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Apparatus for Synchronising Clooks.

R anadant?

LETTERS PATEN'l' to John Alexander Luud, of the Fitm. of Buiraud and Lunds,
of 41, Combill. in the Qity of Lopdou, Manufacturers, for the lnveotion of
“ [MPROVED MEANS OR APPARATUS FOR SYNCHRONIZING ULOCKS 9R OTIER
TIMHREEPERS, AND FOR 'I'mAWgwrriinG Seconps or upyml VMg, ol INIRR-
wrtTeNt CURRENTS,” -

SBvaled the 156h December 1876, and dated the 11th October 187¢.

PROVISIONAL SPECIFICATION left by the said John Alexander Lund at the
Office of the Commissioners of Patents on the 1ith October L876.

JOHN ALEXANDER LUND, of the Firm of Barraud and Lundy, of 41, Crrnkill, in
, _,t}ze City of London, Manufacturers.. * IMrRovip MEANE OR APPALATUB PUR
§ SYNUHRONLZING CLOOKS K OTHZR TIMREEEFENS, AND TOR TRANSALITING SEOGNDS

- OR omEkR TiMe of INTEUMITENT QUARENTS” ' :

- The objact of the first purt of iny Invention is to enable any number of tlobks or
other timokeepery in the snme cstablishient or in differens estoblishindnts ta be
Attomnticnlly synchronized, whereby it besomes unnevesssry to interfers with ‘the

© 1o bundulmn or with thé clovk mavement, or uany other part of the timekedimrs. Lhis

- PAb of rmy Tuvention consista in setting of synobronising the hauda el‘m;bﬁually.
For this purpose I take any titnekesper which ean be depended upei to lrisep evttocy
Uime; and 1 conncet this normal ér primary tiraskeeper electrically in a sinnen well
understood with all the other clocks or timekospera to be synchronizds,

i 15 The mode in which.T profer to carry out the Invention is as follows 11 fit.ench

of these other clorls with nu slectro-magnet, the armature of whicl is euzried by u
- weighted .arm, the weight keeping the armature iaised cloar of the ‘magnet. - "['he
end of this arm iy forked; end the fork tekes into slote.in & pafe of levnre which
- 9BITY pins pageing through the disl at points equidistant from the zern paint.” The
- 20 %0 pointy through which the pins Pass are connceted by & curved slot 20 the diel.
“ the expitation of every hour the cloctrie vivenit from bhe butbery being rompleted
by the movement of the mormal clock the svmatore at cach of the other clocks is
sttrected to its maguet, and the fork on the nrmutare wiin 1y therolyp caused. to pot
upen the pair of lovers und draw them together, ns well as the pins whish' jlasq
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flacugh the dial, these pivs then meeting at rero on the diel. The result of this

Muvemont is that should the mitiuté hand of the clock not be exnctly st uero te.
it set upon it, 6 UPOD & block thuveon, and web it to zoro ; all the clucks comnected

elecbieally with the normal elock are thus synébronized overy heur, Wheit the
sletrie oivoudt is broken the weight seturng She parts to their natmal position.

Another part of my Tevention relates to means:of transmitth seconds currents, o

abhit time or intermitbent currents from o normal air privoary cluck or timekeeper, uhd
it etinbles me to uee o known and unverying resistance mstead of Lhe z{)rings and
ofher means hitherto employed for this purpose. 1 fix'to either of the clock plates
o wheel of ebonite or other insulating osterial coneentric with the escapement

0

wheal ; ] divide the periphery of this wheel into 120) equal parts when intended tor

senond’s currents, end in eash alternate part 1 fix besth or pieces of motal exactly

fitting in botween the ciber ox cbonits parts. These wetnl pieces are all wonndatad

with 2 metal virg which in ita turp is copneoted with ome pol'e of the batkery; the
cthier yoln of the hatlery béing: conpested with the plates of the clock, Upon_ the

arbor of the. escapement pinion I fix a metol hrush or metal rubber which s e

iniv revolves fravels over the pe) ‘pher{ of the ehonite wheel ; oich time it comea
Yo contacl with ana of the metal pieges, flat i to say, every second, it malees electriy

. contuet and bransmits tle current, while each ‘lime it comes in contaet with un
shonite piece the elechric cuntact ié broken.

