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Figure 1. Chelsea 8-1/2" Type B
Mechanical Clock in
Phenolic Case

(above)

Figure 2. Chelsea 6" Type A
Mechanical Clock in
Phenolic Case

(right)
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INTRODUCTION

SECTION I
INTRODUCTION

Each of these manuals on the repair of

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,

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,

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:
1. To make an adequate record of know~

when working forces must be expand-

an engineering survey of repair methods was
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 Beneficlal
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 répair.

In this manual are included instructions for
the maintenance, repair and overhaul of Chelsea
Mechanical, Boat and Deck Clocks, containing
Chelsea Model No, 12E and No. 17E movements.
Certain sections of this book give separate spe-
cific instructions relating to each individual
movement, as is required in Disassembly Pro-
cedure, Reassembly Procedure and the Mainte-
nance Parts Catalog, Other sections give in-
structions which are equally applicable to both
movements, as is true in Parts Inspection, Re~
pair and Cleaning; in Test, Adjustmentand Final
Inspection; and in Special Service Tools and
Testing Devices.

Model 12E U, 8, Navy Mechanical Clocks
are constructed in accordance with U. 8. Navy
Department Specification 18-C-11c. They con-
sist basically of an eight-da movemert en-

closed in a black phenolic ¢a Ur\ii,g Enged

bezel of the same material. See Figs, 1 and 2.
Each type has a sweep second hand provided
with a slip clutch for resetting, 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, for all applications other than those
requiring Deck or Boat Clocks. The various
type designations are listed in the table which
follows, See the parts lists in Section VII for
the stock number of each type listed.

MODEL 12E DIAL NET WEIGHT
Dia. in Pounds
Type Hrs. Inches gaggox. !
A 24 6 3
A 24 8-1/2 5
B 12 6 3
B 12 COrigey/fa 5
UNIVERSITY OF ILLINOIS AT
URBANA-CHAMPAIGN
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Figure 3. Chelsea Boat Clock in Phenolic Case

Figure 4. Chelsea Deck Clock in Phenolic Case
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Each Model 12E dial is marked as follows:

CHELSEA CLOCK CO.
BOSTON
U. 8. NAVY

Ser. No.

Model 17E Boat and Deck Clocks (Mark 1)
are constructed in accordance with U. S. Navy
Department Specifications 18-C-5dand 18-C-13.
They consist basically of an eight-day move-
ment enclosed in a chromium=plated brass or a
black phenolic case, See Figs.3 and 4. The
case is dustproof, moisture-proof and equipped
with a cushioned 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 Boat
and Deck Clocks are designed to be wound, set
and regulated through a dust cover in the back
of the case. The two type designations may be
described as follows:

MODEL 17E DIAL NET WEIGHT
Dia, in Pounds
Type Hrs., Inches (approx.)
.
Boat 12 3-1/2 4-1/4
Deck 12 6 7

Each Model 17E dial is marked as follows:

MARK I (BOAT OR DECK) CLOCK
U. 8. 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,

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,

At the clock repair activity, the regular pre-
disassembly inspection accurately determines
whether or noteach clock is worth repairing. If
it is decided that the clock is worth repgiring,
this inspection locates any defects in the mibve-
ment (as far as this is possible before disas-
sembly). As a part of the pre-disassembly in-
spection, a route ticket, listing these defects,
is made outfor each clock and accompanies the
clock throughout the overhaul process. The pur-
pose of the route ticket is to assure that these
defects 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 ﬁ@me >

)

INTRODUCTION

Once it has been determined that a clock is
worth repairing,all clocks go through the same
overhaul proced’ure regardless of the nature of
the repairs required, Itis inthe nature.of time-,
pieces that they should be completely over-
hauled and cleaned at intervals of from one to
two years; therefore, all clocks should be com~-
pletely overhauled no matter what specific re-
pair is required.

A general knowledge of Chelsea Clocks and
the points which are of special importance in re-
pair work may be obtained from the descriptive
material in Section I All repair personnel
should be thoroughly familiar with the informa=-
tion contained in that section.

OUTLINE OF REPAIR PROCEDURE

The repair work itself is divided into the fol-
lowing 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 catalogs in Section VII and the index
of tools and testing devices in S8ection VIII. The
material in Section II on "Performance Require~
ments' contains necessary information for all
repair personnel,

A separate manual, the Bureau of Ships Nav-
igational Instrument Control Manual, contains
information on cleaning, lubrication, and final
repair inspection standards. Where reference
is made to that volume, it will be called the
"Control Manual." Such references will usually
include a title from the Control Manual index.
Use the index for all material pertinent to 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
apart a single instrument, if desired. After the
work covered in one section of the manual is
finished, the clock (or its component parts) may
be returned to the proper place in the Instru-
ment Control Center, The Instrument Control
Center is the clearing house for all work and,
also, acts to level off the flow of work through
the repair facility. Its personnel receive and
sort the instruments into lots for processing
through the repair operations, All repair per-
sonnel draw their work (whole instruments or
a parts tray contiining”a' single instrument)

UNIVERSITY OF ILLINOIS AT

URBANA-CHAMPAIGN




CHELSEA CLOCKS

from the Instrument Control Center and return
it to the Center upon completion of the opera-
tions they perform. After final inspection, the
completed instrument is returned to the Center
for storage or shipment,

If the volume of work warrants—that is, if
the lots are of sufficient size—work may flow
directly from the operations of one sectionto
the next without returning the clock parts tray
to the Instrument Control Center, This deci-
sion 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 defects
are 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 usage
data is collected by the inspector and this in-
formation will serve the Bureau of Ships as a
guide for re-design and development,

After being given the pre-disassembly in-
spection, each movement to be overhauled is
broken down, as per step-by-step instructions,
and the parts put into their proper compart-
ments in the cleaning trays. Special hand tools
and fixtures are used to facilitate disassembly.
When all disassembly operations are completed,
the parts in their cleaning trays are returned to
the Instrument Control Center,

Inspection and Repair

After the parts have been cleaned properly,
they are inspected to determine which parts are
defective and whether they should be repaired
or scrapped. The general policy is to scrap de-
fective movement parts and to perform certain
restricted 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 drawnfrom stock. Instead, these
highly skilled men may better employ their tal-
ents by putting the escapement into proper ad-
justment, As a resultof this policy, inspection
and repair is broken up into "Movement In-
spection and Replacement' (Section IV)and "Es-
capement Operations" (Section IV-A), Skilled
watchmakers will concern themselves only with
""Escapement Operations,"

Reassembly

Following step-by-step instructions, the
clock is completely reassembled, oiled and ad-
justed. The overhauled escapement from "Es-
capement Operations" is inserted. During the
process of reassembly, several tests and ad-
justments 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,

TABLE I—CIVILIAN PERSONNEL SKILL REQUIREMENTS

SECTION

CIVILIAN PERSONNEL

Disassembly Procedure
Pre-disassembly Inspection
Operations
Disassembly Operations

Movement Parts Inspection

Escapement Inspection and
Repair

Reassembly Procedure

Test, Adjustment and Final
Inspection

Watchmaker, Senior Grade

Mechanical Instrument
Assembler, Junior Grade

Mechanical Instrument
Assembler, Senior Grade

Watchmaker, Junior Grade
Watchmaker, S8enior Grade
(supervisor)

Mechanical Instrument
Assembler, Senior Grade

Mechanical Instrument
Assembler, Senior Grade

Digitized by (_3O( 'SIG
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Test and Adjustment

The clocks are timed and tested to make
them meet the standards prescribed by Navy
Specifications. See "Performance Require-
ments," Section II. After each clock has met
the test requirements, it is forwarded to an in-
strument inspector who gives it a final check.
If it passes the final inspection, the inspector
codes the clock in accordance with the "Coding"
procedure described inthe Control Manual. The
instrument is then cleared through the Instru-
ment Control Center and packaged for shipment
or storage according to specifications 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 best in 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 level
of skill thatis commensurate with the technical-

INTRODUCTION

ities involved. In Table I, the personnel skills
are listed that can be used successfully with-
out interim instruction, for each operation in
the repair of Chelsea Mechanical, Boat and
Deck Clocks. See Table I on Page 4.

The foregoing list is a general guide. Where
higher levels of skillare required or where low~
er levels canbe used for 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 specialist is a Me-
chanical Instrument Assembler, Senior Grade,
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 should
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 IL

TABLE I

CIVILIAN PERSONNEL ADVANCEMENT

TRAINING STEPS

From

To

Disassembly Operations

Movement Inspection and
Replacement Operations
Reassembly Operations
Test and Adjustment
Operations

Escapement Operations

Pre-disassembly Inspec-
tion and Supervision

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

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

Watchmaker, Senior
Grade

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

All repair personnel anc Sc 81'.rainees

at the beginning of their training period, should
study the information contained in Section II. It
covers HOWa clock works, WHAT performance
requirements a clock mu:zt meet, WHY a clock
must be overhauled regularly and WHAT to look
out for in the overhaul and repair of clocks,

UNIVERSITY OF ILLINOIS AT
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CHELSEA CLOCKS

SECTION II

DESCRIPTION

This section provides information about the
construction of Chelsea Mechanical, Boat and
Deck Clocks andthe requirements which a prop-
erly overhauled clock must be made to meet.
It tells what you, as a repairman, should know
about the purpose of each component inthe clock.
A good understanding of the construction and
operation of a clock will help you do a better

repair job.

The Chelsea Clocks considered in this man-
ual fall into two main classifications— the
Chelsea Model 12E Mechanical Clocks and the
Chelsea Model 17E Boat and Deck Clocks. The
case and dial variations of these two types are
described in Section I and illustrated in Figs. 1
to 4 in that section.

The 12E movement is characterized by a
sweep second hand and provisions for winding
and regulating through openings inthe dial. The
17E movement has an eccentric second handand
the operations of winding, setting, regulating and
stopping the second handtake place through cut-

outs ina dust cover mounted onthe backof the case.

FUNCTIONAL DESCRIPTION OF
THE 12E AND 17E MOVEMENTS

General

The Chelsea Model No. 12E and No. 17E
movements containall of the components usually
found in high grade clocks and watches. The
front plate is the foundation of the movement.
Theother plates and bridges which support mov-
ing parts are fastened to the front plate by pil-
lars. There are three major groups of parts
which worktogetherto drive the clock hands and
keepthe correcttime—the power assembly, the
train and the escapement.

: otzesy (GOOGle

The power assembly contains the mainspring
and all the parts necessary to wind it and to al-
low it to run down in the proper direction. The
train is a set of toothed wheels which transmit
the power of the mainspring to the escapement.
The escapement is the "brain" of the clock—it
controls (through the train) the speed at which
the mainspring unwinds, and it therefore con-
trols the speed at which the hands are driven,

Plates and Bridges

The 12E movement has three plates and one
bridge. As shown in Fig. 5, the train plate and
the back plateare mounted off the front plate by
means of pillars and the fourth upper bridge is
mounted off the train plate by means of pillars.
The train plate has provisions for mounting the
escapement and contains the pivot holes for the
intermediate and center wheels, and the back
plate contains the upper pivot hole for the main-
spring barrel. Due to the fact that this move-
ment has a sweep second hand, a fourth upper
bridge is used to contain the upper pivots for
the third and fourth wheels.

From Fig. 6, it will be noted that the 17E
movement does not have a fourth upper bridge
since this movement is designed with an eccen-
tric second hand, This permits the upper pivots
for the intermediate, the center, the third and
the fourth wheels to be included in train plate
which also has provisions for mounting the es-
capement. Like the 12E movement, the back
plate of the 17E movement contains the upper
pivot hole for the mainspring barrel. In addi-
tion, the 17E back plate has provisions for
mounting certain components which are not a
part of the 12E movement. These components,
mounted on the 17E back plate, are: a startand
stop knob, a setting shaft and four pillars for
holding on the dust cover. The 17E regulator
adjusting components are mounted on the back
plate rather than on the front plate as is the
case in the 12E movement.

;A oo s s
OF OIS A
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DESCRIPTION

(é) BACK PLATE

FOURTH UPPER BRIDGE

BARREL ASSEMBLY

/. FOURTH WHEEL

/— REGULATOR SHAFT

THIRD WHEEL

ESCAPEMENT
ASSEMBLY

RATCHET WHEEL

TRAIN PLATE e FOURTH UPPER
\ BRIDGE PILLAR
CLICK BACK PLATE PILLAR
CLICK SPRING
TRAIN PLATE PILLAR
CENTER WHEEL
INTERMEDIATE WHEEL FRONT PLATE
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CHELSEA CLOCKS

EXTENSION PILLAR

THRUST SPRING

START and STOP

KNOB SCREW

BACK PLATE

SETTING SHAFT

START and STOP KNOB

BARREL ASSEMBLY

RATCHET WHEEL

TRAIN PLATE

INTERMEDIATE WHEEL

CENTER WHEEL

CLICK

BACK PLATE

PILLAR

CLICK SPRING
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Figure 6—17E Movement
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Power Source

As with conventional clock and watch move-
ments, the mainspring is contained In abarrel.
See Figs. T and 8. The inner end of the main-
spring is attachedby a hook to the barrel arbor,
around which the mainspring is wound, and the
outer end is attached by a hook to the inside of
the barrel. Inthe 12E movement, the barrelar-
bor is positioned so that the mainspring can be
wound through the dial attached to the front plate.
See Figs. Tand 5. In the 17E movement, the
barrel arbor is turned around and the main-
spring is wound through the dust cover attached
to the back plate. See Figs. 8 and 6.

The mainspring is wound by placing a key
over the squared end of the barrel arbor and
turning the key clockwise. A ratchet wheel
mounted onthe barrel arbor just behind the front
plate is engaged by a click which is held in po-
sition by a click spring. See Figs. 5 to 10, The
click locks the teeth of the ratchet wheel,al-
lowing the arbor to turn in the winding direc-
tion but preventing the arbor from unwinding
the mainspring.

The entire arrangement of the power assem-
bly is so designed that the mainspring can un-
wind only by turning the barrel, which is geared
to the rest of the train.

_('-*" —~

- = BARREL CAP—ﬁ

BARREL ARBOR =

HOOK —\;%

BARREL ARBOR
§——BARREL ARBOR

MAINSPRING

MAINSPRING BARREL HOOK

DESCRIPTION

The Train

The train, shownin Figs. 9 and 10, consists
of the teeth onthe mainspring barreland the in-
termediate, the center, the third and the fourth
wheels. The power from the mainspring is de-
liveredto the escapement through the wheels in
the order mentioned. The center wheel has a
long arbor which projects through the front
plate, and mounts a cannon pinion.

NOTE

The wheel driven by the barrel
is named the "intermediate
wheel" by the Chelsea Clock
Company. In the parlance of cer-
tain other manufacturers, the
wheel driven by the barrel is
named the "second wheel." Due
to this varying terminology, a
discrepancy will be noticed be-
tween the names of functionally
similar wheels in clocks coming
from different sources. In Bu-
Ships manuals, the original terms
of the manufacturer concerned
are preserved in order to avoid
confusion when ordering parts.
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CHELSEA CLOCKS

A minute hand is attached to the end of the
cannon pinion. The cannon pinion drives a mi-
nute 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
handisattached. This combination of the cannon
pinion, the minute wheel and the hour wheel is
known as the dial train.

In the 12E movement (see Fig. 9), the fourth
wheel has a long staff which projects down
through the center wheel arbor. It is to the end
of the fourth wheel staff that the sweep second
handisattached. In the 17E movement (see Fig.
10), the long staff of the fourth wheel projects
through the front plate and the dial to receive
the eccentric second hand.

Construction of the Escapement

The escapements of both the 12E and 17E
movements are completely detachable from the
train plate and both operate in a manner similar
to the conventional watch escapement. The es-

SWEEP
SECOND HAND

capement consists of an escape wheel, a pallet
and a balance wheelassembly. See Figs. 11 and
12. An escapement plate forms the foundation
for the entire escapement and it contains the
lower jewel bearings for the escape wheel, the
pallet and the balance wheel assembly. The
upper jewel bearings of the escape wheel and
the pallet are contained in an escape bridge and
a pallet bridge. The upper jewel bearings of
the balance wheel assembly are contained in
the balance clock.

