THE JOURNAL OF
THE ELECTRICAL HOROLOGY SOCIETY

CHAPTER #78
NATIONAL ASSOCIATION OF WATCH & CLOCK COLLECTORS

VOLUME XXVII #1, MARCH 2001

Fellow Horologists:

In this issue, the first of the new year, we continue with the reprint of the final section of the English
Language Bulle catalog of 1926. In addition, part 2 of the article about Matthaus Hipp’s
Astronomical regulators concludes the series in this issue of our journal.

We are starting a new reprint of a Self Winding Clock Company instruction manual which covers
their synchronizing system using the type FC control box. Self Winding Clock material has always
found favor in our publication due in part, to the large number of their clocks and systems still
available to collectors. SWCC was one of the more prolific clock makers, with production
continuing for more than 60 years, truly a testament to the reliability of their product!

You will note that the Mart segment of the journal has undergone its annual spring cleaning, with
many ads deleted. If you would like to enter a new ad, or reinstate an older one, you may do so by
contacting our Mart Editor, Dr. George Feinstein at his address on the Mart page.

The members who are delinquent in dues will note a reminder with their copy of the journal.
Prompt payment will avoid the removal of their name from the roster, along with the possible loss
of future journal issues. Many thanks to those members who have contributed material for
publication during the past year. To those who have articles of interest, or hints & tips of their own,
why not share them with the rest of us and allow everyone to benefit?

Our quote for this issue, “Real knowledge is to know the true extent of one’s ignorance” Confucius
Enjoy this issue, good reading ahead...
Martin Swetsky, FNAWCC.,......President )

Harvey Schmidt, FNAWCC.,.....Secretary-Treasurer ) Co-editors
Dr. George Feinstein,.................. Chapter Historian )



Continued from December, 2000 issue.
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. — Model No 104. Mahogany. 3 1,2 in. dial.
width 16 in.  depth 4 1,2 in.

height 8 in.

BULLE-CLOCKETTE

¢ 5.5.0.

FIXED PRICE
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BULLE-CLOCKETTE. — Model XD. Duchess regulator type,
richly gilt bronze, bevelled edged glasses.
height 10 in.  width 51.2 in.  depth 4 in.
FIA_D PRICE £78.0.0.
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BULLE-CLOCKETTE. — Model No 113. Mahogany, carved
base 3 1 2 in. dial.
height 8 1 2in. width 6 1 2in.  depth 4 1 2 in.

FIXED PRICE ¢ 5.5.0.

®

BULLE-CLOCKETTE. — Model No 112. Jacobean Oak,
3 1 2 in. dial.
height 8 1/2 in. width 6 1 2in. depth 4 1,2 in.

FIXED PRICE & 4.17.6.
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BULLE-CLOCK. - Model N°¢ 7. Mahogany, carved base,
51 2 in. dial. .
height 12 n. width 10 12 in. depth 4 1 2 in.

FIXED PRICE & 7.40.0.
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BULLE-CLOCK. — Model N° 6. Mahogany, carved base,
6 in. dial.
height 12 in.  width 9 in.  depth 5 in.

FIXED PRICE & 5.12.6.

Same model, beautifully figured burr.
FIXED PRICE ¢ 8.10.0.
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BULLE-CLOCK. — Model R.I. Faithful reproduction
of a 17 th. century clock ; bronze decoration after Boule

height 15 in. width 7 in.  depth 4 12 in.

BULLE-CLOCK.— Model 10.Richly decorated, 1 7th century model
Bronze ornamentation after Boule

height 18 in.  width 10 in.  depth 6 in.
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In the first attempt, which we put to the
test in February 1884, we failed through
receiving erroneous information on the
quantity of mercury with which the
pendulum cylinder (bob) had been filled
originally, and on the relative weights of the
pendulum and of the cylinder. In effect, after
having increased this quantity (of mercury),
25th February, 1885, by 53 grammes, the
compensation error still remained per-
ceptible, for we found, by the rates in
summer and winter, the variation for each
degree of temperature:

Summer 1885 to Winter 1885-86 + 0.062 sec.
Winter 1885-86 to Summer 1886 + 0.058 sec.
Summer 1886 to Winter 1886-87 + 0.062 sec.
Winter 1886-87 to Summer 1887 + 0.060 sec.
Summer 1887 to Winter 1887-88 + 0.061 sec.

Mean value + 0.061 sec.

1888, October 15 - 1889, January 14
1889, January 14 - April22

1889, April 22 - July 15

1889, July 15 - October 14

1889, October 3 - 1890, February 16
1890, February 16 - August3

1890, August 3 - December 7

Arithmetic mean

If one wishes to give a different weighting
to these values, following the differences of
temperatures which have been deduced one
finds almost the same value, —0.0048 second.

As it was necessary, in order to carry out
this operation, to open the bell (glass bell-jar)
and dismount the pendulum, opportunity
was taken from this occurence to examine the
escapement, which had functioned in its
previous form for more than four years and,
of course, without oil. One examination
under the microscope the platinum-iridium
pallet, which 1 described in my first
communication, was found to have its edge
very slightly worn. M. Hipp therefore
decided to replace the old pallet by a new one
having an alloy containing 40% iridium in
place of 30%, to augment the hardness of the
alloy even further, and at the same time he
very slightly rounded the bottom of the
counter-pallet. In this manner it was hoped
to avoid even the slight wear of the escape-
ment on which we remarked, and succeed
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which means that the compensation was
insufficient.

This first experiment allowed us to calcu-
late exactly the quantity of mercury which it
was necessary to make the loss of 0.06 second
per day disappear; and as 570 grammes of
mercury when stirred and poured out
represented a height of 19.6 mm., M. Hipp
replaced the cylinder by another slightly
taller. By means of this operation, which was
carried out 7th June, 1888, the regulation was
brought much closer, as can be verified by the
following determinations of the first
coefficient of the compensation, which rests
on the combination of rates at temperatures
which we had chosen to be as varied as
possible, without, however, spreading the
intervals too much, and at last we had enough
evidence to detect a change to an accelerat-
ing coefficient:

Var./degree Temp. diff.
—0.003 sec. 7.87°
—0.0046 sec. 7.25°
~0.0037 sec. 10.13°
—0.0044 sec. 9.47°
- 0.014 sec. 9.65°
—0.004 sec. 16.50°
—0.001 sec. 15.10°

— 0.0049 second

also in achieving a great constancy of going
over a long period.

In effect, whilst in the first years our clock
had a very marked tendency to accelerate its
rate with time, this tendency is very sensibly
reduced in latter years, and save for an
accident of which I shall speak about pre-
sently, the clock kept a remarkable constant
rate during the autumn of 1889. It was
proved, by determinations over a long as
period as possible, including almost identical
temperatures between spring and autumn;
that the coefficient of the rate term is
proportional to time.

In proceeding thus, it has been found that
the daily acceleration has sufficiently diffe-,
rent values that they can be grouped into four
periods as follows:

1888-89 duration ~ 174days  — 0.0028
1889 147days  — 0.0058
1889-90 328 days - 0.0064
1890-91 230 days - 0.0014

O
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It is obvious that it would be a little
irrational to wish that these could be combined
into a single mean value (which would be
— 0.0026 second). It is probable that this
coefficient depends to a certain extent on the
duration of the impulse, in other words, the
intensity of the current; now I have varied
this duration within wide enough limits, to
find out the effect between 90 and 56
seconds, as a result of making experiments
on the maximum time during which the same
batteries can be preserved without exhausting
these completely.

However that may be, one sees that in
general the co-efficient has a tendency to
diminish on the whole, or in other words
the going of our clock becomes more and
more constant, that which is evident of the
remainder too by inspection of the curve
which represents this rate graphically.

This curve shows, however, a single break,
and the table of rates (see table IT) presents a
discontinuity, abnormal and inexplicable.
On 4 February the rate of the pendulum
changed from one day to the next by 0.43
second, without either the temperature, or
the manometric pressure, or the intensity of
the current being changed in any way which
was sensibly detectable. In view of the
constancy of all the elements which can
influence the rate, it seemed to me that it was
necessary to look for an explanation of this
abrupt jump in a movement of the ground, in
one of these localised weak tremors of the
earth which are not shown by such delicate
instruments as delicate as seismometers,
baths of mercury or precision clocks. What
appears to support this hypothesis, is that
two other of our astronomical clocks, the
sidereal clock of Winnerl and the mean clock
of Kutter, which have planes of oscillation at
a slight angle with that of the Hipp clock, had
shown on the same day differences almost as
great of 0.41 second and 0.34 second; yet two
others which oscillate in a direction almost
perpendicular to the first, had shown hardly a
trace. It is true that the two other clocks
disturbed, which are weight driven and fitted
with anchor cscapements, have resumed,
little by little, their old rates after some days,
whereas the Hipp clock has maintained, after
the disturbance. its new rate with the same
rcgularity as previously. It scems that for
anchorescapement clocks, the impulse given
by the shock to the pendulum has simply
modificd the amplitude. which little by hittle

ANTIOUARIAN HlOROLOGY
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returned to its normal value, whereas that for
the Hipp clock, the amplitude cannot exceed
a certain limit, the shock had slightly buckled
the suspension spring and slightly modified
its co-efficient to elasticity in a more or less
permanent way.

Be that as it may, it goes without saying
that this accident should not be ascribed to
the beautiful clock of M. Hipp, any more
than the other which occurred 12 September
1887 when the clock stopped. On this day, a
society visited the observatory and one of the
visitors inadvertently displaced the switch
of the clock battery, in this way putting the
latter out of action. Similar accidents outside
one’s control cannot diminish in any way the
value of our electric clock.

Moreover the clock, during all this period
of seven years has not stopped without an
exterior cause except on one occasion,
7 August 1888; this was some time after the
regulation of the compensation and the
modification of the escapement which had
been in question. It appears that in the
reassembly, the craftsman clockmaker had
not replaced the escapement completely
upright, the pallet was placed slightly
eccentrically on the counter-pallet, and
compromised in this way the freedom of the
escapement. It was sufficient to give slight
correction by the regulating screw of the
suspension plate to remedy this fault. Since
then, no accident of this kind has happened
again.

I return once more to the determination of
the constants of the rate. Although the
determination of the compensation and the
annual acceleration by the methods 1 have
indicated have given us very satisfactory
results and that a second approximation does
not point to a promising result in view of the
smallness of the variations from which it is
necessary to deduce the co-efficients of the
rate, variations which, after what we have
already said, are almost at the limit of their
uncertainty, in spite of these considerations,
1 have however kept searching for means to
discover if the co-efficient of the second
term of the compensation was appreciable.
Dr. Hilfiker has thercfore attempted to
represent the going of the clock during the
last years, after having set outin four sections
reduced to the same period, by a formula
of two terms in which the square of the
temperature is included.

®



The result of the numerous cquations
which he has formed thus have given a
ncgative result, in the sense that the probable
value of the co-efficient of t* has been found
equal to zero, in other words the compensa-
tion of the pendulum is sensibly proportional
to temperature. Naturally the co-efficient of t
has been found a little less than that by first
approximation, known to be — 0.0045 in
place of — 0.0048. In effect this formula with
two terms does not represent very well the
going of the clock, on the contrary, the
calculated and observed values are greater
than with the first method.

I conclude by confirming that all the other
qualities of this instrument, which I pointed
out already in 1884, have been maintained
and improved. As the battery for the
counters (slave clocks) can last for six months
without compromising the regularity of
functioning, and that for the clock similarly
for over a year, all the same, it is the rule that
we change that for the hands (of the slave
clocks) every three months, and that for the
clock every six months.

Next, the airtightness of the bell (clock-
case) can be regarded as perfect, since the
manometric pressure of approximately
45mm has never varied during the last six
years by more than 4mm per annum, and as
these extremes values of the manometric
readings co-incide with the maximum and
minimum temperatures, it is evident that this
slight variation is due to the expansion of the
air and the water vapour which is contained
in the bell. And since a variation of Imm of
pressure causes a variation in the rate of the
clock of 0.012 second, one can see that this
influence is completely insensible for the
diurnal variation, and reduces for the whole
year to — 0.05 second.

In this connection, I add that with the
co-efficient of compensation indicated, the
mean daily variation of the temperature of
the building of approximately 1°, produces a
daily variation of 0.005 second, and the mean
annual temperature variation of the building
of about 18°, produces an annual variation of
0.088 second in the rate of the clock; finally
that after the two last years the annual
acceleration of the daily rate is found a little
further reduced to 0.33 second.

Summing up, the result of this study is that
the precision of the electric clock of M. Hipp

181

approaches perfection in measure which has
not been previously obtained, for it has
arrived at a degree of regularity of rate which
almost reaches the instrumental and
physiological limits of precision with which
time can be determined in the best conditions.

Book Review

Gillett and Johnson. “Gillett”: Clocks, Carillons, Bells.
Croydon, 1906, reprinted 1982, 41 pp. Obtainable from
Arthur Little Ltd., 23 Princes Plain, Bromley, Kent.
£4.25, including postage.

This is an elegant reprint of the 1906 catalogue of
Gillett and Johnson, celebrated manufacturers of turret
and other clocks for over a century. The original intro-
duction is now supplemented by an afterword, and
together they outline the history of the firm and its
proprietors since its foundation in 1844. The firm pro-
duced a wide range of timepieces—grandfather, bracket
and office clocks—and the catalogue illustrates the 1906
stock at what now seems to be mouthwatering prices!
But the firm’s speciality was in the manufacture of turret
clocks and bells, and it supplied a series of great clocks to
cities in South Africa, Australia, South America and
Canada, as well as to the home market. The buoyant and
optimistic attitude of the firm is conveyed, and it shows
that one sector of British horology was neither compla-
cent nor in decline in the early 20th century. The
Croydon works, covering an acre, had been re-modelled
in 1905, and contained “the most up-to-date automatic
and semi-automatic machines . . . all parts are manu-
factured to guage, on the interchangeable system”.
Among innumerable interesting details we learn that
piecework had been abolished as “there was danger of
inferior work slipping through”, and men were now paid
by the hour; also, either Graham's dead-beat escape-
ment, or the more expensive and more accurate three-
legged gravity escapement could be supplied. The
illustrations are excellent, and there is a comprehensive
description of the whole range of products, with prices.
It is a publication guaranteed to appeal to all horologists,
and to be of especial interest to devotees of turret clocks.

Alun C. Davies.

Music & Automata is a new magazine the first issue
of which (March 1983) contains an article on musical
clocks which extends that by Ord-Hume in Antiquarian
Horology Vol. XIII page 340. |

.P.

The catalogue of Uto Auktions AG of Zurich,
May 1983 contains 30 pages of matter dealing with an
important collection of clocks by Thomas and James
Ferguson Cole. There are many illustrations, some
being in colour, and references are given to J.B. Hawkins’
Book, “Thomas Cole and Victorian Clockmaking”.

The catalogue of Antiquorum, Geneva for April 1983
contains details of a sale of 183 lots consisting of watch
stands, and 139 lots consisting of wrist watches.

Members are reminded that many catalogues from

Continental Auction houses are received by the Society

and are available for reference at the Guildhall.
E.J.T.

JUNE, 1983
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INSTRUCTION
MANUAL

SELF WINDING CLOCK COMPANY, INC.
NEW YORK, N. Y.

". s. A.



INSTRUCTION MANUAL
FOR
SYNCHRONIZED SELF WINDING
CLOCK SYSTEM
WITH

F C CONTROL BOX

SELF WINDING CLOCK COMPANY,
41 East 1llth Street
New York, N. Y, 10003

INC,
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SECTION T

GENERAL DESCRIPTION

l. PURPOSE OF MANUAL

THE MANUAL CONTAINS INFORMATION FOR THE INSTALLATION, OPERATION AND MAIN=
TENANCE OF A SYNCHRONIZED SELF=WINDING CLOCK SYSTEM.

2. PURPOSE OF EQUIPMENT
THIS CLOCK SYSTEM PROVIDES UNIFORM AND ACCURATE TIME INDICATION AND IN=

CLUDES AS MANY CLOCKS AS REQUIRED. THE | NDEPENDENT OPERATION OF ALL CLOCKS
ASSURES UNINTERRUPTED SERVICE IRRESPECTIVE OF CURRENT SUPPLY OR FREQUENCY.

3. EQUIPMENT SUPPLIED

STANDARD UNITS SUPPLIED ARE AS FOLLOWS:

UNIT STYLE PACKED POWER SOURCE
MasTER CLocCk No. 61 (1) PeER CASE THRee Dry CELLS
Su-MASTER CLock No. 8l (1) PER CARTON Two DRy CELLS (:)
MANUAL SyncH. CONTROL F-1633-A WitH No. 61 NonE
ContTrOL Box FC (1) PER CASE 120 VoLt D.C.
15 1n. WaLL CLock 25-15 (1) PER CARTON Two DRy CELLS EACH
I5 8. CE1LING MOUNTED

DousLe CLock 25-15 (1) PER CASE Four DRy CeLLS
(2) 18 EACH cLOCK)

Il 1N WALL CLock 25 =11 (1) PER CARTON Two DRy CELLS EACH

DRY CELLS ARE PACKED SEPARATELY FOR INSTALLATION 1IN THE INDIVIDUAL
CLOCKS AT LOCATION AS SPECIFIED.

REQUIRED, BUT NOT SUPPLIED, ARE:
(a) ALL EXTERNAL WIRING
(s)

FM CARRIER LINK BETWEEN REMOTE SITES IN PLACE OF

WIRING, WHERE DESIRED.
(¢) 120 VoLt D.C. CONNECTION TO THE ConTrROL Box

3. O
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CLOCK SYSTEM  (SEe ILLUSTRATION 5-1)

EACH INSTALLATION COMPRISES ONE MASTER CLOCK WITH MANUAL SYNCHRONIZING
CONTROL, AS MANY SUB—MASTER CLOCKS WITH CONTROL BOXZS AS THERE ARE
SEPARATE BUILDINGS OR SITES, AND ANY NUMBER OF CLOCKS IN COKJUNCTION

WITH EACH SUB=MASTER CLOCK.

EACH CLOCK OPERATES FROM (TS OWN POWER SOURCE AND 1S SELF WINDING.

UNIFORM ACCURACY IS ESTABLISHED BY INTERCONNECTING ALL CLOCKS SO THAT
THEY WILL SYNCHRONIZE WITH THE MASTER CLOCK AUTOMATICALLY EVERY HOUR.
SUCH STNCHRONIZED SELF~WINDING CLOCKS ARE CALLED "SuBs101ARY CLocks"™.

THE MANUAL SYNCHRONIZING CONTROL PERMITS SYNCHRONIZATION OF THE MASTER
CLOCK WITH A RADIO STANDARD TIME SIGNAL.

CLOCK MOVEMENT  (See ILLUSTRATIONS 5=3, 5-4 AND 5-5)

ALL STANDARD CLOCKS FURNISHED ARE EQUIPPED WITH SELF~WINDING SPRING
DRIVEN PENDULUM MOVEMENTS AND WITH GRAHAM TYPE ESCAPEMENTS, UNLESS OTHER-
WISE SPECIFIED. ALL GEARS ARE ACCURATELY HOBBED, PIVOTS HIGHLY POLISHED,
STEEL PARTS, WHERE FEASIBLE, CADMIUM PLATED, AND COILS IMPREGNATED.

THE MAINSPRING UNCOILS ONE TURN EACH HOUR AND, IN SO DOING, CLOSES AN
ELECTRIC CIRCUIT THROUGH A MOTOR WHICH REWINDS IT QUICKLY. THIS ARRANGE=
MENT MAINTAINS CONSTANT SPRING TORQUE AND ASSURES, IN CONJUNCTION WITH
THE CLOCK ESCAPEMENT, ACCURATE TIME=KEEPING. THE DRY CELLS, MOUNTED
WITHIN THE CLOCK CASE, SUPPLY SUFFICIENT POWER FOR WINDING THE SPRING

AND FOR OPERATING CLOCK RELAYS FOR A PERIOD OF NOT LESS THAN ONE YEAR.

AN ELECTRIC MAGNETIC SYNCHRONIZING MECHANISM (coiL 12 oHMS, 250 MA.)
FORMS"PART OF THE CLOCK MOVEMENT AND CORRECTS ALL CLOCK HANDS WHEN
ENERGIZED BY THE ELECTRICAL SYNCHRONIZING IMPULSE.

