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The first [Inglish domestic clocks appeared

in the early XVIIth Century and were of a distinct-
lve style known as lantern clochs. Their appear-
ance was so attractive that modern reproductions
are now made, but they cannot compare with the
craftmanship of the originals, which were entirely
hand made, mainly in brass.

In the model described in this leaflet, an
attempt has been made to capture the pleasing early
style, but later inventions have been incorporated
in the movement. If supported on a brachket about
5 feet/1,50m from the fioor, the clock will run
for tairty hours with a weight of only 5 1b/2,3 hg.

The designer was Hr. P. D, Lriggs, of Nott-
ingham, Lngland.
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30-Hour Lantern Ciock

1. TKTRCDUCTION
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The first Cnglish domestic clocks appecred in the early XVIIth Cent-
ury and were of a distinctive stylc known as lantern clocks. Their app-
earance was -so attractive that modern rcproductions arc mow made, but they
cannot compare with the craftmanship of the originals, which were entirely
hand made, mainly in brass. . ‘ : ‘

, They were suspended on wall brackets ot eye level and ran for some
thirty hours. A daily rewind of the weight was therefore rcquired, when
the hands would be reset by checking with a sundial, as the timekecping of
thesc carly clocks was not good. The majority had only onc hand to indi-
cate the time to the nearcst guarter of an hour, which was quite adeguate
in those days.

: Ir the model, an attempt has been madc to capture the pleasing early
style.  However, with the movement, advantage has been talzen of later in-

“ventions, namely thc pendulum and anchor escapement. This' hos resulted
in timekeeping to within a few seconds per day, and a scconds hand is
thercfore a worthwhile addition. The clock will run for thirty hours if
supported on a bracket five feet/150 cm frow the' floor ond only a 5 1b/2,3kg
weight is required if care is taken with its construction. o

- Long life is obtained by carcful design and robust construction,

including the triplication of such items as side pletes, grcat wheel gear
and pawls. inother feature is that of casy dismantling, faciliteted by
speedy removal of the front frame by undoirng only four wing nuts. Hinged
side doors afford easy access to the movement. ’ - ' '

A strike mechanism is not” included, as there is no suitoble Meccano
part to represent the bell, which is normally attached to thc top of the
clock. Instead, = decorative hood is fitted, but this noy ecsily be re-

noved if desired.

2.  CONSTRUCTION
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Figs. 1, 2 and 3 should be cogpsulted. The front plcte consists of
two 71% ongle girders 1 and.2, to which are bolted three 53 x 33" flat
plates 3, the triplicction-of the plates being for strength ond long life.
To the top cnd bottom of girders 1 znd 2 ars fitted 1% angle girders 4

.and 5 ; ‘thesc girders cre positioncé by thc ornzmeathl pillesrs, described
later in this scction, and held by four wing nuts consisting of threcded
couplings 6, 74 & and 9 fitted with 1% rods. The couplings screw on- to
bolts in girders 1 and 2. ' - V : o

: Two double bent strips 10 znd 11 arc bolted to plates 3 os shown
and to coch o threaded boss 12 is fitted by o nut and bolt ; these bosses
are loter used to fix- the dicl in pesition with two rod sockets 45 for
ease of removal, scc Section 2.3. . . S S :

.- ...The tygﬁgrnamental4pillars 1% and il cre each represented by nine
couplings and a collar between the girders k and 5, .surtounted by ‘a finial
consisting of a 2% flanged wheel 15, & chimney adaptor 16 mnd a handrail
coupling 17 ; the feet are socket couplings 18 held by the collar on the
compound rod ‘(ome-8" -and -one ;1}%) running through the pillar. " Uashers

~
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are used Tor spacing. .
The back plate is 81m1}ar to the fronc nlate and concists of twe

7%% angle girders 19 and 20, triplicated 55 x‘E%“ flat plates 21, a 4}
strip 22 and a " angle glrder 23. The feet are socket COUD11n¢S 24
held by collars on threaded pins bolted to girder 23.
- The front and back plates arc connected together by meens of 3%
angle glrdcrs 25,:26, 27 and 28.