The only difference between the escape-
ments of the two movements is that the escape
wheel lower jewel bearingis mounted in the es-
capement plate inthe case of the 12E movement
(see Fig. 11), and in an extension (named "po-
tance") to the escapement plate in the case of
the 17E movement. See Fig. 12.

The purpose of the escapement isto control
the unwinding of the mainspring so that the sec-
ond, minute and hour hands will travel around
the dial at proper speed. The escapement oper-
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ates in such a manner that each tooth of the es-
cape wheel passes one of the locking jewels of
the pallet at a regulated interval. As each es-
cape wheel tooth goes by, itdelivers an impulse
to a pallet jewel and the impulse is transmitted
through the pallet and delivered to the balance
wheel. The back-and-forth rotation of the bal-
ance wheel moves the pallet back and forth,
thereby regulating the speed atwhich the escape
wheel teeth are released.

The balance wheel rotatesfirstinone direc-
tion, and then the other, under the impulse which
it receives from the pallet. The rotation of the
balance wheel is controlled by the hairspring.
The inner end of the hairspring is pinned to the
collet fixed tothe balance staff, andthe outer end
is pinned to a stud which is held firmly in place
on the balance cock by means of a stud screw
The balance wheel oscillations are controlled by
the resistance of the hairspring (first it is
wound and then unwound). Thetime required for
each oscillation, therefore, depends upon the
weight in the balance wheel rim andthe tension
of the hairspring. Due to the fact that the
weight onthe balance wheel rimis 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 required to keep up

the oscillations.
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DESCRIPTION

On the balance staff, just under the balance
wheel, is mounted a roller in which is set a
jewel pin. Itisthis jewel pin which receives the
impulse from the pallet fork, and it is the jewel
pin which strikes the pallet forkto release each
escape tooth.

Operation of the Escapement

The operation of the lever escapement is
well understood by all watch and clockmakers.
Since only these persons will have reasonto ex-
ercise judgment with respect to the escapement,
no discussion of the theory of escapement oper~
ation is necessary for the purpose of this man~-
ual. For other persons who wish to learn the
principles of escapement operation, such infor-
mation may be obtained from many sources.

Jeweling

There are eleven jewels in the Chelsea 12E
and 17E 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 juels
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CHELSEA CLOCKS
Special Devices

Both the Chelsea 12E and 17E movements
contain a power source, a train, a dialtrain and
an escapement described inthe previous para-
graphs. In addition, the 17E movement has two
devices not included in the 12E —a setting shaft
and a start and stop mechanism.

The setting shaft, included in the 17E but not
the 12E movement, (see Fig. 6) has a squared
end which projects through the back plate. The

REGULATOR

BALANCE UPPER ENDSTONE CAP

BALANCE WHEEL ASSEMBLY

ESCAPE BRIDGE

PALLET BRIDGE

PALLET

ESCAPE WHEEL
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arbor extends right through the front plate,
where a setting pinionis attached toits end. The
setting pinion engages the teeth of the minute
wheel. Whenthe squared end of the setting shaft
Is turned by the winding key, the setting pinion
turns the minute wheel which turns both the can-
non pinion and the hour wheel. This allows the
minute hand and hour hand to be set in any de-
sired position without actually touching them.

The start and stop mechanism, included in
the 17E but not the 12E movement, (see Fig. 6)

BALANCE COCK
7 SCREW

BALANCE COCK

HAIRSPRING STUD SCREW

= HAIRSPRING STUD

ESCAPE BRIDGE SCREW

PALLET BRIDGE SCREW

ESCAPEMENT PLATE
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is a simple device consisting of a startand stop
knob mounted on the back plate, a shaft, coiled
shaft spring, a flat start and stop spring and a
screw for the flat spring. When the start and
stop knob is turned, the shaft turns against the

resistance of the coiled spring. The flat spring
turns until its rounded end touches the balance
wheel, stopping its motion—thus effectively

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 spring coiled

around the arbor starts moving the arbor back
toward its original position, releasing the bal-
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DESCRIPTION

ance wheel and allowing the second hand to be-
gin turning once more. The shaft continues to
turn until the start and stop screw is in contact
with a stud in the back plate, stopping the shaft
at its place of rest.

PERFORMANCE REQUIREMENTS

When clocks come infor repair, every oper-
ator is expected to be extremely careful in per-
forming his work on these instruments. Then,
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CHELSEA CLOCKS

after each overhauled clock leaves the repair
shop, it will do the job it was designed to doout
-in the Fleet.

The actual performance requirements for
Mechanical, Boat and Deck Clocks are subject to
variation. See Performance Requirements, as
indexed in the Control Manual, for the complete
and up-to-date specifications. The following
requirementsare traditional in Navy procure-
ment as of the time this manual was first prepared.

1. Operating Standards
A. Lens% of run—All clocks shall run at
ea yS on one winding.

B. Timekeeping—The average weekly er-
ror slﬁd Ble within ¥ 2 minutes for Me-
chanical Clocks, and + 2 minutes 30 sec-
onds for Boat and Deck Clocks. All
daily errors shall be within * 10 sec-
onds for Mechanical Clocks, and * 15
seconds for Boat and Deck Clocks, of
the averagedaily error for at least one
week during the final test.

C. Final Testing—Each clock shall undergo
ﬂm%f 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
interfere with each other or rub on the
glass or dial at any time.

B. Sett%mag]-'rhe hands shall be set either
manually 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,
freeTrom blemishes and securely locked
and sealed to the bezel to exclude dust
and moisture under usual variations
in temperature.

pigitizea by (SO »glc
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C. Stamq;_gg-—Betore packing, each clock
s e rubber-stamped on the back, at

the bottom, with the date and repair
activity code.

In order to meet these requirements, there
are certain essentials tobe borne in mind. The
overhaul procedure is normally broken down
into disassembly, cleaning, escapement over-
haul, reassembly, and test and adjustment, Un-
less each procedure is carried out in the rec-
ommended manner, there is no guarantee that
the clock will continue to operate properly once
it is returned to the Fleet. The requirements
necessary for continued proper operation are
brought together here in order to call to your
attention how important your particular job is
in the entire 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 mustbe completely overhauled when-
ever it receives physical damage, whenever it
will not run, whenever it shows a tendency to
stop or whenever it fails to keep good time,
These symptoms indicate that there is some-
thing mechanically wrong within the clock and
that the condition must be corrected in order
to prevent further damage. In addition, a clock
must be completely overhauled every one to two
years, whether or not it is in apparent perfect
working condition.

Nobody would operate anautomobile without
keeping the crankcase filled with oil and without
having the oil changed periodically. The balance
wheel within a clock turns many times more
thanthe engine in any automobile, It swings 300
times each minute, day in and day out, month in
and month out and year in and year out. The
other wheels also must continue in operation all
this time without stopping. It should be obvious
that unless any damage is repaired, dirt re-
moved and oil renewed, a tremendous amount
of wear can take place,

Proper Disassembly

Once the pre-disassembly inspection is
complete, the entire purpose of disassembly is
to break down the movement to an extent suffi-
clent that it can be properly cleaned and in-
spected. If the disassembly instructions are
not carefully carried out, it is quite possible
that damage will result to the parts., This will
cause additional expense for replacement parts
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and, in addition, will cause extra difficulties in
the inspection 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, inspectionand reassembly
departments. From this, itisobvious that prop-
er and careful disassembly is a very important
part of clock overhaul.

Cleanliness

Clocks must be clean toassure continuedac-
curacy. Whenever dust entersthe movement or
whenever oildries, causing the pivots to become
gummy, the result is wear and lack of powerin
the train. This causesthe movement to show an
erratic gain and loss of time which cannot be
corrected by the regulator. The condition be-
comes worse and worse until the movement
stops functioning.

In addition, a clock movement must be per-
fectly clean beforeit 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 uponthe care andat-
tention given to cleaning.

Careful Inspection

The purpose of movement inspection is to
cause replacement of any worn or 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 with other perfectparts. The net re-
sult of careless inspection is 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 work will 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.

Proper Escapement Repair
and Adjustment

The inspection, repair, reassembly, oiling
and adjustment of the esca ent arecritical
Digitized by R : e
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DESCRIPTION

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 constructionand 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 repairedand adjusted
escapement, there would be no pointinall of the
careful work done by the other operators.

Any qualifiedwatchmaker fully understands,
without further explanation, just how much this
work determines the final accuracy and per-
formance of the overhauled clock.

Careful Reassembly

The purpose of reassembly is to make up a
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 the
train wheels will have to be tested for proper fit
in their pivot holes. All train wheels must have
sufficient endshake and sideshake to assure that
the pivots will not bind in their pivot holes, and
yet the endshake and sideshake must not be so
great as to cause a sloppy fit which would re-
sult in excessive wear, erratic operation and
possible slipping of the interlocking teeth, The
reassembly operator will be responsible for
certain tests and adjustments which will keep
the endshakes and sideshakes within tolerances
of a few thousandths of an inch.

To perform these operations properly re-
quires a certain sensitivity of touch and knowl-
edge 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 included in the 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 overhaul proc-
ess is self-evidentyi;inal 1o
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CHELSEA CLOCKS

Careful Timing Operations

A properly overhauled Chelsea movement
may be put on a timing machine and adjusted so
that it will show neither a gain nor a loss of
time on the timing machine. When so adjusted
and wound each week, a Chelsea movement on
test will easily meet the "Timekeeping" require-
ments listed under "Performance Requirements
—1.B." included earlier in this section.

It is the job of the timing-machine operator
to perform the necessary adjustments to the
timing screws on the balance wheelto bring the
clock to perfect time.

These adjustments also require that what-
ever is done to one timing screw be done in
exactly the same manner to the opposite timing
screw. Whenever adjustments in weight are
made on other balance screws, it is again im-
portant that the same adjustment be performed
on the opposite screw. If symmetry of weight
distribution on the balance wheel is not kept
perfect, the result will be an erratic gain or
loss of time and failure of the clock to pass its
performance test,

The timing operator should realize that his
is the last operation in the overhaul procedure
and that it is his responsibility to see that the

work of all the other operators is not in vain.
If the perfect poise of the balance wheel is lost,
the escapement unit will have to be returned to
the watchmaker for repoising before the clock
will be able to pass its performance test, See
"Timing Operations' on Page 64.

Conclusion for Performance
Requirements

It should be clear to each person involved in
the clock overhaul process that he is a member
of a team andthat allthe other members depend
upon him to do his work properly. When proper
coordinationtakes 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 re-
mainder of this manual, understand what you
have to do, do your job well and you will have
the satisfaction of being an efficient member
of the team,

Having familiarized yourself with the "Func~
tional Description' and "Performance Require=~
ments," you are now ready to proceed with the
actual disassembly operations, Section III.

16




DISASSEMBLY PROCEDURE

SECTION III

DISASSEMBLY PROCEDURE

8kill Levels: Disassembly Operations—Me-
chanical Instrument Assembler,
Junior Grade

Pre-disassembly Inspection Op-
erations—Watchmaker,
Senior Grade

This section contains instructions covering
the recommended procedure for disassembling
Chelsea Mechanical, Boat and Deck Clocks. The
reason for disassembly, as described, is to per-
mit proper cleaning and inspection for purposes
of overhaul and repair. Chelsea clocks have
proved rugged and dependable in the service of
the U. 8. Navy, but it must be stressed that they
may easily be damaged in the hands of those un-
skilled in the care of fine clocks. For this rea-
son all disassembly operations should be per-
formed only by qualified personnel and by fol-
lowing only the described procedures,

Because of certain differences in the Chel-
sea 12E and 17E clocks, the disassembly of
each clock is described separately to avoid any
possible confusion,

The disassembly procedure for each clock
is broken down into three main steps:

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

Since escapement disassembly is the same
for both 12E and 17E clocks, it is described inde-
tail in "Escapement Disassembly," Section III-A.

Observe that inthe 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

oisizesty (GOOGlE

presented to disassembly personnelas a contin-
uous process without being interrupted by ma-
terial which is directed only to a Watchmaker,
Senior Grade.

Pre-disassembly Inspection

A pre-disassembly inspection is provided in
the text. This inspection is to be performed af-
ter the movement has been removed from the
case and after the hands and dial have been re-
moved from the movement. The purpose of this
inspection is to determine whether the movement
is worth overhauling and to locate the troubles
withinthe movement. Location of specific trou-
bles is for the purpose of assuring that they will
be found and remedied during subsequent inspec-
tion and reassembly. All clocks worth over-
hauling are to go through the entire overhaul
process as described in this instruction man-
ual—pre-disassembly inspection provides a
double check that any existing trouble will be
remedied. It also affords opportunity to record
statistics of component performance which are
valuable for design and development purposes.

As a partof the pre-disassembly inspection
a route ticket, listing 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 defects
will be examined and corrected during the regu-
lar overhauland repair process as described in
this manual,

Before beginning the actual work of disas-
sembly, turn to Section VII, "Maintenance Parts
Catalog," and study the group assembly parts
lists and the associated exploded views to famil-
iarize yourself with the names, appearance and
relative positions of all the assemblies and
parts. Also, read Section II, "Description," if

UNIVERSITY OF ILLINOIS AT
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CHELSEA CLOCKS

you have not already done so, to learn the func-
tions of the various components of the clock.
The knowledge of this information will give you
an appreciation of the disassembly procedure
and make your job easier.

Disassembly Inspection

During disassembly there is no inspection
procedure particularly recommended for the
purposes of repair, Aside from setting aside
parts obviously damaged, such inspection may
best be reserved untilafter cleaning and, there-
fore, it is described in Section IV, "Parts In-
spection, Repair and Cleaning."

Tools

Most of the tools required are those included
in every watchmaker's kit. They are mentioned
in the text when necessary, Where special
service tools are needed, or tools are employed
for purposes which are not immediately obvious,
they are explicitly designated by number in the
text. Also,they arefurther identified in Section
VIII of this book, "Special Service Tools and
Testing Devices."

NOTE

The description of the pre-dis-
assembly inspection operations
which follows is directed only
to Watchmakers, Senior Grade,
All other personnel may skip
this portion of the text and go
on to "Disassembly Procedure
Chelsea Model No. 12E."

PRE-DISASSEMBLY INSPECTION
OPERATIONS

8kill Level: Watchmaker, Senior Grade

The Need for Pre-disassembly
Inspection Procedure

Before a clock is put through the overhaul
process, valuable information can be gained as
to just what is wrong with it, Every clock that
comes infor overhaul has been carefully adjus-
ted by the manufacturer and by any Navy repair
shop to which it has been previously sent for
overhaul. Therefore, special repairs and ad-
justments will be usually required only when
the clock has met with some accide

Digitized by O\'SC
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The first inspection is made after the re-
moval of the movement from the case and after
the removal of the hands and dial but before the
movement is disassembled. Such an inspection
can locate some types of defects much more
rapidly than an inspection of the cleaned parts
after disassembly,

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, oilingand reg-
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
Standards" indicated in the index of the Control
Manual. He should also be thoroughly acquaint-
ed with all phases of the overhaul process as
described in this manual, It is the duty of the
pre-disassembly inspector to fill out the route
ticket which willaccompany each clock and each
escapement, This will assure that any such de-
fects will be located and correctedas described
in Sections IV and IV-A of this manual and that
further checks and adjustments will be made as
described in Section V of this instruction manual,

The persons doing the various inspection
and reassembly operations will initial the route
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A CLAMDAICM
NA-CHAMPAIGNM




ticket for each movementand escapement to in-
dicate that they have done their partin correct-
ing the original trouble,

Pre-disassembly Inspection
Procedure

The first inspection will take place after the
movement has been removed from the case and
after the hands and dials have been removed.

The procedure for the pre-disassembly in-
spection is as follows:

1. Check the general .condition of the move-
ment 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 surveyedand salvaged. The'Survey and
Salvage Standards, as setforth 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 in-
dicate onthe 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"
under "Pre-disassembly Inspection Stand-
ards" 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 ht: entereddirections

g 0oogle

DISASSEMBLY PROCEDURE

to survey and salvage, should be returnedto the
Instrument Control Center.

DISASSEMBLY PROCEDURE
CHELSEA MODEL NO. 12E

PRELIMINARY DISASSEMBLY OPERATIONS

Skill Level: Mechanical Instrument Assembler,
Junior Grade

The purpose of the preliminary disassem~-
bly operations isto remove the movement from
the case and to remove the hands and dial com~-
ponents from the movement. These operations
permit the movement to be inspected so that
the pre-disassembly inspection previously de-
scribed may be carried out,

1. With the fingers, loosen the case knob on
the side of the bezel until the bezel can be
swung open. The bezel need not be re-
moved—it should just be turned complete-
ly outof the way of the dial. Fig. 13 shows
the relative positions of the parts involved.