CLOCK TYPES (SeEE ILLUSTRATIONS 5=1 AND 5=2)

ALL CLOCKS ARE EQUIPPED WITH BLACK MINUTE AND HOUR HANDS AND AN ADDITIONAL
RED HOUR HAND THAT INDICATES A SELECTED STANDARD TIME. Di1ALS ARE ENAMELLED
WHITE WITH AN OUTER RING OF BLACK ARAB:C FIGURES | TO |2, AND AN INNER

RING OF BRIGHT RED ARABIC NUMERALS I3 10 24. MASTER AND SuB=MASTER CLOCKS
HAVE A SMALL SECOND HAND. A wINDING CONTACT C=5 IS MOUNTED IN EACH CLOCK
FOR INITIAL START OF MOTOR M WHICH WILL THEREAFTER OPERATE AUTOMATICALLY,

CONTROLLED BY CoNTACT C-~4,

4,
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6.

CLOCK TYPES (SEE ILLUSTRATIONS 5| AND 5=-2 CONTiN'D.)

(A) THE MASTER CLOCK, HOUSED IN A FINISHED HARDWOOD CASE, IS
EQUIPPED WITH A 60-BEAT INVAR PENDULUM AND MAINTAINS AN
ACCURACY OF BETTER THAN TEN SECONDS PER MONTHe. SYNCHRON=
IZING MAGNET S=! IS ENERGIZED BY LOCAL DRY CELLS WHEN
MANUAL SYNCHRONIZING CONTROL PUSH BUTTON C=l 1S DEPRESSED.
TiLTING CONTACT C=6 CLOSES AUTOMATICALLY |5 MINUTES AFTER
EVERY HOUR, THEREBY CLOSING THE BATTERY CIRCUIT THROUGH
colL OF RELAY L=l. THE CONTACTS OF THIS RELAY ARE WIRED
EITHER DIRECTLY TO THE CONTROL BOX OR TO THE FM CARRIER
SysTEM. (RES1STOR R=4 PROTECTS CONTACT C~6 FROM INDUCTIVE

SPARKING ),

(8) THE SUB-MASTER CLOCK, HOUSED IN A FINISHED HARDWOOD CASE,
IS EQUIPPED WITH AN BO-BEAT PENDULUM] ITS ACCURACY IS 30
SECONDS PER MONTH IF NOT SYNCHRONIZED. CORRECTION FROM
THE MASTER CLOCK WILL NARROW THIS VARIATION TO THE MASTER
CLOCK'S RATE. THE SYNCHRONIZING IMPULSE, RELAYED THROUGH
THE CONTROL BOX ENERGIZES SYNCHRONIZING MAGNET S=2 EVERY
HOUR, FROM THE LOCAL BATTERY, |5 MINUTES AFTER THE HOUR.
TILTING CONTACT (=7 CLOSES AUTOMATICALLY ON EVERY FULL HOUR,
THEREBY CLOSING THE BATTERY=CIRCUIT THROUGH COIL OF RELAY
L-3. THE CONTACTS OF THIS -RELAY ARE WIRED TO TERMINALS (3
AND 14 WHICH ARE CONNECTED WITH THE CORRESPONDING TERMINALS (:)
OF THE CONTROL BOX. (RESISTOR R=5 SUPPRESSES THE SPARK ON

ConTacT C~7).

(c) SUBSIDIARY CLOCKS ARE CONTAINED IN STAMPED AND DEEP DRAWN
METAL CASES OF CLEAN, MODERN DESIGN, AND ARE FINISHED IN
BAKED ENAMEL. THE CLOCK STYLES FURNISHED HAVE |5 IN. anD Il
INe DIALS RESPECTIVELY, DEPENDING ON PURPOSE OF INSTALLATION.
ALL SUBSIDIARY CLOCKS ARE EQUIPPED WITH RED LAMPS WHICH FLASH
EVERY HOUR ON THE HOUR, SIGNALLING PROPER SYNCHRONIZATION.
AVAILABLE BUT NOT FURNISHED AS BASIC EQUIPMENT, ARE SWEEP
SECONDS CLOCKS, PROGRAM CLOCKS, TIME STAMP CONTROL CLOCKS,
ETC. THAT MAY BE WIRED INTO THE CLOCK SYSTEM WHEN REQUIRED.

CONTROL BOX  (See !LLUSTRATION 5-2)

THE CONTROL BOX CONTAINS TWO LIKE CONTROL PANELS WHICH ARE USED IN CON=
JUNCTION WITH ONE SUB=MASTER CLOCK FOR SYNCHRONIZATION OF SUBSIDIARY

CLOCKS.,

THE COMPONENTS ON EACH CONTROL PANEL ARE RATED TO SUPPLY SYNCHRONIZING
CURRENT FOR A MAXIMUM OF TWENTY CLOCKS.

ONE OPERATING PANEL 1S SUFFICIENT FOR MOST INSTALLATIONS SO THAT THE

SECOND NON—=OPERATING ONE MAY BE USED AS A STAND=BY SPARE. HOWEVER, IF

BOTH PANELS ARE IN OPERATION, (SEE ILLUSTRATION 5-2), IT 1S RECOMMENDED an
THAT AN ADDITIONAL PANEL BE ORDERED AS A SPARE PART. K_)

5.
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CONTROL BOX (See lilustration 5-2) coni'd.

The master clock synchronizing Impulse, received at terminals (3)
and (4), energlzes relay L-2 which, through terminais (11) and
(12), and the sub-master clock battery, closes the circuit that
operates the sub-master correction mechanism,

The sub-master clock relay L-3 closes the following circuit on
every full hour:

Plus 120 V.D.C., fuse F=~l, terminal 13, contacts of
relay L-3, terminal 14, coll of relay L-4, and minus
120 v.D.C.

Contacts of relay L-4, In turn,close the following clircuit:

Plus 12C v.D.C., fuse F-I, contacts of relay L-4,
resistor ..~i, rheostat R-2, milliameter A, termiral
22, through the series-connected synchronizing magnets
of the subsidiary clocks, terminal 21 and minus 120
v.D.C.

Push button C-3 Is provided on the panel to permit testing of the
subsidiary clock circuit, It is connected so as to close the relay
L-4, when depressed.

Rheostat R-2 should be used to adjust the synchronizing current to
250 ma., lIrrespective of the number of connected clocks.

Spare fuse F=2 is located below relay L~2.

Capacitor CP-| In series with R-l and R-2 protects contacts of
Relay L-4,

Illustrations 5-2a and 5-2b show connection of control panel and
master clock for FM carrier and for direct wiring respectively,
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2.

SECTION 11

INSTALLATION

GENERAL INSTRUCTIONS

(a)

(b)

(c)

NOTE:

Unpack the equipment near Its final location shortly before
Installation,

Read carefully individual Installation Instructions and use
special care in unpacking and mounting of master and sub-
master clocks,

Select rigid vertical walls and horizontal beams for mounting
wall and celling mounted double clocks, respectively,

Numbers in the text of this section refer to the correspond-
ing numbers on the individual Illustrations.

INSTALLATION OF MASTER CLOCK AND MANUAL SYNCHRONIZING CONTROL

(See |1
(a)
(b)

(c)

(d)

(e)

(f)

(a)

(h)

(1

lustration 5-6)
Select suitable location on rigld vertical wall.

Unscrew and remove top of crate near selected location, remove
two cross cleats and lift out clock case.

Remove hardware from bag that Is nalled to one cross cleat, and
remove Manual Synchronizing Control (10).

Insert large hanging screw FH #12 (1) in wall with head pointing
siightly up. Select location as per Illustration (7-3/16" above
desired dial center).

Hang clock case carefully on wall, and open door, using key
from hardware bag.

Remove cleats (2), holding welghts (3) (weighing 20 Ibs.)
by hand; now lower carefully on to guide pins (4) and remove
lower cleats (5). (Be sure that clock case does not swing).

Remove all remaining packing cleats which are screwed to the side
of the inside clock case and plumb clock case, using pendulum rod
point and zero of scale (6).

Spot holes for two steady screws through holes (7) In case.

(1f necessary to remove case to drili holes in wall, make sure
pendulum rests on the back of case while removing to avoid damage
to suspension spring on which the pendufum s hung).

Now place three No. 6 dry cells (8) on top of case and connect as
shown in [llustration.

To be continued.

-
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“Synchronome Brisbane 1903-1991" The story of the Jackson family of electrical clock makers.
An Historical Project by Chapter 104. A 32 page booklet about the operation of the Synchronome
Elec. Co. of Australasia. $5.00 Norman Heckenberg, 30 Depper St., St. Lucia, Qld. 4067, Australia

Collection of about 200 electric clocks (50 master, 80 independent, 30 secondary, 20 synchronous,
10 quartz) for $35,000. Details open for discussion. The clocks are in Switzerland. Michel Viredaz,
Home +41 21 784 05 38, e-mail viredazepal@bluewin.ch

Glass Domes for the Tiffany Never Wind and other early electrical & battery clocks. If I don’t
have it in stock I’ll try to get it. E-mail www.glassdomes.com
Ben Bowen, Rt. 3 Box 134C, Monticello FL 32344, (850) 997-3797 phone & fax.

Electronic “master clock™ for old slave dials: $50. “Governor” makes Eureka clocks keep quartz-
accurate time with no change to the clock: $95. Voltage regulators: $35 to $55.
Bryan Mumford, 3933 Antone Road, Santa Barbara, CA 93110; (805) 687-5116; www.bmumford.com

Requests for reprints of previously published material should be directed to the Chapter Historian:
Dr. George Feinstein 75-19 195th Street Flushing, NY 11366
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--- MART ---
All MART Ads are FREE, Send copy to the attention of the Editor:

Harvey Schmidt. 75-80 179th St.. Flushing, NY 11366. Limit 3 lines.

WANTED: HOROLOGICAL LITERATURE, Repair info, Catalogs, etc. for the Journal
PORTESCAP Secticon Clock or Movement. Antique Watch & Clockmaker's Tools & Machinery.
(718) 969-0847 Harvey Schmidt, 75-80 179th St., Flushing, NY 11366

Junker EARLY BATTERY CLOCKS, Movements, Parts, etc, send details.
Martin C. Feldman, 6 Stewart P, Spring Valley, NY 10977

NEW YORK STANDARD clocks, parts, movements: also PRENTISS Program Clock.
Dennis Roberts, 812 Hartfield Dr., North Aurora, IL 60542 (630) 761-9286

ATO mantel or wall clocks - any condition
Kenneth Erlenbusch, 124 North Avena Ave., Lodi, CA 95240, e-mail kene lodi@gotnet.net

120 beat, type F movement, for a SELF WINDING Clock. Also a SYNCHRONOME or other high
grade master clock. Jerry Hahn, (800) 733-3298 M-F business hours or
jhahn@schlemmerassociates.com

REPAIR: ALL EARLY BATTERY CLOCKS Specializing in BULLE using orig. parts.
Martin C. Feldman, FNAWCC, 6 Stewart P1., Spring Valley, NY 10977

TRAVEL: If you come to SWITZERLAND, you are welcome to visit my collection. Michel Viredaz,
Home +41 21 784 05 38, e-mail viredazepal@bluewin.ch

HARD TO FIND PARTS AVAILABILITY:
BULLE suspension assemblies, fabric type, just like the originals. TIFFANY Single Contact
suspension springs (0.004") The Horolovar Co., Box 264, St. Clair Shores, MI 48080 (313)882-9380

TIFFANY Double Contact Suspension Springs: Use a Hamilton Ladies Watch Mainspring,
Specification: HAMILTON 6/0 #2521, 1.40 mm x 0.12 mm x 11%”. Available from:

Bill Schroeder @ $3.00 each + postage. 6033 N. Sheridan Rd., #31H, Chicago, IL 60660,
(773)275-2563. Also available from most Watch Parts Suppliers.

FOR SWCC Western Union, 15-1/2" convex "glass". Actually it is plastic, but it beats a naked dial.
SALE:$20.00 (I'll pay UPS up to $5.00) Paul M. Hopkins, 2717 Millwood Rd., Birmingham, AL 35243
(205) 967-1237 ’

Replacement Field Coils for SESSIONS and HAMMOND synchronous clock movements.
Wining’s Clock Service, 2910 Farmdale Rd., Akron, OH 44312 (330) 628-9655

BANGOR Electric Clock Parts, New Factory original parts too many to list separately. Call or e-mail
with your needs. Elmer Crum, (727)868-0181, electrichorology@juno.com
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THE JOURNAL OF
' THE ELECTRICAL HOROLOGY SOCIETY

CHAPTER #78
NATIONAL ASSOCIATION OF WATCH & CLOCK COLLECTORS

VOLUME XXVII #2, JUNE 2001

Fellow Horologists:

This journal issue continues the reprint of the Self Winding Clock Company instruction manual
covering their synchronizing system using the type FC control box. While it is doubtful that many
of us will ever encounter this equipment for restoration, it is none-the-less of interst in the
understanding of the scope of the company’s product line and the ingenuity involved in the
manufacture and marketing of their products.

We are indebted to Mr. A.D. Harris of Great Britain for his submission of the copy of the British
patent by Leon Hatot relating to the ATO clock. Mr Harris also provided an article by David Read
entitled, “The Transmission of Time Signals by Wireless”, which had been previously printed in The
Bulletin of the British Vintage Wireless Society, and the Antiquarian Horological Society’s Journal.

We are fortunate to have been provided withan assortment of original installation, operation, and
maintenance manuals by various manufacturers which will be serialized in the coming issues of our
journal. These will cover popular and collectible models, with information very much in demand
so we all look forward in anticipation of this series.

Our quote for this issue:
“It is far more impressive when others discover your good qualities without your help.”

Good reading ahead, enjoy this issue.

Martin Swetsky, FNAWCC.......President ) 4
Harvey Schmidt, FNAWCC,.....Secretary-Treasurer ) Co-editors
Dr. George Feinstein,................. Chapter Historian )

HARVEY SCHMIDT, FNAWCC, Secretary-Treasurer, 75-80 179" ST. FLUSHING NY 11366
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(1)

(k)

(1)
(m)

Press Wlndlng contact (9) on left side behind dial for ap-
proximately ten seconds and swing pendulum, (i)

Set hands (by turning minute hand clockwise) to the correct time.
Turn the red hour hand to the selected standard time while holding

black hour hand In place,
Close and lock door. Keep key in safe place.

Unpack Manual Synchronizing Control (10), unscrew and remove cover.
Mount back of push button box on or near a radio set that may be
used to receive a standard time signal. Use knock-cut holes for
wiring connection (to Master clock) and re-assemble.

3. INSTALLATION OF SUB-MASTER CLOCKS  (See Illustration 5-7)

(a)
(b)

(c)
(d)

(e)

(f)

(g)

(h)

(i)

(1)

(k)

Select suitable location on rigid vertical wall.

Unscrew and remove crate top near selected location, remove cross
cleats and 1ift out clock case.

Remove hardware from bag nailed to cross cleat.

install £12 FH hanging screw (1) in wall, head pointing up slightly,
approximately 6" above the desired dial center location.

Remove two nuts (2) holding pendulum In place but do not remove (:)
the screws (3) or cleat (4) which will remain In piace to hoid
pendulum steady while mounting the clock.

Hang clock on screw (1),

Open door by using key In hardware bag. HOLD CASE STEADY which
will have a tendency to sway while door Is open. When case is
vertical, remove screws (3) and cleat (4) and plumb pendulum rod
point at zero of scale (5), fasten case to wall with two #10 RH
wood screws |-1/2" long, using the pendulum blocking screw holes.

Install two No., 6 dry cells (6) In case, as shown, by connecting
proper terminals and sliding them on to the battery shelves past

the bottom of dial.

Press winding contact (7) on left side of case, behind dizl, for
approximately ten seconds and swing pendulum,

Set hands (by turning minute hand clockwise) to correct time. Turn
the red hour hand to the selected standard time while holding black

hour hand In place,

Close and lock door. Keep key in safe place.
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4, INSTALLATION OF CONTROL BOX

(a)

(b)
(c)
(d)

(e)

(f)
(ag)
(h)

Place case near point of Installation, which should be close to
the sub-master clock, and unpack control box.

Unscrew door frame and remove . (Do not unscrew hinges),
Unscrew two control panels and remove.

Drill four 1/4" holes in back of box, located as desired
for wall mounting.

Make holes to sult on the left top or bottom and on the right
top or bottom of the box for condult or BX connections. These
holes should be located so that the wires will enter the box
in front of the surface of the panels and wil! not obstruct
the panel components.

Fasten box to wall and remove burrs and chips from the box,
Reinstall panels and door frame,

Connect conduits and wires as per practical system wiring
diagram No, 5-2.

5,  INSTALLATION OF WALL CLOCKS (See Itlustration 5-8)

(a)
(b)

(c)

(d)

(e)

Select suitable clock location on a rigid vertical wall,

Remove individual clocks from packing case, loosen knurled screw
(2) at bottom and lift clock case front (1) off pin (3).

Remove screws from bag on left hand battery shelf (4) and mark
location of large wood screw directly above desired dial center
point. (Distance between dial center point and screw location
is 6" on IIm"=dial clocks, and 8-5/16" on 15"-dial clocks),
Insert #12 FH mounting screw in wall with head pointing
siightly up.

Hang metal back on mounting screw and unfasten screws (6) hold-
ing the pendulum to the back. Plumb metal back on wall by shift~-
ing slightly until the line on the pendulum bob coincldes with
the line marker (8) on the clock back. Be sure pendulum swings
freely.

Insert the two small screws in holes (9 and 10). (Do not use
nalls for this fastening). If it Is necessary to remove case
for drilling the holes for these two screws, re-block pendulum
to avoid breaking of suspension spring. When case Is firmly
fastened to wall, insert two No, 6 dry cells in metal holders
(11) and connect wiring harness to the Fahnestock connectors
of the dry cells, as shown on illustration. '

9.




S5, INSTALLATION OF WALL CLOCKS (See Illustration 5-8) cont'd. (:>

(f) Wind the clock movement by pressing contact (12) at left
hand side of movement plate for about ten seconds, and swing
pendulum to start operation. Now set black hands by turning
minute hand clockwise only. Red hour hand Is set by holding
black hour hand and turning the red one to the desired pasition,
Connect synchronizing wires as shown in [llustration. When re-
installing front, make sure to hang front on pin (3) first and
then to press lower part of case front over clock back. Turn
knurled screw (2) at bottom until finger-tight.

6. INSTALLATION OF CEILING MOUNTED DOUBLE CLOCKS  (See tllustration 5-9)

(a) Unscrew and remove crate top (1). Remove six screws (2) from
Interior panet, 1ift out complete assembly and unwrap.

(b) Stand double clock on bracket, place on bench and remove four
carriage bolts (3).

(c) Select location on horizontal beam and use interior panel (4)
as templiate for spotting four mounting holes,

(d) Mount bracket to celling with four 1/4" bolts or studs (not fur-
nished, as their type depends on the beam material). Remove case
fronts, If necessary, to simplify mounting. Shim the bracket
head, If required, and check on lower edge of bracket with level C:)
as well as for free swinging of both pendulums.

(e) Remove pendulum bolts, install batteries, connect wires, wind
clocks and set hands as described under Section 1l, 5e and f.

7. CONNECTION OF CLOCK SYSTEM (See lllustration 5=2)

(a) All wiring within the various equipment units is furnished and
connected to terminal blocks.

(b) No. 18 gage wire, for 110 volts, is recommended for Inter-
connection of all units, unless the applicable electrical code
requires a heavier gage (No. 14),

(c) Rlgld or flexible conduit is to be used from the D.C., power
source to the control box; twisted pair or non-metallic
sheathed cable is recommended for all other connections,

(d) All Inter-connections between unlts require two leads each,
except for the wiring between sub-master clock and control
box which requires four leads,

(e} Connect wires to corresponding terminal numbers as follows:

0.
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7. CONNECTION OF CLOCK SYSTEM

No,

1, 2
3, 4

1, 12, 13, 14
21, 22

120 V, D.C.

Connection from

Man. Synch, Control
Master Clock
Sub-Master Clock
Control Box
Control Box

(See 1llustration 5-2) cont'd.