~~-  Lach door con51stu of a 5v“ x 229 flat plate 29 held + by a2 pair of
hlnfc 30 ‘to the girder 1 or 2 (s“mo both sices). An érn:“eptwl brass
disc 31 (an ‘8-hole wheél dl”C) is bolted by a handrull support 32 to the
centre of cuchvdoor.‘, The door catches con51gt ‘of handrail sunports 33
flttcd with 1% rods'; “the handrail supports screw 1nto the tcuped ‘holes
of coll“rs held 1nslde the reur plutc by bolts 34

¥

2,2 »Aggpdulum Suppért Erackqg'

e This is made, from a pair of left and right flangea br acketg 35 and
36, see Fig. 5. .They are boitcd to plate 21 and progect two holes above
it, i.e. one. hole above. strip 22,  Zracing is by two 15" engle girders 37
and 3G:2nd a 13“ x 30 flg plate 39, sce clso Fig."4., To ezch of gird-
ers 37 and 58 1s boltcd 3 craqk 40 w1t" its bosz to the rear'wnd fcc1ng
‘downwards.', At the front the fl :nged bracliets 35 cnd 35 cre braced by -
two 24U 1ngle girders 41 bolted to.the inside of Hlatv 21 by the bolts
holulng the brackets. thbmoelvos. RO
- A% the. top, girders 47 are boltcd to top holes of the flanged brack-
ets: wi th, three 13" strips between then. These threce 1% stripe arc not
seoen in Qny of the figures. ; thcy fcrm the rear bearinq for the anchor
spindle 127, sec Section 2% 9.
P Elong the front edge of nlgtc 39 is Lolt"d a deuble erm crank 42
holdlnw .1 rod 4J on which the¢ hood is oupgorted sce Section 2.h,

I

2.3 D:L':l Platc and Dial

The back plate of the dial is a 6" circular plate 44 shown in pos-
ition in Fiy. 10, bveing secured by the two rod sockets 45 to the tlhreaded
bosses 12,

The dial 46 is made of cardboard and is secn in I Fig. 6 whicl is
i¢opied frem a typical.lantern clock of around 1700, except the seconds
dial, whi¢h is-an addxtlon. ‘This dial mzy be trﬂced on ‘to card- many
Vgccanopen muy have w0ndered why the flgLre IIIT is used instead of v -
this 1@«aesthet1cally to balunce the heavy VIII opposite. Some - of the

.diels. werc very, fanc1ful and the Heccanoman tey use his own - judgement as
tp_the. Gcht d6515n hls name. end the Latin word “FICITH (144DE) ney also
be . addedQ or the. nume of “the toqn whero the builder: l*veg. .oles -must be
provided at 47 for the seconds hnid (s scape whecl) spindle 117, at 48 for.
rod 147 carrying the hands, ot 49 for rod 152 ccrrfzh” the Jﬂ’nlnzoa 153,

sat 50 for. ihw 1ong threa aded pin 144 cerrying the compound fFears 142 and
143, Chd‘?v 5. for, the gplndle 88 cerrying the female'portion of the dog
clutch 89 3 all these arc described in Sections 2.5; 2.8 and 2,11, Holes
must, alsa, bo proyvided. at 52 and 53 for the rod sockets k5.  Holes 54 to

.wbolx tha d1u14to tho alul bock plate may Lo prov1&ed if desmrea, or the
dial. may be @tuck to xhe platb wlth on, athSIVC. L o e '

- Co Rt . t 0t R T L _’ . .-
‘25#’“” Hob&**»f» i ‘l‘ﬁ som f;gj” < : ‘
- . : g .
o . K R
“This 18 made HF ¢” séparuté‘ﬁnatfnn& isen :§ily ‘removeble -3 it is -
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seen from the front in Fig. 2, from the side in Fig. ana . n the reax’
in Fig. 5. It consists of a 31" x 2§” flanged plate 55 to vblca are bolt-
ed four 2% angle girders 56 and 57, two 2} braced girders 58 and 59 and
two 244 stepped curved strips 60 and 61. At the front, a pair of corner
gussets 52 and 63 are bolted to the angle girders, and a third 23" stepped
curved strip 64 is bolted in position as shown in Fig. 2. At the rear, a
33 flat girder 65 is bolted to the angle girders and a coupling 66 is
bolted to the flat girder from which it is spaced by washers. This coupling
is slipped on to rod 43 (Figz. 4} to hold the hood in nlace ; it is thus
easily removable.