" Whers the current is requived to be albernately positive and pegative T use o

aliopite snd metal wheels inatead of ome,

" Where instead of second’s currcuts it is required to tranemit other $ime. or tibes-.
[ibterit rurrents at regular or varyiog intervals the areangement of the ehunite )

" metal pieces in the wheel will be vaned accordingly.

KPECTFICATION in pursuasee of the conditiéns’ of the Letters Patent fled
hy t?;e aaiz% John Alexander Lund in the Gtreot: Seal Putent Office on the 11th
April 1877, ‘

‘Joun ALEXANDER LUND, of thy Firm of Barravd and Lunds, of 41, Cornhill, in

ghe City of London, Manofacturers. ' IMPROVED MEANS OR AIPARATUGE FoR 3§ .

Y¢ncRroMIZING CLOCKY ok or#En TIMBKEEPERS, ANn FOR THRANSMITIING SrcoNDE
ob oreer Tiyg, ok INTERMYTIENT CURBENTS,”

. “The objuct of the first part of my Inveniion is to enable any number of clocks ot
. nther timekeepers in the smne ustablishment of in different estoblishments to e

~ nntornstically synohrouized without intevfering With the pendulum, or with ‘the 45 Tl
_etock movement, or any otber part of the works of: the timekeepeis. Thid purt of - :

" my Invention condsts in setting or gynehronising the hunds electrically.” For this

" anid T connewt this morrael ov primary timekeepur electrically.in a marmer well

. wuderstood with all the other elucks or timekeepérs to be synchronized.

One mode io which I carry out the Invention i5 as follows =1 fit each of th{:aﬂ

prepose T take sy timekeeper which can he depended upot to Leep correch time; -

20
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atirer tiocks with sn electro-magnet, the srmature of whidh is carried by o weiglted Lk

" mem, the weight keeping the armature raised clear of the magnet, The end. of this

semy i6 forked, oid the fork tales into sloty in upair of levers which curry pink - - B

. passiﬂg;throulglh the dial at points equidistant from the zero point.  The two points

thipugh whieh the pins pass are cunpected by a curved slot in the dial, At the
 explization of every hour the eletric cireuit fram the battery being eompleted by
the movenient of the normal cloek -the armotuve ab oach of the uthor elouks i
©attracted to its magnet, and the furk on the armature arm is thereby causred to eok

" upon ‘tho paeir of levers and dinw thew together, v well ag the pins which pnes

* through the dial, thes pine then ieeting ab zero 60 bho dsl, The result, of thiip. -
. mwvoment.is that wiould the minute hand of the glock nob bo oxetly ot zao e
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pivs neb npon i, or upon o block thereon, and &ob it to zoro; all the cloois
conneted elenttically with the nnrmal clook are thus synchromued every homr
‘When the eloctrie vireuit js broken Ure weight réburna the parts to their nornml
WG IO ' o '
I Thoe neancr just deserilied of caerylng my Invention into offect will be fully.
underatood by Sheet 1 of the ntinexed LDrawings. ‘
. Figure 1 is a front view; Figure 2, a transverse section ; and Figurn. 8, a plan of
the dial of a clock with my Iuvention applied theroto,
. Tigute 4 i o front view nod Figtre 5 a plan of the pair of levers herein-befors
deseribed in thoir normel pesition, '
figuro B i8 a front view and Figuro 7 a side view of the sume levera in the
position they ocnu&ny when agted upen by the electrie corrent. )
o is the cane and b the dial of. the olooks o 4 the hour hand bnd d the minute

hend; ¢ ¢, s a pair of elestro-magnets connected hy wires £, f, with the primaty

pr normal clock in the manner well underitond; g is the armustare of the
magneh ¢, it is earried by an arm A which 33 Gentred b 4 and carries 8 weight :i)'
which. keoeps ib rained clear of the magmets; the frant end of the arm l ja forked,
ncd the prongs ki, k, of the fork tako into slota 4, 4, in pair of levers m, mn, which
sre ventred af m, m, and carry ping o, 0. These-pins puss through the digl nt thn
bere onds reapactivoly of a slol p; g.i& a bleck st the huck of the hsud d.

