood of
dirtying the movement parts.

INSPECTION CHECK LIST

Before proceeding to make any of the checks
on the following list, first refer to the ''rout:
ticket" accompanying the clock parts. This
route ticket may bear notationswhich are to b:
considered in addition to the check list whict
follows. As you carry on in accord with eac
notation, initial it to indicate that the work h::
beendone. Theappearance standards called fc:
in these instructions are essentially for "lii:
new" final appearance. Refer to the route tic:
et to checkwhether any other appearance stand-
ards are specifically called for.

Case and Dial
Components

1. Checkcasesand bezels for cracks, break:
chips, warpage or damaged hinge lugs whic:
prevent proper closing of the case or per-
mit the entry of dust or moisture. If a-
such condition exists, the part must be r¢
placed with a new one.

2. Check cases, bezels, back plates and bulk-
head plates for superficial scratches, chip:
and damage tothe finish. Thesedefectsar:
not a cause for replacement unless the:
cannot be removed and seriously affect -
appearance of the clock.

Scarred hinge pins and case knobs may b:
replaced. Finish damage may be remov::
by careful use of a very fine wire wheel ¢
sandpaper, followed by buffing to a polist
that will match the rest of the case. Whe
the black finish has worn off metal inser:
which are used for hinging and locking th:
case, the exposed portion should be wire
brushed clean and carefully touched up wi-
matching paint—see "Paints" as referre:
to in the index of the Control Manual.

3. In the case of Mechanical Clocks, insped
theglass setinto the bezel and temporari’
remove the lockingwire in order to inspe:
the waterproof cement seal of the glasst
the bezel. If the glass is broken, cracke:
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or badly scratched, it should be replaced
with a new one and resealed to the bezel
with waterproof cement—see '"Waterproof-
ing" as indexed in the Control Manual. If
the waterproof seal is not in perfect con-
dition, the glass should be resealed to the
bezel with waterproof cement.

In the case of Boat and Deck Clocks, the
permoseal crystal is not replaceable—the
entire case must be replaced. Carefully
inspect the permoseal crystal for any breaks
or cracks which might permit the entry of
dust or moisture. If suchacondition exists,
the case must be replaced. Do not replace
the case because of superficial scratches
on the crystal. Only scratches which pre-
vent proper reading of the dial would war-
rant replacement in such case.

. Inspect cork and rubber gaskets used to

seal the case and rubber discs used for
shock mounting. Check these parts for

cracks, breaks and brittleness that indicate
that the material is aged and dried out. If

this condition is found, replace the part
with a new one.

Inspectthe dial and dial ring for any deform-
ity or breakage. Inthese cases, replace the
defective part. See that the numerals and
markings on the dial are bright and clear.
Superficial dial scratches are not to be the
cause for replacement. Minor chips in the
numerals and other dial markings may be
retouchedwith matching paint. See''Paints"
inthe index of the ControlManual. However,
do not attempt any refinishing which involves
more thana few minor scratches or chips—
inthat event, replace the dialwitha new one.

Check the hour, minute and second hands
for bending, cracks or other physical de-
formities. If these are noted, replace the
hand with a new one. If the finish of any of
the hands is chipped or flaked, replace it
with a new part.

Recheck the route ticket as it applies to the
case, dialand handinspection to make sure
you have initialedand attended to each of
the recommendations.

After the inspectionand repair workis com-

rlete on the case components, the dial, and the
1ancls.a, place the parts in the parts tray for de-
«very to the movement inspector.
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CAUTION

Replacement parts procured
from stock should be clean
and in sealed containers. If
the parts are not sealedor if
preserving material has been

PARTS INSPECTION, REPAIR AND CLEANING

put on them, have the parts
cleaned before placing them
in with the movement being
inspected.

Movement Inspection

1.

Check the pivots of all the train wheels. If
the pivotsareworn, scored, bent or broken,
replace with a new wheel.

Check the teeth of all the train wheels
and their pinions. If the teeth appear cor-
roded, bent, worn or broken, replace with
a new wheel.

. Check each staff and the fit of each wheel

on its staff. Replace any wheel which has
a bent staff or which has loosened in its
fastening to the staff.

. Check the teeth on the barrel, the ratchet

wheel, the cannon pinion, the minute wheel
and the hour wheel. Also check the teeth
on the regulator gear andthe threadson the
regulator index wheelworm screw. In the
case of the Boat and Deck Clocks movement,
check the hand set shaft pinion teeth. If any
teeth or threads show any corrosion, bend-
ing, wear or breakage, replace the part.

. Check barrel hook for looseness. If hook

is loose, be especially careful in checking
for bent teeth. If a bent toothis found, re-
place the entire barrel. If hook is loose
but no teeth are bent, the hook may be tight-
ened by peening over the rivet.

In the case of the Boat and Deck Clocks
movement, check the start and stop shaft
spring and lever arm spring for any corro-
sion, deformity or breakage. If such is
found, replace the spring with a new one.

. Check each plate and bridge for any bend-

ing, cracksor corrosionwhichwould affect
the fit of any of the movement parts. Any of
these conditions required replacement with
a new plate or bridge.

. In regard toall other miscellaneous pillars,

screws, arbors, etc., the rule is asfollows:
If any part has corrosion, wear, bending or
breakage which interferes withits function
in the movement, it must be replaced.

When the case, dial, and movement parts
have gone through inspection, they should
be put back in the parts tray.

Recheckthe route ticket to seethat all the
recommendations referring to movement
inspection have been initialed to indicate
that the work has been done. Return the
parts tray to the Instrument Control Center.

49



SETH THOMAS CLOCKS

SECTION IV-A

ESCAPEMENT OPERATIONS PROCEDURE

Skill Levels: All Escapement Operations Ex-
cept Matching—Watchmaker,
Junior Grade

Escapement Matching Operations,
Bench Inspection Operations and
Supervision—Watchmaker, Senior

Grade

The larger part of the operations described
in this section are intended for Junior Grade
Watchmakers who are under the supervision of
a Senior Grade Watchmaker. When the skill of
a Senior Watchmaker is required for certain
critical adjustments, special note will be made.

As mentioned in Section I, Mechanical In-
strument Assemblers, Senior Grade, may be
trained to doworkas'EscapementSpecialists.”
It has been demonstrated in commercial prac-
tice that these Escapement Specialists canread-
ily be trained to perform efficiently any one of
such specialized jobs as jewel inspection and
replacement, balance wheel truing and poising,
balance wheel repairs, hairspring repairs, end-
shake and sideshake adjustment, etc. Utilization
of this specialist rating can be used to expedite
the establishment of centralized escapement
overhaul and repair.

The escapement repairs described in this
section apply equally to all escapements used
on Seth Thomas Clocks. When any variation in
the procedure is required because of physical
differences between the various escapements,
special attention will be called to these procedure
variations. In spite of the fact that escapement
overhaul is essentially the same for all three
escapements, it should be expected that the
R-18565 ("'Old Style" Seth Thomas)will require
much more care in adjustment than either the
R-20666 ("New Style" Seth Thomas) or the
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R-20695 (Elgin) escapements. The reason fo:
this is that the R-18565 escapement had its

components specially matchedand fitted togett-
er while the two other escapements are man
factured to standard dimensions and closely

held tolerances.

Since the escapement operations of inspec-
tion, repair, oiling, reassembly and adjustmen
are all normally and necessarily done by a Se:-
for Grade Watchmaker or by persons under hi:
immediate supervision, they are all included i
this section. Forthat reason, the entire sequen:
is described as it would normally be performe:
onaflow-line basis. The number of persons r¢
quired insuchaflow line depends basically upc:
the number of escapements to be overhauled anc
therefore, the subdivision of the overhaul pro-
cess 18 left to the discretion of the supervisor.

Escapement operations begin when the
cleaned escapement parts are delivered to th:
watchmaker along with the inspection report.
Escapement operations end when the escapement
is completely overhauled and ready for insertio:
into the main movement.

Descriptions of proper oiling techniques an<
materials are included in "Timepiece Lubrica-
tion" asreferencedinthe Control Manual index
It is to this heading that reference is made whe:
the '"Control Manual" is mentioned in connectio:
with escapemant lubrication.
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Repairs to parts, and any adjustments for
ich specific instructions are not givenin this
t, are accomplished by the same methods
:h which the watchmaker is thoroughly accus-
ned by his work on other timepieces. In all
ses, the basic tools of the watchmaker will be
ind to be completely adequate for escapement
arations, although a few special fixtures are
commended for convenience.

NOTE

Certain adjustment and repair
operations—which are standard
procedures requiring special
explanation or involving more
than one or two operations—
are described under "Special
Timepiece Repair and Adjust-
ment Operations" (see the Con-
trol Manual index).

This plan is followed in order

to avoid breaking up the text

in this section, which describes
the normal sequence of events.
When "'Special Operations are
mentioned, locate the operation
in "Special Timepiece Repair
Operations" in the Control Man-
ual index.

*3pection Standards

Seth Thomas escapements R-20666 and

20895 were designed and manufactured for
2 parts to be interchangeable, and every part
‘n be replaced without causing any special pro-
‘eams of fitting or matching. Repairs are ex-
-nsive and tend to destroy the standarddimen-
“ns of a part. Donotperform any repairs that
yolve machining. Theintentis that the watch-

nker devote his skills to makl

ng the necessary

sts and adjustments indicated in this section
»d shall not spend any time correcting badly
“nt hairsprings, repairing scored or bent piv-
5 and other repairs which are best corrected

y

"

3

replacement.