2. Unscrew the three reflector screws which
hold the reflector on to the dial and which
hold the dialed movement in the case. See
Fig. 13.

3. Place a winding key, or a mainspring let-
down key (Tool No. 5A), through the dial
winding hole (see Fig. 13) and over the
squared end of the barrel arbor, With a
tilting and lifting motion on the key, lift up
one edge of thedial so that it can be grasped
with the fingers.

4, Liftthe dialed movement out of the case and
rest it, dial side up,on the movement work
block (Tool No. 1A} in the position shown
in Fig. 14,

5. Using a pair of hand removers withfelt pads
(Tool No. 2A) as shown in Fig. 14, pry off
the sweep second hand, then the minute hand
and finally the hour hand. The purpose of
the felt pads on the heels of the hand remov-
ers is to put a cushion between the bearing
surface of the hand removers and the dial
to prevent the dial from being scratched.

6. Tilt the dial and movement so that you can
see the "grasshoppers" holding the dial
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Figure 13

ring feetto thefront plate of the movement.
With a pair of needle nose pliers, turn each
grasshopper so that the head points away
from the center of the dial and pull the
grasshoppers completely off each of the
three dial feet. Refer to Fig. 15.

Lift off the dial with the attached dial ring.
See Fig. 15 for the relative positions of the
parts involved. For purposes of repair
the dial may be separated from the dhi
ring by removing the three dial screws—
otherwise the two parts are not ordinarily
disassembled for purte of cleTlng.

Digit \.8

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

PRE-DISASSEMBLY INSPECTION
OPERATIONS

8kill Level: Watchmaker, Senior Grade

Perform the inspection previously described
in this section under the above heading.
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DISASSEMBLY PROCEDURE

MOVEMENT DISASSEMBLY OPERATIONS

Skill 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.

1. Before any disassembly work is done on
the movement, it is necessary to let down
the mainspring. Since the hour wheel is
loose on the cannon pinion, first lift off the
hour wheel, See Fig. 15.

CAUTION

In Operation 1, use only a let-
down key (with no px?fe!cung
wings) similar to Tool No. 5A,
as listed in Section VIII. Use
of a winding key may result in
serious injury to the fingers
should they slip while holding
the key against the force of the
mainspring. If a letdown key
is not available, have the shop
make up one for you by fitting
a smooth round handle to a
winding key.

To let down the mainspring, stand the move-
ment on its side in the movement work
block (Tool No. 1A) in the position shown
in Fig. 16, Place the mainspring letdown
key (Tool No. 5A), not a winding key, over
the squared end of the rel arbor and
hold it firmly with the fingers. With a
small screwdriver, disengage the click
from the ratchet wheel onthe barrel arbor
(as shown in Fig, 16). The click will not
disengage from the ratchet wheel when you
press onthe click end. To do this you must
turn the winding key a very small amount
(less than 1/8 of a turn) in a clockwise di-
rection. When you do this, you willfeel the
click disengage from the ratchet wheel and
the force of the mainspring will be felt in
the hand holding the winding key. Allow the
letdown keyto spin slowly in the fingers un-
til the mainspring is completely run down.

2, With the movement in the work block, dial
side up, unscrew the minute wheel screw
and remove the minute wheel. See Fig. 15.

INIVERSITY OF ILLINOIS AT
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Screwdriver point
pressing on end
of Click

Figure 16

r— HAND REMOVER

CANNON PINION

07'

I—WORK BLOCK

Figure 17

osizzsty (GOOGlE

Using the hand removers with felt pads
(Tool No. 2A) as shown in Fig. 17, remove
the cannon pinion by prying it off the
center arbor,

Turn the movement over and place it in the
work block, train side up (back plate up).

Unscrew the four back plate screws (see
Fig. 18) and lift off the back plate as shown
in Fig. 19.

As soon asthe back plate has been removed,
1ift out the mainspring barrel assembly and
the ratchet wheel. The positions of these
parts are shown in Fig. 18,

CAUTION
Do not use a steel-headed ham-

mer in Operation 7. It will de-
form the end of the barrel arbor.

BACK PLATE ? BACK PLATE

SCREW

BARREL
ASSEMBLY

RATCHET WHEEL

Figure 18

To remove the barrel cap, hold the barrel
tightly in one hand and strongly hit the end
of the barrel arbor farthest from the cap
with a plastic- or wood-headed hammer,
The shoulder on the arbor will transmit
this force directly to the inside of the cap
and force it out, The manner in which the

UNIVERSITY OF ILLINOIS AT
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REGULATOR

e ESCAPEMENT
ASSEMBLY
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Figure 19

barrel components fit together is shown
in Fig. 20.

8. Unhook the barrel arbor from the main-

spring and remove the arbor. See Fig. 20.

CAUTION

The only safe method of per-
forming Operation 9 (removing
the mainspring from the barrel)
is to use the mainspring winding
tool (Tool No, 9A) in the manner
described. Methods of hand re-
moval, although simple, 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.

9. To removethe mainspring, place the barrel

on the mainspring w r (Tool To 9A) so

Digitized by 0\08

BARREL CAP

10.

11.

12.

DISASSEMBLY PROCEDURE

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 turnthe handle so asto un-
wind the mainspring. Pull on the outer end
of the mainspring while unwinding, so as to
draw it out of the winder.

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

HOOK

v

B i

e ai_;n\,-w

‘1%” | —MAINSPRING
ul'l,’,.,' ]i

4 —4

'Hl-l

‘MAINSPRD!G BARREL
Figure 20

Unscrew the three fourth upper bridge
screws (see Fig. 21) and lift off the fourth
upper bridge as shown in Fig. 22.

Unscrew the regulator gear set screw just
enough to release its hold on the regulator
staff assembly. Lift out the regulator staff,
complete, and slip out the regulator gear
from the side. See Fig. 21. If the regula-~
tor gear does not come out easily, allow it
to remain in place until Operation 15.

Unscrew the two escapement mounting
screws with the serewdriver inserted
UNIVERSIT
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FOURTH UPPER FOURTH UPPER BRIDGE

24

BRIDGE SCREW

REGULATOR
GEAR

Figure 21

throughthe work holes in the front plate, as
shown in Fig. 23. Remove the escapement
and set it aside for separate disassembly.

NOTE

Disassembly of the escapement
is simple enough to be per-
formed by any Mechanical Instru-
ment Assembler, Junior Grade,
who has seen the process dem-
onstrated by a skilled operator.
More manual dexterity is re-
quired than for the test of the
movement, but it has been well
demonstrated that escapement
disassembly may be efficiently
carried out by this Cll level.

O« -810

FOURTH UPPER
BRIDGE — s

N\

ESCAPEMENT

FOURTH WHEEL

\-—TBIRD WHEEL

Figure 22

TRAIN ESCAPEMENT

rPigure 23
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Since escapement disassembly is
the same for both the Chelsea
12E and 17E clocks, it will be de-
scribed in "Escapement Disas-
sembly" (Section III-A), which
will be found immediately after
the disassembly procedure for
the 17E movement,

13. Lift out the fourth and third wheels, See
Fig. 21.

14. Unscrew the three train plate screws (see
Fig. 24)and lift off the train plate as shown
in Fig. 25.

TRAIN PLATE—— TRAIN PLATE

SCREW

~INTERMEDIATE
WHEEL

REGULATOR
GEAR SET
SCREW

REGULATOR
INDEX WHEEL

————REGULATOR
BLOCK

i #5tX500gle

DISASSEMBLY PROCEDURE

TRAIN PLATE REGULATOR BLOCK

REGULATOR INDEX
WHEEL

f

Ve t?
FRONT

A/ 7L | PLATE
N\

4 TRAIN PLATE
PILLAR

— INTERMEDIATE
WHEEL
BACK PLATE
PILLAR
Figure 25

15, Lift out the intermediate and the center
wheels. Remove the regulator gear if it
was not removed in Step 11. See Fig. 24 for
the relative positions of these parts,

16. For purposes of cleaning, no further disas-
sembly is required. The train and back
plate pillars, the click and click spring and
the regulator block and index wheel remain
attached to the front plate. To provide for
more efficient cleaning, the click should be
turned in a clockwise direction until the
curved end of the click spring is locked
against the flat end of the click,

All the case components, the dial and the
hands should be in the parts tray. All parts of
the movement, with the exception of the escape-
ment, should now be in the cleaning tray. After
the escapement is disassembled and placed in
its individual cleaning tray, place the cleaning
trays inthe partstray withthe case components,
the dial and the hands and return to the Instru-

ment Control Center,
INIVERSITY OF NOIS AT
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CHELSEA CLOCKS

DISASSEMBLY PROCEDURE the movement to be inspected so that the pre-
disassembly inspection, previously described,

CHELSEA MODEL NO. 17E e
PRELIMINARY DISASSEMBLY OPERATIONS 1. With the fingers, loosen the case knob on

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

Skill Level: Mechanical Instrument Assembler, to Fig. 26 for identification of all parts in
Junior Grade Operations 1 through 6.
2. In the Deck Clock, the case should be dis-

The purpose of the preliminary disassembly engaged from the hinge pin to separate the
operations isto remove the movement from the case from the base plate, In the Boat Clock,
case and to remove the hand and dial components the screw-type hinge pin must first be un~
from the movement. These operations permit screwed. See Fig. 26.
CASE

CASE KNOB

DIALED MOVEMENT
EXTENSION PILLAR

DUST COVER

DUST COVER CASE
MOUNTING SCREW

DUST COVER MOVEMENT
MOUNTING SCREW

HINGE PIN

Digitized by
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3. Put the case on the 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 Fig. 26.

4. In order to remove the dialed movement
from the case,place one hand over the dust
cover, Turnthe entire caseover sothat the

dialed movement and dust cover are support--

ed by one hand. Lift the case off withthe
free hand and place the movementdial down
on the movement work block (Tool No. 1A).

5. Remove the four dust cover movement
mounting screws which hold the dust cover
to the back plate of the movement, and lift
off the dust cover.

6. Placethe dialed movement on the work block
(Tool No. 1A), dial side up so that it rests
on the four extension pillars in the position
shown in Fig. 27.

HAND REMOVER
SECOND HAND

HOUR HAND

MOVEMENT

MINUTE HAND WORK BLOCK

Figure 27

7. Using tweezers and a small screwdriver,
remove the hand washer screw and the hand
washer. See Fig. 28.

8. Using a pair of the special hand removers
with felt pads (Tool No. 2A), as shown in
Fig. 27, pry off the minute, the hour and the
second hands one by one. The purpose of
the felt pads on the hCils of thel hand re-

oigtizzary (GOOGle
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HAND WASHER
HAND WASHER
SCREW
MINUTE HAND
A SECOND
HOUR HAND /’ HAND

DIAL

DIAL RING

MINUTE
WHEEL SCREW—

SETTING PINION
PIN

SETTING PINION

DIAL FOOT SPRING
(GRASSHOPPER)

Figure 28

movers is to puta cushionbetween the bear-
ing surface of the hand removers and the
dial to prevent the dial from being scratched.

9. Tilt the dial and movement so that you can
see the "grasshoppers" holding the dial
ring feet to the front plate of the movement.
With a pair of needle nose pliers, turn each
"grasshopper' so that the head points away
from the center of the dial and pull the
"grasshoppers" completely off each of the
three dial feet. Refer to Fig. 28 to identify

the parts properly.

10. Lift off the dial with the attached dial ring.
For purposes of repair, the dial may be
JNIVERSITY OF ILLINOIS A

JRBANA-CHAMPAIGN 27



CHELSEA CLOCKS

separated from the dial ring by removing
the three dial screws—otherwise these two
parts are not ordinarily disassembled.

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

PRE-DISASSEMBLY INSPECTION
OPERATIONS

Skill Level: Watchmaker, Senior Grade

Perform the inspection described at the be-
ginning of this section under the above heading,
as indicated in the Control Manual index. After
the inspection is complete, have the parts tray
delivered to the movement disassembler,

MOVEMENT DISASSEMBLY OPERATIONS

Skill Level: Mechanical Instrument Assembler,
Junior Grade

During the disassembly of the movement, the
parts should be put inthe cleaning trays as soon
as they are taken out of the movement, The ar-
rangement of the parts in the cleaning traysis
shown in the "Cleaning" section (see the Con-
trol Manual),

1. Before any disassembly work is done on the
movement, it is necessary to let down the
mainspring, Since the hour wheel is loose
on the cannon pinion, first lift off the hour
wheel. See Fig. 28.

CAUTION

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

winding key.

To let down the mainspring, stand the move-
ment on its side in the work block (Tool
No. 1A) in the position shown in Fig. 29,

otzzsty (GOOGlE

RATCHET
WHEEL

Figure 29

Place the special letdown key (Tool No. 5A),
not a winding key, over the squared end of
the barrelarbor and hold it firmly with the
fingers. With a small screwdriver, disen~
gage the clickfrom the ratchet wheel on the
barrel arbor as shown in Fig. 29. The
click will not disengage from the ratchet
wheel when you press on the click end. To
do this, you must turn the winding key a
very smallamount (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 main-
spring will be felt in the hand holding the
winding key. Allow the letdown key to spin
slowly in the fingers until the mainspring
i{s completely run down.

With the movement in the work block, dial
side up, unscrew the minute wheel screw
and remove the minute wheel, the relative
positions of which are shown in Fig, 28.

Using the special hand removers with felt
pads (Tool No. 2A) as shown in Fig. 30, re-
move the cannon pinion by prying it off the
center arbof,

With needle nose pliers, pull out the setting
pinion pin. Pry the setting pinion loose
from the setting shaft with the hand re-
movers and remove the setting pinion.
UNIVERSITY OF ILLINOIS AT
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DISASSEMBLY PROCEDURE

HAND REMOVER 5. Turn the movement over and place it in the
work block, train side up (back plate up),
in the position shown in Fig. 31.

CANNON PINION

6. Unscrew the start and stop knob screw and
m lift off the knob, using the hand removers
with felt pads (Tool No. 2A) shown in Fig. 31.

7. Unscrew the regulator gear set screw and
remove the regulator gear, using the hand
removers, Tool No. 2A (refer to Fig. 33).

8. Using the special pillar pliers (Tool No. 6A),
remove the four extension pillars which
hold on the back plate (refer to Fig. 33).
Remove the back plate as shown in Fig. 32.

9. For purposesof cleaning, the thrust spring
and the regulator block and index wheel
need not be removed. They remain assem-

BACK PLATE

WORK BLOCK

Figure 30

—HAND REMOVER —

MAINSPRING
BARREL
ASSEMBLY

START and STOP KNOB ESCAPEMENT ASSEMBLY>—/ \
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CHELSEA CLOCKS

bled on the back plate unless further disas-

sembly is required for repairs. See Fig. 33.

10. As soon astheback plate has been removed,
lift out the setting shaft, the mainspring
barrel assembly and the ratchet wheel. The
positions of these parts are shownin Fig. 33.

EXTENSION ——REGULATOR BLOCK
PILLAR
THRUST REGULATOR GEAR

SET SCREW

REGULATOR
INDEX
WHEEL

START and STOP
KNOB

——— START and STOP
KNOB SCREW

RATCHET WHEEL

Figure 33

CAUTION

Do not use a steel-headed ham-
mer in Operation 11, It will de-
form the end of the barrel arbor,

11. To remove the barrel cap, hold the barrel
tightly in one hand and strongly hit the end
of the barrel arbor farthest from the cap
with a plastic- or wood-headed hammer.
The shoulder on the arbor will transmit
this force directly to the inside of the cap
and force it out. See Fig. 34 for identifica-
tion of the mainspr rrel c1mponents.

Digit O« 8 €
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BARREL CAP

BARREL ARBOR

HOOK BARREL ARBOR

| MAINSPRING BARREL
Figure 34

12. Unhook the barrel arbor from the main-
spring and remove the arbor.

CAUTION

The only safe method of per-
forming Operation 13 (removmg
the mainspring from the barrel
is to use the mainspring winding
tool (Tool No. 9A) in the manner
described. Methods of hand re-
moval, although simple, always
involve serious danger to the
hands and face should the fin-
gers slip in their grip on the
oily mainspring. No hand re-
moval method is recommended.

