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To all wihone 76 may coneern:

~ Beit known that I, JAmEs BALLANTYNE, of
Boston, in the county of Suffolk and State of
Massachusetts, have invented certain new
and useful Improvements in Automatic Per-

petual Calendars, of which the following is a !

speclfication. _ | _

~ This invention has for its object to provide
a simple, durable, and accurate automatic
calendar mechanism adapted to be operated

by clockwork and to "correctly indicate,
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through a long term of years, the day of the
week, the month, and the day of the month,
provision being made for the variation of the
number of days in the months and for the ad-
ditional day occurring in each leap-year.
The invention consists in the improve-
ments hereinatter described and claimed.
Ot the accompanying drawings, forming a
part of this specification, Figure 1 represents
an end elevation of a calendar embodying my
invention, a part of the casing being broken
away. IKlg. 2 represents a side elevation of

the same. Fig. 3 represents a section on line |

330t 1ig.4. Fig.4represents asectiononline
4 4 of Fig. 1. Fig. 5 represents a section on
line 5 5 of Fig.4. Fig. 6 represents a sec-
tion on line 6 6 of Fig. 4. Fig. 62 represents
a view similar to a portion of Fig. 6, showing
the parts differently related. Kigs. 7 and 8
are views simillar to Fig. 5, showing different
stages of the operation. Fig. 9 represents a
view similar to the lower portion of Fig. 2,
showing certain parts in different positions.
Kig. 10 represents a section on line 10 10 of

Fig. 9. Tigs. 11 and 12 represent views simi-
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lar to F1g. 10, showing different stages of the
operation. .

In the drawings, a, b, and ¢ are rotary in-
termittent gear-wheels, to each of whicha
step-by-step rotation is imparted, as herein-
after described, said wheels being connected
with and 1mparting movement to suitably-
inscribed dials o’ 0’ ¢/, one of which shows
the names of the days of the week and is
termed the ‘“week -day”’ dial, another the
numerals of the days of the month and is
termed the ““month-day’ dial, and the third
the names of the months of the year and is

5o termed the ““month-dial.” The gear-wheels

1ab e are termed, respe'ctively, the ‘‘week-

day’” wheel, the ‘“month-wheel,’’ and the
““‘month-day’’ wheel. The gear-wheels have
a common axis of rotation, and the dials are
annular and are concentrically arranged.
Each gear-wheel has in its perimeter a series
of curved recesses 20 and between said re-
cesses radial slots 21, said grooves and slots
cobperating with driving members a? b ¢?, Fig.
2, which are mounted on and rotatively en-
gaged with a driving-shaft d, the latter being
rotated once in twenty-four hours by suitable
clock mechanism. (Not shown.) Each of
said driving members comprisesa cylinder 22,
the peripheryof which is formed to enterare-
cess 20 1none of the gear-wheels,and a toothor
pin 23 projecting outside the peripheryof the
cylinder and extending parallel with its axis,
the tooth being adapted to enter a slot 21 in
the same wheel, as shown in Fig. 6*. The
driving members @* b* ¢* are continuously ro-
tated 1n unison by the shaft d, and the teeth
23 of sa1d members engaging the slots in the
gear-wheels 1mpart step-by-step movements

to the said wheels and to the dials engaged

therewith, the cylindrical perimeters of the
driving members entering the recesses 20 be-
tween the slots of the gear-wheels and pre-
venting rotation of said wheels when the
teeth 23 are not in engagement with the
slots. The gear-wheels are therefore alter-
nately rotated and locked. The cylinder of
each driving member is provided with an

| opening 24, Figs. 4 and 62, formed to re-

ceive the projecting portions of the accom-
panying wheel when the latter is being ro-
tated. The week-day wheel ¢ has seven

[ slots 21 and 1s aflixed to one end of a tubu-

lar spindle @®; to the opposite end of which
the inner or week-day dial o’ is affixed. Said
wheel and dial are therefore moved once in
every twenty-four hours by the codperation
with the wheel ¢ of its driving member a2
The month-wheel b has twelve slots 21 and
1s aflixed to a sleeve b°, which surrounds and
1s rotatable on the spindle and has affixed to
its outer end the month-dial, which is of
greater diameter than the week-day dial.
The month-day wheel ¢ is affixed to a sleeve
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~ affixed rigidly to the driving-shaft.
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sleeve b® and has affixed to its outer end the !