It should be again noted that the above is

-t necessarily true for the R-18565 escapement.
iththis type it maybe necessary to individually

any new replacement parts to the other com-

nents of the escapement. Since there were a

mber of slightly different balance wheels used

“ththis escapement, great care shouldbe taken
1en replacing any of the balance or hairspring
smponents in order to avoid using the wrong

~placement part—always refer to Parts Cata-
‘g Section VII.

ESCAPEMENT OPERATIONS PROCEDURE

Any questions you have on what you should
repair, and what you should replace, are an-
swered in this section and in the parts list. The
exploded views of the escapements and their
parts lists in the Maintenance Parts Catalog
(Section VII) will provide a means for identifying
parts and obtaining stock numbers for requisi-
tioning replacements. The parts lists also in-
dicate which partsare not recommended for re-
placement—in which case the part should be
replaced by the next higher assembly.

Performance and
Usage Data

The Navigational Instruments Section of the
Bureau of Ships needs to be informed as to how
various escapement parts are holding up in serv-
ice. Itisonly with complete recorded facts that
design improvements can be made intelligently.
Keep a daily record of the number of escape-
ments handled. On this record, keep columns
for parts replaced and parts requiring unrea-
sonably difficult adjustment. Identify each part
by name and part number. Keep a comment col-
umn for noting exactly what was wrong with
each part. You can expect to be requested to
report on this from time to time. The keeping
of repair, replacement and adjustment records
is a very important part of your job as a watch-
maker, so don't pass it off lightly. In addition,
since you are the "eyes and ears' of the Bureau
of Ships, you should take it upon yourself to
bring attention to any special problems that
you consider important. Since the Navy is one
of the largest individual users of clocks in the
world, you will have the opportunity of gathering
a tremendous amount of information on per-
formance which will be very useful to the
Navigational Instruments Section of the Bu-
reau of Ships.

ESCAPEMENT OPERATIONS

Skill Levels: Operations 1 through 25 and 30
through 40—Watchmaker, Junior
Grade

Operations 26 through 29 plus
supervision of Junior Grade—
Watchmaker, Senior Grade

Before proceeding withthe escapement oper-
ations, first referto the route ticket accompany-
ing the escapement parts. This route ticket will
make recommendations which are to be consid-
ered in addition to the procedure which is out-
lined in the following paragraphs. As each rec-
ommendation is followed, initial it to show that
the work has been done.
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1.
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Figure 72—Escapements

"New" Seth Thomas (R—20666)

From the escapement plate assembly, un-
screw the two balance lower endstone cap
screws and remove the balance lower end-
stone cap. See Fig. 72.

Clean off the endstone with a buff stick (see
"Timepiece Cleaning" in the Control Man-
ual to check the recommended techniques)
and examine it for pits, chips, cracks or

breakage. If the endstone is defective, it

shouldbe replacedas described in ''Special
Operations.”" Seethe Control Manual index.

Clean off the escapement plate with a buff
stick dampened with the cleaner specified in
"Timepiece Cleaning" in the Control Manual,

Pegout the balance lower, escape lower and
pallet lower jewels from both sides with
clean, soft pegwood. See''TimepieceClean-
ing" in the ControlManualto check the rec-
ommended techniques. Blow out the holes
with an air blast. Checkthe hole jewels for
chips, cracks, breakage or possible wear.
Chipped or wornhole jewels will usually be
noticeably out of round. If any of the hole
jewels are defective, they should be replaced

Elgin (R—18565)

"Old" Seth Thomas (R—20695)

as described in "Special Operations." See
the Control Manual.

. Checkthe banking pins with the tweezers to

see that they are not loose. If solid type
pins are loose, remove, close the hole with
a bell-ended punch and replace. Escape-
ment with screw type banking pins should
have the screws slot spread to tighten the pins

. Replace the balance lower endstone cap anc

lubricate—see "Timepiece Lubrication' as
referenced in the Control Manual index.

. Place the escapement plate on the work

block (ToolNo. 7B for Seth Thomas Escape-
ments and Tool No. 7C for Elgin Escape-
ments) so that the potance projects down
into the hole permitting the escapement
plate to lie flat.

. Examinethe escape wheel with a high-pow-

ered eyeglass, checking for bent or scored
pivotsandworn escape teeth. If any defect
is noted, discard the escape wheel and re-
place with a new one. Place the escape

wheel in its position on the escapement

plate so that its pinion projects down int

the potance. See Figs. 73, 74 and 75.




JCAPE and PALLET
COCK SCREW

JCAPE and PALLET
{" COCK

ALLET

3CAPE WHEEL

Examine the pallet for chipped, loose or

for scoring or bending. Check the guard
pin for proper fit and alignment. Loose or
chipped stones may be re-set or replaced
by the use of pallet warmers and thread

A -

“SCAPE COCK ESCAPE COCK

SCREW

?— PALLET COCK SCREW
ESCAPE WHEEL

PALLET COCK

PALLET

POTANCE

i Figure 74—Elgin Escapement

out-of-line stones. Check the pallet pivots °

ESCAPEMENT OPERATIONS PROCEDURE

ESCAPE and PALLET
COCK SCREW

ESCAPE and PALLET
COCK

PALLET

ESCAPE WHEEL

ESCAPEMENT
PLATE

POTANCE

Figure 75—"0ld" Seth Thomas Escapement

shellac. Defective pivots should be cor-
rected by driving out the pallet arbor and
replacing it with a new one.

10. No other repairs to the pallet are recom-
mended. If they are required, the entire
pallet assembly should be replaced. Place
the pallet inits positionon the escape plate.
See Fig. 76 and also Figs. 73, 74 and 75.

ESCAPE WHEEL

PALLET

Figure 76
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3. Remove the hairspring assembly from the

| balance by using the special tool (Tool No.
21A) to pry under and pull off the collet.

< For details see "Special Operations.”" See
Figs. 78 and 79.

4. Check the jewel pin on the balance roller
for cracks, chips, breakage, tightness and

,’, proper alignment. Check the roller for
tightness on the balance staff. If the roller
is loose, remove itas shownin Fig. 80 with
a regular commercial roller removing tool
and replace it. It is not recommended that

} the roller hole be closed and reamed out
for a tight fit since there is extremely little
tolerance for eccentricity.

5. Checkthebalance pivots for scoring or bend-
ing out of line. If this condition exists, re-
placethebalance staff as described in "Spe-
cial Operations." See the Control Manual
index. Do not attempt to repair a damaged
pivot. Replace the balance staff.

3. Check the tightness of the balance screws
and the timing screws. If a screw is dam-
aged or worn, try a new screw. If the
threads are stripped in the balance wheel,
replace the entire balance wheel.

l

Figure 80

18.

ESCAPEMENT OPERATIONS PROCEDURE

Truing

Figure 81

. Using a truing caliper, as shown in Fig. 81,

check to see that the balance wheel is true
in the flat, and true in the round. This
means that:

A. The balance rim must be perfectly flat
and all portions of the rim must lie in a
plane which is perpendicular to the bal-
ance staff.

B. The balance rim must form a perfect cir-
clewiththebalance staff at the exact center.

If thebalance wheel is not true in the flat,
this condition maybe corrected by bend-

ing oneor bothbalance arms the required
amount. If thebalance wheel is not true
inthe round by a slight amount, this con-
dition is not serious if the wheel can be

brought into perfect poise as described

in Operation 18. If the balance wheel is
noticeably out of round, replace it.

Check the balance for poise on a poising
stand or with a poising caliper. This means
that, when the balance is freely resting on
its pivots, it should show that no part of its
rim is heavier than any other part. Ifany
screw is apparently heavier than the oppo-
site screw, carefully cut out the slot of the
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19.

20.

21.

22.

23.

24.

25.
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heavy screw with a saw or file or undercut
the screwhead with an undercutter as shown
in Fig. 82.

If weight must be added to the balance wheel,
usea washer under the light balance screw.
Radical change in the weight of any of the
balance screws isto be avoided since after-
wards it may notbe possible to bring the bal-
ance to proper time with the timing screws.

Check the shape of the hairspring. Minor
corrections in shape may be made by bend-
ing with a pair of fine tweezers. Donot at-
tempt to repair major distortions of the
hairspring—replace the entire hairspring
assembly with a new one.

K for any reason it becomes necessary to

remove or replace a stud or toplace a stud
on an unstudded hairspring and collet, it

will be necessary to rough time the hair-
spring and balance wheel before the stud is
finally pinned in place. See '"Rough Timing"
in the Control Manual.

Do not replace the hairspring assembly on
the balance wheel. This will be done in

Operation 31 after the process of matching
the escapement (Operations 26 through 29).

Remove the balance upper endstone cap
from the balance cock by unscrewing the
two cap screws. See Fig 83. Peg outthe
balance upper jewel and check it for cracks,
breakage or possible wear. Checkthe end-
stone. Replace the endstone capand mount
it in position with its two screws. Press
the regulator into position.

Place the balance wheel in position (with-
out the hairspring) and mount the balance
cock with the balance cock screw.

Check the sideshake and endshake of the
balance staff. Refer tothe standards listed

in "Clock Escapement Assembly Adjustment
Standards" aslistedinthe index of the Con-
trol Manual. To makeanyadjustments, re-
fer to "Special Operations." See the Con-
trol Manual index.

Check the position of the roller jewel pin.