The-action is as follows i—At the expirdtion of every hour, the electric cirouit -
from tho hattery belng eompleted by the movemont of the nommal elonk, the -

arttiiro ¢ is attracted by the magnsts e overconing the power of the weigkt 7 und

thereby giving a dJownward moverent to the fork k. Tho fork & sciing wn itw -
i downward movement upon the levers m, m, moves them from the position seen v

Figtte 4 to lhint shewn in Figure 6, s well s in Figares 1,2, and 8 so thal, the
pis o.are drawn togebher. 'xlgb d
pins acting upon tho block g got ib to zero; the elestric circnly being theo broken, 0
v normal clock the weight 7 roturns the patte to their normal position,

Figuro 8 (Sheet 2) In a side elevation, and Figure$ a plan of o uodified nrrange-
ment. Hero the armatore g 35 hang on horizontnl pivots or cenbres 4,4, and onrries
a vertical fork or prongs 4, k, which take into slots |, 1, in the tails of the pins o, 0.

'These pins ars centred ab 7, , and pasy throngh-a slot in the diu, as in the srzange- .

went represented in Sheat L j is 8 spring eonnected. to the armature g, #e as o
keop it cleat of the magnets ¢, the pins o, o, heing then in the position seen in full

lies in Figuro 9. Bub when at the. oxpitation of every hour the circuit Froa the -
. battery is vompleted hv the movement of the normal clogk the armature 7 i abtracted -

by the magnets, and thus csuses.the prongs k, k, to move inwards; the prongd in
bhiis wiaion neling tm the slota:l, [, move tlie pins o into the pouition abewn in' dubled
Lv(nca, a0 thab the hands of the clock to which the appuratus is eonneeted ava mut
) 2810, ' ’ '
5 will be readily ymmderstoed that the
einueits the armatare y with the pins o or analogous deviees fur scting upon  the
riinube hand may ba medificd in various waye, buf 1 have found tho arrangements
sbove desoribed to answer well. : . ‘ o
If is be desired to avoid making the slot p in tho dis! Y nse o fulse-hand behind
the din] on the same centrs ne and moving with the hand d. Instead of acting
upon tho hands every hour, a3 bereifi-hefore "describad, they may be acted upon at
nny obher desired times ; for instanee, there may be avother pair of the pinn o, 0, ul
the Lalt hour of the dial workefl from the same electro-maguet, and 16 thia cosh

- the glock would he set ox synohronized by 8 surrent sent every hall Liour,

JFigures 10, 11, and 12, (Sheet .3), vepresent a modification of my Inventiop

. suitably for twrret and other large clockwork, in which the setting of ‘the hands

woald he effected, not irumedistely by the' elscirie current itself, but by an intcrs
Medinte weight discharged by the elestric curront ; u-represents & false minaie head -

at the back of the dia), or if mora convenient’ the eounierpoise of the minute hand

"y he used, ov the hand on the sob dial might with gqual conveniente bie utilized if

hos, if the minute hand d ie not exectly nt zom the.

meshaniam, horein-hofore described, whidl
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suitably prolonged, in fact ,the smid fulse band ¢ con be placed upon any anch part
of the clockwork as might most sonveniently control the band work; bis o lover
substantislly corresponding with thelever &, in Figures 2 and 3; ¢ s substentially
the same ag one of the levers m,m, in Figures 2 to 7. d, d', ave substantindly the

sime as the pins o, o, in the levers m, m, in the Tigures just mensioned | the pin i
in citt back as ghewn in tho Drawing to is semindinmeter, in oeder that the band @

mey proceed upon its way immie {ately after the discharge of the aleebrit coireot ;
nisn woight affixed to the lever b, To this lever is fixed an atm 7 which verried
the pin dY, and in the guid lever is o slot & in which warks the other pin‘d o bhe
lever . The lever o is coritred ab the fixed point ¢ the weighted lover b and patta
antizated thorowith can be raiend by ‘amy sonvenient means, sny, by the . clack
itealf Letween Hve minutes past the hour and fve minutes to the howr, supprsicy
tlrn cloctidy current to be sent honely; f is o fauge rivetted to the undersids ol the
{a)sa hand «, cormevcing level with the bottom of the hand, and leriiinnbing nt
suoh & point s wonld free the pin &'in the arm o 18 tho hand was soming round iv
the suceeeding hour. '

The action is as Tollows =—The lever rests at tha hour upon the detent g rendy
to he discharged on the arrival of: the glectric current from the pormal dlack, which

. dischergo way be effected by any well known method, Upen the arrival of thie

oloctrie current the detent g being roade to revolve slightly on its axisliberotos
the lovir b, which i instantly caused by the weight ebo deucend to the stap i This