To

Master Clock
Control Box
Control Box
Subsidliary Clocks
D.C. Power Service

U SIS S
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SECTION 111

OPERATION

PREPARATICN FOR USE (See lllustration 5-2)

(a) Check whether all clocks are operating and whether they indicate
the correct time. {Installation instructions in Section || de-
scribe initial winding, setting and starting of all clocks).

(b) Be sure that knob for rheostat R-2 is first turned counter clock-

wise to its stop, and then connect to D.C. power,

(c) Ccheck external wiring for continulty as per diagram 5-2. Press
push button C=3 on connected control pane! and observe milliameter Ae

Adjust rheostat so as to read 250 ma. and release push button.

this adjustment at any time except near the full hour, as false
synchronization may result otherwise)

(Make

(d) Synchronize master clock by pressing the push button C-l of the manual

synchronizing control exactly on any full hour for about one second.

The system is now ready for use,

NORMAL OPERATION (See Illustration 5=2)

All functions listed In the following table are fully automatic except
for the synchronization of the master clock.

FUNCTION

Synchronization of Master
Clock

Synchronization of Sub-
Master Clock

Synchronization of Subsidiary
Clocks

Winding of all clocks

QPERATION

c-1, s-I
c-6, L=I, L=2, S=2
c-7, L-3, L-4

C=4, M

TIME

Full hour

O

t/4 after full hour

Full hour

Once an hour
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3.

REGULATION OF CLOCKS

All clocks are factory-regulated and require no adjustment as long
as they are connected In the synchronizing system.

It may be necessary to regulate them, however, {f they are used
independently., In such cases, observe the gain or loss and adjust
the pendutum nut as follows:

One full turn on master clock pendulum nut s equal to - 30 sec. per day
" " " 7" sub_’naster 17 ” (] n n " o 55 1 " ”

” ” " " a'l other clock n nuts i 1 " 100 " " "

Turn the pendulum nut right If the clock runs slow, and vice-versa.

13.




SECTION |

MA INTENANCE

I. ROUTINE INSPECTION AND SERVICING

All units of this clock system are designed so as to require a minimum

of servicing.

Routline Servicing:

(a) Dry cells

(b) Master Clock

(c) Movements

2. CORRECTIVE MAINTENANCE

SYMPTOM

Routine Inspection, therefore, is limited mainly to the
accurate and unlform operation of all timekeepers,

Replace dry cells in all ciocks

once every year.

Synchronize once every,month (or
more often |f desired).

Remove and return to factory for
cleaning and re-olling every fifth
year. (See Section {V=5b or proceed
as per Section IV=6,

TROUBLE REMEDY CHART

PROBABLE CAUSE

PROCEDURE

Time Indication is not
uniform,

(a)
(b)
(c)

Synchronizing wires
broken,

No D. C. power,

Less than 250 ma.
synchronizing
current.

(a)
(b)
(c)

Check wirlng.
(11lustration 5=2)

Check source
and fuse.

Adjust rheostat
on contro! panel
for 250 ma. (See
Section lii-Ic}

Time Indication Is uni-
form but Inaccurate.

(a)

Master clock not syn-
chronijzed.

(a)

Synchronize master
or reset manualiy.

O

(See Section 11-2 k or m)

One clock Is Inaccurate

(a)

(b)

This clock Is outside
its synchronizing
range due to false
initial setting.

Synchronizing mecha-
nism defective.

(a)

(b)

Reset hands manually,
clockwise. |t should
then remain on_time.
(See Section ll-k)

Check as per [llus-
tration 5-5.

O

14.



2. CORRECTIVE MAINTENANCE (Cont'd.)

O

TROUBLE REMEDY CHART

SYMPTOM PROBABLE CAUSE PROCEDURE
One clock stopped (a) Not winding properly (a) Wind, reset as per
Section 11 .
(b) Faulty dry cell (b) Replace. (See Sectlon T11)
(c) Movement damaged (c) Repair, (See Section 1V-3)
' ~ or replace. (See Section
1v-5)

3, MOVEMENT ADJUSTMENTS

(2) Adjustment of Hourly Winding Contact.
Proceed as per |llustration 5-i1

(b) Adjustment of Winding Motor Contact.
Proceed as per |llustration 5=12

(c) Adjustment of Winding Motor Armature.
<:> Proceed as per illustration 5-13

(d) Adjustment of Synchronizing Mechanlsm.
Refer to [llustration 5-5 which shows the general arrangement
on seconds clocks (master and sub-master clocks).
Minute clocks (no second hand) lack the upper synchronizing
lever.

4, LIST OF REPLACEABLE PARTS (See Illustration 5-2)

Symbol Name Specification
A Milllameter 0-500 ma. Simpson No. 25
c~-1 Manual synchronizing Control SPST NO, Special
C=2 Not used Nene
c=3 Test Push Button DPST NO, 12 amps., Arrow
C-4 Hourly Winding Contact Special, S.W.Cl, Co.
C-5 Winding Key " " "
C-6 Tilting Contact (Master) oo " "
c-7 Tilting Contact (Sub-master) Same as C-6

To be continued.

15.
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THE TRANSMISSION OF TIME SIGNALS
BY WIRELESS

by David Read

(Based on an article which appeared in the Bulletin of the British Vintage Wireless Society)

O EVENTS marked 1997 as the end
of an era as far as time and radio are
concerned. The first of these was the

death of Louis Essen on 24 August. Essen
joined the National Physical Laboratory from
Nottingham University College in 1929, and
from the beginning worked on quartz crystal
oscillators. Essen-ring quartz oscillators
became the pre-war time standard in Britain
and were followed in due course by his
achievement in establishing the caesium Eeam
resonator as the method of comparing atomic
time with astronomical time scales in 1955.

The second event occurred on the last day
and at the last moment of the year when Morse
as the international language of emergency and
distress passed into history. British Telecom
closed its Morse monitoring service on 500
Hz, recognising that under the requirements
of the International Maritime Organisation,
Morse must be replaced by the Global
Maritime Distress and Safety System using
satellites by February 1999. The Americans
and French had already stopped their Morse
monitoring services, and in any case the Royal
Navy had ceased training its sailors in the use
of Morse code for wireless transmission in the
summer of 1996.

As far as navigation is concerned, a family
of twenty-four satellites now constantly send
out time signals and enable the operation of
the GPS - the Global Positioning System.
Provided that a special radio can receive the
time signals of three satellites, it can calculate
how far away each satellite is and use
triangulation to work out its own position
anywhere in the world. This contrasts with
the situation in 1905 when the first formal
and regular spark transmission of time and
weather signals was started from the US Naval
Observatory in Washington, in order to
provide safety in navigation and the avoidance
of severe weather at sea. This was followed
in Europe by regular spark transmissions of
time and weather which started from the
Eiffel Tower in 1910. By 1913 a network of
observatories around the globe were pooling

Fig. 1. The Horophone time signal receiver.

the time from their clocks by radio to arrive
at a time standard of coordinated accuracy.

In 1976, the Bulletin of the British Vintage
Wireless Society contained a brief mention of
the Horophone, a crystal set (wireless receiver)
offered for sale in 1913 by Frank Hope-Jones
through his Synchronome Company, and
designed specigcally for the reception of time
signals. A picture of the receiver was illustrated
in the Bulletin (Fig.1) together with operating
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instructions first published in The Book of
Electrical Installations published by Caxton
in 1915. Twenty years later in 1996, and more
than eighty years after the Horophone was
first ofFered for sale to the watch and clock
trades, the Bulletin of the BVWS reported that
an example had at last been found. I was
fortunate at the time to be able to examine the
instrument carefully, because (so far as I am
aware) no one in modern times in the fields of
horology or wireless research had ever seen
one.

Hope-Jones was of course a seminal figure
in the development of time distribution as well
as Chairman of the Wireless Society of
London. Dr D.J. Boullin, the Editor of Radio
Time, has written most interestingly on the
newly found Horophone in issue 20 of that
journal." In a nutsﬁell Dr Boullin through
conversation with the son of the original
owner is able to postulate that this particular
Horophone was actually used by Frank Hope-
Jones, the inventor of the Synchronome Clock
System, as it was in use at his workshops in
Clerkenwell Road, London EC. In the [atest
edition of his authoritative book Radio!
Radio!, the wireless historian Jonathan Hill
has provided a full discussion on the
provenance of this holy grail of early British
wireless receivers.? By an extraordinary
coincidence, another crystal set, the Tempus
time signal receiver (Fig. 2), made specifically
for the reception of time signals from the Eiffel
Tower appeared in the auction rooms of
Bonhams shortly after the Horophone was
found, and I will return to it in a moment. The
Horophone was not typically English and
woulcr appear to have Zeen made in France.
For instance the detector is marked SGDG
(Sans Garantie du Gouvernement). Indeed the
French maker of Appareils & Instruments de
Précision, Louis Ancel of 91, Boulevard
Pereire, Paris, had very similar Receptenrs
Horaire for sale in their 1914 catalogue. The
basic model was on sale for twenty-five francs
whilst complex ink recording models were on
offer to observatories for nine hundred francs.

This article now places crystal sets such as
the Horophone and the Tempus in their
historical context. Time signals transmitted
by wireless were originally used for the
monitoring of ships’ chronometers and hence

Fig. 2. The Tempus time signal receiver.

improving the accuracy of navigation at sea.
An example in the Year Book of Wireless
Telegraphy and Telephony of 1918 provides
an account of the captain of a Dutch liner
informing his owners that he ‘gave the most
precise orders that the ship’s Chronometers
should be rigidly controlled by wireless time
signals daily provided through the long
distance stations at Paris and Washington’.
The reliability of detectors was as essential an
operating criterion as sensitivity was, and as
far as ships were concerned crystals with cat’s
whiskers although sensitive were not suitable
in a marine environment. The Marconi
Wireless Telegraph Company’s magnetic
detector first developed in 1903 had been in
continuous use for about six years in ships’
receivers when the Time Signal Service first
started at the Eiffel Tower. It also formed part
of an instrument specifically made for
detecting time signals (The Marconi Special
Magnetic Receiver for Time Signals) and was
extensively advertised before and after the first
world war in connection with the Eiffel Tower.
It is mentioned by R. D. Bangay in his book
The Elementary Principles of Wireless
Telegraphy where he writes ‘Experience has

1. D.]. Boullin, “The Horophone Found’ Radio Time, 7/1 (Autumn/Winter 1995/6), 6; repr. in the Horological Journal,
138 (February 1996), 58. See also P. R. Joyce, “The Two Models of the 1913 Horophone’ Radio Time, 7/2 {Spring

1996), 43.

2. Jonathan Hill, Radio! Radio!, 3rd edn (Sunrise Press, 1996).
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Education.

Science.

Progress.

Wireless Telegraphy.

To Watchmakers, Jewellers, Institutes, Engineers, Factories, Country Residences,
Astronomers and Agriculturists.

DEMAND THE CORRECT TIME.

An Apparatus for receiving Greenwich (mean time) twice daily from the Eiffel

Tower, and Weather Forecasts, &c.

The least expensive. Can be supplied by

A. H. RATLIFF,
Norfolk Street, Coventry.

THE MOST PERFECT a

a THE MOST SIMPLE.

Particulars on Application.

Agents Wanted.

Fig. 3. An advertisement for a time signal recciver which appeared in the Horological Journal for April 1913.

shown that the magnetic detector is quite the
most reliable and robust form of receiver
invented’.> Of course crystal sets such as
the Horophone and the Tempus were
manufactured outside the requirements of the
commercial and military market place and
were relatively cheap since the domestic (let
alone the Clerkenwell watch trade) market
could hardly afford professional apparatus
manufactured by Marconi and others.

It is interesting that General Ferrié was in
charge of the French military telegraphic
service and not only instrumental in the time
signals from the Eiffel Tower, but was also
responsible for the development by the French
of the triode valve (vacuum tube), leading the
way for European nations to mass-produce
the triode for wartime urposes. In this,
General Ferrié recognisedP the importance of
wireless for time coordination ancf navigation
in military operations. No comparable %igure
existed in the British military establishment

of HMS Defiance, first demonstrated wireless
communications in 1895, a year before
Marconi’s historic first patent.

The British, having solved the longitude
problem by developing the detent chrono-
meter and established Greenwich as the zero
meridian (combined with the world-wide use
of the British Naval Almanac), did not
introduce a service of time signals transmitted
by wireless in these early years. As Hope-
Jones wrote in his preface to the first thorough
book on the subject:*

The average Englishman imagines that
Greenwich time comes from Greenwich.
This book will set him right. It used to,
but unfortunately this country did not take
the lead, did not take a fair share, nor in
fact any share at all in the establishment of
the International Service of Wireless Time
Signals in 1912. Hence the Englishman who
regarded Greenwich time as something

except perhaps Henry Jackson who, as captain
ptp /P y P

3. R.D. Bangay, The Elementary Principles of Wireless Telegraphy, 2nd edn (The Wireless Press, 1917)
4. W. G. M. Mitchell, Time and Weather by Wireless (The Wireless Press, 1923).



articularly British has been getting it
?rom observatories and countries of his
neighbours to an increasing extent for the
last ten years

In 1913 the existing arrangements at the
Eiffel Tower for the wireless transmission of
time signals was taken over by the Bureau des
Longitudes together with a new international
time transmission code. The time of several
observatory clocks was now pooled. Military
navigation was still the key concern. A point
to remember is that whilst the Eiffel Tower
could be received by a crystal set such as the
Horophone, after the First World War anyone
seriously concerned with reliable reception
would use a one or two-valve receiver. This
way, not only could all European time
transmissions ge received, but even the high
powered American stations could be tuned
in. As far as early crystal sets in the pre-
broadcasting period were concerned it was
perfectly normal for a Paris coil to be provided
and indeed many crystal sets had Paris
engraved as a switch setting on their panels.
The Horophone is therefore not a unique
crystal receiver for time signals (as can be seen
i | B o from the advertisement shown in Fig. 3)
g o e ,___,_i) although of Ereat interest through its

B rapebiiipaiaiibat g tabietat. connection with Hope-Jones. Figure 4 shows
Fig. 4. The tempus instruction manual, the cover illustration to a booklet of

The ““ Tempus " Time-Signal Receiver. Signal Charts.

On the two Charts below are shewn by means of short and long strokes, the “dots" and
"dashes " exactly as tranemitted by the Eiffel Tower Wireless Station, and exactly as heard in the
form of short and long “buzzes” in the telephones.

DIACRAM 1

AM.o secomps, © 20 AM.
9.57 = - X 2

ExACT MINUTE INDICATED
8 TERMINATION OF DAsH.

:?44:,,"}0 SECONDS 5 30 45 6?!0455&.
. [N t ‘ tmt‘:m-mm p !
1045 a0 60 :C;::::
:3:2»1;[ ﬁ‘{n.aasm
1045 ::_} 60 (10.47Ax.
AR ! 1147 rm.
~47em [T ‘Glo ‘:?232.?
;?3:3) ;-0 60 71049 Am.
ISV "I @4i1.49pM.
W. [. BADMAN & CO, Exact MINUTE INDICATED
ELECTRICIANS, WESTON.SUPER-MARF. BY JneLe Dor.

Fig. 5. The Tempus time signal chart.
45
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instructions provided with the Tempus time
signal receiver, a British made crystal receiver
designed specifically for reception of signals
from the Eiffel Tower. In the illustration
a watchmaker is shown at his bench timing a
watch against time signals which are read in
conjunction with the chart shown in figure 5
and provided by W.J. Badman & Co, the
manufacturer of the Tempus. Like the
Horophone, the Tempus has a buzzer to help
select a sensitive spot on the crystal before
tuning in the signal. In the case of the
Horophone itis likely that its extreme scarcity
is due to the restriction of ownership of
wireless apparatus on the start of WWI. If
one accepts that the only known example was
never sold, then indeed perhaps the war killed
the business opportunity. In the case of the
Tempus its date of manufacture can be fixed
at about 1919, i.e. after the war but before the
start of public broadcasting. Although free of
the wartime restrictions it too would not have
had much of a commercial life because radio
amateurs, and anyone needing time signals,
now had the very sizeable war surplus market
in compgaent and complete receivers, all made
to a very high standard and sold in Gamages
as well as the usual channels for surplus
equipment.

Fig. 6. Marconi watch, used for sending time signals by
Morse code.

ANTIQUARIAN HoRroLOGY

Finally, it should be remembered that the
automatic transmission of time through coded
signals was not the only method used. The
Marconi Wireless Telegraph Company had an
instrument panel watch on the market with a
special dial for sending and receiving time by
Morse code. Such dials were in use as early as
1885 for Post Office telegraphs, though not
at first using wireless telegraphy. The watch is
shown in ggure 6, and 1t can be seen that
differentiation is provided between hours
relative to midday or midnight by alphabetic
additions to an otherwise normal dial. Such a
method of sending time by Morse would have
enabled the rapid transmission and receipt of
time by wireless operators, and established the
convention that the time given was pinpointed
by a final signal at the end of the message. This
icf;a is of course equivalent to the automatic
system in which the time is announced in
advance and the moment then pinpointed by
a final pip.

As far as the British public (as distinct from
observatories, navigators, radio operators, and
other specialists) was concerned, the advent
of public broadcasting and the BBC brought
time (and weather) signals into every home.
From November 1922 time signals were
transmitted before the news, at 7 p.m. and
9 p.m., by an announcer playing the
Westminster Chimes, firstly on a piano and
then on tubular bells installed for the purpose;
hardly the last word in accuracy, and not to
be compared to listening to the Eiffel Tower
on your Tempus crystal set! This proved so
popular with the listeners that an order was
placed with the Synchronome Company for
master clocks and slave dials to be installed.
The tick of a master clock was provided by
microphone to the announcer who could then
count down the last five seconds and sound a
gong on the hour. It was Frank Hope-Jones
who proposed in 1923 that a regular service
of accurate pips might be provided by the
Royal Observatory and broaéacast by the BBC.
Equipment was duly d_esigneJ, and the
Greenwich Time Signal was broadcast from
5 February 1924, the signal consisting of six
pips starting five seconds before the time
and ending on the precise minute. The
coordination of several observatory clocks to
provide mean time was now available to
anyone with a radio. The age of watch and
clock makers requiring a Tempus were
certainly over, and with Louis Essen aged 16
and in secondary education, a new age was just
around the corner.
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PATENT SPECIFICATION

Convention Date (France);: March 9, 1927.
Application Date (In United Kingdom): March 8,1928. No. 7265 / 28.

Complete Accepted : June 10, 1929.
COMPLETE SPECIFICATION.

Method and Device for Setting Clocks Right from a Distance.

We, EraBLissEMENTs LEox Haror, of
23, rue de la Michodiére, Paris, France,
a corporate body organised under the
laws of the French Republic, do hereby
declare the nature of tﬁis invention and
in what manner the same is to be per-
formed, to be particularly described and
ascertained in and by the following state-
ment :—

Our invention relates to distant control
devices of the type wherein rhythmical
electric impulses forming a signal are
adapted to make a pendulous relay start
oscillating .gradually, the said relay
closing the control circuit when the
gradually built up amplitude has reached
u predetermined value Such devices
should possess the following qualities:

a) a good selectivity which ay be
obtained by means of a feebly damped
oscillating receiving system, the natural
period of which remains esactly equal to
that of the incoming signal to be
received, the value of the impulses and
its variations having a very small
influence on this period and not being
liable to put the device out of order.

b) the respomsive relay should be
adapted to be actuated with a very little
energy so as to allow the control to be
effected at great distances, for instance
through radio communication methods
requiring very little energy.

c) the desired control should be effected
at a very precise moment in spite of the
irregularities in the intensity of the
signal received which may cause vana-
tions of the initial speed of the oscillat-
ing relay. .

Now the object of our invention is to
provide improvements in distant control
devices of the above mentioned type,
which improvements fulfil the above
stuted conditions and allow use to be made
of tuned relays working with a very small
damping and starting gradually under the
action of a series of very small impulses
which may have comparatively irregular
strengths without preventing a proper
working of the device.

According to our invention the relay is
constituted by an isochronous beam oscil-
lating through the action of a magnet on

(Price 1]-] .

a copper wire coil without any iron core,
the shape and arrangement of said mag-
net and coil being such that this action
is comparatively small and substantially
constant for a given current passing
through the coil and throughout the oscil-
lations of the beam, the coil being more-
over fed by an impulse receiving circuit
which is supplied normally with uni-
directional current the intensity of which
decreases when the signal impulses are
received.