It should be perpendicular to the roller and
centered inthe crescent of the safety roller.
In no position should the bottom of the jewel

pin rub against anything.
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ESCAPEMENT OPERATIONS PROCEDURE

Figure 83—Escapements

"New" Seth Thomas (R—20666)
MATCHING THE ESCAPEMENT

ill Level: Watchmaker, Senior Grade

- omL ™ R % e

Before making any checks or adjustments,
examine the operation of the escapement.
Read the route ticket for the escapementto
see what notations appear there. The pre-
disassembly inspector may have some re-
commendations concerning escapement
banking and matching adjustments. Every
escapement has been carefully banked and
matched by the factory and by any previous
repair activity, so readjustment is neces-
sary only when the escapement has met
withanaccidentor careless handling. Give
consideration to these points before adjust-
ing the escapement as outlined in Operations
27, 28 and 29.

Remove the balance cock and the balance
wheel. Carefully move the pallet fork back
and forthbetween the banking pins. Observe
the action of the pallet stonesinrelation to
the escape wheel teeth. Check the "lock,"
the ''drop" and the positioning of the bank-
ing pins. Make any adjustments inthe bank-
ing pinsnecessary to make the fork ""Banked
to the Drop."

Elgin (R—18565)

"Old" Seth Thomas (R—20695)

28. Put the balance (without the hairspring) in

29.

position and mount the balance cock with
its screw. Withthefinger, roll the balance
wheel back and forth through an arc which
enables the roller jewel pin to engage the
slot in the pallet. In this manner, move
the pallet from side to side so that the es-
cape wheel is allowed to turn. Observe the
operation of the escapement.

Check and adjust if necessary: (a) "Lock,"
(b) "Drop," (c) "Jewel Pin Shake" and (d)
"Guard Pin Shake." Readjust the banking
pins to allow the proper amount of "Slide."

Specifications for these adjustments will be
found in "Clock Escapement Adjustment
Standards' as referenced in the Control
Manual index. Remember that these stand-
ards are only for the purpose of guidance
and that it isthe responsibility of the oper-
ator to put the escapement in its best run-
ning condition. When the adjustments are
completed, remove the escapement from
the movement.

NOTE
The following operations may

be performed by Watchmaker,
Junior Grade.

57



SETH THOMAS CLOCKS

ESCAPEMENT OPERATIONS
(continued)

Skill Level: Watchmaker, Junior Grade

30. Remove the balance cock by unscrewing the
balance cock screw. Remove the balance
wheel. Oil the balance upper and the bal-
ance lower jewels—see the Control Manual.

31. Replacethe hairspringonthebalancewheel,
using a staking stand. For detalls see "Spe-

cial Operations."

32. Place the balance wheel on the beat adjust-
ing block (Tool No. 22A) and turn the collet
with the beat adjusting tool (Tool No. 23A)
so that the stud is in the position shown in

Fig. 84.
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35.

balance cock withthe balance cock screv.

. Checkto seethat the escapement is in beit

This means that the collet should be in sut
a position that the balance roller jewel pi
is on the center line of the pallet when th
balance is at rest. In other words, thert
shouldbe a straight line from the centerd
the pallet pivot through the pallet center
line, throughthe roller jewel pin and to tb
center of the balance pivot when there is®
tension on the hairspring.

Make any necessary adjustments by movi
the hairspring collet on the balance staff}
means of the beat tool as described in Or
eration 32.

|
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. Oil the escape wheel, the pallet hole jew-

els and the pallet stones. See the Con-
trol Manual.

. Checkthe condition of the regulator pins on

the regulator. If they are badly bent or
broken, replace the regulator.

. Check the hairspring to see that it is level

and centered. Corrections in level and .
centering are made by bending the first turn
of the collet end of the hairspring. The
overcoil should be made parallel to the
hairspring by bending the hairspring between
the stud and the point where the regulator
pins reach their closest point to the stud
(extreme slow position).

Oscillate the balance wheeland observe the
action of the hairspring between the regula-
tor pins to checkthecircling. The regulator
pins should be closed just enough so that
they just barely touch the hairspring in all
positions, slow or fast, and the touch should
be equalon both regulator pins. When the
balance wheel is at rest, the hairspring
should not touch either regulator pin and
should be centered between the regulator
pins in all positions of the regulator. Cor-

rect the shape of the hairspring, if necessary.

Recheck the route ticket to see that all the
recommendations pertaining to escapement
operations have been initialed to indicate

that the work has been done. Pass the es-
capement on to the bench inspector.

ESCAPEMENT OPERATIONS PROCEDURE

BENCH INSPECTION OPERATIONS
Skill Level: Watchmaker, Senior Grade

The purpose of the bench inspection is to
assure that a mechanically perfect escapement
is ready for installation into the movement for
final adjustmént and testing. It is the job of the
bench inspector to locate any defects and have
them corrected before the escapement is mount-
ed on to the movement. Defective escapements
cause clocks to fall in passing their final per-
formance test or, much worse, cause an early
failure in the Fleet.

1. Check to see that all screws are tight.

2. Check for clearance of all parts.

3. Check all endshakes and sideshakes listed
in"Clock Escapement Assembly Adjustment
Standards" as listed in the Control Man-
ual index.

4. Check for oil on all bearings.

5. Place the escapement on a movement, and
check the overall operation of the escape-
ment ‘with special regard to the lock, slide,
drop, etc. adjustments listed in the Control
Manual index.

6. Inspect the escapement for cleanliness.

7. Check the route ticket to see that all the
recommendations with regard to the escape-
ment have been carried out.

8. Place the escapement in its container and
attachthe routeticket. Returnthe container
to the Instrumeént Control Center.
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SECTION V
REASSEMBLY PROCEDURE

8kill Levels: Movement Reassembly, Dialing
and Casing Operations—Mechan-
ical Instrument Assembler,
Senior Grade

Bench Inspection Operations—
Watchmaker, Senior Grade

This section contains instructions covering
the recommended procedure for reassembling
Seth Thomas Mechanical, Boat and Deck Clocks.
All parts used in reassembly have been previ-
ously cleaned, inspected and repaired or re-
placed, and the result of reassembly, for all
practical purposes, will be equivalent to a
brand new movement.

S8eth Thomas parts have proved rugged and
dependable in the service of the U. 8. Navy, but
it must be stressed that they may be easily
damaged in the hands of those unskilled in the
care of fine clocks. For this reason, all reas-
sembly operations are to be performed only by
qualified personnel and only by following the
procedure described in the text.

Because of certain differences between the
various S8eth Thomas movements, the descrip-
tion of the reassembly procedure will be di-
vided into several parts as follows:

a. Reassembly of 5165 8S8eries Mechanical
Clocks and all Boat and Deck Clocks.

b. Reassembly of 5160 Series Mechanical Clocks.

c. Replacement of all Mechanical Clocks into
their cases.

d. Replacement of all Boat and Deck Clocks in-
to their cases.

Most of the tools required are those included
in every watchmaker's repair kit and are men-
tioned in the text as they are required. Where
special service tools are needed, or tools are
employed for purposes which are not immedi-
ately obvious, they are explicitly designated by
number in the text. They are further identified
in Section VIII of this book, "Special Service
Tools and Testing Devices."
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Endshakes and Sideshakes

During reassembly, it will be necessary:
check the endshake and sideshake of wvaric.
pivots. The tolerances permissible are lis
in ""Clock Movement Assembly Adjustment St
ards'" which is the heading that appears in:-
Control Manual. Procedures for correctin:
these endshakes and sideshakes, to bring t:
to within the required limits, are describec
"Special Timepiece Repair and Adjustment (:
erations'" as indexed in the Control Manual. .
is to these two headings that reference is m::
in this text when the "Control Manual" is m:
tioned in regard to endshakes and sideshake:

Lubrication

The points to be lubricated are mentior:
in the text, but specific instructions as to ¢
ing techniques, precautions and the type of .
to be used are included in "Timepiece Lubr::
tion" as referenced in the Control Manual i
dex. It is to this heading that reference is m:?
when the "Control Manual" is mentioned in
gard to lubrication.

MOVEMENT REASSEMBLY
OPERATIONS ‘

Skill Level: Mechanical Instrument Assemb
Senior Grade !

REASSEMBLY OF 5165 SERIES MECH ANI(C!
CLOCK AND ALL BOAT AND DECK
CLOCK MOVEMENTS

Before proceeding with the movement ra
sembly operations, first refer to the rout
ticket accompanying the movement parts. 7
route ticket will make recommendations ¢
cerning movement reassembly which are ol



REASSEMBLY PROCEDURE

\)

onsidered in_addition to the procedures out-
ined in the following paragraphs. As each
ecommendation is followed, initial it to indi-
ate that the work has been done.

1. Place the front plate on the work block
(Tool No. 1B) with the pillars facing up.
Already mounted on the front plate should
be the pillars, the click, the click spring,
the regulator bracket, the regulator index
wheel and the regulator gear. Replace any
of these partsthat are missing. See Fig. 86.

A. There will be no regulator gear on the
front plate of Boat and Deck Clock move-
ments—it attaches to the back plate.

2. Check to see that all parts are tight on the
front plate. Check to see that the click
turns freely without binding. Check the

Figure 87

click spring for sufficient pressure on the
click to insure a positive engagement be-
tween the click and the barrel ratchet
wheel. H necessary, the end of the click
spring may be bent slightly to increase the
force on the click.

g 3. Place the center wheel in its position as
SGULATOR Y shown in Fig. 86 on the front plate. Put on
AR SHAFT the center wheel bridge as shown in Fig.
87 andfasten it down with the three screws,
using the special collar (Tool No. 13A) on
g the end of an automatic screwdriver to

! speed up the work and to prevent scratching

—

of the bridge.
‘ N ER WHEEL  TRA N ARTE Check the endshake and sideshake of the
: center wheel against the standards listed
; in "Clock Movement Assembly Adjustment
b6 0-53-5 Figure 86 Standards" as indicated in the index of

Ay
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4.