The ornamentation consists of four threaded bosses 67 Lolted to
plate 55, each boss carrying a handrail. support 68. A doublec arm crank
is bolted to the underside of plate 55 and carries a 3% rod on which are
fixed a boiler end 69, a 2 flanged wheel 70, a chimney adaptor 71, a
coupling 72 and a rod socket 73.  Threc adaptors for screwed rods 7L, 75
and 76 are then arranged to form a cross ; adaptor 74 is screwed on to
the rod socket, while adaptors 75 and 76 arc held on 7/32% grub screws
(Part 69b), partly in thc rod socket and partly in the adanptors.:

2.5 Great Vheel, Winding Drum and Key

o s vt W

. 7 should now bc consulted ; this shows the complete movement
with tre doerq and back plate removed.

The great wheel is made from three gear rings 77 (tripliczted for
strength and long life) with tecth set exactly in line and bolted together
with four 3/8% bolts The four support zrms erce fishplates 78, doubled
for strength, and boltea at the céntre to a 3% sprocket wheel 70 wiich is
epaced by collars and washers from the fighplates ; .the sprocket boss
protrudes through the gear rings. There are two pawls each made froo
three pawls without boss &0 (uguln triplicated for strength ond long life) ;
ccch powl is held loosely pivoted on a belt locked in a threaded boss 81
boltcd to the sprocket on the scme side as its boss. The powls nmay be
held cgainst the ratchet wheel 82 by rubber bonds, although sypring cord is
better ond makes for longer life ; the ends of the cord should be opened-
out, a loop formed, and firmly sccured by nuts and bolts.

The w1nd1ng drurm is made from two 3! sprocket wheels 83 =nd Ok,
with outward facing bosses, spaced apart by four couplings 85 through
which pass 1 1/8" bolts to clamp the sprockets together. Zight 13" rods
86 are fixed in the outer rlng of holes in the sgrockets and held by coll-
ars 87. The weight line is brass picture support wire (or other suit-
able wire) which may be purchased from most ironmongers.

~ The drum, with the ratchet wheel 82, is firmly secured by double
set scrcws on the 5% rod 886, together with the great whecl vhich is free
to rotate. On the front end of rod 88, in front of the dial, is secured
- the female portion of =& aog c¢lutch 89, amama wlth double” set screws, sece
‘Figs. 2 and 10.

" The winding key is shown in Fig. 8. - It is made from two cranks 90
and 91 bolted together ; cranlk 90 holds =z 1v“ rod on which arc mounted a
washer 92, a loose coupling 93, a washer 04 and a collar 65, to form the
handlc. Crank 91 holds a socket coupling 96 ; tho socket coupling holds
the nale portion of a dog clutch a7 whlch fits thc ?eualb portion 89, see
'Figs. 2 and 10, ° ; S :

o The drua is wound clockw1se.

s -

A ) B ~



- Glis, SML. 23
2.6  liovenent and Fotion Bearinse , ‘

-~ e —
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. PR R A -l . . B . . . :
... - velfore proceeding to the géaripg,fth:ee bearings must be provided *
inside the case. " The first is a’ bearing for the ‘scepe wheel ‘spindie 117
and’ this is iidde from a pair of flat trunnions 98 butted together znd bolt-
ed to the vlates 3 by bolts 99, as shoun in Figs. 2 and 7, incice the plates

and girder Lo o o o v
.. .. Of the other two bearings, one is bolted to the front plate 3 and’

' tonsists of two threaded bosses 100 - the holding bolts 41C1 are uncder the
threaded bosses 12 in the strips 10 and 11, sece Figs. 2 and 10 ; to the
bosses .100 is bolted a, compouna strip 102 to form the inmer bearing for
the moﬁiﬁn'wbrkfspiﬁdlesfﬂ47 and 152, the strip consisting of a 31" narrow
strip znd two 21" darrow strips. The third bearing is the rear -journal
for the third wheel spindle 114 and consists ‘6f a pair of 227 strips 103
bolted to two couplings 104, themselves bolted to two double bemt strips
105 fixed to the inside of ‘the rear plate 21 by bolts 106, seec Fig. 3.

cad 3 .

¥

2.7 iiovement - Theory

The seconds hand mekes onec revolution in one minute and, as the
scape wheel (a 2 sprocket) has 326 teeth, each tick renrcscats 1/72 min-
..... ute.