In a preferred embodiment the current
for starting the relay pendulum is very
small so as to avoid the necessity of a

sensitive receiver and of amplifiers. The
amplitude grows only if the feriodical
during a long time

impulses are Lkept u
at a period near tﬁe pendulum period
whereby selectivity is simply obtained.
Signals at a different frequency have no
action, whereas under the action of the
impulses at the proper frequency, the
pendulum accumulates energy which may
be used for a sudden important work suc
as the actuation of a switch or of parts
setting the clock right.

It 1s preferable for the period of the
pendulum to be at least 1/2 of a second.

The pendulum is at least 6 cm.
long so that it is  possible
to use large electric driving

means with a good electrical efficiency
requiring a smalfoutput of current. The
impulses due to the signals are applied
during the whole oscillation of the pendu-
lum in one direction after which they
stop. The signals are then constituted by
emissions separated by silences the duvra-
tion of which is equal to that of the emis-
sions.  Thus the pendulum reaches a
given amplitude for a minimum current
strength. With shorter emissions the
strength required would be greater and the
selectivity less. The reason is that if the
period of the signal is one second and its
duration 1/100 second the system might
be started by any emission lasting 1/2
second which produces an impulse 50
times greater than each emission of the
signal, that is it produces the same effect
as 50 successive emissions and if the
reception is stronger or fortuitous long
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emissions are produced at a frequency
near that of the pendulum, the latter
would start at an undesired momeat.

We may use as a time signal an eris-

5 sion introduced in a broadcast concert,
which emission may be constituted by
sounds separated by silences and the fre-
uency of which corresponds to that of
the selectini relay pendulum. These

10 sounds may be of any kind, e.g. musical
notes or a sentence the syllables of which
are emitted according to the desired
rhythm and announce the signal. This
may be provided by a phonograph syn-

15 chronised by a clock.

The setting right may be controlled b
an ordinary wireless receiver. For eacg
sound signal an alternating current at
audio frequency is emitted. After ampli-

20 fication if desired, the pendulum will start
gradually and finally close a switch over
an electromagnet acting on the hands
through a cam or otherwise. Details of
such and similar devices are described

25 hereinafter.

The selecting penduium may be started
as follows:

The pendulum carries a permanent mag-
net passing through a hoﬁow coil acting

30 on the pendulum as_in usual electromag-
netic clocks with a driving pendulum.

In this case, alternating current would
have no action and rectification is neces-
sary or one of the polarities should be

35 suppressed, for instance by a detecting
and amplifying vacuum tube. The undu-
lating current is then fed to the coil. Of
course, the known connections used in
radio communication and telemechanical

40 devices may be employed. The current
actuating tﬁe selecting pendulum may be
an undulating or continuous current
periodically damped by the elementary
signals.

45 The use of an air cored coil, attracting
a magnet secured to the pendulum is of
advantage because much weaker current
is necessary tham when it is necessary to
magnetize soft iron.

50 The current can be further decreased
Ly using a pendulum oscillating in a
vacuum and provided with one or more
powerful magnets and large coils 3o as
to rednce the mechanical and electric

B5 li:ses as is known in the art for electro-
magnetic clocks.

The pendulum period being adjusted so
as to be near that of the signals, a heavy
pendulum may be actuated by a very

60 weak electric power comparable to that
required by telephones. The commercial
interest of our invention is considerable
as it allows the setting right of clocks to
be effected by means of very simple

65 receivers without amplifiers. The work-

ing is very reliable as the work which
the relay pendulums can give out suddenly
after storing energy gradually is con-
siderable.

In all the above described systems the 70
selecting pendulum does not start at once.
The start is more or less slow according
to the quality of the telephonic or tele-
ﬁraphic reception. _ After the signals

ave ceased, the oscillations continue for 75
a time depending on the amplitude of the
oscillations at tge end of the signals.

The accuracy may nevertheless be made
very great by making the pendulum reach
an amplitude which 1s always the same at 80
the interruption of the signals. At each
emission which makes the pendulum start
and stop after a variable number of oscil-
lations, a predetermined movement of a
controlling part is obtained and its return 85
to its original position. Tor instance,
two series of emissions at different periods
may be used. At the receiver two pendu-
lums are tuned to the two periods respec-
tively, and are actuated by the two parts 90
of the signal. One of the pendulums may
make a ratchet wheel or the like rotate,
which ratchet wheel is brought back to
its starting position by the other pendu-
lum as wiﬁ be described hereinafter. 95

Our invention may be used with radio
communication methods along telephonic
wires or electric mains of any kind with-
out troubling the normal work thereof.

Our invention may further be used for 100
other applications, chiefly for telemech-
anical devices where the control need not
be very rapid. For instance, it may be
used for controlling a switch for public
lights, for effecting the modification 405
required when the tariff applied in a meter
is to be changed, say every evening and
morning, and for the control of electric
substations and the like.

The selecting pendulum may work with 440
intermittent current or continuous slightly
undulating current. In the latter case
we use, in addition to the coil fed with
undulating current, a coil fed with D.C.
and acting in a contrary direction to the 44g
former so that the total action on the
pendulum is equal to the action of a coil
fed with A.C., the intensity of which is
equal to the difference between the undu-
lating current and its mean value. Thus 120
the setting right in time distribution
systems may be provided by using a
series of small periodical variations of the
current distributed by electric mains.
"This variation of the voltage constituting 125
the signal may be obtained at the central
station by acting on the voltage regulator
through a relay controlled by a pendulum.

If the voltage is modified by less than 29/
the satisfactory working ot the pieces of 130
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apparatus fed by the mains is not dis-
tgfbed as such lv:'iriml:ions occur normally
in electric mains. ' )

We have described hereinafter with

B reference to the appended drawings a
form of comstruction of a clock adapted
to be set right by wireless waves accord-
ing to our invention. The casing of this
clock may contain the Fendulun_x relay and

10 the %arta necessary for amplifying the
signals and setting the hands right. It
is sufficient to connect it with an ordinary
broadcasting receiver. All the parts are
ve? simple and cheap. L

1] ig. 1 is a general diagrammatic view.

Fig. 2 shows an electromagnetic clock
wherein an electromagnet sets the minute
hand - right when the clock is a few
minutes fast or slow.

20 Fig. 3 is a cross section of the clock-
work.

Fig. 4 shows at an enlarged scale a
heart-shaped cam and its control.

, Fig. b shows diagrammatically a

25 modified form of the switch controlled by
the pendular selecting relay.

Fig. G shows diagrammatically a device
wherein the pendular relay makes the cam
rotate by one revolution for each signal.

80 Figs. 7 and 8 are detail views of the
same device.

Fig. 9 shows diagrammatically a
receiving station with two pendulums
actuated in succession so as to make a

35 ratchet wheel rotate exactly by one
revolution.

Fig. 10 shows diagrammatically a dis-
tant control arrangement connected to
energy distributing mains.

40 Fig. 1 shows at 1 a wireless receiver of

a usual type. The terminals usually con-

nected with a telephone receiver are

shown at 2 and 3. The pendulum which
is to be set right automatically may be
of any desired type. On fig. 1 the spindle

4 of one of the hands is shown alone.

This hand is secured to a sleeve fric-

tionally driven by the spindle 4 and is

rigidly secured to a heart shaped cam 5.

This cam may be actuated by a tooth 6

borne by the armature 7 of an electro-

magnet the coil of which is shown at 8.

Each time the electromagnet 8 is excited

the tooth € adjusts the cam so that 1t

settles in the bottom of the cam notch
and sets the hand back into a predeter-
mined position corresponding to the
minimum radius of the heart shaped

cam 5.

60 The receiver comprises generally two
batteries adapted to heat the filaments of
the three electrode valves of the receiver
and to feed the anode circuit. The con-
nections of these batteries 9 and 10 with

65 the receiver 1 are not shown, for sake of

clearness. . .

The electromagnet 8 is connected in a
circuit comprising in series the battery 9
and a switch formed by a spring 11 and
the rod 12 of a emall pendulum forming
the selecting pendular relay. This pendu-
lum is provided at its lower end with
a magnet 13 one end of which is inside
the hollow coil 14; the natural period of
the pendulum 13 is chosen very near that
of the time signal given out every day by
the wireless emitting station. .

The terminals 2 and 3 of the receiver
are connected with the coil 14 through a
switch 156 and detecting means adapted to
cut off one half of the pulsations of the
undulating current from the receiver so
that the coil is only fed with current of
a given polarity, which current excites
the electromagnet in such a manner that gy
it attracts the magnet 13.

The diagram in Fig. 1 shows by way
of example a vacuum tube connected as
a detector. The connections comprise a
transformer 16, a condenser 17 connected
to the grid 19 of the tube and a resist-
ance 18 connected across the condenser;
the filament 20 of the tube is connected
with the 4 volt heating battery 9 and the
coil 14 is inserted in a circuit comprising
the 80 volt battery 10 and the anode 21
of the tube.

This arrangement is set up and adjusted
in the mapner well known in itself so
that when an alternating voltage at audio
frequency is produced between the ter-
minals 2 and 3, the plate current is caused
to pass through the coil 14.

The spring 11 is suitably held away

70

%

20

100

from the rod 12 so that the electric con- 4p5

tact 11—12 is made only when the ampli-
tude of the oscillations of the pendulum
12 is sufficiently great.

The operation 18 as follows:

When a non-periodic signal is given 449
out by the emitting station, the coil 14
is fed with a very weak undulating cur-
rent which cannot set the pendulum 12
going. On the contrary, during the time
signal, the coil 14 receives a current the
strength of which varies periodically
according to a curve corresponding to the
natural period of the pendulum which
starts moving and ultimatelg comes
against the spring 11 at the left
its periodical swing.

When the contact 11-—-12 closes, the
electromagnet 8 attracts its armature 7
and the tooth 6 acts on the cam so as to
bring the hands back into a predeter- 128
mined position. 'When the time signal
stops. no more impulses are given to the
pendulum 12 which is damped. As soon
as the contact 11—12 is no more closed,
the armature 7 is no longer actuated and 130

115

end of 120..
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no longer comes into contact with the cam
b, so that the hand continues to move
freely under the action of the clockwork.
The time which elapses between the
b stopping of the time signal and the
moment when the electromagnet ceases
being excited can be ascertained and the
hand suitably shifted with reference to
the cam 5 so as to take into account the
20 .ime thus elapsed and move the hand into
a position indicating approximately the
right time.
Means may be provided for givin the
pendulum 12 an amplitude which 1s
45 Always the same at the end of the time
= signals, whatever the irregularities in the
reception may be.
For this purpose we use a pendulum 12,
the natural period of which for small
20 amplitudes is slightly greater than the
period of the time signsﬁs. A stop 22 is
disposed near the rod so that, a little
before the end of the signal, the pendu-
lum reaches th> amplitude for which it
25 comes against this stop. The arrange-
ment of the receiver is such that this
amplitude is reached in all cases, even
with & poor reception. Experience shows
that towards the end of the signmals, the
80 amplitude of the pendulum remains sub-
stantially constant and strikes the stop
lightly.
Therefore at the end of the daily time
signals the oscillations of the pendulum
35 have always the same amplitude corre-
sponding fo the position of the stop, in
spite of the irregularities in the recep-
tion. Therefore it is sufficient for the
time signal of the emitting station to end
40 always at a predetermined time. _The
" pendulum 12 then continues to oscillate
so as to close the contact 11—]2 and
cause the tooth 6 to come against the
cam 5, during a period which is always
45 the same as it depends solely on the damp-
ing conditions of the pendulum. It can
thus be taken into account for setting the
hand with reference to the cam 5 and the
result is thus obtained that when the
50 pendulum ceases to establish the contact
11—12, the hand gives the right time.
Figs. 2 and 3 siow by way of esxample
a preferred construction of the device as
applied to an electric clock of the type
B5 described in our prior patent 222,432.
This clock comprises a pendulum 23
carrying a magnet 24 and receiving a
periodical impulse from a coil 25 through
a contact not shown. The pendulum
60 moreover actuates gearing controlling
the hands and shown on Fig. 3. The
wheels are mounted between the plates 26
and 27. The movement of the ratchet
wheel 28 is transmitted through reduction
65 gears to the wheel 20 which is fric-

tionally mounted on the spindle 30 of the
minute hand 31'. A spring provides a
small amount of friction between the
spindle 30 and the wheel 29 whereby the
spindle is driven by the latter; but a very 70
small effort makes the spindle rotate in
the wheel. The end of the spindle is
frictionally wedged in the socket 31
rigidly secured to the minute hand 31!
and controlling the bour hand 31" 75
through the usual gearing. The socket 31
is secured on a notched disc 32 (Fig. 4
performing the function of the cam 5 of
Fig. 1. The disc is under the influence
of the pin 33 borne by the bent lever 34 gg
(Fig. 2). This lever 1s pivotally secured
to the spindle 35. The armature 3G of
a small electromagnet 37 is disposed so as
to act on the small arm of lever 34 which
is caused to rotate in the direction of the g5
arrow f. It is easy to see that this is
sufficient to bring the minute hand back
into the proper position if it is fast or
slow by less than 5 minutes. This form
of construction is of great interest because 90
a very small effort is sufficient for moving
the hand and the electromagnet may be
fed with current of small strength as the
movement of the armature is multiplied
through the lever 34 and the air gap of g5
the electromagnet may be very small.

The contact 11—12 Fig. 1 may be
replaced by the contact shewn on Fig. d
of a type known in itself. The pendulum
12 is provided with a pawl 38 which 100
actuates the ratchet wheel 39 when the
oscillations have a sufficient amplitude.
The electric contact 11—12 is provided
between a spring contact 12 and a detent
11.  This allows a very sudden closiug 405
and breaking of the first contact part and
sufficient pressure of contact due to the
fact that the ratchet wheel is rotated with
all the poteutial energy of the pendulum
to which it has been gradually imparted 449
through the impulses given to it for
starting.

Instead of acting on the cam through
an electromagnet 8, the perdulum may
act directly on the cam without any elec- 44p
tric contact device. Figs. 6 and 7 show
an arrangement devised to this purpose.
_ The relay pendulum 12 (Fig. 6) when
it starts oscillating makes the ratchet
wheel 40 rotate, which wheel is rigidly 120
secured to the cam 41 adapted to raise
and let fall a lever 42 (Fig. 7) acting on
the heart shaped cam 5 of the hand to
be set right.
_ In order to obtain an accurate working, 125
it is necessary for the ratchet wheel 40
to rotate exactly by one revolution when
the time signal is given out. Now it is
1mpossible to make the number of oscil-
lations of the pendulum always correspond 130
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exactly to one complete revolution of the
" wheel 40; in order to solve this problem
we use a ratchet wheel of the type shown
in Fig. 6, which has a blank 40! in the
B place of one tooth gap whereby for a given
position of the wheel, the latter can no
:more be actuated, the end of the pawl 43
not finding any further grip on the wheel

_ teeth. The catch or detent 44 is pivotally

20 secured at 45 to the end of the movable
lever 46 pivoting round the spindle 47. A
knife shaped part 48 pivots freely round
a point of lever 46. On the rod of the

_ pendulum 12 is secured a part 49 pro-

46 vided with a narrow slot parallel to the
edge of the knife 48.

he operation is as follows: at the
beginning of the time signals, the ratchet
~ wheel is at least one tooth further in the

20" anticlockwise direction than is shown in
Fig. 6. Therefore when the pendulum
oscillates sufficiently it makes the ratchet
wheel move tooth by tooth until the closed

__ tooth gap 40! appears in front of the pawl

25 43. The wheel 40 is then no longer
actuated. It should be noted that when
the amplitude of the pendulum 12 is
great, the part 49 passes freely under the
knife 48 which it pushes away from its

30 path.

When the time signal is at an end,
the pendulum is damped and a moment
comes where the return oscillation occurs
exactly at the moment when the edge of

35 the knife 48 is in the slot in the part 49.
The knife is thus wedged therein (Fig. 8)
and the arm 46 rises and falls and there-
by makes the ratchet wheel advance by
the value of one tooth interval. But this

40 rotation is discoutinued since the pendu-
lum 12 stops very soon after. The ratchet
wheel is then adapted to be actuated
again at the next time signal. The
manner of working of the parts 48 and 49

45 is similar to that of the current closini
device used on the old clocks of the wel
known Hipp type, which device works in
a most satisfactory manner.

Instead of the abova described arrange-

50 ment comprising the lever 46, any other
suitable arrangement may be wused for
setting the ratchet wheel in the desired
position after the end of the time signal.
For instance the clockwork may act on &

85 cam controlling an arm which makes the
ratchet wheel move by one tooth a little
before the time signals whereby the
ratchet wheel is brought into a position
where the pawl 43 may move it.

60 We may use an auxiliary pendulum 122
(Fig. 9) having a length different from
that of 1pendulnm 12 and controlled by
a special signal emitted at a frequency
corresponding to its natural frequency.

85  The coils forkeeping up the oscillations

of the pendulum 12 and 12a are inserted in
the receiving circuit and the said pendu-
lums start oscillating according to the
frequency of the signal received.

An arrangement shown on Fig. 9 7Q
makes the ratchet wheel 40 advance at
each signal b{ a given angle, this wheel
being under the action of two pawls borne
by the rods of the two pendulums
respectively. k(-]

"The signal should in this case comprise
two parts in succession at the frequency
of the pendulum 12 and 12a respectively.

The above described devices ma{ be
used for other purposes than setting clocks gg
right, in all cases where a distant control -
need not be instantaneous. It may be
adapted to wired and to wireless tele-
gmphy and telephony. It may be used

or a distributing system of electrical gp
energy wherein a single masterclock con-
trols the change over from one tariff to
another in subscribers’ meters, the light-
ing and extinguishing of public lights,
the switching on and off of iocal or sub- g0
scribers’ transformers or of heating appli-
ances and s0 on.

As known in the art the receivers may
be connected with the central station
through one wire of the mains and so- gg
called control wires, these wires being fed
by current impulses through the master-
clock with a view to exciting the receiver
electromagnets as shown in Fig. 10, 50
being a wire of the mains and 51 the pilot {00
wire. The switch is shown at 52 amf the
A.C. or D.C. electric supply at 53.

A receiver .comprises for instance, a
pendulum 12 having a natural period T
and the pendulum 12a having a natural 305
period T, both acting on a ratchet wheel
as on Fig. 9. The pendulums are provided
with two coils 54 and 53 which attract
the soft iron cores carried hy the end of
the pendulum and are connected with the 419
wires 50-—51 through condenser 56 if
required by the voltage of the mains. The
circuit may be tuned to the frequency of
the A.C. from 53.

In order to make the ratchet wheel 40 44
rotate by one revolution it is sufficient
to close the switch 52 'Beriodicall at the
frequency T? first and T afterwards. This
affords a very secure control of the wheel
40 as the device only works if the periodic 120
impulses T and are continued for a
sufficiently long time. Thus short induced
currents operate the receiver and if any
impulses are missed, the manner of work-
ing is not modified. The wheel 40 may 123
moreover be actuated by a current of very
small strength.

_The different receivers may be pro-
vided with penduluma of different periods
the coils of which are inserted in the same 130
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wires. According to the frequency of the
supply current, some receivers may work
and the others remain at rest. ]

In order to connect the transmitter with
the receivers at the subscribers we may
use known devices wherein no comple-
mentary wire is necessary. For instance,
in the case of D.C. mains, a small alter-
nator may be used at the central station,
one of the terminals of which is earthed
and the other of which is connected with
the mains. At the subscribers a con-
denser may be inserted in series with the
coils 54 and 55, one terminal of the con-
denser being earthed. -

With A.C. mains a dynamo machine
would replace the alternator and an
induction coil would replace the con-
denser. The distant control without any
pilot wire could be made by means of
high radio or audio frequency auxiliary
currents.

Our invention may be used with the
usual time distributing systems to set
receiving clocks right 1nstantaneously b,
means o% periodical impulses sent throug
the connecting wires between the master-
clock and the receivers. The coil of the
selecting relay pendulum would then be
connected in series with the winding of
the receiving pendulum and the device
would have to work in a manner such that
the periodical signals do not influence the
oscillations of the receiving pendulum and
the normal impulses do not act on the
selecting relay pendulum.