13. 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 onthe winder. Hold
the winding handle firmly and release the
click preventing the mainspring from un-
winding. Slowly turn the handle so as to

UNIVERSITY OF ILLINOIS A
URBANA-CHAMPAIGN



DISASSEMBLY PROCEDURE

unwind the mainspring. Pull on the outer ESCAPEMENT
end of the mainspring while unwinding so ASSEMBLY
as to draw it out of the winder.

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

14. Lift out the start and stop assembly. Dis-
assembly of this unit is not required for
the purposes of cleaning unless some of
the parts aredamaged and require replace-
ment, See Fig. 35.

15. Lift out the regulator staff with its collar.
Disassembly of this unit is not required for
the purposes of cleaning unless some of the
parts aredamaged and require replacement.
See Fig. 35.

START and STOP ~——REGULATOR
ABSIHBLY——] STAFF
ESCAPEMENT REGULATOR
MOUNTING LEVER
SCREW (POLYWOG)
’ TRAIN PLATE
Figure 36

NOTE

Disassembly of the escapement
is simple enough to be per-
formed by any Mechanical Instru-
ment Assembler, Junior Grade,
who has seen the process dem-
onstrated by a skilled operator.
More manual dexterity is re-
quired than with the rest of the
movement, but it has been well
demonstrated that escapement
disassembly may be efficiently
carried out by this skill level.

Since escapement disassembly
ESCAPEMENT — REGULATOR is the same for both the Chelsea
ASSEMBLY STAFF COLLAR 12E and 17E, it will be described
in "Escapement Disagsembly"
(Section III-A), which will be
Figure 35 found immediately after this dis-
assembly procedure.

16, Unscrew the two escapement mounting
screws and lift off the escapement as shown 17. Unscrew the three train plate screws (see
in Fig. 36. Set the escapement aside for Fig. 37) and remove the train plate as
separate disassembly. shown in Fig. 8.7 1o/
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TRAIN PLATE

INTERMEDIATE |

WHEEL

,,,,

TRAIN PLATE PILLAR
BACK PLATE PILLAR

Figure 37

18. Lift out the fourth, third, intermediate and
center wheels. Refer to Figs. 37 and 38.

19. For purposes of cleaning, no further disas-
sembly is required. The train plate and
back plate pillars, the click and the click

spring remain attached to the front plate.
To provide for more efficient cleaning, the
click should be turned in a clockwise direc-
tion until the flat end of the click spring is
locked against the flat end of the click.

TRAIN THIRD WHEEL

PLATE

CLICK

CLICK

Figure 38

All parts of the movement, with the exception
of the escapement, should now be in the clean-
ing tray. Afterthe escapementis disassembled
and placed in its individual cleaning tray, re-
turn the trays to the Instrument Control Center.

Google



ESCAPEMENT DISASSEMBLY

SECTION III-A
ESCAPEMENT DISASSEMBLY

Skill Level: Mechanical Instrument Assembler,

Junior Grade

It is recommended that the proper manual 1. Place the escapement upon the escapement
techniques of escapement disassembly be dem- work block, Tool No, TA. In the case of the
onstrated by a skilled operator. These opera- No. 17E Escapement, which has a potance,
tions may readily be performed by any Mechan- the potance should be placed down in the hole
ical Instrument Assembler, Junior Grade, after in the escapement work block so that the
one or two demonstrations of the manual tech- escapement rests level in the position shown
niques involved. in Fig. 39.

BALANCE COCK HAIRSPRING STUD

SCREW

=




CHELSEA CLOCKS

Refer to Figs. 40 and 41 to see the relative
positions of all escapement parts to be dis-
assembled in Operations 2 through 7.

2. With a small screwdriver, pry off the reg-
ulator, leaving the balance upper endstone
cap in place. As you remove each part,
place it in its proper compartment in the
cleaning tray. See "Cleaning" in the Con~
trol Manual index.

REGULATOR

BALANCE UPPER ENDSTONE CAP

BALANCE WHEEL ASSEMBLY

ESCAPE BRIDGE

PALLET BRIDGE

PALLET

ESCAPE WHEEL

;OU

3. Loosen the hairspring stud screw several

turns to release the hairspring stud from
its notch in the balance cock. See Fig. 39.
Using a pair of fine tweezers, slide the
stud down out of the notch. Retighten the
stud screw into the balance cock.

CAUTION

In Operitlon 4 (removing the bal-
ance cock), be sure to lift.the free

BALANCE COCK
SCREW

» BALANCE COCK

HAIRSPRING STUD SCREW

HAIRSPRING STUD

ESCAPE BRIDGE SCREW

PALLET BRIDGE SCREW

ESCAPEMENT PLATE

Figur —lzé % hanical Clock Escapement Assembly, No. 26
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end of the balance cockwithtweez-
ers while prying the base loose
from the escapement plate. If
the free end of the balance cock
is not lifted, the prying may put
a downward force onthe free end
of the balance cock—resulting in
damage to the balance staff pivots
or jewels.

4, Unscrew the balance cock screw. Thebal- 5.
ance cock will remain in position, being
held by its steady pins. Graspthe free end

REGULATOR ~

BALANCE UPPER ENDSTONE CAP

BALANCE WHEEL ASSEMBLY

ESCAPEMENT DISASSEMBLY

of the balance cock withtweezersandapply
a slight upward force. Pry loose the bal-
ance cock with a small screwdriver, mak-
ing use of the two prying holes in the es-
capement plate. Lift off the balance cock
as shown in Fig. 42,

No further disassembly of the balance cock
is to take place before cleaning.

Lift out the entire balance wheel assembly
as shown in Fig. 43, and put it in the clean-
ing tray without any further disassembly.

BALANCE COCK
SCREW

BALANCE COCK

HAIRSPRING STUD SCREW

HAIRSPRING STUD

ESCAPE BRIDGE SCREW

ESCAPE BRIDGE

PALLET BRIDGE

PALLET

ESCAPE WHEEL

POTANCE

PALLET BRIDGE SCREW

ESCAPEMENT PLATE

o Figure 4@6@819" Deck Clock !mﬁﬁxggt:éd_sgngﬂy, No. 22
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BALANCE COCK Screwdriver ——

TABLE ROLLER—-T B#I%ARNB(I:F
ASSEMBLY

SAFETY ROLLER

ESCAPE N .
BRIDGE - WORK BLOCK

PALLET

S PSR
Figure 42 Figure 43
CAUTION e TWEEZERS
In Operations 6 and 7 (removing BRIDGE
e e g s ) ESCAPE
to lift the bridge straight up WHEEL

while prying the bridge from the
escapement plate. If the bridge
is not lifted straight up, the pry-
ing may turn the bridge to the
side—resulting in damage to the
pallet or escape pivots or the
jewels holding thgse pivots.

6. Unscrew the two pallet bridge screws.
Using tweezers, grasp the bridge near its
center and apply a slight force straight up.
With a small screwdriver, pry the bridge
loose from the escapement plate and lift
the bridge straight up off the escapement MOUNTING PLATE =
plate. Liftoutthe palletas shownin Fig. 44.

WORK
BLOCK\-.—'

Figure 44
7. Unscrew the two escape bridge screws.

Using tweezers, grasp the.bridge near its The disassembly of the escapement is now
center and apply a slight force straight up. complete, as far as required for the purposes
With a small screwdriver, pry the bridge of cleaning. The escapement parts should all be
loose from the escapement plate and lift in the escapement cleaning tray. Place the
the bridge straight up off the escapement escapement cleaningtray into the parts tray and
plate. Lift out the escape wheel. deliver to the Instrument Control Center.
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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

The purpose of the procedures included with-
in this section is to prepare a complete set of
clean and serviceable parts that will reassemble
easily and efficiently. The pre-disassemblyin-
spection determined what parts were defective
andwhat particular fits were not withintolerance
—as muchas thiswas possible before disassem-
bly. These functional 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 tobe checked inadditionto 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
failin passing its performance test or, which is
still more undesirable, it will cause a clock to
have an early breakdown when it is placed in
serviceinthe Fleet. The responsibility is yours
—learn your job and apply yourself to it.

Inspection Standards

Chelsea 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 dimensions of
a part. Do not perform any repairs that involve
machlnl[l_xg. This is to be the policy with all
parts—including thoseinthe escapement. Re-
place all parts which have functional defects or
structural weakness—not merely for the sake of
appearance. Refinishing of the clock case and
bezelis theonlytrue repairwhichis permissible.
Further discussionof this policy will be included
in the specific inspection instructions whichare

set forth later "E."“l?:s‘?‘?t@()\ 'Sle

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 design improvements can be made to bring
about desirable changes. Therefore, fromtime
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
itoff lightly. In addition, since youarethe "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
ofall clock parts. It is onlyfromthe experience
data you supply that the Bureau can be kept up
to date ondevelopments inthe field. Your efforts
inthis connectionwill be very much appreciated.

CLEANING OPERATIONS

Skill Level: Cleaner

Clean all parts—case, dial, movement and
escapement parts. The standard techniques and
materials to be used are fully described in
"Timepiece Cleaning" as referenced in the in-
dex 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
cleannew parts will be available
for reassembly. 1o
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CHELSEA CLOCKS

INSPECTION OPERATIONS

Skill Level: Mechanical Instrument Assembler,
Senior Grade

The exploded views and parts lists in the
Maintenance Parts Catalog (Section VII) will
provide a means for identifying parts and ob-
taining stock numbers for requisitioning re-
placements. The parts lists also indicate those
parts which should be replaced as a subassembly
and not individually.

NOTE

All inspection and repair work
onthe escapement other than pre-
liminarydisassembly and clean-
ing istobe doneonly by Watch-
makers, Junior Grade, under

the supervision of a Watchmaker,
Senior Grade. Forthis reason,
inspection and repair isdivided
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 partsare perfectly
cleaned, the parts tray will be delivered to the
inspector—less the escapement parts which will
go to the Escapement Repair Group. The check
list which follows tells youthe defects for which
you should look. Worn, damaged or badly cor-
roded parts are to be 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 reasonforthisis that 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—Kkeep 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 wlth t flngers

Digitize \'8
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NOTE

Because case, dial and hand in-
spectionand refinishing may in-
volve the use of paints and buff-
ing equipment, it is 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 "route
ticket" accompanying the clock parts. This
route ticket may bear notations which are to be
considered in addition to the check list which
follows. As you carry on in accord with each
notation, initial it to indicate that the work has
been done. Theappearance standards called for
in these instructions are essentially for "like

ew' final appearance. Refer to the route tick-
et to check whether any other appearance stand-
ards are specifically called for.

Case and Dial Components

1. Checkcasesandbezels for cracks, breaks,
chips, warpage or damaged hinge lugswhich
prevent proper closing of the case or per-
mit the entry of dust or moisture. If any
such condition exists, the part must be re-
placed with a new one.

2. Check cases, bezels, back plates and bulk-
head plates for superficial scratches, chips
and damage to the finish. These defects
arenot a cause for replacementunless they
cannot be removed and seriously affect the
appearance of the clock.

Scarred hinge pins and case knobs may be
replaced. Finish damage may be removed
by careful use of a very fine wire wheel or
sandpaper, followed by buffing to a polish
that will match the rest of the case. When
the black finish has worn off metal inserts
which are used for hinging and locking the
case, the exposed portion should be wire-
brushed clean and carefully touched up with
matching paint—see "Paints'" as referred
to in the index of the Control Manual.

3. In the case of Mechanical Clocks, inspect
the glass set into the bezel and temporarily
remove the locking wire in order to inspect
the waterproof cement seal of the glass to
the bezel. If the glass is broken, cracked
or badly scratched, it should be replaced
with a new one and resealed to the bezel
with waterproof cement—see "Waterproof-
ing" as lndexed in the Control Manual. If
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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 sucha condition 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 andbrittleness that indicate
that the material is aged and dried out. If
this condition is found, replace the part
with a new one.

. Inspectthedial anddial ring for any deform-
ityor breakage. Inthesecases, 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
retouched with matching paint. See'Paints"
in the indexof the ControlManual. However,
do not attempt any refinishing which involves
morethana few minor scratches or chips—
inthat event, replace the dial witha 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 finishof any of
the hands is chipped or flaked, replace it
with a new part.

. Recheckthe route ticketas it applies to the

case, dialand hand inspection to make sure
you have initialed and attended to each of
the recommendations.

After the inspectionand repair workis com-

PARTS INSPECTION, REPAIR AND CLEANING

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

. 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

onthe regulator gear and the threads on the

regulator index wheel worm screw. In the
caseof the BoatandDeck Clock movement,
also check the teeth on the setting pinion.
If any teeth or threads show any corrosion,
bending, 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 tooth is 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 Clock

movement, check the start and stop spring
and the start and stop shaft spring for any
corrosion, deformity or breakage. If such
is found, replace the spring with a new one,

. Check each plate and bridge for any bend- :

ing, cracks or corrosionwhichwould affect
the fitof anyof the movement parts. Anyof
these conditions required replacement with
a new plate or bridge.

. In regard toall other miscellaneous pillars,

screws,arbors, etc., the rule is as follows:

plete on the case components, the dial, and the
hands, place the parts in the parts tray for de-
livery to the movement inspector.

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
CAUTION be put back in the parts tray.

Movement Inspection

Replacement parts procured 9. Recheck the route ticket to see that all the
from stock should be clean recommendations referring to movement

and in sealed containers. If inspection have been initialed to indicate

the partsarenot sealed or if that the work has been done. Return the

preservl[ng mater beeglC parts tray totheInstrument Control Center.
DIgitiz by L) ¢
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CHELSEA CLOCKS

SECTION IV-A

ESCAPEMENT OPERATIONS PROCEDURE

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

Escapement Matching Operatlons,
Bench Inspection and Supervision
—Watchmaker, Senior Grade

The larger part of the operations described
in this section are intended for Watchmakers,
Junior Grade, who are under the supervision of
a Watchmaker, Senior Grade. Whenthe skill of
a Watchmaker, Senior Grade is requiredforcer-
taincritical adjustments, special note is made.

As mentioned in Section I, Mechanical In-
strument Assemblers, Senior Grade, may be
trainedtodoworkas "Escapement Specialists."
It has been demonstrated in commercial prac-
tice that these Escapement Specialists canread-
ily be trained to perform efficiently any one of
suchspecialized jobsas jewel inspectionand re-
placement, balance wheel truing and poising, bal-
ance wheel repairs, hairspring repairs, end-
shake and sideshake adjustment, etc. Utiliza-
tion of this specialist rating can be used to ex-
pedite the establishment of centralized escape-
ment overhaul and repair.

The escapement repairs described in this
section apply equally to the escapements for
both the Chelsea No. 12E and No. 17E move-
ments, Since the escapement operations of in-
spection, repair, oiling, reassembly and adjust-
ment are all normally and necessarily done by
persons under the immediate supervision of a
Watchmaker, Senior Grade, they are all included
in this section, For that reason, the entire
sequence is described as it would normally be
performed on a flow-line basis. The number of
persons required in such a flow line depends
basically upon the number of escapements to
be overhauled and, therefore, the subdivision
of the overhaul process is left to the discre-
tion of the supervisor.

Escapement operations begin when the
cleaned escapement parts are delivered to the
watchmaker along wit inspegtion report.

Digitiz by { '8 G
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Escapement operations end when the escapement
is completely overhauled and adjusted and ready
for insertion into the main movement.

Descriptions of proper oiling techniques
and materialsare included in""Timepiece Lubri-
cation" as listed in the Control Manual index.
It istothis heading that reference is made when
the "Control Manual" is mentioned in connection
with escapement lubrication.

Repairs to parts, and any adjustments for
which specific directions are not given in this
text, are accomplished in the same manner and
by the same methods withwhich the watchmaker
is thoroughly accustomed by his work on other
timepieces. In all cases, the basic tools of the
watchmaker will be found to be completely ade-
quate for escapement operations although a few
special fixtures are recommended for convenience.

NOTE

Certain adjustment and repair
operations which are standard
procedures, which require spe-
cial explanation or which involve
more than one or two operations,
are described under "Special
Timeplece Repair and Adjust-
ment Operations' —see the Con-
trol Manual index. This plan is
followed in order to avoid break-
ing up the text in this section,
which describes the normal se~
quence of events. When "Spe-
cial Operations'" are mentioned,
locate the operation in question
by referring to "Special Time-
plece Repair and Adjustment




Operations" in the Control Man-
ual index.