month-day dial ¢/, which is of greater diame-
ter than the month-dial. The -dials are

inclosed in a casing e, in the front of which

are sight-openings ¢/, arranged to simulta-
neously expose portions of the three dials.
The week-day-wheel-driving member ¢? is
The
month-wheel-driving member 5* and the
month-day-wheel-driving member ¢* are
affixed to a sleeve 25, Fig. 4, which is
adapted to slide longitudinally on the driv-
ing-shaft, so that the teeth 23 of said mem-
bers b* and ¢? are movable into and out of en-
gagement with the month and month-day
wheels b and ¢, the said members 5 and ¢
being rotatively engaged with the driving-
shaft by suitable means, such as studs 26,
affixed to the cylinder 22 of the week-day-
wheel-driving member a?, and entering ori-
fices in the cylinder of the month-wheel-driv-
ing member &%, the latter being adapted to
slide on said studs. The teeth 23 of the
month and month-day-wheel driving mem-
bers are arranged so that they operate alter-
nately, one tooth 23 being out of engage-
ment with the month-wheel when the other
tooth 1s in engagement with the month—da%f

wheel, and vice versa. The month-wheel

1s provided with twelve slots 21, as shown in
Fig. 5, and the month-day wheel ¢ is pro-
vided with thirty-one slots, as shown in
Fig. 3. ' _ . _*
To the sleeve 25, supporting the driving
members 0° ¢*, is affixed an arm 29, which co-~
operates with anarm 30, affixed to the month-
day wheel in imparting a partial rotation to
the month-day wheel, as hereinafter de-
scribed. The sleeve 25 is automatically
shifted when the month-day wheel ¢ is ap-
proaching the end.of a complete rotation
(that is, the position which displays the nu-
meral of thelast day of themonth through the
sight-opening ¢’) to withdraw the tooth 23
of the driving member ¢* from the wheel ¢
and to move the tooth 23 of the driving
member 6* Into position to engage the month-
wheel b, the sleeve 25 remaining in this po-
sition until the month-wheel has been ro-
tated one step and being then again shifted
to restore the tooth of the driving member
¢* to-engagement with the month-day wheel
and remove the tooth of the member b? from
engagement with the month - wheel. The
means for thus shifting the sleeve 25 are or-
ganized to stop the rotation of the month-
day wheel automatically on the last day of
the month, whether it be the 28th, 29th,

30th, or 31st. The arm 29 on said sleeve
acting through the arm 30 on the month-day

wheel gives said wheel the necessary addi-
tional movement required to indicate the
first day of the succeeding month and is
adapted to move the month-day wheel either
of the distances required to change from the

i
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last day of one month to the first day of the
next. For example, when the month-day
wheel is arrested on February 28 the arm
29 subsequently rotates the wheel four steps,
or a distance equal.to the length of four
numbers, thus causing “29,” “30,”” and “31”’
to pass the. sight-opening without stopping,
the wheel stopping when the numeral 1" 1s
visible. When the month - day wheel is ar-
rested on April 30, the arm 29 subsequently
rotates the month-day wheel two steps, and
when the month - day wheel is arrested on
May 31 the arm 29 subsequently rotates the
month - day wheel one step.
are provided operating onf)y In leap-years to
cause the arrest of the month-day wheel on
the 29th of February, the arm 29 subse-
quently rotating the month-day wheel three
steps. | -

The mechanism employed in this embodi-
ment of my invention for producing the
above - described results will next be de-
scribed. |

To the sleeve 25 are affixed two cams 31
32, which are preferably disks, the outer
sides of which are inclined relatively to the
axis of the sleeve, as shown in Figs. 2 and 4.