In the case where the time distribution
is provided through synchronization, a
periodical current may be used for setting
the clocks right, the period of said cur-
rent being different from that of the cur-
rent impulses controlling normally the
receiving clocks.

Having now particularly described and
ascertained the nature of our said inven-
tion and in what manner the same is to
be performed, we declare that what we
claim is:—

1—A distant control device for symn-
chronising clocks, of the type wherein
rhythmical electric impulses are adapted
to make a pendulous relay start oscillat-
ing gradually, said relay closing the con-
trol circuit when it has reached a pre-
determined amplitude, wherein the relay
is constituted by an isochronous beam
oscillating through the action of a mag-
net on a copper wire coil without any
iron core, the shape and arrangement of
said magnet and coil being such that this
action is comparatively small and sub-
stantially constant for a given current
passing through tae coil and throughout
the oscillations of the beam, the coil being
moreover fed by an impulse receiving

circuit which is supplied normally with
uni-directional current the intensity of
which decreases when the signal impulses
are received. ,

2—A device as claimed in claim 1 70
wherein the pendulous relay is constituted
by the known arrangement of a pendu-
lum rod having a cerlain length and pro-
vided with a comparatively heavy magnet
curlved to a circular arc engaging the 7p
coil. .

3—A device as claimed in claim 1
adapted to receive radiotelephonic im-
pulses constituted by waves rhythmically
modulated wherein the coil of the relay gg
is inserted in the plate filament circuit of
the ionic valve of a rectifying amplifier
of the station adapted to receive the
impulses.

4—A device as claimed in claim 1 com- gy
prising means adapted to give the ampli-
tude of the oscillations a value which is
always the same at the end of the signal
whatever the length thereof, these means
comprising for instance a stop in the path go
of the perdulum or beam, the desired con-
trol being provided at the moment when
the amplitude of the oscillations decreas-
ing after the end of the signal impulses
passes below a given value at a predeter- g»
mined moment with reference to the end
of the signal, this control being effected
in the case of the setting right of clocks
by a heart shaped cam secured to the
minute hand and engaged by a tooth g0
actuated by an electromagnet the supply
circuit of which is closed periodically by
the relay as long as its amplitude is above
the said predetermined value.

5—A device as claimed in claim 1405
wherein all the gradually built up energ;:
stored by the oscillating part is released
suddenly in order to actuate the switch
arrapgement, this being provided for
instance by the pendulum acting through 3 449
pawl on a ratchet wheel having a com-
paratively small number of teeth and
causiug 1t to rotate by one tooth only for
a predetermined amplitude of oscillation.
the ratchet when moving pushing a spring ,,
detent which closes a contact which is thus
made and broken suddenly.

6—A distant control device as claimed
in claim 1 wherein the receiver acts
through a driving pawl on a ratchet wheel 20
the iunterval between two adjacent tecth of
which is solid, the signal being long
enough to make the ratchet wheel rotate
in all cases by more than one revolution,
the ratchet stopping even when the 125
signals continue when the driving pawl
nomes upon the solid interval, the ratchet
being provided moreover with a detent
pivotally secured to a rocking arm bear-
ing a freely oecillating knife engaging a 130
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BANGOR Electric Clock Parts, New Factory original parts too many to list separately. Call or e-mail
with your needs. Elmer Crum, (727)868-0181, electrichorology@juno.com

“Synchronome Brisbane 1903-1991" The story of the Jackson family of electrical clock makers.
An Historical Project by Chapter 104. A 32 page booklet about the operation of the Synchronome
Elec. Co. of Australasia. $5.00 Norman Heckenberg, 30 Depper St., St. Lucia, Qld. 4067, Australia

Collection of about 200 electric clocks (50 master, 80 independent, 30 secondary, 20 synchronous,
10 quartz) for $35,000. Details open for discussion. The clocks are in Switzerland. Michel Viredaz,
Home +41 21 784 05 38, e-mail viredazepal@bluewin.ch

Glass Domes for the Tiffany Never Wind and other early electrical & battery clocks. If I don’t
have it in stock I’ll try to get it. E-mail www.glassdomes.com
Ben Bowen, Rt. 3 Box 134C, Monticello FL 32344, (850) 997-3797 phone & fax.

Electronic “master clock” for old slave dials: $50. “Governor” makes Eureka clocks keep quartz-
accurate time with no change to the clock: $95. Voltage regulators: $35 to $55.
Bryan Mumford, 3933 Antone Road, Santa Barbara, CA 93110; (805) 687-5116; www.bmumford.com

D.E.H.O. (German), self-winding, weight driven wall clock. RECLUS, French late 19" century
battery-driven electric clock. ARON system, electrically re-wound, spring driven movement.

See pages 88, 94, and 98 of “150 Years of Electric Horology™.
L.A. Seymour (206) 842-5835 seymochla@aol.com.

Requests for reprints of previously published material should be directed to the Chapter Historian:
75-19 195th Street

Dr. George Feinstein

Flushing, NY 11366
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: notched part secured to the pendulum
" whereby when the oscillations decrease at
the end of the signal, the two parts are
wedged together at a given moment so as
B to raise the detent and engage it with the
next tooth and make the ratchet wheel
rotate by one tooth after the fall of the
detent bearing arm, the driving pawl
teing then in front of the first tooth after
10 the solid interval which makes the work-
ing again possible at the mext signal.
7—A distant control device as claimed in
claim 1 wherein the impulse emitted com-
prises in succession two signals having the
15 frequencies T and T! to which correspond
two relay pendulums of corresponding
period both acting on the same ratchet
wheel having a solid interval, the first
pendulum, serving for the reception of
20 the control signal and having a frequency
T, making the wheel rotate until its pawl
falls on the solid interval and effecting the
desired control whereas the second pendu-

lum makes the ratchet rotate by a few
teeth so as to allow its actuation at the
next signal by the first pendulum.

8—A device as claimed in claim 1 for
setting a clock right wherein the minute
hand is frictionalfy secured to its spindle
and can be returned to a given position
with reference to the dial by the arma-
ture of an electromagnet acting on a cam
to which the hand 1s secured, the hour
hand being controlled by the minute hand
and the time signals acting on the device
ending always at the same minute of any
hour corresponding to the setting right of
the minute hand so that the time signal
may be given every day at any one of
twenty four predetermined moments.

9—A distant control device chiefly for
setting clocks right substantially as
described with reference to and as illus-
trated in the appended drawings.

Dated this 8th day of March, 1928.

MARKS & CLERK.

Redhill: Printed for Hir Majestv’c Stationery Office, bv Love & Mulcomson, Ltd.—1929
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- MART ---
All MART Ads are FREE, Send copy to the attention of the Editor:

Harvey Schmidt. 75-80 179th St.. Flushing, NY 11366. Limit 3 lines.

WANTED: HOROLOGICAL LITERATURE, Repair info, Catalogs, etc. for the Journal
PORTESCAP Secticon Clock or Movement. Antique Watch & Clockmaker's Tools & Machinery.
(718) 969-0847 Harvey Schmidt, 75-80 179th St., Flushing, NY 11366

Junker EARLY BATTERY CLOCKS, Movements, Parts, etc, send details.
Martin C. Feldman, 6 Stewart Pl., Spring Valley, NY 10977

NEW YORK STANDARD clocks, parts, movements: also PRENTISS Program Clock.
Dennis Roberts, 812 Hartfield Dr., North Aurora, II. 60542 (630) 761-9286

ATO mantel or wall clocks - any condition
Kenneth Erlenbusch, 124 North Avena Ave., Lodi, CA 95240, e-mail kene_lodi@gotnet.net

120 beat, type F movement, for a SELF WINDING Clock. Alsoa SYNCHRONOME or other high
grade master clock. Jerry Hahn, (800) 733-3298 M-F business hours or
jhahn@schlemmerassociates.com

HERSCHEDE clectrically wound clocks, movements, parts, catalogs, or manuals.
Patrick Loftus, 3399 Las Vegas Drive, Belmont MI 49306 ploftusO5@aol.com.

REPAIR: ALL EARLY BATTERY CLOCKS Specializing in BULLE using orig. parts.
Martin C. Feldman, FNAWCC, 6 Stewart P1., Spring Valley, NY 10977

TRAVEL: If you come to SWITZERLAND), you are welcome to visit my collection. Michel Viredaz,
Home +41 21 784 05 38, e-mail viredazepal@bluewin.ch

HARD TO FIND PARTS AVAILABILITY:
BULLE suspension assemblies, fabric type, just like the originals. TIFFANY Single Contact
suspension springs (0.004") The Horolovar Co., Box 264, St. Clair Shores, M1 48080 (313)882-9380

TIFFANY Double Contact Suspension Springs: Use a Hamilton Ladies Watch Mainspring,
Specification: HAMILTON 6/0 #2521, 1.40 mm x 0.12 mm x 11%”. Available from:

Bill Schroeder @ $3.00 each + postage. 6033 N. Sheridan Rd., #31H, Chicago, IL 60660,
(773)275-2563. Also available from most Watch Parts Suppliers.

FOR SWCC Western Union, 15-1/2" convex "glass". Actually it is plastic, but it beats a naked dial.
SALE:$20.00 (Tl pay UPS up to $5.00) Paul M. Hopkins, 2717 Millwood Rd., Birmingham, AL 35243
(205) 967-1237

Replacement Field Coils for SESSIONS and HAMMOND synchronous clock movements.
Wining’s Clock Service, 2910 Farmdale Rd., Akron, OH 44312 (330) 628-9655
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THE JOURNAL OF
THE ELECTRICAL HOROLOGY SOCIETY

CHAPTER #78
NATIONAL ASSOCIATION OF WATCH & CLOCK COLLECTORS

VOLUME XXVII #3, SEPTEMBER 2001

Fellow Horologists:

This journal issue continues with the Instruction Manual for Synchronizing Self-Winding clocks with the FC
control box.

We also include the Bulletin from Telechron, General Electric describing their A & B Power Station Master
Clocks. These were in use during the early days of AC power to allow the generator control engineers to
monitor the generator output frequency, and make the necessary adjustments to compensate for load variations
which influenced the generator speed as well as the frequency. The model B (wall mounted) and the model
A (free standing) are now considered extremely collectible, since most have been discarded, now replaced by
modern automatic controlling devices.

Also included is a reprint of a pamphlet describing a Battery Service to owners of Cloister clocks, outlining
their battery replacement program, and copies of correspondence from 1959 from the National Magnetic
Clock Co. showing their relationship with Tiffany Never Wind and Cloister Clock Corp. The actual
relationship between Tiffany and these companies remains in doubt, with many opinions favoring a licensing
agreement or a sales program in which mechanisms, in part or whole were sold for installation in housings
of their own. Anyone with another point of view is encouraged to communicate with us to help put this issue
in perspective since those organization’s true participation has always been somewhat vague.

Bill Ellison presided at the chapter’s meeting at the NAWCC National Convention in New Orleans, and
provided the attendees with a fascinating presentation on the subject of repairing Telechron rotors (capsules).
We’ve asked Bill to repeat his talk at other chapter meetings since the attendance at the convention was limited
mostly to nearby residents, and so many of us missed the program. We may even be able to encourage him
to prepare the material for a future journal article, if we’re lucky!

Our quote for this issue: “Never be afraid to try something new or innovative, remember that the ark was built
by amateurs, and the Titanic by professionals!”

Good reading ahead, enjoy this issue.

Martin Swetsky, FNAWCC.......President )
Harvey Schmidt, FNAWCC,.....Secretary-Treasurer ) Co-editors
Dr. George Feinstein,................. Chapter Historian )

HARVEY SCHMIDT, FNAWCC, Secretary-Treasurer, 75-80 179" ST. FLUSHING NY 11366




Most of us are farniliar with the various iicensees of the Tiffany Never Wind
clocks. Namas like Cloister, Naticnal Magnetic and Niagara are the most often
seen on Tiffany-type mechanisins, and their actuai relationship te the Tiffany
company sscapes us. The most popular opinion appears to indicate ihat they
enjoyed a licensing agraement, althouigh the aiternate theory claims that the
Tiffany folks used these names themselves in an attempt io broaden their
marketing base. In any event, the battery service program offered by Cloister
appears to be little known, and the accompanying material describes this novel
offer in detail. It was a valuable sarvice to the clock owner that could have
served as an examle to other battery clock inakers, creating an immeasurable
degree of consumer <atisfaction!

BATTERY QFRVILJE
To Owners

of

fu ”ﬁmgm

LOCKS

C LOYSTPP CLOCK CORPORATION
- Maia Steéet ar Herrel Avenve

BRutlalo New Yeork




The Reason for Cloister Battery Service—

On Numerous occasions enthusiustic owners of Cloister
Clocks have remarked-—“Your Clock ran fine for over a year,
but I can never remember when to put in a new battery,—so 1
always wait till it stops.”

Right there is the reason underlying this new battery
service to owners of our clocks. Cloister Clocks need so little
attention, and keep such accurate time, that owners often fo cget
that after a year or fifteen months the kattery becomes exhausted
and should be replaced with a fresh one.

In order to insure the uninterrupted time-keeping ser-
vice of Cloister Clocks, we have inauguarated the following
system of battery service, which will take from owners of our

clocks the burden of “having to remem.ber when to replace the
battery”

The Service in Detail—

Attached to each clock shipped from our factory is a
stamped, self addressed, post card enclosed in a manila envelope.
On this card is stamped the number of the clock and che
date of the battery shipped with the clock, along with a briet
description of this battery service. Also, on this card the owner
is requested to fill in his name and address, in the space indic-
ated, and mail it back to us immediately. These cards are kept
on file at our Buffalo office, and at the proper time the owner of
the clock is sent a fresh battery, free of charge, (for the
first year only). Each year thereafter the owner is personally
notified when it is time to replace the battery with a fresh one,
and is informed how and where he may most casily obtain one.

Why We Undertake This Service-—

Everyone knows that a dry cell battery will deteriorate in
time, even though not in use. It is ©ur aim to sce that Clowter



Clocks give uninterrupred service, year after year. For this
reason we not only intend that every clock that leaves our fac-
tory shall contain an absolutely fresh Lattery, but that the
owner of each clock shall be able to receive a fresh battery each

year at the proper tvne. We are in a position to furnish that
Service.

We believe that this service will be of as great advantage to
our Dealers as it will to the owner of the clock. It relieves the
Dealer of any responsibility to the Purchaser regarding the life of
the battery. It enables the Dealer to sell Cloister Clocks with
the assurance that they will give uninterrupted service. And
he will be able to assure his customer that when the battery
then in the clock becomes exhausted, he will be furnished a
fresh one, free of charge, and that every year thereafter he will
be notified when, how and where to obrain a fresh one.

Furthermore, the Dealer is not in a position to furish a
customer with an absolutely {resh battery. If the Dealer orders
in large lots, some of the batteries will naturally have deteriorated
somewhat before they are disposed of. There is very little profit
to the Dealer in the sale of batteries. It is for the most part a
nuisance to him, and he does it as only an accommodation to

his customers. Through tlus Service we are taking this burden
from his shoulders.

- We intend to conduct this service at cost, and are not
undertaking it as a source of revenue.

Satisfied Owners—

What we desire most is to have sstisfied owners. What
you want most of all is satisfied customers.. With this new
battery service you can sell Cloister Clocks with the firm assur-
ance that they will give satisfaction,—you can guaranize their
uninterrupted timekeeping service. This service also takes from
the shoulders of the owner the burden of having to remember

O



when to replace the battery, and prevents his waiting until the
clock has stopped before realizing the need of a fresh battery.

The Success of This Service—

To insure the success of this service we will need the co-
operation of the Jobber and the Retiler. This co-operation will
consist in calling the customer’s attention to the Cloister battery
service, and impressing him with the value and necessity of
returning the post card to us, so that we may place the card on
file. Unless the card is returned to us the customer naturally
cannot expect. to avail himself of this service.

We feel certain our Jobbers and Retailers will recognize
the value and benefits of this wattery service, and will gladly
co-operate with us to insure its successful operation.

(Faesimile of post card wstached in manila envelope, to all Claister
Cloclks.)

e

IMPORTANT NOTICE
Regarding Our Buttery Service

................................. . Date of Batwery..oooo

As pare of this company’s service to owners of the Cloiscer Clogk, we keep on file a

record of every clock that Jeaves our factory, whach includes the date of the bartery

shipped with the clack.

If you will fill cuz this card, we will send' you a new battery, free of charge. at the
- proper time.  Thereafter, we will annually advise you when it js necessary to replace

the battery, and advise you where vou may most conveniently obtain one.

In order that we may place this card on file, please il in your name and address

below, and mail it to us immediately. : )

Name

Street and No..... ... ..
City or
Town,




é'omst/z’.lng .%éﬁsfcmt
National Magnetic Clock Co.

Manufacturers

ELECTRO MAGNETIC CLOCKS
KARMATS

cf?s'bai'c (Wo'z/a' - Clock _'Ba.t,tz'u:zs - euzpzm

f!)unﬁiz/;, New (’L/omﬂ
Oct 17 1989

Leapr Mr. Dow:

We have your letter of the 13th and sorry to learn
the psendulum wire of the small clock was broken. “es have assembled
2 new pendunlum for insertion in the clock. <8 you may recall, these
wires are of torsioual steel the strength of which joverns the time
of the clock. We heve timed it as close as we can with another
rendulvm weight as we toought you would have trouble assserbling and
thinning it to £it your clock. We think 1t is close enough so you
can meke eny necessary adjuctment for time with the knurled nut,
turning it up for faster and down for slower. Iiope it works.
After inserting tiis pendulum in the clock hang on the weight and
make sure the platinum contact pin practically touches the contact
wire. LIf necessary phinch the pendulum post elther way with & O
serew driver for this sdjustment.

Ahout a sqguasre brass clock-- we hive been experinenting
to see if we can f£it one of the old Tiffany movements in the case.
As mentioned to you the original movewents for these cases are no
longer available and they were constructed with white metal super-
structures to hold the pendulum, ete, anyway and were not sztlsfactory.
Wwe will keep at it and will let you 'mow later how we riake out and
what the cost would be. *‘hese old clocks originally sold for over
5100 sccording to saune of the old records we found many years &z0.

in this connection, you may recall the smaller clock
with bronze finish, square glass enclosed case. We have been
checlking this clock and find we could install a new movement, using
the Tiffany diel. This would sntail considersble work and & fair
price would be $25.00 which would include battery snd shipping
and packing expense. :

In making up the pendulum for your square clock we
have used an old style "travel, the part with the knurled nut,
which has considerable more room for the nut to go up or down
for adjustment,whiwh may help you In timing the clock.

“incerely,




@




3M-1-2¢

CLOISTER CLOCK CORPORATION

CREDIT STORES FOR FOLLOWING DATE @

QUANTITY 4 : ; ) MATERIAL CHARGE

FOREMAN

D apaalete SOr IS MOITARIORAOD ND0.1D RIAT2ACID

AT ALY EVIR DAY 205 SInOTR TGS

eon i g (e ey eyt

i A

HTRERSTAD TN THE NANDGARVED WOODEN GOTHIC OLOCK WI®H..c
3SDTAL WRICH MRS JOHNSTON TOLD YOU WE HAD BEEN THINKING —
WOULD..GIVE AWAY AS A WEDDING GIFT??

OF. T

XE OLDER CLOCKS WIUH ORIGINAL PRICE OF $42.50 AS "
[FERRTURE-SHOWN YOU. HOWEVER WOULD IAKE THE PRICE. . ...
VISE S0 WE WOULD KNOY WEETHER OR NOT TO WORK ON IT.
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Continued from June, 2001 issue.