OILER

REGULATOR
GEAR STAFF

the Control Manual. If any adjustments are
necessary, refer to the procedures given
in "Special Timepiece Repair and Adjust-
ment Operations" as indicated in the Con-
trol Manual index.

Oil the bridge hole. See Fig. 88 and "Time-
piece Lubrication” in the Control Manual.

A. In Boat and Deck Clock movements,
there is no center wheel bridge—put
the center wheel in position.

Place the second, fourth and fifth wheels in
position. See Figs. 89 and 90.

CENTER
WHEEL CENTER
PIVOT WHEEL

5.
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Figure 88

Put on the train plate as shown in Fig. 89
andfasten itdown with two train plate screws
and the two back plate pillars. Use only the
special pillar pliers (Tool No. 6A)to tighten
the back plate pillars. Use the special col-
lar (Tool No. 13A) on the end of an auto-
matic screwdriver for putting inthe screws.




BACK
PLATE
PILLAR

CLICK SPRING

4 \\\\\\ Wi lh‘lll
FRONT =
\ PLATE |

IFTH WHEEL §

CENTER
{HIRD) WHEEL

TRAIN PLATE
PILLAR

!
s Figure 80—Boat and Deck Clock Movement

), Oil the upper pivots of the train wheels.
See Fig. 92, and "Timepiece Lubrication"
as referenced in the Control Manual index.

A. The train plate oiling points for Boat
and Deck Clocks are shown in Fig. 93.

Place the escapement in position on the train
plate. Carefully meshthe escape pinion with
the teeth of the fifth wheel and fasten down
the escapement - with its mounting screws.

Fugen T R we &

T A

REASSEMBLY PROCEDURE

FIFTH WHEEL FOURTH WHEEL
S :
~
~N
FIFTH WHEEL STAFF

Figure 91

GEAR PIVOT

Figure 82—Mechanical Clock Movement
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OILER

SECOND WHEEL
PIVOT

FIFTH WHEEL CENTER WHEEL
PIVOT PIVOT

Figure 93—Boat and Deck Clock Movement

NOTE

Operations 10 through 14 are not
necessarily performed at this
time. Mainspring barrels may be
assembled by a person other than
the movement assemblers and at
any time before Operation 15.

10. Get a new mainspring. Shape the inside end
so that it will match the shape of the barrel
arbor for about one-half turn around the ar-
bor. Use the special mainspring end shap-
ing pliers, Tool No. 8A. With the same
pliers, put a slightbend in the extreme out-
side endof the mainspring so thatitwill en-
gage the hook on the inside of the barrel.

11. Wind the mainspring into the barrel using
the special mainspring winder, Tool No. 9A.
Oil the mainspring. See the Control Manual.
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" of the barrel. In Boat and Deck
Clock movements, the squared
end of the barrel arbor goes
through the cap end of the barrel.

113. Check the endshake and sideshake of the
barrel arbor against the standards listed
in the Control Manual.

e A

=0

14. Turn the barrel arbor several times to see
that the barrel hook and the arbor hook en-
gage the mainspring inside the arbor. Oil

t both mainspring arbor bearings. See the
1 Control Manual.

‘15. Place the ratchet wheel spacer and the
ratchetwheel on the barrelarbor. See Figs.
95 and 96. Mount the barrel into its hole
in the front plate. Check to see that the
click properly engages the ratchet wheel,

L6. Properly positionthe regulator lever onthe

/ regulator shaft so that it engages the es-
capement regulator as shown in Fig. 97.

) Tighten the regulator lever screw. Final
adjustment of the regulator is described
in Operation 19.

A. In Boat and Deck Clock movements, the
regulator lever is not put in position un-

£ til Operation 19.
X
NOTE
L Operation 17 applies only to Boat
and Deck Clock movements.

¥

' MAINSPRING Ty

T J—RATCHET WHEEL

Figure 95—Mechanical Clock Barrel

REASSEMBLY PROCEDURE

BARREL CAP

BARREL
ARBOR HOOK

BARREL HOOK

—
RATCHET WHEEL

Figure 96 —Boat and Deck Clock Barrel

SPACER

REGULATOR REGULATOR
LEVER PIN LEVER SCREW
REGULATOR: e =

REGULATOR
LEVER

Figure 97
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117.

18.

Check to see that all components of the
start and stop assembly are in their proper
positions on the start and stop shaft. Place
the start and stop shaft in position on the
train plate and make any necessary adjust-
ments to put it in proper operating condi-
tion. See Fig. 98.

The start and stop shaft mayhave tobe held
in position while the back plate is being put
on so as to keep it in the proper position.

For old style Boat and Deck Clock move-
ments, also check to see that the regulator
gear shaft spring is mounted to the under-
side of the back plate. Slip the regulator
lever over the regulator gear shaft coming
through the back plate.

Put the back plate in position as shown in
Figs. 98 and 99 and fasten it down with the
four back plate screws. Use the special
collar (Tool No. 13A) on the end of an auto-
matic screwdriver.

BACK PLATE

Figure 98—Boat and Deck Clock Movement
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AIRSPRING HAIRSPRING HAIRSPRING Segment

against
stop stud

Move pin into
slot from this
side

N—Note: Move
regulator only far
enough to allow
regulator lever pin
to enter slot. Pins
must not disturb bend

Proper Adjustment of Regulator Lever for Extremes of Travel

Elgin Escapements
Figure 101
. A. In Boat and Deck Clock movements, the 19. Check the adjustment of the regulator mech-
{ back plate is fastened down with the anism. Turn the regulator worm wheel as
' four extension pillars. See Fig. 100. far as it will go in either direction, check-
;' Tighten these pillars only with the spe- ing to see that the regulator lever pin is
cial pillar pliers, Tool No. 6A. Adjust always engaged by the slot inthe regulator.
the regulator lever so that it engages the If the regulator lever pin becomes disen-
' escapement regulator as shown in Figs. gaged from the regulator slot in any posi-
100, 101 and 102. Tighten the regulator tion, re-set the adjustment so as to cor-
lever screw. rect this condition.
'LE?:IEI LATOR Segment against REGULATOR REGULATOR Segment against
tud

Proper Adjustment of Regulator Lever for Extremes of Travel
Seth Thomas Escapements

Figure 102
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20. Oil the upper barrel pivot in the back plate.
See Figs. 103 and 104 and the Control Manual.

21. Put the start and stop knob on the end of
the start and stop shaft and fasten it down
with its screw. There is no start and stop
knob on 5180 movements—the shaft end is
squared to fit the winding key.

22. Turn the movement over so that it is dial
side up on the work block. Oil the lower
pivots of the barrel, the second, third and
fourth wheels and the fifth wheel pivot in
the third wheel shaft. See Fig. 105 and the
Control Manual.

A. In Boat and Deck Clock movements,al-
so oil the lower pivot of the fifth wheel.
See Fig. 106.

23. Adjust the friction of the cannon pinion by
crushing it with pliers over the special
friction adjusting tool (Tool No. 18A) as
shown in Fig. 108. Push on the cannon pin-
ion with the special pusher, Tool No. 19A.

BARREL ARBOR ( ""-
1/

OILER / " \

~~ 7,7 START and STOP
= 77 SHAFT

Figure 103—Boat and Deck Clock Movement
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HEEL PIVOT
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“INUTE WHEEL
- WASHER
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VHEEL

7
ANNON PINION

-

NS,
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LW
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’ Figure 107—Mechanical Clock Movement

:vigure 106 —Boat and Deck Clock Movement

%77 WHEEL PIVOT

HOUR WHEEL

REASSEMBLY PROCEDURE

Slot in CANNON PINION
Cannon FRICTION

Pinion ; ADJUSTING TOOL
| S

i

il

\ -~ PLIERS

Figure 108

25. Recheck the route ticket to see that all the
recommendations pertainingto clock move-
ment assembly have been initialed to indi-
cate that the work has been done.

HOUR WHEEL MINUTE
WHEEL
WASHER

CANNON
PINION

REGULATOR
LEVER

REGULATOR
LEVER
i SCREW

Figure 109—Boat and Deck Clock Movement
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BENCH INSPECTION OPERATIONS

Skill Level: Watchmaker, Senior Grade

The purpose of the bench inspection is to
assure that a mechanically perfect movement
with a mechanically perfect escapement is ready
for dialing, timing and performance testing. It
is the job of the bench inspector to locate any
defects and have them corrected before dialing,
timing and performance testing. Defective
movements cause clocks to fail in passing the
performance test or, much worse, cause an
early failure in the Fleet.

1. Check to see that all screws are tight.

2. Check for clearance of all parts.

3. Check all endshakes and sideshakes listed
in "Clock Movement Assembly Adjustment
Standards'" as referenced in the Control
Manual index.

Check for oil on all bearings.

Check for freedom of click.

.

Check for sufficient tension on click spring.

Check the operation of the regulating mech-
anism through its entire path by turning

the regulating wheel in both directions from
stop to stop. There should be no backlash
and no play of the regulator shaftinits slot.
The regulator must not disengage from the
regulator lever pin in any part of the cycle.

A e e

8. Check for clearance between the cannon
pinion and the front plate.

9. With the mainspring full wound, the motion
of the balance wheel shouldbe atleast 1-1/2
turns. With the mainspring wound 3-1/2
turns, the motion of the balance wheel
should be at least 1-1/4 turns.