| 93 34 represent angular ears affixed to op-

posite sides of the month-day wheel ¢ and
having shoulders formed to engage the in-
chned sides of the said cams, as indicated in
Figs. 4 and 9. The ear 33 islocated a short
distance in advance of the ear 34, as shown
in Fig. 3, and the shoulders of the said ears
are so spaced apart that they codperate al-
ternately with the cams 31 32 in shifting the
sleeve 25 and the driving members carried
thereby. When the month - day wheel has
indicated “31,” the ear 33 acts on-the cam
31 and shifts the sleeve 25 and the driving
members b* ¢® and arm 29 from the po-
sition shown in Fig. 2 to that shown in Fig.
9. The tooth 23 of the month—day—whee%—
driving member is thus disconnected from
sald wheel and the tooth 23 of the month-
wheel -driving member is moved to posi-
tion to engage the month-wheel. At the
same time the arm 29 is moved into the path
of the arm 30 on the month-day wheel and
subsequently gives the latter a partial rota-
tion to indicate the first day of the month, as
above stated. After the tooth 23 of the
month-wheel-driving member has engaged
the month-wheel and imparted a step-by-step
movement thereto the ear 34 acts on the cam

32 to restore thesleeve 25 and its attachments

to the position shown in Fig. 2, so that the
step-by-step movements of the month-day
wheel by its driver are resumed, the month-
wheel being held stationary. The ear 33 is
so located on the wheel ¢ that it operates only
when the month has thirty-one days, addi-
tional automatically-operated mechanism be-

ing employed to shift the sleeve 250n the last

day of each shorter month, leaving the com-

Speclal means.
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. adjusted lug 41, Fig.

~month-day wheel and -

portion an enlargement, 39. - The month-
‘wheel is provided with a series of four-fixed

““lugs 40 and with an additional automatically-
5. When the rotation"

786 181

pletmn of the rotatmn of the month day
‘wheel to the arm 29. Said mechanism com-:
I]:IVOted at 38 tothe

prises & swinging ear 37,
aving at its outer

~of the mont -day wheel ¢ and month-wheel &

.10

j largement rigidly a

. thesleeve 25 to the position shown in Fig. 9.
' The said ear 37 then practically acts as an ex-

- tension of the ear 33, and being located in ad-
-vance. of the .ear. ‘33 it “shifts the sleeve 25
. sSooner than the ear 33 alone: would, and the

... 20

" two ears 37 and 33 hold the sleeve 2:) shifted

- long enough so that the arm 29 acts on the

B ~arm. 30 sooner and’longer than would be

caused -by the ear 33 alone, thereby acting
".upon the arm 30 so as to rotate the month-

day wheel two steps when the thirty-first day

of the month is to be skipped. . The lugs 40-

~ are.so arranged that-one o said lugs will co-

- 0

operate Wlth the enlargement 30 on April
- 30, another on June 30, another on Septem-

E l:er 30, and the fourth on November ‘30 such

N -Leoperatmn causing the arm 29 to advance

the morith-day wheel two' steps.  When the

pivoted ear 37 ‘passes the:cam 31 without
‘meeting one of the said lugs, the ear yields
to the cam and " has no effect thereon. The

- adjustable lug 41- cobperates with the en-
- largement.on the swinging ear 37 on the last

40
B riZch or the 29th. - Saidlug is formed on a le-

day of February, whether said day be the

.- ver 43, which 1s m{mnted to oscillate on the

R e e mm.———— e r mmore =
T L]
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sleeve 1®.  The lug 41 projects from one end
of the lever43 through a slot 44 in the month-
wheel b, -The nppnslte end of the lever has a

Atud 45, which enters a cam-groove 449 1n a

JeAr-W Lecl 46,which 1s mounted to Totate on'a
stud affixed to the month-wheel b and meshes
with 2 hwtl gear 47, which 1s mounted on the

shinft o rlml s prewniwl {rom rotating by a

rod 48, Fues, 2 and 5, allixed at one end 1o
saud gear ] at its nther end to the sup-
pmtmtr-fmme ~ The géar 46 haa a greater

number of teeth than the cgear 47, the niumn-

her of teeth on the gear 46 in thr-,_ embodi-
ment .of my mvention being sixteen, while

~ the number of teeth on'the gear 47 is twelve. A
This vartation, together with - the form of
the cam-groove 4‘} “causes the position of |
the lug 41 toso {'lmntr{' during each rota~ |

tion of the month - wheel as tu secure the
above-deseribed result. It will be seen

that the rotation of the month-wheel causes.
the gear 46 to re wolve step l;v step around

the fixed sear 47, the sajd gear 46 hav-

‘rangement is such an
.,the%

ruary (excepti

+will be adjusted,
brings one of said lugs into" alinement with
7, the, enlargement 39, the Tug holds the en- |
e oainst - the - month- day-
*, . wheel, and thus r1g1d y holds the pivoted ear
- 3. bald ear is located in advance of the
llted ear.33, and when thus made rigid it acts
.-in the same manner as the ear 33 in shifting

| steps. ~

| adjusted backwardly, as shown in Fig.