“gtop b must be so srrapged that when the lever b s depressed and tbe weight

restitig wpon its stop, the end of the band @ must be just safely fres of the somi-
dinmeter of the pin d* :

Ts ita passage the laver b crries down the lever ¢ carrying the pin d, and afso the
other pin dt affized to the ari jo Should the clock be, say, one minute of LBy
portion of a minute slow, and thercfore the hand o in the position repregentedd for
examplo st ¢!, the pin d on the lever ¢ will act upon the flange f on the faio
band , apd in its passage forve the hand a 40 its central or true time position. Bhould
on the other hand the tlock be one minute or ny portion of s 1ninute fask, andt
tharofore the hond @ in the posititn reprasented for exymple at o the pin J! on the
arm j neting upon the edge of the hand o will bring the raid band back toits
comiral or true time position.

Another part of my Invention relabes to means of transroilting scoohde currenty

or other tithe. or intermittent currents from s niormal ot primary closk ox timekespot, |

and i enables me to nee » known bl unvaryiug resistonce inatesd of the spring
and other means hitherte employed for this purpose. I fix to either of the cltﬁz
plades a wheel of ebouite or other insnlnting materia] concentric with the ety
ment wheel ; 1 divide the peripbery of this wheel inte 130 oqual parts when

intanded for seconds currents, and in each alterhate part 1 fix teeth or piuca of

rnetal exactly filting in between tho other or chunite parts. These motal piecok, are:

ol ctnnected with & metal ring, which 3o its barn is connetted with ono puls of the

Uﬁmn the srbor o
sohicls as the pinion revolves travels over the pariphery of the chonite wheel. Hach

" Lime |t comes in contoct with one of the metal pioces, that is to say, every seeond, -

14

Pl

i

#Q

~buattery, the oiher f;:ole of the battory being sonbected with the plates of thie chools. ’
the escapesment pinjon 1 fx & metal brogh o metal rubber, .

4

it minken electric rontact and trnnemits 1he curreni, while each time it et in

contuct with an ebonite piece the cleetric contaet fs hroken, When the curront it

cbimite or tale

*. reguired to be alternately positive and negative 1 use bwo obonite nod metal wheels
instend of one and wsparate thert by any duitable non-conducting rubstancé such s

Where instead of seconds currents if is required to brsnsmit: other time ot jnter-

metal pieces in the wheel will be varied accordingly.

The means herein-hofore destribod of transmatting titas currents will he fully

mittent curents ab regulsr ve varying jntervals, the arrangement of the ehonite ind

We
SIF

understood on roference to Figures 13 and 14 (Sheet 2), which. are yespuetively b
frant elovation aod & side elevation partly in section ; @ is ome of the clook platan )
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R bthe eseaperuent wheel; o, the_m«:a‘gaméﬁg. pinjon ; and d, tha arbor of blve sath ks
N & wheel of cbonite or other insulating matefia) fixed to the plata-a, and coneantein
& gith the wheel b, ° The inner periphury of the wheel ¢ is shewn divlded inte 80

. uqual parts, the pumbar required, for transmitting a current every olbeinate aecond,
.. " 5 Dyory ulternate part @ of the peviphery is of brass or other mels?, whila the otber.
. parts 3 ure of ebonite. The metal .parts w are all gonnected with. & melal fing f
which in its turn is. connested with oie pole of the battery, the sther .pole ‘batiy
donneoted with the plates of the clock, as has -alraudy boen stated; g is »- m};k,aj'
‘brash on the atbor d, and travelling over the periphery of the, whoel-e. 1t will be-
10 readily undersbood that overy time thils:brush comos in contret with ahe of 'tha
metal pagts @, that:iy tosay, every secand or alteruate second (or such intervaly. of
soronds as may have been mranged -for) it makes electrio contach.and. ranmnits. thy
. . curent, while every time it comes in contast with one of the cbonite pieces 3. the:
v . electric contact is broken. . . S
" SR U2 "And having now doseribed the nature of my maid Invention, and in what mannar
¥ {hesame is to be perforined, I denlare that [ elaim,e . L
s I First. Synchronizing tlocks or other timekecpers by actiug upon the -minute hand.
: al overy hour or other stated timé, substartislly as hersin-before destribed.
... Second. Constructing or wrrangiug: mechanism, sabatantially ad " horein-bafate
.80 described and represented. respectively “in Figures 1 to 7, Figaréy: 8 and 9, nnil
) . Wigures 10, 11, and 12 of ‘the accompadying Drawings for acting uponthe.
- suinute hands of clocks or-other timekeépers for bhe purpose of synihroniving. the
some, : . o ' Y
B . . - Third. The mesns or spparatos, substantislly as herain-before deseribed aiid
& . 95 mopresonted in Figares .13 tnd- 14 of the sccompanying Drawings for- teansmitting
3. seconds or other time or intermittent purrents. - Do e
. In witness whezeof; I, the said Joha Alexinder Lund hnve: hureunto sot xivy
, hand apd sesl, this Eleventh dsy of April, One thousond: eight hundiud
Cow and geventy-seven. ' - ‘ . ‘ T T
| I S . JOHN ALEXPRS LUND., (L)«