10. On Boat and Deck Clocks, check the opera-
tion of the mechanism for stopping and
starting the balance wheel.

11, On Boat and Deck Clocks, check the opera-
tion of the hand setting mechanism.

12. Inspect the movement for cleanliness.

13. Check the route ticket to see that all the
recommendations entered by the pre-disas-
sembly inspector have been carried out.

14, Pass the checked movement on for dialing.
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igure 111—Boat and Deck Clock Movement

Press onthe hour and minute hands with the
hand pushing tool, Tool No. 20A. Fasten
down the hour and minute hands with the
hand nut and using the special pliers with
the hard rubber inserts (Tool No. 3A) as
shown in Fig. 112, Press onthe second hand.

A. See Fig. 113 for replacing the hands on
Boat and Deck Clock movements with
the special socket wrench, Tool No. 4A.

Set the clock to the correct time by moving
the minute hand clockwise with the index
finger. Check to see that the sweep second
hand can be set either clockwise or counter-
clockwise withthe finger. This is done by
rapidly, but gently, moving the end of the
second hand in 10-second jumps all around
the dial in both directions. There should be
enough slip so that the second hand canbe
set in either direction without any damage
to the escapement. If there is fggx sign that
the second hand does not slip freely, use a

REASSEMBLY PROCEDURE

Figure 112—Mechanical Clock

new second hand. None of the hands should
interfere with the operation of any of the
others and the movement should resume its
normal operation once setting is completed.

A. For Boat and Deck Clock movements,
perform the setting operations by means
of the setting arbor and the second hand
start and stop knob.

Figure 113—Boat and Deck Clock
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NOTE

After Operation 3, the movement
is normally put through the vari-
ous timing tests described in the
next section "Test, Adjustment
and Final Inspection.” The final
steps of placing the dialed move-
ment into the case are included
at the end of this section for pur-
poses of maintaining the conti-
nuity of the reassembly opera-
tions. See ""Casing Operations'
at the end of this section.

REASSEMBLY OF 5160 SERIES
MECHANICAL CLOCK MOVEMENTS

Before proceeding with the movementreas-
sembly operations, first refer to the route tick-
et accompanying the movement parts. This
route ticket will make recommendations con-
cerning movement reassembly which will be
. considered in addition to the procedures in the
following paragraphs. As each recommendation
is followed, initial it to indicate that the work
has been done.

CENTER
WHEEL

REGULATOR SHAFT
FRICTION SPRING

Figure 114
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Figure 115

2. Check to see that all parts are tight on t::

front plate. Checkto seethatthe click tur::
freely without binding. Check the click

spring for sufficient pressure on the clic
to insure a positive engagement betweent!:
click and the barrel ratchet wheel. If nec
essary, the click spring may be bent slight
ly to increase the force on the click.

3. Place the third, second, fourth and fifth

wheels in the positions shown in Fig. 115.



» Put on the train plate as shown in Fig. 115
and fasten it down with the two train plate
screws and the two back plate pillars. Use
the special pillar pliers (Tool No. 8A) to
tighten the back plate pillars. Usethe spe-
cial collar (Tool No. 13A) on the end of an
automatic screwdriver to puton the screws.
This prevents scratching the plate and
speeds up the work.

. Check the freedom of the train by turning
the second wheel to see that none of the
wheels bind.

. Check thé endshake and sideshake of each
of the train wheels. Fig. 116 shows check-
ing the endshake of the fifth wheel. See

., ""Clock Movement Assembly Adjustment

Standards’ as indicated in the index of the

Control Manual. For corrective measures,

see "Special Timepiece Repair and Adjust-

ment Operations' as indicated in the Con-

trol Manual index.
t(’l’ﬂ WHEEL STAFF

|
i
z
{
]

Place the movement on the work block, train
side up. Oil the upper pivots of the second,
. third, fourth and fifth wheels as shown in
Fig. 117. See "Timepiece Lubrication" in
the Control Manual.

. Put the escapement in position. Fasten
down the escapement with its four mounting
screws. Set the regulator lever so that it
engages the escapement regulator in the
position shown in Fig. 118.

NOTE

Operations 9 through 13 are not
necessarily done at this time.
Mainspring barrels may be as-
sembled by a person other than
the movement assembler and at
any time before Operation 12.

REASSEMBLY PROCEDURE

SECOND WHEEL
PIVOT

THIRD

REGULATOR

STAFF PIVOT WHEEL PIVOT
Figure 117

REGULATOR REGULATOR

LEVER PIN LEVER

REGULATOR

Screwdriver
Figure 118
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9.

10.

4

Get a new mainspring. Shape the inside end
so that it will match the shape of the barrel
arbor for about one-half turn around the
arbor. Use the special mainspring shaping
pliers, Tool No. 8A.

With the same pliers, put a slight bend in
the extreme outside end of the mainspring
so that it will engage the hook on the inside
of the barrel.

Wind the mainspring into the barrel, using
the special mainspring winder, Tool No. 9A.
Oil the mainspring. See "Timepiece Lubri-
cation" as indicated in the index of the
Control Manual.

BARREL CAP
STAKING TOOL

BARREL CAP
STAKING BLOCK

Figure 119

12. Put on the barrel cover and stake it i

13. Check the endshake and sideshake of t:

14. Turn the barrelarbor several times to s&

15. Place the ratchet wheel spacer and the

16. Put the back plate in position and #§

17. Oil the barrel upper pivot as shows in

18. Check the adjustment of the regulator

11. Place the mainspring barrel on the

cap staking block, Tool Nq. 12A. Insert
barrel arbor—tapping it lightly with a pls
tic- or wood-headed hammer if necessi:
Turn the arbor so that it engages the im=
end of the mainspring.

position in three places with the speci
stadkil;% tool, Tool No. 11A. 8ee Figs. 14
an .

barrel arbor. Refer to the Control Man:}
for standards and corrective measures.

that the barrel hook and the arbor hook
gage the mainspring. Oil both mainsprix
bearings. See the Control Manual.

ratchet wheel on the barrel arbor. Se:
Fig. 120. Mount the barrel into its hole
on the front plate. Check to see that tk

click properly engages the ratchet wheel i

down with the four back plate
shown in Fig. 121.

122. See the Control Manual.

anism. Turn the regulator index wheel

MAINSPRING
BARREL HOOK ™

RATCHET WHEEL —

Figure 120

k
;
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"BARREL UPPER
PIVOT

BACK
PLATE

Figure 122

far as it will go in either direction, check-
ing to see that the regulator lever pin is al-
ways engaged by the slot in the regulator.
Refer to Fig. 123, If the regulator lever
r pin becomes disengaged from the regulator
slot in any position, re-set the adjustment

Figure 121 so as to correct this condition,

REGULATOR Segment against REGULATOR REGULATOR Segment against
stud

Proper Adjustment of Regulator Lever for Extremes of Travel
Seth Thomas Escapements

Figure 123
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19. Turn the movement over so that it is dial
side up on the work block. Oil the lower
pivots of the barrel arbor and the second,
third, fourth and fifth wheels as shown in
Fig. 124. See "Timepiece Lubrication" as
referenced in the Control Manual index.

FIFTH WHEEL
PIVOT

THIRD WHEEL
PIVOT f,
FRONT
SECOND
WHEEL PIVOT PLATE

POTANCE

Figure 124

20. Slip the cannon pinion over the front plate
potance. Putonthe minute wheel. Refer to
Fig. 125 for the proper position of the parts.

21. Place the intermediate wheel in position so
that it engages the cannon pinion. The two
elements of the intermediate wheel should
be rotated three teeth in opposite directions,
as shown in Fig. 126, before engaging the
cannon pinion—the spring action of the two
elements of the intermediate wheel acts to
eliminate backlash. Fastenthe intermediate
wheel in position by placing the intermediate
wheel friction spring over it and tightening
the friction spring screw. Refer to Fig. 125,

22. Placethe hour wheel and hour wheel bridge
in position as shown in Fig. 127. Tighten
the two-hour wheel bridge screws.

23. Recheck the route ticket to see that all the
recommendations pertainingto clock move-
ment assembly have been initialed to indi-
cate that the work has been done. Pass the
movement on to the Bench Inspector.
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RIDGE COLLARS -~. -~ WORK BLOCK
i Figure 127

BENCH INSPECTION OPERATIONS

@ill Level: Watchmaker, Senior Grade

Perform the operations listed previously in
.is section under the same heading.

.

; DIALING OPERATIONS
ill Lievel: Mechanical Instrument Assembler,
Senior Grade

160 Series Mechanical Clocks

Place the dial in position with the dial feet
projecting through the holes in the front plate.
Put the dialfoot taper pins through the holes
; in the dial feet behind the front plate. See
+ Fig. 128. Push the taper pins into their
holes with a pair of pliers so that the dial is
firmly attached to the movement.

/ Press onthe hour and minute hands with the
2 hand pushing tool, Tool No. 20A. Fasten
/ down the hour and the minute hands with the

hand nut by using the special pliers, Tool
- No. 3A. Refer to Fig. 129. Press on the
* second hand.