PN P

The effactive length of z pencdulum is given by the cquation

3 .
]

= 21TV 1/g (approximately)
Whére. T = 2 x 320/36 (time for couplete swing ¢f pendulur)
1 = length of pendulum iﬁ‘}eet V
o g = '32;2'ft/séd< (2gceleration due. to graviﬁy, sce Note)

‘In one hour, the great wheel rotates 3/7 of = revolution, and the
winding drum is approximately -2 1/8% in diameter, so that the length of
“line given-out per hour.is equezl to

W x 21/6 x 3/7 inches
and. the weight fall per hour is therefore

o T %218 x 3/7 % /2 (to aliow for w pulley over
'” o _ ’ ~which the linc passesg)

- © = 1,35 inches/hour,
Noté : - . The,acceleration dug to gravity varies with the .latitvdg, from
32.087§ Tt/50¢7/978.039 cm/sec”: nt the feuetor, to 32.2577 ft/sec/983.217
em/sec at. the Poles, ~At-the latitude of London, the figure is 32.1917
Tt/scc/981.203 cnfsect,. as given.in the calculation above.  Other factors
affcct the rote of acceleration, such as longitude end height zbove sea:
ﬁlevelgubut‘such;accuracy‘is;cf aceéenic intercst only and has, no vnractical

application 4in lieécano clock building: - o e
:2&8]',gggzpmcnt:~¢Cons§ynct’bn~ .

Figs. 2, 3, 7 and 10 should be consulted. The grost wheel drives a
#'" pinion 107 (Fig. 10) on the contro wheel . rod 108 ;. this 47 rod is
journelled in the front rlate 3 and thé reéear plate 21 in hoéle 109 and is
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held ot the rear by a collar 110, and at the front by a &% pinion 111, see
Fig. 10. The centre wheel itself is a pair of 247 gear wheels 112 bolted
together, spaced by washers on the bolts, bosses outwards, fixed on rod
108. ' ' ‘ :
The centre wheel drives a %" pinion 113 cn the 2" rod 114 holding
the third wheel ; this rod is journalled in the front plcote 3 ard in the
23 strips 103, as seen in Fig. 7. The third wheel is a 60-tooth gear
115 which drives a 7/16%" pinion 116 on the 5" rod 117 forming the scepe
wheel spindle ; the latter is journalled in the front plate 3 and in the
rear plate 21 in hole 118, Fig. 3, being held by collar 119. On the
front end of rod 117, in front of the dial, is fixed a sghort coupling 120

carrying a 14" rod 121 to represent the seconds hand, see Fig. 10.

2.9 =t capement

The escapement is of the recoil type and the anchor is shown in
Fig. 9 ; it consists of a 2" perforated and slotted strip 122, to which
" are bolted a crank 123, a 19 triangular plate 124 &nd two 2% x %“ angle
brackets 125 to form the pallets, which are set &zt right angles to each
other.

, This item is the heart of the clock and it is essenticl that 1t is
set up correctly by trial znd error. This should be done out of the
 clock by the use of a jig, and the action can be made precise by slight
adjustments of the angle brackets. Fig. 11 should be consulted for the
calculntions and precise measurements of the anchor in relation to the

scape wheel, a 2% sprocket 126 on _rod 117. In Fig. 41, the cnchor is
shown p“rtly cut away to reveal thé teeth of the scape wheel imaediately
behind it. The anchor spindle is a 4" rod 127 journzlled in the flat

trunnions 98, Figs. 2 and 7, and the 13" strips between the flanged brock-
ets 35 and 36, see Section 2.2. On the rcar end of rod 127 is o coupling
128 which holds a 43" rod 129, on the lower end of which is a coupling 130
holding two 1" rods 131 to form the crutch, see Fig. 3.