9
; 4. LIST OF REPLACEABLE PARTS (cownT'0.)
SymsoL NAME SPECIFICATION
CP=| CAPACITOR «5 MFD. 400 V.D,.C.
F=1 Fuse HoLbDErR & FusEe Buss HKP, 3AG, | amp., 250 v
F=2 SpARe Fuse HoLDER & Fuse LiTTLE Fuse Types 357001, AS FI
L=1! MAsTER CLock ReLAY I.5 VDC 50 oum, SP ST
GUARDIAN SERIES 5
L2 | RECEIVING RELAW 120 VDC, 4000 owm SPST, DB, ND
CutLeEr=HamMER D 602673A
L=3 SuB~-MASTER CLock ReLAY SaMe as L-|
L-4 TRANSMITTING ReLAY SaME As L=2
Rl Fixep RestisTor 100 oHM, 25 WATT, OHMITE
R=2 RHEOSTAT 400 oHM, 100 WATT, OHMITE
R=3 NoT uSED
R—d RESISTOR F. ReLAY L=l 500 oHMs, |/2 waTT
f::) R=5 ResisToR F. ReLAY L-3 SAME AS R-4
S~1 SYNCHRONIZING MAGNET (MASTER) 12 oM, 250 MA., S.W.CL.Co.
S=2 SYNCHRONI1ZING. MAGNET (SuB-MASTER) SAME As S-I|

5. REPLACEMENT OF DEFECTIVE PARTS

(A) REPLACEMENT OF COMMERCIAL COMPONENTS.
UNSCREW DEFECTIVE PART, UNSOLDER WIRE CONNECTION, MOUNT
REPLACEMENT PART, AND RE-SOLDER. REFER TO SeEcTion IV=4 fFOR
SPECIFICATIONS.,

(8) RepLACEMENT oF DEFECTIVE MOVEMENTS. (SEE ILLUSTRATION 5=10)
Loosen NuT (2), LIFT caSE oFF rIN (3), PULL OUT FRONT BOTTOM
AND REMOVE CASE FRONT. UNSCREW KNURLED NUT (4) AND PRY OFF
HANDS. NOTICE POSITION OF MINUTE HAND. REMOVE FOUR SCREWS
(5). DISCONNECT ALL WIRES, REMOVE THREE SCREWS (6) AND
LIFT OFF MOVEMENT.

PROCEED IN REVERSE ORDER TO REINSTALL REPLACEMENT MOVEMENT
AND TO RE=-ASSEMBLE cLOck. (BE SURE To MOUNT MINUTE HAND
IN ORIGINAL POSITION ON SQUARE SHAFT END).

(c) REPLACEMENT OF OTHER PARTS ON ASSEMBLY.
REQUEST INFORMATION FROM SELF WinDING CLOCcKk Co., INC.

16.
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6.

CLEANING AND OILING OF MOVEMENTS  (See Iilustration 5-10) O

Remove movement from clock case following the Instructions
Iin Section 1V=5 (b},

Brush:

WIPE:

OlL:

CHECK:

All bearings and plvot holes. Use non-combustible
cleaning fluid on stiff marking brush. Allow to
saturate for several minutes.

Plates and arbors (shafts). Use cheese cloth on flat
wood piece.

All bearings and pivots. Use fine wire or heavy needle,
One drop of gil on all pivots. Trace of oil on nut (4) and
pallets. Vaseline on winding lever and pin of motor
armature.

All contacts. Smooth out all grooves with fine cobntact
file. All contacts must be dry and clean,

Reassemble In reverse order.

O

”.
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Q

MASTER CLOCK

c-l

MAN. SYNC. CONTROL

NOTES

|. FOR CONNECTION SEE FIGURE 5-2a 8 5-2b.
2. 20 CLOCKS ARE THE MAXIMUM FOR ONE PANEL.

u._mxozm;»znon_.oox»zmqowm nozzmﬂma.
USE STAND BY PANEL ®2 AS SHOWN

’

\l_ﬂzmr =

/umnm NOTE |

J

CONTROL 80X

)\

— [N

/.v>zmr "2
IDENTICAL TO v»um_. L

FI6. 5-2
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HOURLY SELF-WINDING CONTROL FIG, 5-3

CENTER ARBOR PIN

GEAR PINM

To be continued.

SECTOR PIN

WCENTER ARBOR PIN" ENGAGES "SECTOR PIN"
AND DR!VES "SECTOR" TO

' nCONTACT - ON" POSITION
WINDING MOTOR DRIVES "GEAR™ (WIND ING
' MAINSPRING), '"MAINSPRING BARREL VHEEL

PIN" ENGAGES 'KNOCKAWAY-PIECE"

KNOCKAWAY PIECE

"KNOCKAWAY PIECE" REACHES "SECTOR PIN"
AND ROTATES SECTOR TO

UCONTACT - OFF" POSITION,

WIND ING MOTOR STOPSS "GEAR'" RESTS;
"CENTER ARBOR PIN' REVOLVESg ENGAGES
USECTOR PIN" AGAINg ETC,




Yelechon

MASTER CLOCKS

BULLETIN M-12

TELECHRON

DEPARTMENT OF GENERAL ELECTRIC COMPANY
ASHLAND, MASSACHUSETTS, U.S. A.
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Front View of Telechron Type “A’’ Master Clock

Fig. 1.
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Telechron Master Clocks

GIREQUENCY! One of the most im-

EPtA portant problems confronting a station
iﬂx”; operator is that of maintaining correct

frequency at all times. Not only is this
close control necessary for the proper operation
of interconnected power stations and systems,
but also to satisfy the strict requirements of the

majority of industrial customers.

When the generation of alternating current
first came into general use, the control of fre-
quency was a very minor problem. Prime
movers were equipped with governors which
were entirely satisfactory if they maintained the
speed within five per cent of normal while the
basic frequency depended, as a general rule,
upon the fancy of the designing engineer.

However, due to increased load demands, it
soon became necessary to interconnect individual
generators and then stations. This intercon-
nection required a single standard of frequency
and, in addition, a means whereby this frequency
could be accurately measured and controlled. As
the vibrating reed type of frequency meter was
available, it was used to give a fairly close control
of the frequency.

In time, as the development of electrical motors
advanced, their use became more and more
universal in the large manufacturing plants of
the country. This resulted in the interconnection
of entire power systems in order that a continu-
ous supply of energy might always be available.
This interconnection increased the necessity of
using a standard operating frequency throughout
the country and of obtaining a means whereby
frequency might be accurately measured to a
small fraction of a cycle.

In addition, the use of electric motors in indus-
trial processes also caused a demand for accurate
frequency control as modern manufacturers, who
designed their equipment for certain operating
speeds, found that frequency below normal was
resulting in decreased output while frequency
above normal was injurious to their product.
This was especially true of machines driven by
synchronous motors as their speed varies directly
in proportion with the frequency.

This demand for accurate frequency control
resulted in the development of the bridge circuit

type of frequency meter which, in commercial
use, is accurate to about one-twentieth of a cycle
and which indicates or records the slightest
fluctuations in frequency. But even this advance-
ment in the measurement and subsequent accu-
racy of control of the frequency was not sufficient
to meet the demand of large industrial plants nor
the requirements of heavily loaded transmission
lines between interconnected systems.

The difficulty of accurate frequency control of
a power system is still further increased by its
many varying characteristics which may cause
it to quickly oscillate in one direction or the
other. Thus, a system operator is confronted
with the problem of making these minute periodic
changes come equally above and below the basic
standard. In other words, it is the average of
the entire number of oscillations which he must
consider in order to maintain correct frequency.
What could be a better aid to him than a fre-
quency meter which works on the principle of
averages! Telechron Master Clocks do just this.

The value of the Telechron Master Clock has
been further enhanced by the development of
the power system. When one or more groups
of generating stations, each group having a
capacity of hundreds of thousands of kilowatts,
are connected together through a relatively low
capacity line, the basic frequency must be main-
tained within very close limits. It is disastrous
to permit large variations in frequency or to use
meters which may be interpreted differently by
different observers especially when. as is so often
the case, communication from group to group
is limited.

Because of this difficulty of interpretation and
because instantaneous frequency meters shift
their calibration so readily, such meters cannot
be relied upon as a standard for the accurate
frequency control which is in demand at the
present time. However, such difficulties are not
encountered in the Telechron Master Clocks as
they are not affected by normal variations in tem-
perature, wave form, voltage, or current. They
indicate, at all times, a true value of average fre-
quency with unfailing accuracy. Furthermore,
the maintenance of correct average frequency
can be accomplished through the use of Telechron
Master Clocks with very little effort on the part

{3}
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Fig. 2. — Operating Dials of Telechron Type “A” Master Clock

of the operartors.

The principles, on which the Telechron method
of frequency regulation depends, may be briefly
outlined as follows:

44k

Ist: The speed of a synchronous motor is
directly proportional to the frequency of the
energizing electrical system.

2nd: A gear train may be designed for such a
motor which will drive a shaft, carrying a hand,




QO

at one revolution per minute under correct fre-
quency conditions.

3rd: If another hand is concentrically mounted
on the above mentioned shaft and driven by a
clock movement at exactly one revolution per
minute, any diversion between the two hands
will directly indicate an error in the frequency.

The Telechron Type “A” Master Clock carries
out this method of measuring frequency with
extraordinary precision. This instrument has a
large dial, in front of which are two concentrically
mounted hands of different colors. One hand
shows true time and the other ‘‘system time”,
measured in terms of frequency. Having once
been set, one over the other, the two hands will
move together around the dial and remain in
coincidence with each other as long as the
average frequency is correct. Any variation in
the average frequency from its normal value will
cause the motor hand to lag or lead the clock
hand according to whether the average frequency
is below or above its rated value.

The Telechron Type “A” Master Clock, shown
in Fig. 1, consists of a very accurate pendulum-
driven clock movement and a separate timing
mechanism actuated by a Telechron Synchron-
ous Motor. The clock mechanism is a very
carefully made time-keeper with a 60-beat pendu-
lum and a Graham ‘‘dead beat” escapement.
The pendulum rod is made of invar; a metal having
such a low coefficient of expansion that the rate
of the clock is not affected by normal variations
of temperature. The driving spring is kept
wound at a constant tension by means of the
Telechron Motor which actuates the frequency
hand. .

The operating dial of the Type “A” Master
Clock is shown in Fig. 2. It consists of the
operating dial in the center, about which the
indicating hands rotate once in five, minutes.
The standard, or correct time, hand is black
while the frequency hand is gold. Below the
operating dial is a twelve-hour dial which permits
the operator to tell the time of day and the five-
minute interval during which the main dial is
operating. An auxiliary dial is mounted above
the main dial and has but one hand which is
actuated by a second Telechron Motor. This
dial permits the control of a second separate
system or may be used for auxiliary purposes in
case the main motor should, for some reason,
be out of use.

The Type “A” Master Clock is furnished with

an oak case and should be mounted in a place free

from vibration, preferably upon a solid pedestal,
in full view of the switchboard operator or the
load dispatcher. The operator should be in-
structed to adjust the frequency so as to constantly
keep the two hands on the main dial in coinci-
dence. A divergence of one second between the
hands can easily be seen, and, if this should take
place over a period of an hour, it would indicate
an error in the average frequency of one thirty-
sixth of one per cent. The operator can correct
such errors by an occasional manipulation of the
speed control switches. In power stations where
the load is fairly steady, it may be found unneces-
sary to adjust the speed more than once an hour.
When the load is rapidly changing, more frequent
speed adjustments may be necessary but under no
conditions will as much care be needed as when
the control is accomplished through the use of a
frequency meter. The reason for this reduction
in attention is that the Master Clock indicates
only the accumulated errors in frequency after
averaging the low values against the high values
so that the result which appears on the face of
the dial shows only the real gain or loss in average
frequency. The operator, guided by the Master
Clock, may, therefore, be sure that the generators
are rotating at the proper speed to maintain the
frequency at the correct average value. A check
on the system frequency can be obrained by
means of a standard Telechron-Electric Clock
which is included with the Type “A"” Master
Clock and which should be mounted on the wall
near the Master Clock.

The Telechron Motor, which actuates the
frequency hand, is accepted as the best small
self-starting synchronous motor ever developed
for a practical commercial use. The motor is
small and compact, as shown in Fig. 3, and comes
up to full speed, under rated load, practically
instantaneously with no measurable lag. It is
self-lubricated, and, as the rotating parts are
entirely enclosed, there is no danger of the gearing
being jammed by accumulations of dust and dirt.
The motor is not affected by large changes in
voltage, current, or temperature and may be built
to operate on any commercial frequency or
voltage.

The accuracy of the clock movement in the
Type “A" Master Clock is very high due.to its
excellent design, its thoroughness of construction
and test, and its sensitive means of regulation.
Two means of regulating the pendulum are pro-
vided: (a) by small weights on a pan attached to
the pendulum rod and (b) by a rheostat control

s}
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Fig. 4.

Front

View of Telechron Type “13”° Master Clock




Fig. 3.~ Cutaway View of Telechron
Type “B’’ Motor

of a magnetic field through which a permanent
magnet in the base of the pendulum bob passes.
By the use of either or both of these methods
excellent time keeping may be obtained.

In order to maintain absolute accuracy, the
timing of the pendulum controlled clock move-
ment should be checked daily with the radio time
signals broadcast by the United States Naval
Observatory at Washington, D. C., or by some
other reputable astronomical observatory. In
this manner, the time standard of the clock may
be kept correct at all times.

In addition to the Type “A” Master Clock,
a second or Type “B” Master Clock has been
developed for use in small generating plants or
in sub-stations which may or may not be con-
tinuously connected to a larger system and which
will not require the larger Master Clock. The
Type “B” Master Clock, shown in Fig. 4, operates
on the same general principles as the larger
Master Clock. The escapement is the same as
in the Type “A” Master Clock except that the
pendulum makes 80 instead of 60 beats per
minute. The pendulum rod is constructed of
invar, which eliminates variations due to tem-
perature changes, and correct timing is obtained
by varying small weights on a pan attached to
the pendulum rod. Like the Type “A” Master
Clock, the clock spring does not require rewind-
ing, after having once been wound, as long as
the Telechron Motor has been in constant
operation.

In the Type “B” Master Clock, the spring and
motor movements both act on the same index
hand through suitable gearing. The spring tends
to drive the hand in a counter-clockwise direction
and the motor in a clockwise direction. If the
rates of the spring and the motor mechanisms are
the same, the hand will remain at rest. If the
average frequency should rise above normal, the
increased motor speed will cause the hand to
move to the right and vice versa if the average
frequency is low. In operation, the average
frequency should be controlled so as to keep the
hand continually pointing to zero.

The Type “B” Master Clock has an operating
dial which is approximately 12 inches in diameter
and, in addition, has a small five-minute and a
small twelve-hour dial. The hands of the two
smaller dials are actuated by the pendulum alone
and serve to allow the operator to check the time
of the pendulum. The case is furnished in oak
and is designed for either wall or switchboard
mounting. When a Type “B” Master Clock is in-
stalled, it is recommended that a standard Tele-
chron Electric Clock, furnished separately, be
mounted within sight of the Master Clock for
auxiliary use.

Aside from the decided advantage of standard-
izing and maintaining a close and accurate
frequency for load and interconnection purposes
through the use of Telechron Master Clocks, such
exact frequency control also allows Telechron
Electric Clocks to be connected to any alternating
current line energized by such a regulated
central station. These individual clocks are
operated and kept in synchronism with the
station generators through the use of self-start-
ing synchronous Telechron Motors of various
types. Such motors, when arranged with suitable
gearing, will actuate the hands of any Tele-
chron Electric Clock, regardless of size, so that
they will keep accurate time. Telechron Clocks
are widely used in homes, places of business, and
public buildings. Naturally, Telechron Electric
Clocks are valuable load builders and obviously
have a one hundred per cent load factor.

In addition, all types of recording instruments,
or devices in which time is a factor, may be
similarly equipped with Telechron Motors. The
advantages of synchronized records requiring no
supervision are, as can be expected, very great.

The principal advantages of the Telechron
method of frequency control may, therefore, be
summarized as follows:

A7k
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1. A standard of frequency has been set up
and a basis for comparing this frequency has
been established.

2. A method of maintaining correct average
frequency is available with a reduction in the
effort and attention formerly required of station
operators. ‘

3. A simple and effective means has been
established whereby interconnection between
systems can be maintained with a minimum of
effort.

4. An increase in efficiency can be obtained
over the entire system whereby both producer
and consumer will benefit through the operation
of their electrical equipment at the designed
and therefore the most efficient frequency.

5. An assurance can be given to all customers
that correct average frequency is being main-
tained at all times.

6. An increase in revenue can be obtained
through the power used by Telechron Electric
Clocks for,although the demand per clock is small,
the actual load developed will be considerable
due to their continuous operation and to the
large number which will be connected to the
system.

7. An additional sales product has been
created for the Merchandising Department and
the popularity and advantages of the Telechron
Electric Clock have long been proven.

8. A new service, costing the company prac-
tically nothing, can be extended to the public and
thereby increase that intangible but ever impor-
tant factor.—customer good will. Such a service
will allow a power company to sell Light, Heat,
Power, and Time.

The eflect of controlling the frequency by mecans of a Telechron Master Clock is shown on Page 9.

TELECHRON

DEPARTMENT OF GENERAL ELECTRIC COMPANY
ASHLAND, MASSACHUSETTS, U. S. A.
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Replacement Field Coils for SESSIONS and HAMMOND synchronous clock movements.
Wining’s Clock Service, 2910 Farmdale Rd., Akron, OH 44312 (330) 628-9655

BANGOR Electric Clock Parts, New Factory original parts too many to list separately. Call or e-mail
with your needs. Elmer Crum, (727)868-0181, electrichorology@juno.com

“Synchronome Brisbane 1903-1991" The story of the Jackson family of electrical clock makers.
An Historical Project by Chapter 104. A 32 page booklet about the operation of the Synchronome
Elec. Co. of Australasia. $5.00 Norman Heckenberg, 30 Depper St., St. Lucia, Qld. 4067, Australia

Collection of about 200 electric clocks (50 master, 80 independent, 30 secondary, 20 synchronous,
10 quartz) for $35,000. Details open for discussion. The clocks are in Switzerland. Michel Viredaz,
Home +41 21 784 05 38, e-mail viredazepal@bluewin.ch

Glass Domes for the Tiffany Never Wind and other early electrical & battery clocks. If Idon’t
have it in stock I'll try to get it. E-mail www.glassdomes.com
Ben Bowen, Rt. 3 Box 134C, Monticello FL 32344, (850) 997-3797 phone & fax.

Electronic “master clock” for old slave dials: $50. “Governor” makes Eureka clocks keep quartz-
accurate time with no change to the clock: $95. Voltage regulators: $35 to $55.
Bryan Mumford, 3933 Antone Road, Santa Barbara, CA 93110; (805) 687-5116; www.bmumford.com

D.E.H.O. (German), self-winding, weight driven wall clock. RECLUS, French late 19™ century
battery-driven electric clock. ARON system, electrically re-wound, spring driven movement.

See pages 88, 94, and 98 of “150 Years of Electric Horology™.

L.A. Seymour (206) 842-5835 seymochla@aol.com.

Sangamo and Hamilton Sangamo movements, motors, platforms, and other parts. Send SASE for
list. Harvey Schmidt, 75-80 179" Street, Flushing, NY 11366 wwlathlot@AOL.com

Requests for reprints of previously published material should be directed to the Chapter Historian:
Dr. George Feinstein 75-19 195th Street Flushing, NY 11366
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--- MART —
All MART Ads are FREE, Send copy to the attention of the Editor:
Harvey Schmidt, 75-80 179th St., Flushing, NY 11366. Limit 3 lines.

WANTED: HOROLOGICAL LITERATURE, Repair info, Catalogs, etc. for the Journal
PORTESCAP Secticon Clock or Movement. Antique Watch & Clockmaker's Tools & Machinery.
(718) 969-0847 Harvey Schmidt, 75-80 179th St., Flushing, NY 11366

Junker EARLY BATTERY CLOCKS, Movements, Parts, etc, send details.
Martin C. Feldman, 6 Stewart P1, Spring Valley, NY 10977

NEW YORK STANDARD clocks, parts, movements: also PRENTISS Program Clock.
Dennis Roberts, 812 Hartfield Dr., North Aurora, IL 60542 (630) 761-9286

ATO mantel or wall clocks - any condition
Kenneth Erlenbusch, 124 North Avena Ave., Lodi, CA 95240, e-mail kene_lodi@gotnet.net

120 beat, type F movement, for a SELF WINDING Clock. Alsoa SYNCHRONOME or other high
grade master clock. Jerry Hahn, (800) 733-3298 M-F business hours or
jhahn@schlemmerassociates.com

HERSCHEDE electrically wound clocks, movements, parts, catalbgs, or manuals.
Patrick Loftus, 3399 Las Vegas Drive, Belmont MI 49306 ploftusO5@aol.com.