" Set the clock to the correcttime by moving
the minute hand clockwise with the index

256376 O - 53 - 6

REASSEMBLY PROCEDURE

finger. Check to see that the sweep second
hand canbe seteither clockwise or counter-
clockwise with the finger. This is done by
rapidly, but gently, moving the end of the

DIAL RING

Hole for Taper _
Pin in Dial
Ring Foot

Figure 128

Figure 129

(ki
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second hand in 10-second jumps all around
the dial in both directions. There should be
enough slip so that the second hand can be
set in either direction without any damage
to the escapement. If there is any sign that
the second hand does not slip freely, use a
new second hand. None of the hands should
interfere with the operation of any of the
others and the movement should resume its

normal operation once setting is completed.

NOTE

After Operation 3, the movement
is normally put through the vari-
ous timing tests described in the
next section "Test, Adjustment

and Final Inspection.” The final
steps of placing the dialed move-
ment into the case are included

in the following paragraphs for
purposes of maintaining the conti-
nuity of the reassembly operations.

Operations 1 through 38 are for Mechanical
Clocks only.

Operations 4 through 7 are for Boat and
Deck Clocks only.

CASING OPERATIONS

Skill Level: Mechanical Instrument Assembler,
Senior Grade

Mechanical Clocks Only

1. To put the dialed movement back into the
case, refer to Fig. 130 for the proper posi-
tions of the parts involved. Place a winding
key or a letdown key through the dial wind-
ing hole and over the squared end of the
barrel arbor. With a tilting and lifting mo-
tion of the hand holding the key, most of the
weight of the dialed movement can be sup-
ported by the key. With the other hand sup-
porting the rim of the dial, place the dialed
movement back into the case. Turn the dial
so that the three dial mounting holes line up
with the three mounting holes inthe case rim.

2. Place the reflector ring in position on the
dial so that the three holes around the re-
flector rim line up with the three holes
around the outside of the dial. Screw down
the reflector to the dial with the three re-
flector screws which also hold the dialed
movement in the case.

3. Swing the bezel into position so that it cov-
ers up the dial and encloses the entiredialed
movement inside the case. Tightenthe case
knob onthe side of the bezel, sealing the case.

18



ULKHEAD PLATE
Figure 131

Hold the movementdial side up in one hand 6.
and putthe case over it with the other hand.

Turn over the case and movement so that

the dust cover is up. Turn the dust cover

so that its three mounting holes line up with

the three mounting holes in the case. Fasten

the movement into the case by screwing in 1.
the three dust cover case mounting screws
through the dust cover.

REASSEMBLY PROCEDURE

BULKHEAD PLATE

Figure 132

Place the case and movement in position on
the case back plate so that thehinges inter-
lock. Once the hinges are interlocked, slip

in the hinge pin which holds the case and
lock plate together.

Tighten the case knob on the side of the
case so that the case and case back plate
are firmly fastened together.

19
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SECTION VI

TEST, ADJUSTMENT AND FINAL INSPECTION

Skill Level: Mechanicallnstrument Assembler,
Senior Grade

This section contains instructions cover-
ing the recommended procedure for testing and
adjusting Seth Thomas Mechanical, Boat and
Deck Clocks. At the beginning of this procedure

the movement is completely assembled and dialed.

Test and adjustment is the last procedure in

the overhaul process before returning the clock
to theInstrument Control Center to be packaged
for shipment or storage. Because it is the last
procedure, it is important that you understand
the job to be done and perform it in the recom-
mended manner.

In "Performance Requirements," included
in Section II of this manual, there are included
the various specifications for Mechanical, Boat
and Deck Clocks. Read these requirements
carefully because they indicate the standards
that must be met before a clock can be consid-
ered properly overhauled.

Test and adjustment, as describedin this sec-
tion, consists in first regulating the clock by use
of a timing machine and, second, in putting the
regulated clock through a performancetest. The
overall purpose of test and adjustment isto assure
that Mechanical, Boat and Deck Clocks willgive
satisfactory performance in the Fleet both as to
accuracy and freedom of mechanical defects.

TIMING OPERATIONS

Skill Level: Mechanicallnstrument Assembler,
Senior Grade

The purpose of the timing operations is to
adjust the balance wheel timing screws so asto
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_or not they are within satisfactory limits.

secure a perfect rate on the timing machie
This does not meanthat the clockwill keep per-
fect time, because errors caused by temper:
ture change and isocronism will take place, &
it does mean that the clock will be regulated
perfectly as adjustment of the timing scres:
permit. The performance test will check the &
fect of the other errors and determine wheth::

Regulating on the
Timing Machines

The timing machine shown in Fig. 133 is::
commonly used for the purpose, although any -
the many similar commercially available tyr-
may be employed. Timing machines of thisk:
have a calibrated chart paper which is wrapx:
around a drum. Asadrum turns, the record:
mechanism produces a doton the chart papere:
time the clock "ticks."” The completed chart ¢
sists of a sequence of these dotsacross the ch’

The usual timing machine of this type:
quires about 30 seconds to show the time dev.
tionwhichwould occur in a 24-hour run. Chr
recordings which slope upward from left to
indicate a gaining rate, and recordings wh.
slope downward from left to right indicate:
losing rate. The chart paper is marked wi
ruled lines which indicate the number of secon:
gained or lost in a 24-hour period.

NOTE

Thereare commercially avail-
able continuous tapetiming ma-
chines which make a vertical
row of dots on the paper tape
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Figure 133

when the clock is neither gain-
ing nor losingtime. If the row
of dots slopes to the left, the
clock is running slow; and if
the row of dots slopes to the
right, the clockis running fast.
A convenient angle measuring
device mounted over the tape
permits reading the error di-
rectly in seconds per day.

L S

My e T W4 R

DR

The clock is heldin place in the timing ma-
1ine by a spring clamp. Underneaththe clampis
sensitive pickup which detects the impulse from
.e escapement. This impulse, after being am-
.ified withinthe timing machine, drivesa stylus
,at prints the impulse on the chart paper. A per-
.ctly adjusted escapement in the clock will pro-
1ce only onelineonthe chart paper. However,
»me clockmovements may produce records con-
stingofa double line of dots and still beaccept-
»le. Itisnotthe purpose of this handbook to en-
.r into a discussionof diagnosis of clock defects
means of a timing machine—first, because
1ch informationis usually furnished along with

the timing machine, and, second, because diag-
nosis should never be attempted by inexperi-
enced personnel. The purpose of the timing op-
erations described in this section is only toad-
just the rate of the clock—if unusual chart re-
cordings appear, the movement should be sent to
the escapement repair activity for diagnosis.

Since Mechanical, Boat and Deck Clocks are
intended to be used mounted in a vertical posi-
tion with the 12 (or 24) mark straight up, they
must be held in this position—the position of
normal operation—while the timing machine is
operating. Since the clamp on a timing machine
is usually designed to hold a watch movement,
a special spring clamp (Tool No. 26A) has been
designed to hold dialed Mechanical, Boat and
Deck Clocks in the proper upright position. This
special clamp is held in place by the regular
pickup clamp furnished with the timing machine
and, once it is mounted, it need not be moved.

Timing Procedure

1. Set the regulator to the exact center posi-
tion between "F" and "S."
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2. Clamp theclock movementon to the timing
machine as shown in Fig. 133. The move-
ment should always be timed and tested in
the position of its normal operation—in a
vertical positionwiththe 12 (or 24) mark up.

3. Operate the timing machine following the
directions given by its manufacturer.

4. Note the 24-hour error indicated on the
chart recording.

5. Adjustthetwo timing screws to correct the
errorasshowninFig. 134. Thesetwo screws
are smaller inhead size thanthe other bal-
ance screws and are located close to the
ends of the balance arms. Each complete
turn of the timing screws is equivalentto
approximately 60 seconds per day, so that
there is an overall adjustment of approxi-
mately 120 seconds per day available by
adjusting the timing screws in these Seth
Thomas clocks. If the chart recording
shows that the clock is gaining time, turn
the timing screws out; and, if the recording
shows that the clockis losing time, turn the
timing screws in. Both timing screws
should be adjusted exactly the same amount
and in the same direction.

In the eventthat the clock cannot be brought
to time by adjusting the timing screws,
adjustments will have to be made to the
balance weight.

CAUTION

In Operation 6 (adjusting the
weight of the balance screws), it
is very important to perform
each detail very carefully. Any
change to onebalance screw must
be made in exactly the same man-
ner to the Q‘E%J_Sit?e balance screw.
Failure to take sufficient care-
will result in completely ruining
the poise of the balance wheel,
resulting in excessive work by
the Escapement Repair Activity
in order to correct its poise.

If it is necessary to perform Op-
eration 6, do it and then perform
Operation 7. Once the clock has
been brought to perfect time,
send the movement back to the
Escapement Repair Activity for
checking and adjusting the poise
of the balance wheel. Then go
through the entire Timing Proce-
dure once more.

6. Inthe event that the clockis losingtime, re-
move any two opposite balance screws, file
out the slots (or undercut the screw heads
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\ PERFORMANCE TESTING

till Level: Mechanical Instrument Assembler,
Senior Grade

* The purpose of the performance test is to
i-ove that no mechanical defects appear in the
‘ock movement, to make sure that the escape-
ent adjustments were properly performed and
1 check the accuracy of the timing screw ad-
.stment. During the performance test, the
ock is wound every 168 hours (7 days) and
Jaintained atordinary room temperature (68 to
+ degrees F). The clock must be tested ina
~rtical position with the 12 or 24 mark on the
al straight up—thus simulating normal opera-
-ag conditions. In order to determine whether
;; not the accuracy is up to standard, daily com-
.risons must be made between t.he clock dial
ading and a master time source. The master
“ne source may be a radio signal or a stand-
‘d frequency operated comparing clock. It is,
ereiore, very simple to arrive at the dial er-
{r factor, which is the difference between the

it
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exact time and that indicated on the clock being
tested. It is not necessary for one to be a high-
ly experienced timer because it is sufficient
for all comparisons to be correct only to the
nearest second.