Inspection Standards

Chelsea escapements were designed and
manufactured for parts to be interchangeable and
every part can be replaced without causing any
special problems of fitting or matching. Re-
pairs are expensive and tend to destroy the
standard dimensions of a part. Do not perform
any repairs that involve machining. The intent is
that the watchmaker devote his skills to making
the necessary tests and adjustments indicated in
this section, and not spend any time correcting
badly bent hairsprings, repairing scored or
bent pivots and performing other repairs which
are best corrected by replacement,

Any questions you have on what you should
repair and what you should replaceare answered
in this section and in the parts list. The ex-
ploded views of the escapementsand their parts
lists in the Maintenance Parts Catalog (Section
Vi) will provide a means for identifying parts
and obtaining stock numbers for requisitioning
replacements, The parts lists also indicate
w hich parts are not recommended for replace-
ment—in whichcase the part should be replaced
by the next higher assembly.

Performance and
Usage Data

The Navigational InstrumentsSectionof the
Bureau of Ships needs to be informed as to how
various escapement partsare holding up in ser-
vice. It is only with complete recorded facts
that design improvements can be made intelli-
gently. Keep a daily record of the number of
escapements handled. On this record keep col-
umns for parts replaced, parts repaired, and
parts requiring unreasonably difficult adjust-
ment. Identify each part by name and part
number. Keep a commeni column 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, re-
placement and adjustment records is a very
important part of your jobasa watchmaker, 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 atten-
tion to any special problems that you consider
important. Sincethe Navyis one of the largest
individual usersof clocksintheworld, you will
have the opportunityof gathering a tremendous
amount of informationon performance which will

be very useful t%thg Bu{rgﬁok '816

ESCAPEMENT OPERATIONS PROCEDURE

ESCAPEMENT OPERATIONS

Skill Levels: Operations 1 through 25 and 30
through 41—Watchmaker,
Junior Grade

Operations 26 through 29 plus
supervision—Watchmaker,
Senior Grade

Before proceeding with the escapement op-
erations, first refer to the route ticket accom-
panying the escapement parts. This route tick-
et will make recommendations which are to be
considered in_addition to the procedure which is
outlined in the following paragraphs. As each
recommendation is followed, initial it to indi-
cate that the work has been done.

1. From the escapement plate assembly, un-
screw the two balance lower endstone cap
screws and remove the balance lower end-
stone cap. Refer to Fig. 45 for the posi-
tions of these parts.

2. Clean off the endstone with a buff stick
dampened with the cleaner specified in
"Timepiece Cleaning" as indexed in the
Control Manual and examine it for pits,
chips, cracks or breakage. If the endstone
is defective, it should be replaced as de-
scribed in "Special Operations." See the
Control Manual index.

3. Clean off the escapement plate with a buff
stick. See "Timepiece Cleaning" in the
Control Manual in order to check the rec-
ommended technique,

4. Peg out the balance lower, escape lower
and pallet lower jewels from both sides with
clean, soft pegwood. See'"Timepiece Clean-
ing" in the Control Manual to check the re-
commended technique. See Fig. 45 for the
locations of these parts. Blow out the holes
with an air blast. Check the hole jewels for
chips, cracks, breakage or possible wear.
Chippedor worn hole jewels will usually be
noticeably out-of-round. If any of the hole
jewels are defective, they should be re-
placed as described in "Speclal Operations."
See the Control Manual.

5. Check the banking screws with tweezersto
see that they are not loose. If they are
loose, remove, spread the slot and replace.
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10.

42

r— ESCAPE LOWER JEWEL

PALLET LOWER JEWEL

12E MOVEMENT ESCAPEMENT

BALANCE LOWER JEWEL

POTANCE

l&-BALANCE LOWER ENDSTONE CAP SCREW
BANKING SCREW

Figure 45

. Replacethebalance lower endstone cap and

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

Place the escapement plate on the work block.
If thereis a potance, as in the escapement
for the Chelsea No. 1TE movement, see
that it extends over the side or down into a
hole in the work block.

Examinethe escape wheel with a high-pow-
ered eyeglass, checking for bent or scored
pivots and worn escapeteeth. If anydefect
is noted, discard the escape wheel and re-
place with a new one.

Put the escape wheel in place and mount the
escape bridge with the two escape bridge
screws, See Fig. 46 for the positions of
the parts.

Check the sideshake and endshake of the
escape wheel with reference to "Clock
Escapement Assembly Adjustment Stand-
ards." See the Control Manual index. To
make any sideshake or endshake adjust-
ments, refer to "Special Operations' inthe
Control Manual.
GO'\ 'SlC
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— ESCAPE LOWER JEWEL
PALLET LOWER JEWEL

BALANCE LOWER
JEWEL

BALANCE
LOWER
ENDSTONE

17E MOVEMENT ESCAPEMENT

Examine the pallet for chipped, loose or
out-of-line stones. Check the pallet pivots
for scoring or bending. Check the guard
pin for properfitand alignment. Loose or
chipped stones may be properly re-set or
replaced by the use of pallet warmers and
thread shellac. See Fig. 47. Defective
pivots should be corrected by driving out
the pallet arbor and replacing it with a
new one.

No other repairs to the pallet are recom-
mended—if they are required, the entire
pallet assembly should be replaced.

Put the pallet in position and mount the pal-
let bridge withthe two pallet bridge screws.
See Fig. 46 for the position of these parts.
Check the sideshake and endshake, using
the standards listed in "Clock Escapement
Assembly Adjustment Standards' as refer-
enced inthe Control Manual index. To make
any sideshake or endshake adjustments,
refer to "Special Clock Escapement Repair
Operations" in the Control Manual.

Remove the hairspring assembly from the
balance assembly by using the special hair-
spring removing tool (Tool No. 21A) to pry
under and pull off the collet. For details
see Fig. 48 and '""Special Operations.” See
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ESCAPEMENT OPERATIONS PROCEDURE

ESCAPE BRIDGE =l

PALLET BRIDGE

PALLET

12E MOVEMENT ESCAPEMENT 17E MOVEMENT ESCAPEMENT

PALLET JEWEL

PALLET WARMER
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Tool for moving
jewel in or out

of pallet

Figure 46
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HAIRSPRING
ASSEMBLY

COLLET

STUD __ tmMING

SCREW
BALANCE WHEEL

BALANCE

SCREW SCREW ASSEMBLY
T~ BALANCE STAFF

EE T~ TABLE ROLLER

T\-mwm. PIN

SAFETY ROLLER
Figure 49

Fig. 49 for identification of the various
balance components.

14. Check the jewel pin on the table roller for
cracks, chips, breakage, tightness and
proper alignment, Check the safety roller
to see that it is tight, If either the roller
or roller table is loose, replace the loose
roller with a new one. Remove and re-
place the rollers, using standard watch-
maker's tools. For details refer to ""Spe-
cial Operations." 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.

15. Check the balance pivots for scoring or
bending out of line. If this condition exists,
replace the balance staff as described in
"Special Operations." Seethe ControlMan-
ual index. Do not attempt to repair adam-
aged pivot. Instead replacethe balance staff.

16. Check the tightness of the balance screws
and timing screws. Ifascrewis damaged,
try a new screw. Ifthethreadsarestripped
in the balance wheel, replace the entire

balance wheel. GO\ '816

17. Using a truing caliper as shownin Fig. 50,
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
balance staff,

B. The balance rim must form a perfect
circle withthe balance staff atthe exact
center, If the balance wheel is not true
in the flat, this condition may be cor-
rected by bending one or both balance
arms the required amount. If the bal-
ance wheel isnot true in the round by a
slight amount, this conditionis not seri-
ous if the wheel can be brought into per-
fect poiseasdescribed in Operation 18,
If the balance wheel is noticeably out of
round, replace it.

18. Check the balance for poise on a poising
stand orwith 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. If any
screw is apparently heavier than the oppo-
site screw, carefully cut out the slot of the
heavy screw with a saw or file or undercut

Truing

SAFETY ROLLER
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19.

20.

21,

UNDERCUTTING

the screw head with an undercutter as
shown in Fig. 51.

If weight must be added to the balance
wheel, use a washer under the light bal-
ance screw. Radical change in weight of
any of the balance screws is to be avoided,
since, afterward, it may not be possible to
bring the balance to proper time with the
timing screw.

Check the shape of the hairspring. Minor
corrections in shape may be made by bend-
ing with a pair of finetweezers. Do not at-
tempt to repair major distortions of the hair-
spring, and do not attempt to replace the
stud or collet. If necessary, replace the
entire hairspring assembly with a new one.

Do not replace the hairspring assembly on
the balance wheel. This will be done in
Operation 31 after the process of matchin
the escapement (Operations 26 through 29).

BALANCE

piaitized oy L O 8[C
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ESCAPEMENT OPERATIONS PROCEDURE

UPPER ENDSTONE

CAP SCREW
UPPER ENDSTONE
CAP
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ENDSTONE '

COCK
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HAIRSPRING \————— BALANCE

UPPER JEWEL
Figure 52

22. Remove the balance upper endstone cap

23.

24.

25.

from the balance cock by unscrewing the
two cap screws. See Fig. 52. Peg out the
balance hole jewel and check it for cracks,
breakage or possiblewear. Check the end-
stone, See''Special Operations' for details
if it is necessary to replace the balance
hole jewel. Replace the endstone cap and
mount it in position with its two screws.

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" aslisted inthe index of the Con-
trolManual. To make any adjustments refer
to ""Special Clock Escapement Repair Oper-
ations." See the Control Manual index.

Check the position of the roller jewel pin.
It should be perpendicular to the roller and
centered in the crescent of the safety rol-
ler. In no position should the bottom of the
jewel pin rub against anything.

NOTE

The following operations (Oper-
tions 26 through 29) involve check-
ing and adjusting the matching of
the various components of the
escapement to each other. These
checks and adjustments call for
the knowledge and skill of a
Watchmaker, Senior Grade, and
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should be made only by fully
qualified personnel. Since these
adjustments are very well under-
stood by skilled watchmakers and
since they are performed in a
manner similar to that employed
with any high grade watch, only

a brief outline is presented here.

It is recommended that these ad-
justments be made with the es-
capement mounted on a move-
ment in order to provide a power
source, although some skilled
craftsmen may very well make
them without a power source.

MATCHING THE ESCAPEMENT

Skill Level: Watchmaker, Senior Grade

26.

27.

28.

29.

46

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 made some
recommendations 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 usually
necessary only when the escapement has
met with an accident or careless handling.
Give consideration to these points before
adjusting 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 forth between the banking pins. Observe
the action of the pallet stones in relation to
the escape wheel teeth. Check the "lock,"
the "drop" and the positioning of the bank-
ing pins. Make anyadjustments inthe bank-
ing pins necessary to make the fork '"Banked
to the Drop."

Put the balance (without the hairspring) in
position and mount the balance cock with
its screw. With the finger, 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, movethe
pallet from side to side so that the escape
wheel is allowed to turn. Observe theoper-
ation 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."

osizesy (GOOGle

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 is the responsibility of the opera-
tor to put the escapement in its best running
condition. When the adjustments are com-
pleted, remove the escapement from the
movement for the remaining operations.

NOTE

The following operations may be
performed by a Watchmaker,
Junior Grade.

ESCAPEMENT OPERATIONS
(continued)

Skill Level: Watchmaker, Junior Grade

30.

31.

32.

33.

34.

35.

Remove the balance cock by unscrewingthe
balance cock screw. Remove the balance
wheel. Oil the balance upper and the bal-

ance lower jewels. See the Control Manual.

Replace the hairspring onthe balance wheel,
using a staking stand. For detalls see "Spe-
cial Operations."

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 directly over the right
balance arm when the roller jewel is fac-
ing toward you. See Fig. 53.

Put the balance in place and mount the bal-
ance cock with the balance cock screw. See
Fig. 54. Place the hairspring stud into the
notch in the balance cock. Fasten down the
studwiththe hairspring stud screw as shown
in Fig. 55.

Check to see that the escapement is inbeat.
This means that the collet should be in such
a position that the balance roller jewel pin
is on the center of the pallet when the bal-
anceisatrest. Inotherwords, there should
be a straight line from the center of the
pallet pivot through the pallet center line,
through the roller jewel pin and to the cen-
ter of the balance pivot when there is no
tension on the hairspring.

Make any necessary beat adjustments by
moving the hairspring collet on the balance
staff by means of a beat tool placed in the
collet slot.
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31.

38.

39.

0il the escape wheel and the pallet hole
jewels and oll the pallet stones. See the
Control Manual.

Check the condition of the regulator pins
on the regulator. If they are badly bent or
broken, they may be replaced by use of a
staking stand.

Carefully slip the regulator into position so
that the regulator pins straddle the hair-
spring overcolil,

Check the halrspring to see that it is level
and centered. Correctionsinlevel and cen-
tering are made by bending the first turn of
the collet end of the hairspring. The over-
coil should be made parallel to the hair-
spring by bending the hairspring between the

ESCAPEMENT OPERATIONS PROCEDURE

BALANCE
COCK

ASSEMBLY

ESCAPEMENT
WORK BLOCK

Figure 54
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40.

41.

stud and the point where the regulator pins
reachtheir closest point to the stud (extreme
slow position).

Oscillate the balancewheel and observe the
action of the hairspring between the regu-

lator pins to check the circling. The regula-
tor 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 equal on 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
pinsin 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.

BENCH INSPECTION OPERATIONS

8kill 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

48

final adjustment and testing. It is the job of the
bench inspector to locate any defects and have
them corrected before the escapement is mounted
onto the movement. Defective escapements cause
clocks to fail in passing their final performance
test or, much worse, cause an early failure in
the Fleet.

1.
2.
3.

Check to see that all screws are tight.
Check for clearance of all parts.

Check all endshakes and sideshakes listed
in "Clock Escapement Assembly Adjust-
ment Standards' as listed in the Control
Manual index.

. Check for oil on all bearings.

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 "Clock Es~
capement Assembly Adjustment Standards"'
as listed in the Control Manual index.

. Inspect the escapement for cleanliness.
. Check the route ticket to see that all the re-

commendations with regard to the escape~
ment have been carried out.

. Place the escapement in its container and

attach the route ticket. Return the contain-
er to the Instrument Control Center.

oizzsty (GOOGlE




REASSEMBLY PROCEDURE

SECTION V

REASSEMBLY PROCEDURE

Skill 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
Chelsea Mechanical, Boat and Deck Clocks. All
parts used in reassembly have previously been
cleaned, inspected and repaired or replaced and
the result of reassembly, for all practical pur-
poses, willbe equivalent to a brand new movement.

Chelsea parts have proved rugged and de-
pendable in the service of the U, S, Navy, but it
must be stressed that they may easily be dam~-
aged in the hands of those unskilled in the care
of fine clocks. For this reason,all reassembly
operations aretobe performed onlyby qualified
personnel and only by following the procedure
described in the text.

Because of certain differences in the Chel-
sea 12E and 17E movements, the reassembly of
each movement is described separately to avoid
any possible confusion,

Tools

Most of the tools required arethose 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 manual-'"'Special Service
Tools and Testing Devices."

Endshakes and Sideshakes

During reassembly it will be necessary to
check the endshake and sideshake of various
pivots. The tolerances permissible are listed
in "Clock Movement Assembly Adjustment
Standards," which is the heading that appears
in the Control Manual ind Proc es for

Digitized by O‘\'Se

correcting these endshakes and sideshakes, to
bring them within the required limits, are de-
scribed in "Special Timepiece Repair and Ad-
justment Operations" in the Control Manual. It
is to these two headings that reference is made
in this text when the "Control Manual" is men-
tioned in regard to endshakes and sideshakes,

Lubrication

The points to be lubricated are mentioned
in the text, but specific mstructions as to oiling
techniques, precautions and the type of oil to be
used are included in "Timepiece Lubrication"
as referenced in the Control Manual index, It
is to this heading that reference is made when
the "Control Manual" is mentioned in regard
to lubrication.