Pictures of case, measurements, etc., of D.E.H.O. wall clocks. Will reimburse for any information.
Henry R. Cramer, 509 Windward Way, Greer SC 29650. (864) 244-1802

REPAIR: ALL EARLY BATTERY CLOCKS Specializing in BULLE using orig. parts.
Martin C. Feldman, FNAWCC, 6 Stewart P1., Spring Valley, NY 10977

TRAVEL: If you come to SWITZERLAND, you are welcome to visit my collection. Michel Viredaz,
Home +41 21 784 05 38, e-mail viredazepal@bluewin.ch

HARD TO FIND PARTS AVAILABILITY:
BULLE suspension assemblies, fabric type, just like the originals. TIFFANY Single Contact
suspension springs (0.004") The Horolovar Co., Box 264, St. Clair Shores, MI 48080 (313)882-9380

TIFFANY Double Contact Suspension Springs: Use a Hamilton Ladies Watch Mainspring,
Specification: HAMILTON 6/0 #2521, 1.40 mm x 0.12 mm x 11%”. Available from:

Bill Schroeder @ $3.00 each + postage. 6033 N. Sheridan Rd., #31H, Chicago, IL 60660,
(773)275-2563. Also available from most Watch Parts Suppliers.

FOR SWCC Western Union, 15-1/2" convex "glass". Actually it is plastic, but it beats a naked dial.
SALE:$20.00 ('l pay UPS up to $5.00) Paul M. Hopkins, 2717 Millwood Rd., Birmingham, AL 35243
(205) 967-1237
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CHAPTER #78
NATIONAL ASSOCIATION OF WATCH & CLOCK COLLECTORS

VOLUME XXVII #4, DECEMBER 2001

Fellow Horologists:

It’s good news time again, and lots of it! The first item is that dues are due and still only $10. How
many chapters can lay claim to such a distinction? Thirty years without a dues increase!!! The next
item is the annual Mart ad cleanup. The next Journal will have the Mart ads deleted that have not
had a request to be continued. Mail new ad copy or request to continue the old one to our chapter
Historian and Vice President, Dr. George Feinstein at the address at the bottom of the Mart page.
We are proud to announce Dr. Feinstein’s appointment as an NAWCC Fellow. Long overdue and
well deserved for a hard-working chapter member who has contributed greatly to the chapters
success. Hearty congratulations George!

Another word on the subject of Fellow Awards; I believe that we are unique in the fact that every
officer and director of Chapter 78 holds the distinction of NAWCC Fellow! Our three principal
officers along with directors Elmer Crum and H. William (Bill) Ellison have all been honored with
this award! '

This issue concludes the series on Instruction Manual for Synchronizing Self-Winding clocks with
the FC control box. A new two part series covering ATO’s Time Distribution system using their
Regulators and Receiving Clocks begins, this rare English language pamphlet was provided by our
member from Switzerland Michel Viredaz. Many thanks. In addition, a descriptive article about
the Secticon clocks rounds out the current issue.

Our quote for this issue comes from Mark Twain: “There are three kinds of lies; Lies, Damned Lies,
& Statistics!”

Enjoy this issue. Good reading ahead.

Martin Swetsky, FNAWCC.,......President )
Harvey Schmidt, FNAWCC,.....Secretary-Treasurer ) Co-editors
Dr. George Feinstein, FNAWCC..Chapter Historian )

HARVEY SCHMIDT, FNAWCC, Secretary-Treasurer, 75-80 179" ST. FLUSHING NY 11366



2 WINDING CIRCUIT Fi6, 5-4
Continued from September, 2001 issue.
#6 DRYCELLS
WINDING CONTACT
INSULATED
GREEN WIRE
—-Il (7))
+
e/
b —— THROUGH METAL FRAME
—GREEN WIRE
INSULATED
INSULATED

.~/ WINDING MOTOR
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SYNCHRONIZING MECHANISM

FiG, 55

SYNCHRONIZING MAGNET IDLE

CONNECTING PIECE (1) LINKS
ARMATURE (2) WITH LEVER ARM (3)
WHICH 1S PLACED ON STUD (4),

MINUTE SYNCHRONIZING ARM (5) 1S LOCKED
ON PIN (6) OF SYNCHRONIZING LATCH (7)
AT ALL TIMES EXCEPT TNO MINUTES
BEFORE AND AFTER SYNCHRONIZING TIME,

NOTE: 1/64 IN, CLEARANCE AT A

SYNCHRONIZING MAGNET ENERGIZED

SYNCHRONIZING LATCH (7) WITH PIN (6)
MOVED LEFT AND UNLOCKED MINUTE
SYNCHRONIZ ING ARM (5).

MAGNET (8) PULLS UP ARMATURE (2)

WHICH IN TURN PULLS LEVER (5)

AND (IN CLOCKS WITH SECOND HANDS)
LEVER (9) INTO SYNCHRONIZING POSITION,

LEVER (5) SYNCHRONIZES MINUTE HAND, PRESSING ON "EARS" (10)
LEVER (9) SYNCHRONIZES SECOND HAND, TURNING "HEART-SHAPED CAM" (11) TO
ZERO POSITION,

NOTE: ,010 IN, CLEARANCE BELOW REAR MAGNET AT B
PLUS, MINUS HALF SECOND CLEARANCE AT C




INSTALLAT ION OF MASTER CLOCKS FiG, 5=6
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INSTALLATION OF SUB-MASTER CLOCKS Fi6, 5-7
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INSTALLATION OF WALL CLOCKS F16, 5-8
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EXCHANGE OF MOVEMENTS

FiG, 5=-10
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ADJUSTMENT OF HOURLY WIND ING CONTACT FI1G, 5=11

oP

(MAINSPRING UNWINDING)

CONTACT - FINGER - TIP EVEN WITH EDGE

@ BEND HERE
CLOSING l !

(MAINSPRING NEEDS

WIND ING)
BEND HERE %"‘

EOGE RESTS SQUARELY ON CONTACT

CLOSED

(MAINSPRING BEING

WOUND )

IF ADJUSTMENT IS REQUIRED BEND AS SHOWN

TWEEZERS TWEEZERS
9’\ /
GE;“-—E!"—‘-

(TURN (EXAGGERATED) (TURN




o e

CRTECOTE

AD JUSTMENT OF WINDING MOTOR CONTACT

GAP BEND PLATE SPRING HERE

7/

/

\
INSULATED ARM STUD

PIN RESTS ON CENTER OF CONTACT

CONTACT PIECE

o

~ CONTACT PIN

BEND SPIRAL SPRING HERE

“~
PULL POINT OF SPIRAL SPRING GENTLY FORWARD

(USING LIGHT PAIR OF TWEEZERS) AND LET IT DROP UNDER
CONTACT PIN - ADJUST = AND RESTORE SPRING TO

ORIGINAL POSITION

CHECK SPRINGS ON BOTH SIDES OF CONTACT OVER FULL WIDTH
AND FOR APPR, SIMULTANEOUS MBREAK' AND "MAKE",




@
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ADJUSTMENT OF WINDING MOTOR ARMATURE FIG. 5~13

UPPER SPRING REMOVED
"WITH SUPPORT

e =2 Fs REMOVE SCREW

GAP
LOOSEN 4 YOKE-SCREWS
(FRICTION TIGHT) ARMATURE TOUCHES
AND ADJUST AS SHO¥N, MAGNET =CORE
THEN TIGHTEN SCREWS
— ADJUST
THIS SPRING
LOWER SPRING AND SUPPORT
"
EDGES OF MAGNET=-CORE REPLACE AND ADJUST
THIS SPRING
AND ARMAT :
D ARMATURE: IN LINE AND SUPRORT
o RT
- ‘ ) ¥
UPPER SPRING L
ARMATURE TOUCHES UPPER BANKING SPRING
NOTE ¢

TO ADJUST UPPER SPRING, LOOSEN SCREWS "A"™ (FRICTION TIGHT), FRONT AND REAR

PLATES ANU SET SUPPORT UP OR DOWN, TIGHTEN SCREWS "A" FRONT AND REAR, LOOSEN

SCREW "B" AND TURN SPRING SO FLUSH END 1S FLAT AGAINST ARMATURE,
TO ADJUST LOWER SPRING, REMOVE AND COMPRESS WITH PLIERS IF TOO LONG,
IF TOO SHORT, GRIP LAST TURN WITH PLIERS AND PULL OUT,
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The appearance on the market of a
new electric clock, known as the Sec-
ticon, must be drawn to the attention
of watchmakers throughout the world.
It is, in fact, a battery-driven electric
clock of a degree of accuracy never
achieved before.

The development of the Escap move-
ment, with which the Secticon clock is
equipped, raised various problems
which were somewhat difficult to solve.
It is an absolute necessity that a
movement which will run without atten-
tion for manths, or even years, should
be of a remarkably high degree of ac-
curacy. The reason for this require-
ment is as follows: if one is obliged
to wind one's wrist-watch or alarm
clock every day, one will at the same
time note whether it is right, and if
necessary make a correction ; in this
way the error is corrected daily. For an

Why the
Secticon clock
marks a definite
forward step

in the search for
accuracy

By F. Marti

eight-day clock, and therefore to a much
greater degree for a clock such as
the Secticon, which will run for more
than a year before its battery is ex-
hausted, the error accumulates day by
day and may assume proportions suf-
ficient to be troublesome. The problem
therefore consisted of developing a
movement of such accuracy that it was
to all intents and purposes unneces-
sary to correct the time indication.

To obtain this result, it was necessary
to evolve an electrically driven time-
keeping mechanism involving no main-
taining contacts (which are a prime
menace) and to eliminate the effects
of the effort necessary to drive the
counting train, the size of the hands,
friction in the escapement, tempera-
ture, and finally variations of battery
voltage. This implies the development
of ¢ Table model T2




a) a new escapement

b) a miniature transistorised electric
motor of high efficiency

c) a special form of regulator of great
sensitivity, enabling corrections to
rate of fractions of a second to be
made

d) a coupling mechanism allowing the
count train to be driven at the ne-
cessary low speed.

The assembly of the movement consists
of three functional units, namely :

— a square plate carrying the wheel
train needed to drive the hands and
set them to time (Fig. a).

Fig. c.

The Escap movement of the Secticon clock
conslsts of three units, Assembly Is effected by
small lever latches without need of any tools.

Fig. a) Base plate carrying the wheel train,

Fig. b) Motor assembly containing all the elec-
trical parts, as well as the central arbor with
pinien,

— the motor assembly containing all
the electrical parts, the magnetised
rotor, the coil, transistor, resistance
and central arbor with pinion
(Fig. b).

— An escapement unit consisting of
an original form of constant force
escapement, a halance with Breguet
spring, a highly accurate regulator,
‘and a device allowing the impulse
arm of the escapement to be re-
cocked periodically by the motor
unit (Fig. c).

These three units can be assembled
without the aid of special tools, and
are interchangeable. They thus form

i
S e

e

Fig. ¢) Escapement unit consisting of an original
form of constant force escapement, a spring
balance, a highly accurate regulator, and a
device allowing the impulse arm of the escape-
ment to be re-cocked periodicaily by the motor
unit.

Fig. d) Base plate and escapement unit assem-
bled.

Fig. e) Complete movement,
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separate units which can be obtained
readily and changed when repair is
required, Fig. d shows the base-plate
and escapement units assembled, while
Fig. e shows the complete movement
as built up from the three units in
question ; they are held together by
small lever latches.

Repair Service

The unit construction described above
simplifies repair and maintenance to a
large extent. In fact, small transparent
containers have been evolved for the
transit of the escapement and motor
units, which permits of an easy ex-
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Special protective containers have been design-
ed 1o hold either motor or escapement units of
the Escap movement, and are used for shipping
spares. Repairers lind this very helpful.

change of any defective parts between
the retailer and the wholesaler. It
should be noted that the third element,
namely the plate which carries the
wheel train, is a mechanism entirely
familiar to all watchmakers. A repairer
having a certain stock of containers
available will thus be able to overhaul
a Secticon clock, restoring it to proper
order in a minimum of time, so that
he will be able to study the technique
of repairing this movement at leisure.

Action
of the Mechanism

a) maintenance of the oscillations of
the balance.

When the clock is stopped, the move-
ment, and in particular the motor, are
disconnected from the battery. The
motor is not seif-starting ; the transis-
tor which controls the delivery of driv-
ing impulse is in its non-conducting
state. The motor must be set spinning
for the transistor to be able to com.
mence its switching action and a start-
ing lever is provided for this purpose ;
this is fitted to the escapement unit.
When this lever is actuated the motor
will be set spinning and the balance
is caused to start oscillating at the

same time. The motor will continue to
rotate at a speed which is determined
by the battery voltage, approximately
1,000 revolutions per minute for 1.5
volts. It revolves continuously until the
battery is run down. The motor arbor
extends vertically and enters the es-
capement unit.

The oscillations of the balance and
spring are maintained by the periodical
release of an impulsing or remontoir
spring acting directly on a lever with a
special fork. This is not a conventional
lever escapement, but a device of com-
plete originality. When the fork has
transmitted the impulse of the remon-
toir spring to the balance it is quickly
returned to its initial position by a re-
cocking wheel (a kind of escape wheel).
This action may be briefly explained as
follows :

Periodically, that is to say once per
oscillation {and not once per half-cycle),
the specially shaped re-cocking wheel
is engaged with the motor for a very
short time, just sufficient for the wheel
to return the lever to its starting posi-
tion in which the remontoir spring has
been re-cocked. The time taken for re-
cocking increases as the battery runs
down. During this action the balance
is completely disconnected from the
impuising mechanism, so that its motion
is in no way affected by the decrease
of battery voltage.

b) motion of the hands

The arbor of the re-cocking wheel car-
ries a worm which drives a wheel bear-
ing the seconds hand. The motion of
this wheel is transmitted to the count-
ing train and motion work, i.e. to the
minute and hour hands.

The wheel carrying the seconds hand
turns through a certain angle every
time the re-cocking wheel rotates to
set up the remaontoir spring, i.e. once
per oscillation (not half-cycle) as in the
case of the chronometer escapement.
We have observed that this motion
takes .place while the balance and
spring are completely disconnected
from the escapement: power is sup-
plied by the miniature motor. The dura-
tion of the forward motion of the hands
depends only on the speed of the
motor and therefore on the battery
voltage. This has no effect on time in-
dication, since the seconds, minutes

and hours are counted out from the
oscillations of the balance and spring.
As the latter is not interfered with and
receives constant impulse, this move-
ment is fundamentally able to have a
high accuracy of performance.

Properties of the
Movement

The principles of construction of the
Escap movement have enabled remark-
able time-keeping performances to be
achieved. This accuracy is due to the
following necessary conditions being
fulfilled in this design :

a) great freedom of the balance

b) constant amplitude of oscillation,
independent of the battery voltage,
imperfections of the wheel train or
the escapement

c) elimination of maintaining contacts
by the use of a switching transistor

d) possibility of very close adjustment
of the period of oscillation of the
balance and spring, thanks to the
provision of a special regulator en-
abling corrections of rate of frac-
tions of a second per day to be
made.

Time-keeping
Performance

All watchmakers know that the results
obtained from a measuring instrument
do not only depend on the principles of
construction, but also to a considerable
extent on the excellence of manufac-
ture of the various components, and
the adjustment of their functions.

Only observation of the actual rate of
the clock will indicate whether its de.
sign is soundly based, and whether the
standard of manufacture and adjust-
ment is up to the requirements of
competent and conscientious watch-
makers.

For this reason, the manufacturers of
Secticon clocks have submitted pro-
duction movements, chosen at random,
to the Swiss Institute for official watch
timekeeping tests. It is most interest-
ing to compare the results ohtained
from two genuine production move-
ments with the limits required for the
award of a certificate, with mention.

O
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The new transistorised Escap movement used
in the Secticon allows of exceptionally fine

adjustment.

Thus, two production movements

chosen at random were awarded a certificate
with mention “Especially good resuits” by the
Swiss Institute for official timekeeping tests.

Test

Results
of Observations

Limits for Obtaining
Certificate with Mention

Mean daily rate
Mean variation

Greatest variation

Return to rate

Difference between 1st and 7th day at 20° C.
Variation per degree C.

Middle temperature error

Technical Characteristics

Design of movement :

Width of movement :
Number of jewels :
Shock absorbers :
Balance :

Balance spring :

Type of escapement :

Three interchangeable units
(wheel train, motor and es-
capement) secured by lever
latches.

44 mm

7

Incabloc

Nickel silver, without screws.

First quality Isoval, for pre-
cision time-keepers ; ther-
moelastic coefficient of sys-
tem 0.2 sec/day/degree C.

Constant force, electrically
driven,

(seconds)

—19 —1,5

0,66 0,36

2,2 1,0

2,6 1,4
-+ 0,01 —0,18
+ 0,4 —0,9
+ 0,2 + 0,5

Miniature motor :

Maximum length of hands :
(without centre seconds hand)

(with centre seconds hand)
Source of power:
Annual power consumption :

Duration of run :

Guarantee of quality :

(seconds)

—2,010 6,0
1,5
2,5
5,0
+0,20
+3,0
t25

Continuous rotation, transis-
tor commutation.

180 mm (width : 6 mm)
70 mm

Standard 1.5 volt battery
1.8 ampere-hours.

15 to 18 months with battery
32 X 60 mm.

The Secticon clock was de-
veloped by the manufacturers
of the Incabloc shock absor-
ber.
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Table mode! T2 open : Side

Table mode! T1 open : Side

Closing device of the table model T1

To be continued.

Front Back

Front Back

Wall model M1 seen from the back

Conclusion

The Escap movement and the forms in which the Secticon clock are presented
constitute a very real advance. However, this is not all ; new manufacturing tech-
niques have been developed so that the cost of the finished clock is not excessive
and within the range of a wide section of the public.

The Secticon clock thus fills a definite need at the present day : it makes available
ta everyone a time-keeper of a new order of accuracy, in a presentation that fits in
with both classical and modern styles of room furnishing.
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PAMPHLET 1Nl

eLecTRic (§) cLOCKS |
TIME DISTRIBUTION

—— BY MEANS OF =——
THE “ATO” REGULATORS
& RECEIVING CLOCKS,

The high precision *“ ATO " Regulator has been specially studied in view of affording, in connection with
clocks, the most interesting results for the distribution of time in Hotels, Offices, Workshops, etc.

Only one regulator, fed by a single battery, and fitted with a very simple special arrangement, regulates all
the clocks, and makes them share the regularity of its working.

The setting up does not require any technical knowledge, and can be made by a non-specialised electrician.

Itis cheaper than any other system, firstly because of the extremely low price of the clocks, and secondly because
it does not require any accessories, costly branchings or supplementary expenses such as electric relays, shunts,
connecting roses, a battery of accumulators, etc. It is therefore interesting, even for middle-sized and small premises.

It is evidently of a primary interest for an Hotel, for instance, to be able to fit each room with an elegant
clock, matching the furniture, keeping the exact time, which needs no winding and can, by the position given
to it, avoid being handled by the residents.

It presents the same interest for Offices, Workshops. etc.

The “ATO" models, include specially some absolutely TIGHT clocks, which are able to work regularly in
places either dusty, damp or full of noxious vapours, such as cellars, sculleries, bath-rooms, stables, laboratories, etc...

Bankers, Stock-brokers, Exchange-brokers are able, with only one regulator working three or four clocks, to
know the exact time from the principal exchanges...

At home , the “ ATO ' Regulator, placed, for instance, in the hall, regulates the receiving clocks distributed
in the bed-rooms, dining-room, kitchen, etc... the mechanism of which may be decorated in the most various styles,

or fitted in the bodies of olt# clocks.

All receiving clocks show the same accuracy as the master clock, give the same time, and work continuously
without the inconveniences of other receiving clocks, the hands of which jerk noisily.

To sum up, the distribution of time by means of the “ ATO " system shows the latest progress of science
applied to everyday life. Itis interesting to all those who, for some reason, like to have whether in business or at
home, accurate time distributed in a great number of rooms.
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DIRECTIONS FOR THE FIXING

e

1. SKETCH OF THE FIXING.

A sketch of an ** ATO " installation for time distribution is given in fig. .

It includes a regulator with a psndulum beating thel/2 second, connected to the time receivers by means of a tube containing two
conductors.