Determining the Daily Rate

As mentioned in the foregoing, during the
course of the performance test each clock will
be wound every 168 hours and rate (error) of
each clock determined daily. The daily rate
(daily error) is discovered by noting the differ-
ence between the dial errors of successive dial
readings. If these dial errors are recorded
daily, the rate is indicated by the time gained
or lost per day. In the event that observations
are unavoidably made more than one day apart,
the rate should be reduced to a 24-hour basis
by dividing the difference in dial errors by the
number of days involved. This method of de-
termining the daily rate can easily be under-
stoodfrom the sample '""Performance Chart" in-
cluded here. Inthe "Remarks'" column as shown
on the chart, any unusual conditions should be
noted so that these may be taken into account
when determining whether or not the clock has
passed its performance test. See page 84.

The daily rate or error is not the only im-
portant concern in determining the timekeeping
abilities of a clock. A clock that gains exactly
15 seconds per day is an excellent timekeeper,
because this type of error can easily be cor-
rected by slightly slowing down the clock with
the regulator. On the other hand, a clock gain-
ing 5 seconds one day and losing 5 seconds the
nextday is notnearly as goodas the first clock,
because anerratic gain and loss cannot be cor-
rected by means of the regulator. In order to
take this factor into account, the daily rate
(error) must becompared with the weekly error
divided by 7 and a limit must be placed upon
the allowable difference between the two. A
study of the sample "Performance Chart" will
make this clear,

Performance
Requirement Summary

The overall weekly dial error (last entry
in col. 2 minus the first entry in col. 2) must
be no more than 2 minutes for Mechanical Clocks
and no more than 2 minutes 30 seconds for Boat
and Deck Clocks during any of the 3 weeks of
the Performance Test.

For at least one of the three weeks of the
Performance Test, no deviation of daily error
in col. 5 must be more than * 10 seconds for
Mechanical Clocks and more than"‘ 15 seconds
for Boat and Deck Clocks.
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PERFORMANCE CHART (SAMPLE)

1 2 3 4 5
DATE DIAL ERROR DAILY RATE AVERAGE DEVIATION REMARKS
+ = Fast (Daily (Daily OF DAILY
- = Slow Error) Error) ERROR
(col 3-col 4)
Min. Sec. Sec. Sec. Sec.
July
1951
13 -0 03 Started and
set 3 seconds
slow
14 -0 10 -1 -10 +3
15 -0 18 -8 -10 +2
16 X X X X b Not checked
17 -0 37 +-10 -10 0 s Two-day
average
18 -0 49 -12 -10 -2
19 -1 1 -12 -10 -2
20 -1 15 -14 -10 -4

Weekly error July 14-20 = 1 min 15 sec -03

daily error = 10-2/7 sec = 10 sec.

sec = 1 min 12 sec = 72 sec. Average

THE PERFORMANCE TEST

Skill Level: MechanicalInstrument Assembler,
Senior Grade

The overall performance test is made up
of a series of individual tests which will deter-
mine whether or not the clock meets all parts
of the specifications.

Testing Conditions

The testing conditions are prescribed as
follows:

1. Temperature--The room temperature of
the testing area shall be maintained be-
tween 68 degrees F and 72 degrees F at
all times during testing.

2. Each overhauled clock shall pass thetrial
run and performance test before it can be
released for use.

3. The requirements for the trial run and per-

formance test shall be as described inthe
remainder of this section.
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Trial Run

A trial run is to be made of each uncased
movement—this test to last exactly eight davs
(192 hours). The movement is tobe fully wour:
at the beginning of the trial run and a perfor-
mance record kept. The purpose of this parti-
cular portion of the test is to bring to light ars
mechanical defects which may exist, to deter-
mine that the clock will run at least eight days
andto get information on whether or not the cloc
has a good chanceto pass its performance test.

If the clock stops, determine whether it i
due to the hands, the movement, or failure of
the escapement. See that the hands are not ir-
terfering with each other. Checkthe endshake:
and sideshakes in the train to see that there
no binding—correct any binding located. If the
cause is not inthe movement, but in the escape-
ment, return the escapement to the escapemer:
repair activity. Afterthe conditionis correcte
another trial run is required.

From the Performance Chart for the triz
run you can get a good idea whether or nottf
clock has a good chance to pass its performance
test. If a mechanical clock shows that it wik




ain or lose more than two minutes per week,

r if a Boat or Deck Clock shows that it will

-ain or lose more than two minutes and thirty
econds per week, it is to be sent back to the
iming machine. Smaller gains or losses are
> be corrected by means of the regulator be-
»re the performance test is begun.

If the overall gain or loss is within limits,
heck for an erratic rate. If any of the devia-
ons of daily errors (col. 5 of Performance
'hart) are more than + 10 seconds for the Me-
hanical Clock or more than # 15 seconds for
a1e Boat and Deck Clock, there is poor chance
1at the movement will pass the performance
>st. Unless unusual conditions exist, the trouble
3 improper adjustment of the escapement. In
iis case, the escapement is to be sent back to
1e escapement repair activity for readjustment,
nd the trial run performed over again.

‘erformance Test

Once the movement has passed its TrialRun,
lace it in its case, following the instructions
iven in "Reassembly Procedure,” Section V.
Iake sure that the hands do not interfere with
ach other due to the pressure of the glass or
1e permoseal crystal. Rectify any such condi-
.on, iffound. Set theclock to the correcttime.

- The Performance Test shall last three weeks
vind the clock every 168 hours (7 days) and keep

. daily recordonthe Performance Chart. Once

he test has begun, neither the timing screws nor

he regulator shall be adjusted without beginning
he test over again. The performance require-
aents are as follows:

" Requirement No. 1. Eachweeklydialerror
hall be within ¥ 2 minutes for the Mechanical

‘lock and + 2 minutes 30 seconds for the Boat

r Deck Clock.

Requirement No. 2. During 1 week of the
-week test theaverage dally error shall be de-
armined by dividing the weekly error by 7. All
aily errors shall be within + 10 seconds (Me-
hanical Clock) or # 15 seconds (Boat or Deck
lock) of the average so obtained.

TEST, ADJUSTMENT AND FINAL INSPECTION

Even though the performance requirements
do not require this, it is important to keep a
daily record onthe Performance Chart—other-
wise much time may be wasted. If the first
weekof the test shows that the clock is not meeting
Requirements No. 1 and No. 2, thereis no point
in carrying out the balance of the test.

If the gainor loss is within 30 seconds of Re-
quirement No. 1, correct the condition with the
regulator and begin the test over again. If the
gain or loss exceeds 30 seconds more than Re-
quirement No. 1, sendthe clock backto the tim-
ing machine and begin the test over again. If the
deviations of any of the daily errors (col. 5 on
Performance Chart) are more than 1 or 2 sec-
onds away from those listed in Requirement No.
2, it is unlikely that the clock will meet Require-
ment No. 2. In this case, send the escapement
back to the escapement repair activity for read-
justment and begin the test over again. Remem-
ber that any trouble of this nature,once the per-
formance test has begun, is due to faulty inter-
pretation of the Performance Chart during the
Trial Run. The Tria' Run is animportant means
of saving your time on the Performance Test.

By the end of the second week of the per-
formance check, the clock should be well within
Requirements No. 1 and No. 2. If it is, you can
be sure that the clock will pass the test. If is
not, determine whether the cause is due to un-
usual conditions, such as failure to wind at prop-
erintervals, excessive variations in room tem-
perature, etc. In these cases, allow the test to
continue but correct the condition causing it. If

the causeiswithin the clockitself, you will have
to decide whether the errors are of such a na-
ture that Requirement No. 2 will be met during
the third week or whether it will be more eco-
nomical (as in the case of an erratic rate) to
have the escapement readjusted.

Final Approval

Once the clock has passed the three-week
Performance Test, it is in suitable condition to
be issuedfor use inthe Fleet. Return the clock
to the Instrument Control Center, fromwhichit
may be drawn by the navigational instrument in-
spector for a complete inspection before pack-
aging for shipment or storage. See the "Navi-
gational Instrument Inspector's Final Inspection
Standards and Procedure "inthe Control Manual.
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SECTION VI

MAINTENANCE PARTS CATALOG |

INTRODUCTION

As a supplement tothe repair sections of this
manual for Seth Thomas Mechanical, Boat and
Deck Clocks, the Maintenance Parts Catalog is
included to provide a convenient source of stock
numbers and complete identification for all
maintenance parts and other components. Main-
tenance parts are under the cognizance of the
Ship Parts Control Center, Mechanicsburg, Penna,

The Maintenance Parts Catalog consists of
a Group Assembly Parts List detailing all main
assemblies, subassemblies, component parts
and attaching parts, and a series of exploded
views illustrating the Group Assembly Parts
List. These are described in the paragraphs
which follow,

Group Assembly Parts List

The Group Assembly Parts List, together
with its exploded views, lists and illustrates the
complete disassembly of Seth Thomas Mechani-
cal, Boat and Deck Clocks. This breakdown
covers, in logical sequence, all operations in the
disassembly procedure from the taking of the
dialed movementout of its case, to the removal
of the components from the front plate, including
some operations not ordinarily performed in
clock overhaul. The arrangement provides an
unabridged and methodical listing of mainte-
nance parts and, in addition, serves as a reli-
able supplement to the sections on Disassembly,
Section III, and Reassembly, Section V. Small
distinctions of design and construction become
glaring visual differences when reference is
made to the exploded views,