BEST AVA!LABLE COP\;

e

ing, therefore an intermittent planetary mo-

tion, which. causes the cam-groove 49 to
| change the position of the lever 43 and lug 41
from time to time, the extremes of the chan e

being- mdlcated in Figs. 7 and 8.  The ar-
the usual position of
lug 41 is such that on the 28th day

70

of Feb-
ina leap—year) the lug 41
as shown in Fig. 7, when ™
it codperates w1th the enlargement in the:
. swinging ear37in. making the latter rigid, the
lug being in position to cause the arm 29.to-
‘give the month-day. wheel a finalmovement of
maximun extent,-the wheel advancing four
In every. leap-year the cam-groove

49 shifts the lever 43 so that the lug 41. will be .

8,50

that 1t will begm to act a da ]ater than wllen N

it is in the positionshownin Fig. 7,the month-"..
l;emg thuscaused to mdleate “297
| before it is finally advanced by the arm.29. -
' The descrbed mechanism is timed so that tlle_ N
lug 413s in position to act. for three successive: -
years afterthe nmntll-{lay wheel hasindicated -
298’ gnd. oir the fourth. “year. aftor silid -
‘wheel has lmhcated 449020 L
-reason:that.sinée the plunetarv wvear-wheel -

day wheel

This is. fm' the: -

90 -

46 hassixtecn teeth,while the sun gear-w heelﬁ;_.., B
47 has but twelve, at each revolutmn nl’ the .

planet g gear-wheel or at the end of each year -

the planet gear-wheel is rotated-a distance .

95

equal to four teeth, and at. the end of four -
years- it aemr{lmtrlv makea 8 emul}lete rota- =
tion and the lug 41 is ag_ialn brought into the -

position’ shown | In Flu' 8. -The present year,

100 .

1904, is a leap-yeaf, ~and every fourth yeur:
hereafter for nearly two hundred years will -
also be a leap-year. Tt will e seen, therefore, -

that the ‘above-described mechanism pro-

vides for the correct automatic -operation of
the ¢alendar until A. ). 2100, provided, of

1c5r

course, the {lrlv’mtr-sllaft d lw t-{mtmunuslv

driven at the proper speed.

The month-day wheel ¢ 1s pr(wule(ll W itll s

segmental flange 52, whichaets as a auard-or
stop to yrevent the sleeve 23 and its attach-
ments llmm being moved toward” the left
from the position “shown in Fie, 4 until the

110

proper time, the ends of aaul llantw heing

]pamlml hy A space or opening 5 l‘l* "
pemms the cam 31 (o move nm *mlh
hl. the W heel ¢. -

"

week-day wheel ) o month-wheel und o mont h-
day Wheel; a driving-shaft, a driving member
aflixéd thereto and enaging the ‘woek- duy
wheeb, connected driving members having a
'-.lltllll;x and rofative vwratrmmnt with the

shaft, and adapted to engage the month-

N

}An autmnatw calendar mmprramtr 1L SC-
ries bf intermittent, gear-wheels mncluding a

120

I.25

wheel dnd the month-day wheel alternate ly,

an arm ‘aflixed to said connected mémbers

- and :ulaplml to ceOperate with a projection

on Lhe numth-tla} wheel, and means oper-

140
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ated b the rota.tmn of the month—da.y wheel | sh&ft a month dav—wheel—rota.tmw arin af-

for. shifting said driving members and arm:.
2. An automatic calendar comprxsmg
week—d ay wheel, 8 month-wheel and a month-

3 day wheel, a drwmg—-shaft engaged with the

Week—da,y Wheel connected driving members
- glidingly

- 'wheel and the month-day wheel alternately,

10 &- supplemental ‘mon th—&ay—-wheel~operat1ng

‘arm connected with said members, and means
‘for shifting the driving members and arm,