L- Electric connection like for house-bells

ey T
l .qu-
3

Receiving clocks

- These clocks are connected in parallel as in the case

electric lamps.

Regulator _
working by means of a \
special “ATO" battery,
. ¢ YA - Ordinary “ATO” clock A D
' synchronised. i
Battery with o oo © »
2 elements working ‘{ L
the receiving clocks '—— - . .

(Use 2 large clements as in 2" The 2 wires must be carefully insulated.

the case of house-bells.) § R . - e
Fig. 1. Sketch of an installation for the “ ATO ™ time distribution system.

2. “ATO” DISTRIBUTING. : - : . ‘

The “ATO" regulator works by its own means, with the help of a small “ATO ™ battery provided with an air depolarizer, which
is delivered with the regulator. (For the installation and the starting of the regulator, see directions in Pamphlet 1I).

The distributing Regulator is provided with two poles al and a2 which are connected with the receiving clocks as explained herein-after.

3. BATTERY WORKING THE TIME RECEIVERS.

All the time receivers are worked by means of a single battery, distinct from the special battery of the regulator. This battery,
must give a voltage higher than 2 volts, which is obtained throngh 2 ordinary elements coupled in series, .

For the battery the elements usually employed in the installations of house bells can be used ; these can be easily bought any-
where. )

For example two dry elements of good quality measuring about 6 1/4:2 3/4 22 1/2 inches, (16X 7X6 centimetres), are sufficient o
work about 10 receiving clocks for two years.

If our customers wish it. we can supply them with very good quality batteries specially suitable for controlling the * ATO "
time receivers. )

4. BRANCHING OF THE RECEIVING CLOCKS. L

This branching is to be made as for a house bell or telephone installation. One of the wires L2 is connected with the negative
pole of the hattery, the other wire L1 is connected with onz of the terminals al of the regulator. The other terminal a2 is connected with
the positive terminal of the battery.

Whatever th: distance between the time reccivers may be, the 7/10/}] electric insulating wire for bells can be used, but the two wires
must be inrulated from one another.

Lead coversd wire is recommendsd so as to avoid any trouble which may be caused by dampness.

5. FIXING OF THE TIME RECEIVERS.

The time receivers of the “ ATO " system, are provided with two terminals, one of which is painted in red. Before fixing the time
receivers, the pendulum must be set free.  According to sketch (fig. 1), the red terminal Ris to be connected with the wire L1; the other
terminal is to be connected to the wire L2 commected itself with the negative pole of the battery (Zinc). It is regommended to

— 2 —
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take care of the splices so as to have a good electric connection, and avoid all risks of the metal part of the wires LI and L2 coming into
contact, by carefully insulating the bare parts of the wires.

Fig. | shows that all the time receivers of the “ATO", system arc connected in parallel as lamps in a circuit. One clock can
be taken out or added without preventing the remainder from working.

6. SETTING FAST AND SLOW.

By suitably regulating the Regulator, it is no more necessary to put the time receivers right separately, by acting on the hands.

As it is explained in the Directions relating to the Regulator, the regulation of the speed of the Regulator is obtained
by turning a milled part R of the pendulum. This pendulum can easily be regulated so as to slightly advance (for example by
10 to 15 seconds monthly). When after some time the time receivers of the installation advance by more than 1/2 a minute, it is suffi-
cient to cut the current for a moment and to let it flow again when the receivers show the right time.

TECHNICAL DESCRIPTION AND ADVANTAGES SHOWN BY THE ‘‘ATO” DISTRIBUTING SYSTEM
OVER OTHER SYSTEMS

7. PRINCIPLE.
The sketch fig. 2 shows the principle of the time distribution.

aa L1
+HH=—x\-
Periodical Contact
_of the Regulator. ___
Closes every 1/2 second each time BATTERY Bl, B2, B3, Coils of the receiving clocks, receiving the current
the pendulum becomes vertical in impulses every 1/2 second.

both directions.

Fig. 2. Principle of the distribution.

The pendulum of the Regulator operates periodically an electric switch connected with the terminals al and a2 which ‘can be
provided on the side of the Regulator. This switch sends into wires L1 and L2 successive impulses of current supplied by the battery
operating the time receivers. The keeping up of the oscillations of the Regulator pendulum is ensured by a special small battery
contained in the Regulator.

The contact of the Regulator closes each time the pendulum becomes vertical in its movement towards right and left. Accordingly
the current impulses are sent every 1/2 second as the duration of one beat of the Regulator pendulum (to and fro) is one second.

The main mechanism of each receiving clock is constituted by a small pendulum the oscillation of which (to and fro) lasts 1/2 a second.
This pendulum is fitted with a special permanent magnet A moving near coil B, which periodically receives the current impulses sent by the
Regulator. During each current impulse, all the magnets of the time receivers simultaneously receive the driving impulsions, whereby all the
pendulums beat in perfect synchronism.

8. ADVANTAGES OF THE “ATO” SYSTEM.

The “ATO ™. system shows great advantages over the old arrangements with electro-magnets controlling every minute or l/g
minute the movement of the hands. .
3 The pendulums of the receiving clocks work like alternativing magneto-electric motors, with a high electric efficiency.

The keeping up of the beat of the pendulums requires a very small mechanical power and the consumption of electricity is much
lower than with the systemn of electros. as the important losses of energy caused by the inertia of the pieces to be displaced and the .magnetic

—_3 —
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contacts are avoided. The working of the hands is done continuously, without any shock. The working is very safe, as the pendulum
remains sufficiently fed for producing beats even in the case of a lowering of 50 0/0 in the voltage of the battery, and of an important
increase of the mechanical contacts.

The mechanism of the “ ATO " receivers can hardly wear out as all the pieces and gears are only submitted to very small .

efforts, and they would be able to work even exposed to dust and without oiling. The mechanism is therefore much less delicate then that
of some systems with ironwork submitted to strong magnetic attractions, the working of which may be prevented by the amallest piece
of metailic dust. '

The clockwork of the “/ATO ” receiving clocks is of small size, and does not require any delicate level fitting.
___An intensity of 0.0002 amp. is sufficent to work the “ ATO™ receivers. Owing to this very small consumption, ordinary
batteries are able to feed big installations, thus avoiding the trouble of branching on the general system, with all the complications
attiched to this branching (emergency batteries of accumulators, make and break arrangements, etc.). ‘

The receiving pendulums being sensitive only at intermittent periods very near their proper period of oscillation, there cannot be any
miss or abnormal advances caused by induction current in the wires. The branching can be made very economically by reason of the
very much reduced voltage between wires (a maximum of 3 volts) and the very small section of wire necessary. The drop of tension is
always to be neglected, the current being extremely low. Owing to this low current, the contact of the master-clock cannot be deteriorated.

In large installations, the use of relays and complicated and delicate apparatus are avoided, the keeping up of which requires
frequent and costly visits of specialists;

The hands of the time receivers move continuously, and the working is practically silent. This advantage is specially appreciated
at home and in offices, hotels, hospitals, etc.

Owing to their parallel laying down, it is very easy to alter and extend the time distribution without requiring the distribution

to be stopped.

9. TRANSFORMATION OF “ ATO " ORDINARY CLOCKS INTO RECEIVING CLOCKS.

Instead of working the “ ATO * ordinary clocks, with short pendulwing, with the small batteries with which they are provided,
they can be used as synchronised receiving clocks by means of a distributing ** ATO " regulator, of high precision.
The mechanism requires no alteration as the independent “ ATO ™ clocks possess all the parts necessary for their working as
receiving clocks, according to the above described principle.
How;yf:f_,_ \yhen working as receiving clocks, the battery and periodical switch become useless.
*“Therefore the “elect ot sent

made to be connected 6'i"|:6nc‘ sidé with'the dlock body, and’ on the other with the large contact blade R1. It is therefore sufficient to

@

ig. 3. 1 be mad Fig. 4. Sketch of an installation of ordinary Fig.5. Switches to substitute
Fis i: md(:n;echo cfromcto' anm ‘ T ATO < cla:cl‘;ssynchronised for the batteryinview
ordinary “slg'lll'o * clock. by means of a Regulator. of synchronisation.

connect the wire LI with the large blade Rl and the wire L2 to the clock body, at some point in the metal part of the clock,
for instance through one of the fixing screws. The connections can be made as shown on fig. 3. Under these conditions, the pendulum
"of the clock oscillates according to the rythm imposed by the current impulses sent every 1/2 second by the Regulator.
We also supply our customers with special switches to be used instead of the battery in view of making immediately the
connections allowing an independent clock to be transformed into a synchronised clock. (See figs. 4 and 3).

by the Regulator passes directly into the clock coil.  But, the two ends of the clock coil are -

O



O

21

REMARKS RELATING TO THE DISTRIBUTION OF THE TIME
THROUGH THE “ATO” SYSTEM

TChe following directions are intendsd for those of our clients who are not thoroughly acquainted
wilh electrical matters.

In the installations for time distribution care should be taken against risks of stoi:page caused by the carelessness of those using
the apparatus. We strongly recommend our clients to follow closely the indications given ereunder which will allow the easy fixiag of the
apparatus with the minimum risk of stoppage, as the result of either disconnections or short-circuiting,

BRANCHING.—Our installations, even when carried out on a large scale, are made with only one type of electric cable of uniform

section.  Only few accessories are required for the fixing, and these are
casily found in the trade (and we may in any case provids).

We advise to use small lead covered clectric cable, with two copper
conductors, having each a diameter of about 6/10 to 7/10 millimetre
(Wires of 9/i0millimetre can also be used as they are mechanically stronger,
%_1}11{ frozré] an feler:trictalal Sta‘:ldPOiml 6/:‘0 mi_llirrlnetre wir?. is‘ sufltici?;lt). - '

is cable, frequently used in telephony is shown on fig. 1. it offers 1 .
the advantage of better resisting humidity, and is less exposed to P 10 Paraffined tapes cwj;‘:k f’ﬁ‘flwff’:o",',‘m,,
nllechan%;:al damages than ordinary wires. This cable is fixed by means of € ’
clamps P,

Lead sheath

[.—FOR SMALL INSTALLATIONS OF THE ‘“ATO” SYSTEM

We will take as an example (fig. 2) the case of an installation consisting of a regulator Reg and 4 Receivers PI RI, P2 RZ, P3 R3, P4 R4.
The regulator works by its own means, owing to the special hattery which is provided at the back of the cabinet.

e BATTERY REGULATINGITHE DISTRIBUTION OF THE TIME.—The receivers will be actuated by one only battery
consisting of 2 elements El and E2 branched in series.

Although elements of small dimensions are sufficient, we advise the use of large batteries, similar to those used for qrdinary house
hells ; the increase in price caused by the installation is very small, and large batteries last always longer, Dry or wet batterics can be used
indifferently. The latter offers the advantage of being able to be recharged indefinitely, but care should be taken to add water in the vessels,
from time to lime, to compensate for evaporation, and further, to see that the salts by creeping, do not corrode the wires connected
with the terminals. To avoid this in small and medium installations we recommend to use our special dry batleries of large capacity,
particularly suitable for imz distribution. If wet batteries are chosen, we recommend the Fery batteries, which are depolarised by air. )

Battery El E2 should be placed with advantage on the top of a cupboard, and not on the ground, as it is necessary to avoid touching
the wires when $weeping or dusting the walls.

20 LAYING DOWN THE CABLES.—The lead covered electric cable shown in fig. 7 should be laid down without taking

any notice, at first, of the
connections of the clocks with
this cable, This work can be
done by any .ordinary elec-
trician.

Fig. 7 shows diagram-
atically the branchings to be
laid down. A first lead of
cable C1 connects the regulator
to the battery E1 E2. A second lead C2 connects the regulator Reg to the
nearest receiver Pl R1. The leads C3 and C4 interconnect the receivers.
In some cases, so as to economise the cable, it may pay to feed the
recetver by means of a derivation connected to an intermediate point on
the branching connecting two receivers. This is shown on the sketch as
the receptor P4 R4 is fed by the cable C5 going from this receptor to point D on cable C3, selected so as to reduce the length of cable

required to a minimum.

pas!

GO}
Reg’.

& &

—_5 —
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In the preparatory work for the laying down of the cable, extra length of cable should be allowed at the points where the cable is to be :
connected to the clocks. @

We shall now cxplain in detail the best method of making the connections which have'been described in Pamphlet | fig. T and 2.

Black wire
== White wire

= — -~ Lead sheath fe. 8

Battery of
Regulator

In o{der to u_kilis.e only ons cable with two conductors and thus reduce the number of joints, we recommend to fit the apparatus as
shown on fig. 8. which is theorztically the same as {ig. 2 in Pamphlet [11.

] 3o CONNECTING THE REGULATOR.—The regulator should be first fixed up and set 1o work by means of its special battery.
faccording to directions on page 12). It is essential that the regulator should be well set.
The cables CI and C2 connecting the regulator with the battery P for
 Towards PIR1 distribution of the time, and with the first receptor, should be connected as shown
on fig. 9. The regulator is provided with terminals Al and A2, which end,
in the interior of the apparatus, at the contacts for distribution of the time,
as shown on fig. 2, Pamphlet II1.

Each cable Cl and C2 contains a white and a black wire. The black
wire of the cable C2 is to be connccted to the terminal al. The white wires
of both cables are to be interconnected. To make this connection casicr a
terminal is provided on the cabinet of the regulator, vnder which it is
sufficient to tighten the ends of the white wires. It is advisable to protect by
means of an insulating tube the black and white wires coming out of the lead
sheath, as the cotton coverings are not sufficient protection.

Black wire Cable Cl ends at the casing

. contaming battery P composed
White wites of the two elements El and E2
Black wire branched in series. The black

wire of cable Clis to be connected
to the positive pole (carbon) of
the element EI ; the negative terminal of this
fig. 9. element is to be connected to the white wire

of the cable Cl.
4+ CONNECTING THE RECEIVERS.—This connection can he made as shown

on fig. 10. "(This_arrangcment prevents the occurrence of soldered derivations, or the use
of a rose of derivation). The skefch shows cahble C2 connecting the regulator to the first
recetver Pl R1, und cable 2 connscting this receiver to the second receiver P2 R2
_ The black wires of both these cables are united and tightened under the posilive

terminal of ghe teceiver (insulated terminal). Thz white wires are tighlened unier the
negative terminal {(connected with earth). We recommend to protect cither by means of
insulating tube or of vibbon the part of
the wires which is not lead coated.

The receiver P2 R2 should be P| R 4
connected in the same way. .

This mode of connecting is of special advantage when several reccivers almost in
a straight line can he interconnected.

fig. 10.

50 DERIVATIONS.—In the case shown, where receptor P4 R4 is fed by cable
C5, the connection of cables C3 and C5 can be made as shown on fig. 11.

Use can also be made of roses of deriviation frequently utilised in the branchings
for light.
In the arrangement fig. 11, one of our parts for derivation, gompos_ed qf two brass
plates Bl and B2, is fixed on an insulating support, Each plate is provided with ihree

screws to which the ends of the cables are connected as shqwn on thg figure. When
2 fixing, care should be taken that the white wire of the cable C5 should be insulated from plate B2 on top of which it passes. To thatpurpesc. O
prolect it by means of insulating tube or ribbon,

To be continued. -6 —
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FOR SWCC Western Union, 15-1/2" convex "glass". Actually it is plastic, but it beats a naked dial.

@  SALE: $20.00 (Tl pay UPS up to $5.00) Paul M. Hopkins, 2717 Millwood Rd., Birmingham, AL 35243

(205) 967-1237

Replacement Field Coils for SESSIONS and HAMMOND synchronous clock movements.
Wining’s Clock Service, 2910 Farmdale Rd., Akron, OH 44312 (330) 628-9655

BANGOR Electric Clock Parts, New Factory original parts too many to list separately. Call or e-mail
with your needs. Elmer Crum, (727)868-0181, electrichorology@juno.com

“Synchronome Brisbane 1903-1991" The story of the Jackson family of electrical clock makers.
An Historical Project by Chapter 104. A 32 page booklet about the operation of the Synchronome
Elec. Co. of Australasia. $5.00 Norman Heckenberg, 30 Depper St., St. Lucia, Qld. 4067, Australia

Collection of about 200 electric clocks (50 master, 80 independent, 30 secondary, 20 synchronous,
10 quartz) for $35,000. Details open for discussion. The clocks are in Switzerland. Michel Viredaz,
Home +41 21 784 05 38, e-mail viredazepal@bluewin.ch

Glass Domes for the Tiffany Never Wind and other early electrical & battery clocks. If I don’t
have it in stock I’1l try to get it. E-mail www.glassdomes.com
Ben Bowen, Rt. 3 Box 134C, Monticello FL 32344, (850) 997-3797 phone & fax.

Electronic “master clock™ for old slave dials: $50. “Governor” makes Eureka clocks keep quartz-
accurate time with no change to the clock: $95. Voltage regulators: $35 to $55.
Bryan Mumford, 3933 Antone Road, Santa Barbara, CA 93110; (805) 687-5116; www.bmumford.com

D.E.H.O. (German), self-winding, weight driven wall clock. See page 88 of “150 Years of Electric
Horology”. ITR master clock probably for school bell system with mechanism for paper tape, but
tape is missing. L.A. Seymour (206) 842-5835 or seymochla@aol.com.

Sangamo and Hamilton Sangamo movements, motors, platforms, and other parts. Send SASE for
list. Harvey Schmidt, 75-80 179" Street, Flushing, NY 11366 wwlathlot@AOL.com

Requests for reprints of previously published material should be directed to the Chapter Historian:
Dr. George Feinstein 75-19 195th Street Flushing, NY 11366
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-—- MART ---
All MART Ads are FREE, Send copy to the attention of the Editor: @
Harvey Schmidt, 75-80 179th St.. Flushing, N'Y 11366. Limit 3 lines.

WANTED: HOROLOGICAL LITERATURE, Repair info, Catalogs, etc. for the Journal
PORTESCAP Secticon Clock or Movement. Antique Watch & Clockmaker's Tools & Machinery.
(718) 969-0847 Harvey Schmidt, 75-80 179th St., Flushing, NY 11366

Junker EARLY BATTERY CLOCKS, Movements, Parts, etc, send details.
Martin C. Feldman, 6 Stewart Pl., Spring Valley, NY 10977

NEW YORK STANDARD clocks, parts, movements: also PRENTISS Program Clock.
Dennis Roberts, 812 Hartfield Dr., North Aurora, IL 60542 (630) 761-9286

Coil for ATO 1/3 second pendulum for small bracket clock or entire junker movement. Also need
source for coated copper wire for rewiring coils - thanks. Kenneth Erlenbusch, 124 North Avena Ave.,
Lodi, CA 95240, (209) 369-5833, e-mail kene_lodi@gotnet.net

120 beat, type F movement, for a SELF WINDING Clock. Alsoa SYNCHRONOME or other high
grade master clock. Jerry Hahn, (800) 733-3298 M-F business hours or
jhahn@schlemmerassociates.com

HERSCHEDE electrically wound clocks, movements, parts, catalogs, or manuals. O
Patrick Loftus, 3399 Las Vegas Drive, Belmont MI 49306 ploftus05@aol.com.

Pictures of case, measurements, etc., of D.E.H.O. wall clocks. Will reimburse for any information.
Henry R. Cramer, 509 Windward Way, Greer SC 29650. (864) 244-1802

REPAIR: ALL EARLY BATTERY CLOCKS Specializing in BULLE using orig. parts.
Martin C. Feldman, FNAWCC, 6 Stewart P1., Spring Valley, NY 10977

TRAVEL: If you come to SWITZERLAND, you are welcome to visit my collection. Michel Viredaz,
Home +41 21 784 05 38, e-mail viredazepal@bluewin.ch

HARD TO FIND PARTS AVAILABILITY:
BULLE suspension assemblies, fabric type, just like the originals. TIFFANY Single Contact
suspension springs (0.004") The Horolovar Co., Box 264, St. Clair Shores, MI 48080 (313)882-93 80

TIFFANY Double Contact Suspension Springs: Use a Hamilton Ladies Watch Mainspring,
Specification: HAMILTON 6/0 #2521, 1.40 mm x 0.12 mm x 11'4”. Available from:

Bill Schroeder @ $3.00 each + postage. 6033 N. Sheridan Rd., #31H, Chicago, IL 60660,
(773)275-2563. Also available from most Watch Parts Suppliers.
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