In the Group Assembly Parts List, the "Part
Name" .column is indented to indicate the rela-
tionship of each component part to its next high-
er assembly. The attaching parts for each as-
sembly are listed directly following thatassem-
bly, before the assembly is broken down. The
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part names were derived from the terms which
are traditional among watch and clock makers,
and these names are essentially functional and
descriptive in origin. When orderingparts, re-
fer to the Catalog of Navy Material, No. 28001,
for the standard stock names; these standard

stock names must be used on all requisitions,

Some component parts have a symbol with
the footnote, ""Not recommended for stocking."
This note is added for one of two reasons. One
reason may be that the manufacturer recom-
mends the purchase of some parts as assemblies
rather than component parts, because assem-
bling the parts may require special equipment
not ordinarily found at repair stations, The
other reason is that experience may show it is
more economicalto order a new assembly rather
than to do a good job of replacing one of the
components of that particular assembly,

Footnote references in the Parts List ap-
pear on the pages which list the particular ref-
erenced parts,

Those manufacturer's partand drawing num-
bers which arefollowedby a "-1(Z)," "-11(Z),"
""=-12(Z)," or higher numbers followed by (Z) are
identified in that manner for two reasons:

a. Certainassemblies, subassemblies and parts
hadno manufacturer's partanddrawing num-

bers atthetime of publication of this manual.

When partand drawing numbers are assigned,
changes will be issued to this manual,

b, Certainassemblies, subassemblies and parts
which, as such, are notprocured as mainte-
nance parts by the Ships Parts Control Cen-
ter have been assigned numbers for purposes
of inventory control, costanalysis, work con-
troland handling of salvage, These assigned
numbers will serve for purposes of identifi-
cation at the repair facility, the Instrument
Control Center and the navigational instru-
ment control section of the Bureau of Ships.
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Figure 136—U.S. Navy Mechanical Clock
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MAINTENANCE PARTS CATALOG
MECHANICAL CLOCK
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SETH THOMAS CLOCKS
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MAINTENANCE PARTS CATALOG
BOAT AND DECK CLOCK
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SETH THOMAS CLOCKS

Figure 137—U.S. Navy Boat and Deck Clock—Phenolic Case
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SETH THOMAS CLOCKS

Figure 138—U.S. Navy Boat and Deck Clock—Metal Case
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Figure 145—'"New" Seth Thomas Escapement
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Figure 146—Elgin Escapement
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SETH THOMAS CLOCKS

SECTION VIII

SPECIAL SERVICE TOOLS AND TESTING DEVICES

INTRODUCTION

The standard practice for the repair of
Seth Thomas clocks, as set forth in this manual,
is an integration of the best and latest methods
employed by both instrument manufacturers and
Naval repair facilities. This section catalogs
the special service tools, fixtures and test ap-
paratus which were selected to:

a. Implement standard practice.

b. Reduce skill levels to that of the personnel
ratings indicated.

c. Prevent damage to parts during repair
operations.

You are in an excellent position to use the
benefits of your experience, in actually doing
the work, toward improving the existing tools.
The Beneficial Suggestion Program in ship-
yards was devised to encourage new ideas by
rewarding those who make acceptable sugges-
tions. Enlisted personnel aboard repair ships
are also invited to submit their suggestions.

Become methods-conscious and constantly
analyze your job and the tools you are using.
See what improvements you can suggest. If you
get an idea that requires time and material to
develop, ask your supervisor for permission to

work on it. Clear all suggestions through your
supervisor and Beneficial Suggestion Committee
for transmittal to the navigational instrument
authority of the Bureau of Ships.

Any effort by you on behalf of the Navy will
be appreciated. If your suggestions are accept-
ed, future revisions of the Special 8ervice Tool
List will include your suggested tool for the
benefit of all repair facilities.

Hand toolsand test fixtures thatcanbe read-
ilyfabricated in a small machine shop are illus-
trated by isometric drawings. Where such tools
appear in the tool list, they are referenced to
the illustrations.

The tools and testing devices are listed nu-
merically in the Special S8ervice Tool List by
their tool numbers. The name assigned to each
tool was selected on a functional basis to sug-
gest the use of the tool.

As we have indicated, the special service
tools and test apparatus recommended for use

in repairing a Seth Thomas clock are intended
to increase the efficiency of the repair work; the;

should save time, reduce costs, help prevent
damage to parts and make your job easier.
However, these tools are hardly the last word;
there is alwaysroom for improvement of exist-
ing tools and for new tools.

COMBINED
SPECIAL TOOL AND FIXTURE LIST

FOR U.8. NAVY MECHANICAL, BOAT AND DECK CLOCKS

(CHELSEA AND SETH THOMAS TYPES)

Fig. & Tool Tool

Index No. Type No. Tool Name Where Used
148-1 1 Block—Movement work
1A Chelsea 12E and 17E
1B Seth Thomas Boat and Deck Clocks,
5165 Mechanical Clocks
1C Seth Thomas 5160 Mechanical
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" Figure 148—Special Tools and Fixtures
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SETH THOMAS CLOCKS

COMBINED

SPECIAL TOOL AND FIXTURE LIST
FOR U.S. NAVY MECHANICAL, BOAT AND DECK CLOCKS
(CHELSEA AND SETH THOMAS TYPES)

Fig. & Tool Tool
Index No. Type No. Tool Name Where Used
148-2 2 Remover—Hand (also called
"lifters') (with
felt heel pad)
2A Chelsea and Seth Thomas Mechani-
cal, Boat and Deck Clocks
148-3 3 *Pliers—Hand nut, round (with
hard rubber insert)
A Seth Thomas Mechanical Clocks
148-4 4 Wrench—S8ocket, hand mut, hex
4A Seth Thomas Boat and Deck Clocks.
Large hex. mts
4B Seth Thomas Boat and Deck Clocks.
Small hex. nuts
148-5 5 Key—Mainspring letdown
5A Chelsea and S8eth Thomas Mechani-
cal, Boat and Deck Clocks
148-6 6 Pliers—Pillar
6A Chelsea and Seth Thomas Mechani-
cal, Boat and Deck Clocks
148-7 1 Block—Escapement work
TA Chelsea escapements
149-17 B S8eth Thomas escapements
1C Elgin escapement
149-8 8 Pliers—Mainspring end
shaping
8A Chelsea and Seth Thomas Mechani-
cal, Boat and Deck Clocks
149-9 9 Winder —Mainspring
9A Chelsea and Seth Thomas barrels
149-10 10 Press—Barrel cap
10A Chelsea barrels
149-11 11 Tool—Barrel cap staking
11A Seth Thomas barrels
149-12 12 Block—Barrel cap staking
12A Seth Thomas barrels

* The pliers for the round hand nut are to be replaced with a hexagonal socket wrench as soon as

the round hand nut is replaced with a hexagonal hand nut.
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12A 13A 1A

Figure 149—Special Tools and Fixtures
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SETH THOMAS CLOCKS

COMBINED

SPECIAL TOOL AND FIXTURE LIST

FOR U.S. NAVY MECHANICAL, BOAT AND DECK CLOCKS

(CHELSEA AND SETH THOMAS TYPES)

Fig. & Tool Tool
Index No. Type No. Tool Name Where Used
149-13 13 Collar—Automatic screw-
driver tip
13A All pillar screws
149-14 14 Stand—Milling and broach-
ing tool
14A Endshaking and sideshaking all move-
ment pivots
149-15 15 Holder —Milling and broach-
ing tool
15A Endshaking and sideshaking all move-
ment pivots
150-16 16 Tool—Milling, assorted
sizes
16A Endshaking all movement pivots
150-17 17 Tool—Broaching, assorted
sizes
17A Sideshaking all movement pivots
150-18 18 Tool—Cannon pinion friction
adjusting
18A Seth Thomas large diameter cannon
pinion
18B Seth Thomas small diameter cannon
pinion
150-19 19 Pusher—Cannon pinion
19A Large diameter cannon pinions
19B Small diameter cannon pinions
150-20 20 Pusher—Hand
20A All hands
150-21 21 Tool—Hairspring removing
21A All hairsprings
150-22 22 Block—Beat adjusting
22A All balance wheels
150-23 23 Tool—Beat adjusting
. 23A All balance wheels
150-24 24 Block—Balance cock bumping
24A All balance cocks
150-25 25 Tool—Balance cock bumping
25A All balance cocks
150-26 26 Clamp—Movement to timing
machine
26A All movements
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22A A A 258 26A

Figure 150—Special Tools and Fixtures
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SETH THOMAS SERVICE BULLETINS

SECTION IX
SETH THOMAS CLOCKS SERVICE BULLETINS

INTRODUCTION

This section is provided for the manual as
a place to incorporate the various Seth Thomas
service bulletins as they are issued by the Bu-
reau of Ships. It is contemplated that such bul-
letins will be the medium by which navigational
instrument repair facilities are informed of
changes and developments in the overhaul and
repair procedures of these instruments. Hence,
it is important thatall such information peculiar
to the repair of Seth Thomas clocks be placed
immediately in this section of the manual.
Changes affecting general navigational instru-
ment standardrepair procedures and techniques,
inspection standards, etc. will be issued as sup-
plementary service bulletins to the Bureau of
8hips Navigational Instrument Control Manual.

All repair personnel should appreciate the
importance of keeping up to date on all such
changes. Good work can come only from well-
informed personnel who are experienced in per-
forming their duties.
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