LONDON : Prinkal by Gstmaz Fowaub iz sad Wiinu E!"il(rr'x1.';1rcun'a.n,.'E '
" Printem to the Qicai’s iy Gacellvus Jigeaty, wt,

ROT TN Angr s SO A o
R TR ST x pagialr-x e R

ks




st

AD, (§76.0E1. 7 NE9524
TURDY Srrctricarson.

P g
Y Al s, ey h A gren kST

i
|
!

PRI {

P

t vhe fled dpaong 1o not wloras

g s et §p b

Lovbre l\-«mﬁl!"rf‘.‘t 4
St Wi

.

M L

\

LA senchageryr, Y,

—

Augd Wy a0t Sportorwwoatn




N . —
g A et e gorr e ™
" 0

R wtr- e, Pttt -

PTIRT

S h”um{mw&m-ww
Luwros. ""‘"“" t" Q") “'i'«lh Mgt LG

[<]




- - .\rttll.\l.l.l.l.tl.l:....J...:..Zrti,p»‘li\llz.... o e o o TR, TRISRNT T S - =
.
_il.\ll\.l\l.ll.\lllvl.\ll. ||I.|.|I\|.|.!l|\|l..lc||\;l||.||\|\!||| l‘l‘lllllnil.l\.l).\lll]l;l'

.. : - . . " i3 SUEETS'
. umu..wmmm.ﬁnu.@w.,wm”wwm%. ‘ . . : . : . -
| OLURDS SvEQmcaTief

3
1
[
i




g pet

et s § et S

ol
il

) - B
.
! v he
¢ .
o — - -
o g =, . —r

HENUREIORY BV ¥
'
o s et

e bt o st o

i
]

R R ’ ) R o : - "yl Soms, P o
| The filed décoerny w8 7o axgnat e o - : . . . = M

T Eriil b @Snulﬁwanag&una«?._w

Brnee s de Grrseids o Brodiotdajesy? 1878




.

: 4 T
e

_.‘u—.\_,u, "&...-r"”” )

B e

\-"ﬂ

ENTPEIOVIRET SRIVE e - metere it }
e . .

: R — ’
e 3% - H

= f

—— et

o .

3 _..’(.-Whﬁa_:

Ry : L0 . N et ‘1
e : L /{r e
[PEPTTS EPEN B, N - : e
= e U ooy > p RS ST T R TR
&-ﬂv—br o, jjﬁ’%‘i}%{;}f‘/‘zﬂw// r_;f’./ﬂ/f‘/ffx,/_(ﬂ//f .".:’/// /////.1"/_////// T LES i “‘

)

&r" oo
, :

BZEC AN TEED( 9L

.o 3

" SOLIVILIESEEG

; ‘e e w1 i i
. e + e et o o e i ¥ A1
e i i 7 = ‘ i 7
JETY

av

1

coadRs
SSITIRS DL

it e kit




© e i et

AL,

i P“-T‘z} ATy

S

BRI

R

Ca{ps LY

!

| "# T3 ETEHATEE 1T

o > dj"&

C i KR Eralh

aPeom a1

~

e frenaTLd Pegl

el

opea

7% 3T

JRCYCS S

Tagm Ry e B Ty

—

.
!
1

TGP,

R [EPETpTY

Y

e e “,

e e s

— e

T ————— .

L |
L

o

‘ ‘ P
e e gt T .
Yy Al T

H
[OSP

. ' .
. param™ e,

- t——
——

ot