REASSEMBLY OPERATIONS
CHELSEA MODEL NO. 12E

Skill Levels: Movement Reassembly, Dialing
and Casing Operations—Mechan~
ical Instrument Assembler,
Senior Grade

Bench Inspection Operations—
Watchmaker, Senior Grade

Before proeeeding with the movement reas-
sembly operations, first refer to the route tick-
et accompanying the movement parts. This
route ticket will make recommendations con-
cerning movement reassembly which are to be
considered in addition to the procedures out-
lined in the following paragraphs. As each rec-
ommendation is followed, initial it to indicate
that the work has been done.
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MOVEMENT REASSEMBLY OPERATIONS

Skill Level: Mechanical Instrument Assembler,
Senior Grade

1. Placethefront plate onthe movement work
block (Tool No. 1A) with the pillars facing
up. Already mounted on the front plate
should be the pillars, the thrust spring, the
click, the click spring, the regulator block
and the regulator index wheel, unless these
parts have been removed for replacement.
Replace any of these parts that are missing.
Refer to Fig. 56 and also to Fig. 94 in
Section VII, for the proper location of
these parts.

TRAIN PLATE
SCREW

TRAIN PLATE—

FOURTH
UPPER BRIDGE

CENTER WHEEL
FRICTION SPRING

REGULATOR
INDEX WHEEL
CLICK FRONT ————REGULATOR
SPRING PLATE BLOCK
Figure-56
> Google
50

2. Checkto seethatthe pillars aretight. Check
the click spring for sufficient pressure on
the click to insure a positive engagement
between the click and the barrel ratchet
wheel. If necessary, bend inthe click spring
to increase the force on the click.

3. Oil the corners of the center wheel friction
spring. For the type of oil to be used, see
"Timepiece Lubrication' as indexed in the
Control Manual.

4. Check the center and intermediate wheels
for uprightness in their pivot holes by test-
ing them for equal tilt in four directions.
Corrective procedures are given in "Spe-
cial Timepiece Repair and Adjustment Op~-
erations." See the Control Manual index.

5. Putthe center wheel and intermediate wheel
in place., Put on the train plate (see Figs.
56 and 57) and fasten it down with the three
train plate screws. Use the special collar
(Tool No, 13A) on the end of an automatic

TRAIN PLATE - REGULATOR BLOCK

REGULATOR INDEX
WHEEL

~——INTERMEDIATE
WHEEL
BACK PLATE
PILLAR
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REASSEMBLY PROCEDURE

TRAIN PLATE ning the intermediate wheel to see that there
is no binding.
INTERMEDIATE 7. Checkthe endshake of the center and inter-

mediate wheels, Fig. 58 shows the operation
of checking the intermediate wheel endshake.

Refer to "Clock Movement Assembly Ad-
justment Standards' as indexed in the Con~
trol Manual. If any adjustments are neces-
sary, look up the procedures given in "Spe-
cial Timepiece Repair and Adjustment Op-
erations," also listed in the index of the

Control Manual.

8. Oil the center wheel and the intermediate
wheel upper pivots. See Fig. 59 and refer
to "Clock Movement Lubrication" in the
Control Manual.

9. Place the third wheel in position. See Fig.
60. Oil the staff of the fourth wheel (see

Figure 58 FOURTH UPPER FOURTH UPPER
BRIDGE BRIDGE SCREW

screwdriver to avoid scratching the plate
and to speed up the work.

6. Check the freedom of the center and inter-
mediate wheels in their pivot holes by spin-

0il Cup—-l

——REGULATOR
STAFF

— ESCAPEMENT
N ASSEMBLY

REGULATOR
GEAR

INTERMEDIATE g l '
UPPER PIVOT P . 1%
CENTER

lw'lf"/ f J" {[ | uPBER PIVOT

ot 5{; l > . Figure 80
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Oil Cup FOURTH WHEEL STAFF

10.

11.

FOURTH UPPER
BRIDGE— | s

THIRD WHEEL FOURTH WHEEL

Fi 62
oy (30 -8[6
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FRONT PLATE

TRAIN PLATE ——

Fig. 61 and also the Control Manual) and
place the fourth wheel in position.

Place the fourth upper bridge in position
(see Fig.62)andfasten it down withthe three
fourth upper bridge screws. Usethe special
collar (Tool No. 13A)on the end of an auto-
matic screwdriver to avoid scratching the
bridge and to speed up the work.

Check the endshakes and the sideshakes of
the third and fourth wheels. The endshake
of the fourth wheel must be taken by hold-
ing the center staff with the left thumbnail
while testing the endshake with the right
thumb, as shown in Fig. 63. This removes
the endshake of the center wheel so that the
endshake of the fourth wheel may be tested
independently. See the Control Manual for
standards and corrective measures, Oil
the third and fourth upper pivots. See the
Control Manual.

NOTE

At this time the escapement is
mounted into the movement. How-
ever, due to the great ease of
mounting this escapement, this
step may be postponed until after
the movement is completely as-
sembled and oiled. This proce-
dure may be required if there is

CENTER STAFF

End of
Fourth Wheel Staff

Figure 63



12.

13.

Figure 64

a great deal of escapement work

to be done—in which case, move-
ment assembly need not be de-
layed in waiting for the escape-
ment. In either event, the regu-
lator staff assembly must be put

in before the back plate is mounted.

Place the escapement in position. Screw it
down to the train plate with the two escape-
ment mounting screws—working through the
holes in the front plate as shown in Fig. 64.

Place the regulator gear in position with
the stop stud exactly in ‘the center of the
slot. Place the regulator staff assembly
in place through the regulator gear, and
hold aside the thrust spring so that the
staff end can go through its hole in the
front plate. The polywog should grasp the
regulator in its mid-position. Tighten the
regulator gear set screw. Refer to Fig. 60.

NOTE

Operations 14 through 17 are not

necessarily performed at this

time. Mainspring barrels may be

assembled by a person other than

the movement assembler and at

any time before Optjtlon 18.
Digit L -
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14,

15.

BARREL CAP
=k

REASSEMBLY PROCEDURE

Take a new mainspring and shape the in-
side end so that it will match the shape of
the barrel arbor for about one-half turn
around the arbor. Use the special main-
spring end shaping pliers, Tool No. 8A.
With the same special 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 the Control Manual,
For the proper positions of the barrel com~-

ponents, see Fig. 65.

MAINSPRING

BARREL HOOK{, |

16.

17.

18.

19.

MAINSPRING BARREL

Figure 65

Insert the barrel arbor and engage it to the
inside end of the mainspring. Place on the
barrel cap and press it into position using

the special barrel cap press, Tool No. 10A.

Check the endshake and the sideshake of the
barrel arbor. Refer to the Control Manual,

Turn the barrel arbor several times to see
that the barrel hook and arbor hook engage
the mainspring inside the barrel. Oil both

mainspring arbor bearings. See the Con-
trol Manual.

Place the ratchet wheel on the barrelarbor.
Mount the barrel into its hole in the front
plate. Check to see that the click properly
engages the ratchet wheel.
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20.

21,

22.

23.

24,

BACK PLATE

\

FOURTH UPPER BRIDGE

54

Place the back plate in position (see Fig. 66)
and fasten it down with the four back plate
mounting screws. Use the special collar
(Tool No. 13A) on the end of an automatic
screwdriver to avoid scratching the plate
and to speed up the work.

Oil the barrel upper pivot and the fourth
upper pivot as shown in Fig. 67. See
"Timepiece Lubrication'" as indexed in the
Control Manual,

Turn the movement over so it is dial side
up in the work block. Oil the center lower,
the barrellower, the third lower and the in-
termediate lower pivots, These points are
shown in Fig. 68. See the Control Manual,

Press onthe cannon pinion with the special
cannon pinion pusher (Tool No. 19A) as
shown in Fig. 69 and indicated in the '"Spe-
cial Service Tools" section.

Place the minute wheel in position and fas-
ten it down with the minute wheel screw.

REGULATOR

WORK
BLOCK

3 I"lg\.xzx'ecoK 'SIC

0Oil Cup

UPPER PIVOT

Figure 67

0il Cup—l
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INTERMEDIATE
LOWER PIVOT
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Put on the hour wheel. See Fig. 70 for the
proper position of these parts.

25. Recheck the route ticket to see that all the
recommendations pertaining to clock move-
ment assembly have been initialed to in-
dicate that the work has been done. Pass
the movement on to the bench inspector.

BENCH INSPECTION OPERATIONS

8kill 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 test-
ing. It is the job of the bench inspector to lo-
cate any defects and have them corrected be-
fore dialing, timing and performance testing.
Defective movements cause clocks to fail in

CANNON
PINION
PUSHER

REASSEMBLY PROCEDURE

SWEEP SECOND

......

~—~HOUR WHEEL

MINUTE
WHEEL

(GRASSHOPPER)

Figure 70

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.

4. Check for oil on all bearings.
5. Check for freedom of click.
6. Check for sufficient tension on click spring.

7. Check the operation of the regulating mech-
anism through its entire path by turning
the regulator index wheel in both directions
from stop to stop. There should be no
backlash and no play of the regulator shaft
in its slot. The regulator must not disen-
gage from the regulator lever in any part
of the cycle. ‘
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10.

11,

12,

13.

14.

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

With the mainspring full wound, the motion
of the balance wheel should be 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.

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

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

Inspect the movement for cleanliness.

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

Pass the checked movement on for dialing.

DIALING AND CASING OPERATIONS

8kill Level: Mechanical Instrument Assembler,

l.

Senior Grade

Place the assembled dial and dial ring in
position so that the dial feet project down-
ward through the holes in the front plate,
Press a grasshopper onto each dial foot
slot, keeping the grasshopper points facing
away from the back of the front plate. Po-
sition the grasshoppers so that they firmly
grasp the feet and no part of the grass-
hopper projects out from under the front
plate. Refer to Fig. 70.

Replace the hour hand, the minute hand and
the second hand, using hand pushers (Tool
No. 20A) as shown in Fig. 7T1. Lift up on
the hour hand to see that there is endshake
between it and the minute hand. Also check
to see that there is endshake between the
second hand and the minute hand. If the

hands are notcompletely free of each other,
the movement will lose time or stop. Re-
place any defective hands or dial train parts
which cause binding.

Set the clocktothe correct time by moving
the minute hand clockwise with the index
finger. Check to see that the sweep second
hand can be setclockwise or counterclock-
wise. This is done by rapidly but gently
moving the end of the second hand in 10-

second jumps all around the drl in both
D L ( @O\ 18 C

WORK BLOCK —

Figure 71

directions with the finger —there should be
enough slip so that the second hand can be
set in either direction without damage to
the escapement in any way. 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 move-
ment is normally put through the
various timing tests described
in the next section "Test, Adjust-
ment and Final Inspection.” The
final steps of placing the dialed
movement in the case (Opera-
tions 4 through 6) are included
here for purposes of maintain-
ing the continuity of the reas-
sembly process.

To put the dialed movement back into the
case, refer to Fig. 72 for the proper posi-
tions of the parts involved. Place a wind-
ing key or a letdown key through the dial
winding hole and over the squared end of
the barrel arbor. With a tilting and lifting
motion of the hand holding the key, most of
the weight of the dialed movement can be
supported by the key. With the other hand
supporting the rim of the dial, place the

UNIVERSITY OF ILLINOIS AT
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dialed movement back into the case. Turn
the dial so that the three dial mounting
holes line up with the three mounting holes
in the case rim.

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.

REASSEMBLY PROCEDURE

REASSEMBLY OPERATIONS
CHELSEA MODEL NO. 17E

Skill Levels: Movement Reassembly, Dialing
and Casing Operations—Mechan~
ical Instrument Assembler,
Senior Grade

Bench Inspection Operations—
Watchmaker, Senior Grade

6. Swing the bezel into position so that it cov- Before proceeding with the movement reas-
ers up the dial and encloses the entire sembly operations, first refer to the route tick-
dialed movement inside the case. Tighten et accompanying the movement parts. This
the case knob onthe side of the bezel, seal- route ticket will make recommendations con-
ing the case. cerning movement reassembly which are to be

REFLECTOR SCREW
REFLECTOR
DIALED MOVEMENT

Winding hole
in dial

CASE

(=)

weavy (GOOGle

BEZEL

Figure 72 Driginal frof
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considered in_addition to the procedures in the

following paragraphs. As each recommenda-
tion is followed, initial it to indicate that the

work has been done.

MOVEMENT REASSEMBLY OPERATIONS

Skill Level: Mechanical Instrument Assembler,
Senior Grade

1. Place thefrontplate on the movement work
block (Tool No. 1A) with the pillars facing

TRAIN PLATE

scm:w\Q

Figure 74

up. Already mounted on the front plate
should be the pillars, the click and the click
spring, unless they have been removed for
replacement. Replace any of these parts
that are missing. Refer to Fig. 73 for the
proper positions of these parts,

Check to see thatthe pillars aretight. Check
the click spring for sufficient pressure on
the clicktoinsure a positive engagement be-
tween the click and the barrel ratchet wheel.
If necessary,bend in the click spring to in-
crease the force on the click.

Oil the corners of the center wheelfriction
spring. See "Clock Movement Lubrication"
in the Control Manual,

Check each of the train wheels for upright-
ness inits pivot hole by testing it for equal
tilt in four directions. For corrective pro-
cedures, refer to "Special Timepiece Re-
pair and Adjustment Operations," See the
Control Mamual index.
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REASSEMBLY PROCEDURE

ESCAPEMENT

Figure 75

5. Put in the center wheel, the intermediate
wheel, the third wheel and the fourth wheel,
See Fig. 73 for the proper positions. Put
onthe train plate (see Fig.74)and fasten it
down withthe three train plate screws. Use
the special collar (Tool No. 13A) on the end TRAIN PLATE
of anautomatic screwdriver toavoid scratch-
ing the plate and to speed up the work.

Figure 77

CENTER UPPER
PIVOT 6. Check the freedom of the train by turning
4 the intermediate wheel to see that none of

INTERMEDIATE the wheels bind.

UPPER PIVOT

. Check the endshake of each of the train
wheels and check the sideshake. Fig. 75
shows checking of the third wheel endshake,




CHELSEA CLOCKS

Tolerances for endshake and sideshake are

listed in "Clock Movement Assembly Adjust- BACK PLATE
ment Standards' as indexed in the Control
Manual. If any adjustments are necessary,
refer to the procedures given in "Special
Timepiece Repair and Adjustment Opera-
tions." See the Control Manual.

8. Oil the third and fourth upper pivots, See
Fig. 76 and "Timepiece Lubrication" as in-
dexed in the Control Manual.

9. Placethe escapement in position on the train
plate. See Fig. 77. Carefully mesh the MAINSPRING
escape pinion with the teeth of the fourth BARREL
wheel, Fasten down the escapement with ASSEMBLY‘l,

the two escapement mounting screws.

NOTE

Operations 10 through 14 are not
necessarily done at this time.

EXTENSION ——REGULATOR BLOCK
R
START and STOP
THRUST REGULATOR GEAR go» ASSEMBLY
SPRING [ SET SCREW , /ﬂ/\\\l)‘
REGULATOR ' PR,
GEAR

Figure 80

Mainspring barrels may be as-
sembled by a person other than
the movement assembler and at
any time before Operation 15.

‘ 10. Take a new mainspring and s::pe one em{
REG so that it will match the shape of the barre
n‘;%éxmn arbor for aboutone-half turn around the ar-
WHEEL bor. Usethe special mainspring end shaping
pliers, Tool No. 8A. With the same special
pliers, put a slight bend in the extreme out-
START and STOP side end of the mainspring so that it will

KNOB engage the hook on the inside of the barrel.

11. Wind the mainspring into the barrel using

L BACK PLATE the special mainspring winder, Tool No. 9A.
Oil the mainspring according to instructions
in the Control Manual, For positions of the
mainspring barrel components, see Fig. 78.

8%% ;’édasxgo P 12. Insert the barrelarbor and engage it to the
inside end of the mainspring. Place on the
barrel cap and press it into position with
the special barrel cap press, Tool No. 10A.

RATCHET WHEEL 43 Check the endshake and sideshake on the

barrel arbor. Refer to the Control Manual
Figure 79 for standarg’!’s g'nflrggrrectlve measures.

o oiitees by (GO '816 UNIVERSITY OF ILLINOIS AT

URBANA-CHAMPAIGN




14.

15.

16.

17.

BARREL
UPPER
PIVOT

Turn the barrel arbor several times to see
that the barrel hook and arbor hook engage
the mainspring inside the barrel.