~.sald means includmcr a fixed or noﬂ-—-ad]u&t-
~.able ear carvi

mum length, a normally loose ear elso car-
“ ried by the month-day wheel, and a seties of
]ugs carried by the month-wheel and adapt-
“ed to cobperate successively with the said
ra.t the close of perlodq of shorter.
dumuwn. _+ : ~

3. An’ automatlc ealeﬂd&r comp‘t&mg al
weez(—-d&v wheel, a month-wheel and a month-*

“day wheel, a dIIVIng—Shﬂf+ engaged with the
week-day wheel, connected arwmﬂ' mambers
‘slidingly and rotatively eng&ged with the
-shaft and adapted to engage the month—w heal
and the month-day whe ael slte ernately, a sup-
. plemental month-day-wheel - (}":E“‘ﬁ,tlﬁg 2T

- 30 connected with said memberts, anf}. means for

~shifting the driving merabets g0d, arra, ssid
means Including s fixed or »1:)"1~h,{3nz~uqu
-ear carried by
erating at the clese of a pe imd Of ThaXimun
- the month—dav wheel, and a serica n{ s ear-
tied by the month- whﬂol and ada gl £G4 O
operate succesqwﬂlv with the said loose imen-
ber at the close of varving periods of shovter
L{,mfr adjusiabie,
and- means cperated by the rotation of the
‘month-wheel for ad]u:-;mm said jne,
4. An automatic calendar comprising a
week-day wheel, & month-wheel and n month-

“45 day wheel, o dlwm{-r-‘)f aft engaged with the

veek—dav wheel, connec ted- d:m e IMembers
slidingly ﬂ.nd mtatntuy emnuwd with [ﬁ(‘

‘and rotatwely engaged with the
“shaft &nd adapted to. engage the- month-

rried by the month- day wheel, and
1 5 operating af.the close of & period-of maxi-

the. momh—-dav M.,wi and op- |

e L m

fixed to said members, a pair of cams also af-
| fixed to said memberb ears affixed to the

and m.vmfr atr znlargement, a ‘series ‘of lugs

on’ the monlh ﬁhﬁ’t‘T ada ted to cooperateﬂ-‘;
_successwelv with: sald enl rtrement ‘one-of .

50

month-day wheel and pmjectmcr from oppo-- -
site sides thereaf for engaging. said canis and

shlftmg the said driving members.and arm, a-

swinging ear ca~ried by the month-day wheel

55

said ‘ears: bemg adjustable and’ means oper-

ated bv the rotatmn Gf the month—u hee for-- g

ad justing said lug.

60

5. In an autemauc calendar a month-_.
W heel having a, sertes.of lugs one of which:is

adjustable,"a lever carrying said’ adjustable
lug and adapted to oscillate on-the axis of

.__the month-wheel, a fixed gear concentric with -
the’ axis of the month-wheel,and a planet-

gear meshing with said fixed gear and rota-

tively connected with the month—-whod said

pl&net,.a-ear hamng a CAmM-groove engaging 8 -

stud on: the:said lever,: one gear hzwmfrj_ *

ereater nunber of teeth than the: other..

6. .An. automatic _calendar; cnmprmnﬂ' N
month-w hem and a month-

'week-d ay wheel a
day wheel, nhlft&ble driving members for im-
pelling the month. and month-day wheels al-

-temately and automatic means actuated by
- the rotation of the sdid month and mcmtn—j

dav wheels, for shifting said members,
An guwﬂatic calendar: compris mg a
k—-aaw heel, a month-wheel and a month-

4 .dm;' wheel, shlfta.ble driving members for im-
335 ]Gngth a normﬂl’v loose car m.. 5 encried by |

pelling the month and month-day wheels al-

70

8o

:m*natelv, s supplemental month-day-wheel-

impelling member connected with said driv-
means actu-
ated by the retation of the said month and.
mor th-dtw wheels for shifting said members.

e members and sutoimatic

In te.atlm(mv whereof 1 hzwe affixed mY;~

Slgnature in pre,sence of two witnesses.
E . A’\[hb BALL‘ \ITYI\ E.
Witnesses.
- C. T, BR&‘.'N',
- H. L. Rosuins.
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