2.10  Pendulum

The nendulum beats slightly less thon scconds.ond consecuently its
length is 2 little less than the theoretical length of the so called Royal
pendulum, sce Hote page 8, Referring to Fig. 3, two 1% rods 132 held in
the bosscs of cranks 40 support two short couplings 133 through which
passes a 13 rod 134 ; & roa cnd strip coupling 135 is fixed on the rod.
A picce of springy brass strip 136, zbout 47/10 cm- long is held in the rod
and strip coupling 135, and o similar coupling 137 is held «t the lower
end of the braoss strip.

in coupling 1%7 is held 2 2% rod 138 on whick is a collar 139, the
space between the coupling and the collar coinciding with the fork, as
shown in Fig. 3. Also on rod 138 is o further coupling 140 which holds
an 113% rod 141 ; the latter is joined by two further couplings to two
more 11w“ rods, which arc not shown in the figures.: On the lower 113"
rod the bob is fixed ; this is simply o boiler end and a face ple»e
bolted together by £ bolts, the bob being held on the rod by ¢ o 3/8% bolt
in a collar ; this arrcongement fecilitztes easy movement of thc bob up
and down the rod when ndjusting the length of the pendulum to obtain corr-
ect time keeping - sce Scction 7 in GMM,.SML.19 Grondmother Clock The
correcct length con only be found by trial ond error. - :
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Hote : - . The Royal pendulum, i.e. one whose veriod is 2 seccnds or, in
other words which beats seconds, is 39.1405"/99.4168 cm at sea level in
the latitude-of London.. At the Poles it would be 39.2207'/99,6207 cm,
and at the Equator 39.0141%/99,0961 cn in length. These figures are of
academic interest -only, and finding the correcct length of the pendulum by
trial and error is the only practical method of procedure.

2.11  ‘ltotion Work -

This will readily be understood from Fig. 10 which shows the mech-
anism to the hands seen from the right hand side of the clock (looking at
the dial) ; Figs. 2 and 7 should also be consulted. ,

The 3" pinion 111 (see Section 2.8) drives a compound 57-tooth gear
consisting of two 57-tooth gear wheels 142 and 143 bolted together face
to face and spaced by washers. This compound gear is loose on a long
threaded pin 144 bolted to the front plate 3 ; 2 collar 145 keeps it in
place. . -Pinion 111 drives gear 142 and gear 143 drives a third 57-tooth
gear 146 on the minute hand rod, which is a 33" rod 147 journelled in the

~front plate 3 and in ‘the compound strip 102, see Section 2.6 end Fig. 7.
By this arrangement a 1 : 3 rcduction betwecn spindles 10§ end 147 is ob-
tained, although they are only ' apart. A .7/16% pinion 148 is fixed on
the rear end of rod 147 znd is just scen in Fig. 10 ; the gear 146 is
loose on rod 147 and is held by a collar 149, Pig., 2. Also on rod 147,
immecdiately in front of plate 3, is another collar 150 =nd betircen it and
gear 146 is a compression spring, fully compressed, to provide = friction
clutch to enable the hands to be set, collar 149 holding the spring com-
pressed. The spring is not visible in Fig. 10, because it is concezled
behind rod 152. - o

- The necessary 1 : 12 recduction between the minute hand rod 147 and
the hour hand-is obtained as follows. The pinion 148 drives o 60-tooth
gear wheel-151 which is fixed on a 23" rod 152 on the front end of which
is o ' pinion 153, the boss of which is hidden behind the rod socket 45
nolding the dial in position, sce Fig. 10. Pinion 153 is ulsc secn in
Fig. 2 where its position is slightly excggercted, i.e. it is shown too for
forwerd, a5 it does not mesh with gear 146, but with = 57-tooth gear 154
feorming part of the hour hand assembly.

P Gear 154 is fixed to a 231" perrow strip 155 forming the hour hand,
and to two semi-circulor plates 156 and 157 by 3/8" bolts, washers being
uscd for spacing. This compound hond is mounted loose on rod 147,

. The minute hond is~a‘2%“.narrow.strip 158 bolted to an §-holc wheel

;disc 159 (& block one looks best) znd a double arm crank 160 fixed on rod

CR7. : ’

3. P.RTS REQUIRED .

The following is a list of the ‘parts required to build the model as
illustrated in this leaflet, It should be noted thet the rather large
number of washers (Part 38) includes sufficient to place under each bolt
head, os well as those used for spacing purposes or between moving parts.

1 x 3 3 x 9a .2 x  9f 2 .x 13a
SN2 x5 4 x ¢ - .8 x-10 2 x 15

3 _.x _6a 2 x  9d - L2 x . 120 1 x Ila

4 x 8 4 oxo9el T 3 x 13 . 2 x 15b


