Put the ratchet wheel on the barrel arbor
and mount the barrel into its hole in the
front plate. Check to see that the click
properly engages the ratchet wheel. Refer
to Figs. 79 and 80.

Place the regulator staff assembly in posi-
tion, making sure that the polywog engages
the regulator in its center position. Tighten
the regulator staff collar screw so that the
regulator staff collar holds the polywog
down on the regulator. Refer to Fig. 80.

Place the start and stop assembly in posi-
tion on the train plate. See Fig.80. Check
to see that turning the start and stop shaft
causes the start and stop spring to touch
the rim of the balance wheel, and that the
startand stoparbor spring causes a return

of the arbor away from the balance wheel.

Place the setting shaft in position. See Fig. 80,

START and STOP

\\ UPPER PIVOT

! am®,
e —

T

INTERMEDIATE
UPPER PIVOT
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F
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SETTING SHAFT
LOWER PIVOT

\

INTERMEDIATE
LOWER PIVOT
/

BARREL
LOWER
PIVOT g

CENTER
LOWER PIVOT

Figure 82

19. Put on the back plate with the assembled
regulator assembly and thrust spring. See
Fig. 80. While putting on the back plate,
hold the start and stop spring screw aside
so that it does not get on the wrong side of
the start and stop stud in the back plate.
With the stud in the proper position, the
start and stop shaft can be turned in such a
manner that the start and stop spring will
touch the balance wheel. Fasten on the
back plate with the four extension pillars
and tighten with the special pillar pliers,
Tool No. 6A. See Fig. 79.

20. Oil the upper pivots of the start and stop
shaft, the barrel arbor, the setting shaft,
the center wheel and the intermediate
wheel. These points are shown in Fig. 81.
See "Timepiece Lubrication'" as listed in
the index of the Control Manual,

21. Turn the movement over so that it is dial
side up in the work block. Oil the lower
pivots of the barrelarbor, the setting shaft,
the center wheel, the intermediate wheel,

the third and the fourth wheels. These
points are shown on Fig. 82. See the Con-

trol Manual, Reach underneath the front
. LINOIS AT
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CHELSEA CLOCKS

plate and oil the lower pivot of the start
and stop shaft on the dial side of the train
plate. See the Control Manual.

22. Turn the movement over so that it is train
side up in the work block. Fasten on the
start and stop knob with the start and stop
screw, See Fig. 79.

23. Place the regulator gear in position on the
end of the regulator shaft. See Figs.79 and
80. The regulator gear should be in center
position and the polywog and the regulator
on the balance cock also should be in cen-
ter position. Hold aside the thrust spring
and press the regulator gear down against
the back plate. Release the thrustspring so
that it presses against the regulator gear
hub. Tighten the regulator gear screw.

24, Turn the movement over so that it is dial
side up in the work ring. Press on the

HAND WASHER
SCREW

st

HAND WASHER

MINUTE HAND ———

]
HOUR liAND#9

DIAL
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DIAL RING

MINUTE
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|
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(GRASSHOPPER)
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cannon pinion with the cannon pinion pusher
(Tool No. 19B). Refer to Fig, 83.

25. Mount the minute wheel with the minute
wheel screw and try itto see that it is free.

26. Place the setting pinionon the setting shaft,
Insert the setting pinion pin and squeeze it
in place with a pair of pliers.

27. Put on the hour wheel.

28. Recheck the route ticket to see that all the
recommendations pertaining toclock move-
ment assembly have been initialed to indi-
cate that the work has been done.

BENCH INSPECTION OPERATIONS
8kill Level: Watchmaker, Senior Grade

Perform the operations listed preyiously in
this section under this same heading.

DIALING AND CASING OPERATIONS

8kill Level: Mechanical Instrument Assembler,
Senior Grade

1. Place the assembled dial and dial ring in
position so that the dial feet project down-
ward through the holes in the front plate,
Press a grasshopper onto each dial foot
slot, keeping the grasshopper points facing
away from the back of the front plate. Po-
sition the grasshoppers so that they firmly
grasp thedial feetand no part of the grass-
hopper projects out,

2. Replace the second hand, the hour hand and
the minute hand using hand pushers (Tool
No. 20A) as shown in Fig. 84. Lift up on
the hour hand to see that there is endshake
between it and the minute hand. Check to
see thatthere is clearance betweenthe sec-
ond hand and the dial, If the hands are not
completely free of each other and separated
from the dial, the movement will lose time
or stop. Replace any defective hands or
dial train parts which cause binding.

3. Set the clock to the correct time by using
the setting mechanism. While setting, see
that the hands do not interfere with each
other. Once setting is completed, the move-
ment should resume its normal operation.

INIVERSITY OF ILLINOIS AT
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4.

HAND PUSHER

Figure 84

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 in the case (Operations 4
through 7) are included here for
purposes of maintaining the con-
tinuity of the reassembly process.

Refer to Fig. 85 for the relative positions
of all partsinvolved in Operations 4 through
7. Turn the dialed movement over in the
work block and position it so that no weight
is placed on the hands. Fasten on the dust
cover with the four dust cover movement
mounting screws.

Hold the movement dial side up in one hand,
and put the 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, Fas-
tenthe movement into the case by screwing
in the three dust cover case mounting
screws throx{:gh the dusteoyer.

( '816

REASSEMBLY PROCEDURE

DIALED
MOVEMENT

DUST COVER CASE
MOUNTING SCREW —

DUST COVER MOVEMENT
MOUNTING SCREW

Figure 85

6. Place the case and movement in position on
the back plate so that the hinges interlock.
In the Boat Clock, the screw type hinge pin
must be screwed back into place once the
hinges are interlocked.

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

UNIVERSITY OF ILLINOIS A
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CHELSEA CLOCKS

SECTION VI

TEST, ADJUSTMENT AND FINAL INSPECTION

Skill Level: MechanicalInstrument Assembler,

Senior Grade

This section contains instructions cover-
ing the recommended procedure for testingand
adjusting Chelsea 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 the Instrument 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 DeckClocks. Readthese requirementscare-
fully because they indicate the standards that
must be'met before a clock can be considered
properly overhauled.

Testand adjustment, as described inthis sec-
tion, consists infirst regulating the clock by use
of a timing machine and, second, in putting the
regulated clock through a performance test.
The overall purpose of test and adjustment is
to assure that Mechanical, Boat and Deck
Clocks will give satisfactory performance in
the Fleet both as to accuracy and freedom of
mechanical defects.

TIMING OPERATIONS

Skill Level: Mechanical Instrument Assembler,
- Senior Grade

The purpose of the timing operations is to
adjust the balance wheeltiming screws so as to

secure a perfect rate o@bumlr\f gxachlne
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This does not mean that the clock will keep per-
fect time, because errors caused by temperature
change and isocronism will take place, but it

does mean that the clock will be regulated as

perfectly as adjustment of the timing screw per-
mits. The performancetestwill checkthe effect

of the other errors and determine whetheror
not they are within satisfactory limits.

Regulating on the
Timing Machine

The timing machine shown in Fig. 86 isone
commonly used for the purpose, although any of
the many similar commercially available types
may be employed. Timing machinesof this kind
have a calibrated chart paperwhichis wrapped
aroundadrum. As a drum turns, the recording
mechanism produces a dot onthe chart paper each
time the clock "ticks." The completed chart con-
sists of a sequence of these dots across the chart.

The usual timing machine of this type re-
quires about 30 seconds to show the time devia-
tionwhich wouldoccur in a 24-hour run. Chart
recordings which slope upward from leftto right
indicate a gaining rate, and recordings which
slope downward from left to right indicate a
losing rate. The chart paper is marked with
ruled lines whichindicate the number of seconds
gained or lost in a 24-hour period.

NOTE

Thereare commercially avail-
able continuous tape timing ma~-
chines which make a vertical
row of dots on the paper tape
when the clock isneither gain-
ing nor losing time. Ifthe 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.
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A convenient angle measuring
device mounted over the tape
permits reading the error di-
rectly in seconds per day.

The clock is held in place in the timing
machine by a spring clamp, Tool No. 26A.
Underneath theclamp is a sensitive pickup which
detects the impulse from the escapement. This
impulse, after being amplified within the timing
machine,drives a stylus that prints the impulse
on the chart paper. A perfectly adjusted es-
capement in the clock will produce only one line
on the chart paper. However, some clock move-
ments may produce records consisting of a
double line of dots and still be acceptable. It is
not the purpose of this handbook to enter into a
discussion of diagnosis of clock defects by
means of a timing machine—first, because such
information is usually furnished along with the
timing machine and, second, because diagnosis
should never be attempted by inexperienced per-
sonnel. The purpose of the timing operations
described in this section is only to adjust the
rate of the clock—if unusual chart recordings

Digitiz “GO\ 'SIC
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TEST, ADJUSTMENT AND FINAL INSPECTION

appear, the movement should be sent to the es-
capement repair activity for diagnosis.

Since Mechanical, Boat and Deck Clocksare
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 nor-
mal operation—while the timing machine is op-
erating. Since theclamp on a timing machine is
usually designed to hold a watch movement, a
special spring clamp (Tool No. 26A) hasbeende-
signed to hold dialed Mechanical, Boat and Deck
Clocks in the proper upright position. This spe-
cialclamp is heldin 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."

2. Clamp the clock movement on to the timing
machine as shown in Fig. 86. The move-
ment should always be timed and tested in

TIMING
MACHINE

DIALED

TIMING MACHINE
SOUND PICKUP

Figure 86
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CHELSEA CLOCKS

the position of its normal operation—in a
vertical positionwith the 12 (or 24) mark up.

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

. Note the 24-hour error indicated on the

chart recording.

Adjust the two timing screws to correct the
error as shown in Fig. 87. These two
screws are smaller in head size than the
other balance screws and are locatedclose

BALANCE WHEEL

66

Figure 87

to the endsof the balance arms. Fach com-
plete turnof the timing screws is equivalent
to approximately 100 seconds per day so
that there is an overall adjustment of ap-
proximately 300 seconds per day by adjust-
ing the timing screw the Chelsea clocks.

oigtizedby (SOOI

If the chart recording shows that the clock
is gaining time, turn the timing screws out;
and, if the recording shows that the clock
is losing time, turn the timing screws in.
Both timing screws should be adjusted ex-
actly the same amount in the same direction.

In the event that 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

eachdetail very carefully. Any

change to one balance screw

must be made in exactly the
fheo

same manner to the site
balance screw. Fallu'%ﬁke
sufficient care will result in

completely ruining the poise of
the balancewheel, resulting in
excessive work by the Escape-
ment Repair Activity in order
to correct its poise.

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

6. Inthe event that the clockis losing time, re-

move any two opposite balance screws, file
out the slots (or undercut the screw heads
as shown in Fig. 88) by exactly the same
amount and replace the balance screws. In
the event that the clock is gaining time, add

ual-weight timing washers to two oppo-
&?ﬁﬁl‘é? screws.

. After the adjustments in Operations 5 and

6 are complete, place the clock in the tim-
ing machine and adjust the timing screws
until the chart recording shows neither a
gain nor a-lossof time. This is not partic-
ularly difficult todo and requiresonly mod-
erate skill in making time adjustments on
the timing screws, If any adjustment was
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Figure 88

made to the weight of the balance screws,
send the movement back to Escapement Re-
pair Activity for checking and adjusting the
poise of the balance wheel. Then go through
the entire timing procedure once more.

After the clock movement is brought to
perfect time, it is ready for the perfor-
mance test.

PERFORMANCE TESTING

Skill Level: Mechanical Instrument Assembler,
Senior Grade

The purpose of the performance test is to
prove that no mechanical defects appear in the
clock movement, to make sure that the escape-
ment adjustments were properly performed and

D I Cé L) L
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to check the accuracy of the timing screw ad-
justment, During the performance test, the
clock is wound every 168 hours (7 days) and
maintained at ordinary room temperature (68 to
72 degrees F). The clock must be tested in a
vertical position with the 12 or 24 mark on the
dial straight up—thus simulating normal oper-
ating conditions. In order todetermine whether
or not the accuracy is up to standard, daily
comparisons must be made between the clock
dial reading and a master time source. The
master time source may be a radio signal or a
standard-frequency operated comparing clock.
It is, therefore, very simple to arrive at the
dial factor, which is the difference between the
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 dif-
ference between the dial errors of successive
dial readings. If these dial errors are re-
corded daily, the rate is indicated by the time
gained or lost per day. In the event that obser-
vations 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 determining the daily rate can easily
be understood from the sample "Performance
Chart" included here. In the '"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.

The daily rate or error is not the only im-
portant concern in proving the timekeeping abil-
ities of a clock. A clock that gains exactly 15
seconds per dayis an excellent timekeeper, be-
cause this type of error can easily becorrected
by slightly slowing down the clock with the reg-
ulator. On the other hand, a clock gaining 5
seconds one day and losing 5 seconds the next
day is not nearly as good as the first clock, be~
cause an erratic 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 be compared with the weekly er-
ror divided by 7 and a limit must be placed up-
on the allowable difference between the two. A
study of the sample "Performance Chart" will
make this clear; See Page 68.
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CHELSEA CLOCKS

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 -7 -10 +3
15 -0 18 -8 -10 +2
16 X X X X X Not checked
17 -0 37 *-10 -10 0 +* Two-day
average
18 -0 49 -12 -10 -2
19 -1 1 -12 -10 -2
20 -1 15 -14 -10 -4

Weekly error Jul 14-20 = 1 min 15 sec -03 sec = 1 min 12 sec = 72 sec. Average

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

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.

THE PERFORMANCE TEST

Skill Level: Mechanical Instrument 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.

Digiti: «GO\ '81()

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 the trial
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 in the
remainder of this section.

Trial Run

A trial run is to be made of each uncased
movement—this test to last exactly eight days
(192 hours). The movement is to be fully
wound at the beginning of the trial run and a
performance record kept. The purpose of this
particular portionof the testis to bring to light
any mechanical defects which may exist, to




determine that the clock will run at least eight
days and to get information on whether or not
the clock has a good chance to pass its per-
formance test.

If the clock stops, determine whether it is
due to the hands, the movement, or failure of
the escapement, See that the hands are not in-
terfering with each other., Check the endshakes
and sideshakes in the train to see that there is
no binding—correct any binding located. If the
cause isnot in the movement, but in the escape-
ment, return the escapement to the escapement
repair activity. After the condition iscorrected,
another trial run is required.

From the Performance Chart for the trial
run you can get a good idea whether or not the
clock has a goodchance to pass its performance
test. If a mechanical clock shows that it will
gain or lose more than two minutes per week,
or if a Boat or Deck Clock shows that it will
gain or lose more than two minutes and thirty
seconds per week, it is to be sent back to the
timing machine, Smaller gains or losses are to
be corrected by means of the regulator before
the performance test is begun,

If the overall gain or loss is within limits,
check for an erratic rate. If any of the devia-
tions of daily errors (col. 5 of Performance
Chart) are more than + 10 seconds for the Me~
chanical Clock or more than # 15 seconds for
the Boat and Deck Clock, there is poor chance
that the movement will pass the performance
test. Unless unusual conditions exist, the trou-
ble is improper adjustment of the escapement.
In this case, the escapement is to be sent back
to the escapement repair activity for readjust-
ment, and the trial run performed over again.

Performance Test

Once the movement has passed its Trial Run,
place it in its case, following the instructions
given in "Reassembly Procedure," Section V.
Make sure that the hands do not interfere with
each other due to the pressure of the glass or
the permoseal crystal. Rectify any such condi-
tion, if found. Set the clock to the correct time.

The Performance Test shall last three
weeks. Wind the clock every 168 hours (7 days)
and keep a daily record on the Performance
Chart. Once the test has begun, neither the
timing screws nor the regulator shall be ad-
justed without beginning the test over again.
The performance requirements are as follows:

Requirement No. 1: Each weeklydial error
shall be within + 2 minutes for the Mechanical
Clock and + 2 minutes 30 seconds for the Boat

Deck Clock.
or Dec ko :.GO\ 'SIC
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Requirement No. 2: During 1 week of the
3-week testthe averagedalily error shallbe de-
termined by dividing the weekly error by 7. All
daily errors shall be within + 10 seconds (Me-
chanical Clock) or + 15 seconds (Boat or Deck
Clock) of the average so obtained.

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

If the gain or loss is within 30 seconds of
Requirement No. 1, correct the condition with
the regulator and begin the test over again. If
the gain or loss exceeds 30 seconds more than
Requirement No, 1, send the clock back to the
timing machineand 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
seconds away from those listed in Requirement
No. 2, it is unlikely that the clock will meet Re~
quirement No. 2. In this case, send the escape-
ment back to the escapement repair activity for
readjustment and begin the test over again. Re-
member that any trouble of this nature, once the
performance test has begun, is due to faulty in-
terpretation of the Performance Chartduring the
Trial Run. The Trial Runis 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 with-
in Requirements No. 1 and No. 2. If it is, you
can be sure that the clock will pass the test. If
it is not, determine whether the cause is due to
unusual conditions, such as failure to wind at
proper intervals, excessive variations in room
temperature, etc. Inthese cases, allow the test
to continue but correct the condition causing it.
If the cause is within the clock itself, you will
have to decide whether the errors are of such
a nature that Requirement No. 2 will be met dur-
ing the third week or whether it will be more
economical (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, from whichit
may be drawn by the navigational instrumentin-
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 VII

MAINTENANCE PARTS CATALOG

INTRODUCTION

As a supplement to the repair sections of this
manual for Chelsea Mechanical, Boat and Deck
Clocks, the Maintenance Parts Catalog is in-
cluded 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 Listdetailing allmain
assemblies, subassemblies, component parts
and attaching parts; also 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 Chelsea Mechani-
cal, Boat and Deck Clocks. This breakdown
covers, in logical sequence, all operations in
the disassembly procedure from the taking of
the dialed movement out of its case to the re-
moval of the bushings from the front plate, in-
cluding some operations not ordinarily per-
formed in clock overhaul. The arrangement
provides an unabridged and methodical listing
of maintenance parts and, in addition, servesas
a reliable supplement to the sections on Disas-
sembly Procedure, Section III, and Reassembly
Procedure, Section V. Small distinctions of de-
sign and construction become glaring visual dif-
ferences when reference is made to the explod-
ed views in Section VII.

General Notes

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 attach parts for each as-

Digitized by OO lQ
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sembly are listed directly lollw:&g that assem -
bly, before the assembly is broken down. The
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 ordering parts, 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.

A footnote to some component parts reads,
""Not recommended for stocking." This note is
added for one of two reasons. One reason may
be that the manufacturer recommends the pur-
chase of some parts as assemblies rather than
component parts, because assembling the parts
may require special equipment not ordinarily
found at repair stations. The other reason is
that experience may show it is more economi-
cal to 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 partanddrawing num-
bers whicharefollowedby a "-10(Z)," "-11(Z),"
"=12(Z)," or higher numbers followedby (Z) are
identified in that manner for two reasons.

a. Certainassemblies, subassemblies and parts
had no manufacturer's partand drawing num~-
bers atthe time of publication of this manual.
When part and drawing numbers are as-
signed, changes will be issued to this manual.

b. Certainassemblies, subassemblies and parts
which, as such, are not procured as mainte-
nance parts by the Ships Parts Control Cen-
ter have been assigned numbers for purposes
of inventory control, cost analysis, work
control and handling of salvage. These as-
signed numbers will serve for purposes of
identification at the repair facility, the Instru-
ment Control Center and the navigational in-
strument control section of the Bureau of Ships.
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CHELSEA CLOCKS

Figure 89—Chelsea No. 12E Mechanical Clocks, Main Assembly—Exploded View
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CHELSEA CLOCKS

*688Jq J0 v]Toueyd geysgie eq Lsw TEja

*FUTHO09E JOJ POPUSUWOISI JON ®

oooo :@
‘3087 y3tm ejerdwod ‘TeIg—Fuly 0LeL=-a OLEL  SOTOT-0JHO-BIH £2-68
-
19 Tq—maJ08 ¥92¢  ¥92¢  9STOT-0DHO-BIH 22-68 <L _
(=
*ay 2T ‘°A°0 43/1-8 ‘OIToUIUI—TEIQ 63LL-4 10254 12-68 o
*ay 3T ‘°A°0 423/1-8 ‘ssBIg—TBIQ 0guL-8 98vT1S4 BS00T-00HD-BTH 12-68_ < o
‘qY B2 “*q'0 ,2/T1-8 ‘OjTCUNLd—TEId ogLL-g 0¥0zcd 12-685 =
‘ay p2 ‘°A°0 43/1-8 ‘sEBJIg—T8IQ 62LL-8 S8¥TGH LCOOT-00HO-BTH T12-687 O
*day 2T ‘°d°0 49 ‘dTToULYI—T81d L2LL-a 6£02sd 12-66- [~ <
gy 2T “*d’0 49 ‘sesag—T8iq L3LL-a0 ¢8v1S4 6S00T-00HO-BTH T2-68 . T
*ay $2 ‘°Q°0 49 ‘OTTouUsYd—T®IQ 82LL-a 8202cd 12-68 W_ =
aY $2 00 49 ‘EEBIg—TBIQ 82LL-a ¥8rIcd 0900T-0DHO-BTH T13-68 =
( *xoadde) Fuer ,8/L-2
‘363006 Y3im #307dwod ‘Unof—pusy "6LLL  6LLL  0B00OT-0JHO-B8TH 02-68
(*xoudde) Fuot ,8/1-2
‘164208 Y3im 938Tdwod ‘JINOH—PpUBH LLLL  LLLL  BLOOT-00HO-BTH 0Z-68
(*xoadde) 2uoy ,¥
191008 UqTM 9307dwOd ‘enNU}N-—pPuUsH BLLL 8LLL 9800T-00HO=-BTH 6T1-68
(*xoadde) Fuoy ,%/¢-2 )
993008 y3Tm 9307dwod ‘sjnujN-——pusy 9LLL  9LLL  SB00T-00HO-BTH 6T-68=—
EJAYEEM DUB 384J0F muu
Y37e o30Tdwod ‘puodes deemg—pusH TLPL  TLbL  6500T-0JHO-8TH BT-68 m
TsTP *ay 21 G
‘9218 ,3/1-8 ‘POTEIC—A1quesEy JLOWAAON (Z)s1-1269-d 6LLSTe L1-68~7
TSIP *JY ¥3 o
‘ez18 ,2/1-8 ‘pol®Ig—ATquessy juswaAcK (2)8T-1289-d BLLGT# LT-68 =
7ol LR T, R - - L » Jdequny Jequmy Jdaqumy Jaqumy =
Juimsaqg jded 004§ xopul
OWBN jJed BOETOYD BasTeY) *31d
ISIT SIHVd XTANISSY dNOND <
S¥00T0 TIVOINVEOER H2T °ON TIAON YASTTHO ™



MAINTENANCE PARTS CATALOG

*Bulyo036 JCJ pPepuUSWWODSd 30N
=
<
v

T T 1 T futads 3Enayr-—mca0g 2989 2989 1BTOT-0DHO-BTH 2£-68 O
T T X T isnayl—Jutadg beLL  PELL  LOBOT-0DHO-BTH T1£-68 m_
‘a‘o g =
= [N
T 1 wIL€'0 “(°Jy 2T) uouus)=—uOjULJ LYSL  LPSL  2LOOT-0DHO-B8TH 0£-68 m
.Qto .W W
T . T uPPC°0 ‘(°dy $Z) uouUUBH=—UOTUTJ SL¥PL  SL¥L  TLOOT-0DHO-8TH on-omm
1 1 1 1 189YM 9JNUFK~—MEJOT 860T 8601 LO9TOT-0OHO-BTH 62-68 =
*G'0 4TIT0°T ‘uotutd yaya =
T 1 @q07dwod ‘(*Jdy ZT) ejnuUIK-——Teeum ¥SSL  ¥SEL  T220T-0DHO-BTH 82-68
*d*0 4I¥2°1 ‘uoturd yzTm
1 T e3eTdwod ‘(°*ay $2) 93NUTK=——To6UM 0B%L 08FL  2330T-0DHO-OTH 82-68
‘A*0 4HLO°T ‘®qn3 yYIm
1 1 eqeTdwon ‘(°*day ZT) JINOH-~-TO8UM 9GeL 9G¢L  SLTOT-O0DHO-BTH LZ-68
‘@°0 ,G02°T “‘eqn3 Y3Tm
T 1 9391dwod ‘(*ay ¥3) JNOY--TOOYM 6L¥L  BLPL  PLTOT-0DHO-BTH &-omok
82T ‘ON .|0._O
1 T 1 T TepPON BoSTaU)—LTqUaSEY JUSLOAON (Z)LT-1299-d 3LSLe 9z-68~
¢ ¢ e ¢ wdoddoysssad, ‘3003 (ejq—3ujadg BLET  BLET gz-6dD)
¢ ¢ Sutd 19Tq—300d G9SL  VS9CLe va-dg )
‘a‘o .2/1-8 =
T T ‘3907 u3TA eje7dwod ‘TeIq—3ury OLbL  OLbL  BOTOT-0OHO-BTH £3-687
¢ ¢ Suta TEIg==3004 SogLe $2-68=
‘JH 31 ‘JH ¥3 “‘JH 31 °‘JH ¥3 b ATy 28T Jequmy Jequmy Jequmy Jequmy
Jﬂwm odk] 7 o Lu.mmﬂla Fuimeaqg qa8g 004§ Yepul
e27S w9 oﬂdz 3484 BOETOYD BOETOYD ¥ ow«h

1QUWesEy Jog €3jun

JSIT SI1¥Vd XTGWSSSY dN08D
SHO0TO TVOINVHOAW H2T “ON THAOW VHASTHHO

5

URBANA-CHAMPAIGN



CHELSEA CLOCKS

Figure 90—Chelsea No. 12E Mechanical Clock Components—Exploded View
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CHELSEA CLOCES

Figure 91—Chelsea No. 12E Mechanical Clock Escapement Assembly, No. 26—
Exploded View
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CHELSEA CLOCKS

Figure 92—Chelsea No. 12E Mechanical Clock Components—Exploded View
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CHELSEA CLOCKS

Figure 93—Chelsea No. 17E Boat and Deck Clocks, Main Assembly—Exploded View
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CHELSEA CLOCES

Figure 94—Chelsea No. 17E Boat and Deck Clock Components—Exploded View
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CHELSEA CLOCKS

Figure 95—Chelsea No. 17E Boat and Deck Clock Escapement Assembly, No. 22—
Exploded View
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CHELSEA CLOCKS

Figure 96—Chelsea No. 17E Boat and Deck Clock Components—Exploded View



SPECIAL SERVICE TOOLS AND TESTING DEVICES

SECTION VIII

SPECIAL SERVICE TOOLS AND TESTING DEVICES

INTRODUCTION

The standard practice for the repair of
Chelsea clocks, as set forth in this manual, is
an integration of the best and latest methods
employed by both instrument manufacturersand
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.

Preventdamage toparts during repair oper-
ations,

The tools and testing devices are listed nu-
merically in the Special Service 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.

Hand toolsand test fixtures that canbe 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.

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

Digitized by GO\ '816

in repairing a Chelsea clock are intended to in-
crease the efficiency of the repair work; they
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 always room for improvement of exist-
ing tools and for new tools.

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 Service Tool
List will include your suggested tool for the
benefit of all repair facilities.
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CHELSEA CLOCKS

Figure 97—U.8. Navy Clock Special Tools and Fixtures
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Fig. &

Tool

Tool

SPECIAL SERVICE TOOLS AND TESTING DEVICES

COMBINED

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

Index No. Type No. Tool Name Where Used
97-1 1 Block—Movement work
1A Chelsea 12E and 17E
1B Seth Thomas Boat and Deck Clocks,
5165 Mechanical Clocks
1C Seth Thomas 5160 Mechanical
Clocks
97-2 2 Remover—Hand (also called
"lifters") (with
felt heel pad)
2A Chelsea and Seth Thomas Mechani-
cal, Boat and Deck Clocks
97-3 3 *Pliers—Hand nut, round (with
hard rubber insert)
3A Seth Thomas Mechanical Clocks
97-4 4 Wrench—Socket, hand nut, hex
4A Seth Thomas Boat and Deck Clocks.
Large hex. nuts
4B Seth Thomas Boat and Deck Clocks.
Small hex. nuts
97-5 5 Key—Mainspring letdown
5A Chelsea and Seth Thomas Mechani~
cal, Boat and Deck Clocks
97-6 6 Pliers—Pillar
6A Chelsea and Seth Thomas Mechani-
cal, Boat and Deck Clocks
97-7 K Block—Escapement work
TA Chelsea escapements
98-7 B Seth Thomas escapements
C Elgin escapement
98-8 8 Pliers—Mainspring end
shaping
8A Chelsea and Seth Thomas Mechani-
cal, Boat and Deck Clocks
98-9 9 Winder—Mainspring
9A Chelsea and Seth Thomas barrels
98-10 10 Press—Barrel cap
10A Chelsea barrels
98-11 11 Tool—Barrel cap staking
11A - 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 re
Digitize

ed with a hexagonal hand nut.
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Figure 98—U.8. Navy Clock Special Tools and Fixtures
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SPECIAL SERVICE TOOLS AND TESTING DEVICES

SPECIAL TOOL AND FIXTURE LIST

Fig. & Tool Tool

Index No. Type No. Tool Name Where Used
98-12 12 Block—Barrel cap staking
12A Seth Thomas barrels
98-13 13 Collar—Automatic screw-
driver tip
13A All pillar screws
98-14 14 Stand—Milling and broach-
ing tool
14A Endshaking and sideshaking all
movement pivots
98-15 15 Holder—Milling and broach-
ing tool
15A Endshaking and sideshaking all
movement pivots
99-16 16 Tool—Milling, assorted sizes
16A Endshaking all movement pivots
99-17 17 Tool—Broaching, assorted sizes
17A Sideshaking all movement pivots
99-18 18 Tool—Cannon pinion friction
adjusting
18A Seth Thomas large diameter cannon
pinion
18B Seth Thomas small diameter cannon
pinion
99-19 19 Pusher—Cannon pinion
19A Large diameter cannon pinions
19B Small diameter cannon pinions
99-20 20 Pusher—Hand
20A All hands
99-21 21 Tool—Hairspring removing
21A All hairsprings
99-22 22 Block—Beat adjusting
22A All balance wheels
99-23 23 Tool—Beat adjusting
23A All balance wheels
99-24 24 Block—Balance cock bumping
24A All balance cocks
99-25 25 Tool—Balance cock bumping
25A All balance cocks
99-26 26 Clamp—Movement to timing
machine

Diaitize :,GO\ -gle
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Figure 99—U.8. Navy Clock Special Tools and Fixtures
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SPECIAL SERVICE BULLETINS

SECTION IX
CHELSEA CLOCKS SPECIAL SERVICE BULLETINS

INTRODUCTION

This section is provided for the manual as
a place to incorporate the various clock service
bulletins as they are issued by the Bureau of
Ships. It is contemplated that such bulletins
will be the medium by which navigational instru-
ment repair facilities are informed of changes
and developments in the overhaul and repair
procedures of these instruments. Hence, it is
important that all such information peculiar to
the repair of clocks be placed immediately in
this section of the manual. Changes affecting
general navigational instrument standard re-
pair procedures and techniques, inspection
standards, etc.will be issued as supplementary
service bulletins to the Bureau of Ships Naviga-
tional 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.

. d!‘. 8 )&u.\\u:.\'r PRINTING OFFICE : O - 1053 Jriginal fror
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DEPARTMENT OF THE NAVY
BUREAU OF SHIPS
WASHINGTON 25, D. C.

1 April 1953

NAVSHIPS 250-624-8
U.S. NAVY CLOCKS—CHELSEA TYPE

This publication will be known as: "Manual for Overhaul, Repair,
and Handling of U. 8, Navy Mechanical, Boat and Deck Clocks, Chelsea
Type, with Parts Catalog."

This manual, prepared with the assistance and cooperation of cer-
tain U. 8. Navy repair activities and Chelsea Clock Company, Boston,
Massachusetts, is promulgated for the information and guidance of all per-
sonnel in the Naval Establishment engaged in the servicing, repair, and
testing of clocks.

This manual is available for public sale through the Superintendent
of Documents, Washington 25, D. C.

H. N. Wallin,
Chief, Bureau of Ships
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