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To wll whom it maily CORCEFHL:

Be it known that I, JosEPH LINDAUER, of
the city, county, and State of New York, have
invented certain new and useful Improve-
ments in Time-Pieces, of which the following
is a specification.

My improvements relate to a new method
of indicating time. Heretofore it has been
universallyindicated by meansof a dial or face
plate with figures representing the hours
placed radially thereon, and a hand or hands
for pointing to such figures. Nearly always,
when written or printed, the time 1s expressed
in figures in one line—as seen, for instance, in
railroad and steamboat time-tables, in the
newspaper advertisements, &c. A time-piece,
to express the hours and minutes on its dial
or face plate, so that it can be read the same
way, is the result of my invention. To effeci
this, mechanism has been devised by me, and
placed in combination with a dial or face plate
containing, instead of a circle of figures with
hands or pointers, as before referred to, a se-

ries of openings, in which the hours and min-

utes are at proper intervals exposed to view.
The new division of time into hour-belts over
the country can by my invention be efficiently
registered, and the change easily computed
when passing from one belt to another. In
case stich computation and division of time 1s
made universal—that i1s, extended around the
wqrld, doing away with the a. m. and p. m. dis-
tinction-—my invention would be equally ap-
plicable to such system, as it will ouly be nec-
essary to continue to expose the hours in one
of the dial-openings up to 24, instead of stop-
ping at 12. Thus, for illustration, half-past
ten o’clock p. m. would be indicated 22.30,
(twenty-two o’clock and thirty minutes. )

I will now proceed to describe & mechanism
by which I have worked oub the continuous
indication of time by hours and minutes on a
dial.or face plate without the aid of figures
permanently attached thereto, and hands or

pointers in connection therewith.

In the drawings, Figure 1 1s a dial or face
plate, to be used in connection with the oper-
ative mechanism of a time-piece, exposing
thereon the correct time in hours and minutes

— i r— T — —

arrangement of disks for carrying out my in-
vention, each containing a series of figures
thereon,in this particularinstance, for indicat-
ing hours from 1 up to 12, and minutes from1
up to59, inclusive. Fig. 3isaview of the inte-
rior mechanism of a time-piece employed for
operating these disks,constructed according to
my invention, the front pillar-plate and said
disks being removed. TFig. 4 is a horizontal
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cross-section of said mechanism, taken in the 60

line zx of Fig. 1. Tig. b isa detached view of
the ratchet-wheel mechanism for the main-
spring. Tig.Gisarear view of the wholemech-
anism of the time-piece, a part of the rear pil-
Jar-plate being shown broken away to exhibit
some of the more novel elements comprised
within my invention. The older and well-
known elements, such as the trains of wheels,
escapement, &e., are represented by dotted
lines. Iig.7 is avertical cross-section taken
through the line y ¥ of Fig. 6. Figs. S to 15,
inclusive, are detached views of some of the
novel elements comprised within my 1nven-
tion. |

Old elements, such as mainspring, the train
controlled by the escapement, &e., will not be
deseribed with unnecessary detall, as such are
well known in the art, and can be modified or
rearranged without affecting the character or
natare of my invention. |

1 is the front pillav-plate, 2 is the rear pil-
lar-plate. 3 is the arbor, upon which the
mainspring is placed, pivoted in the rear pil-
lar-plate, its front end extending through the
front pillar-plate and the dial or face plate,
for conveniencein winding. 4isamainspring-
barrel having the outer end of the spring con-
nected to its inner periphery. 5 1s the great-
wheel rigidly attached to the end of this bar-
rel, but moving freely on the arbor 3. The
other end of the mainspring is connected to
this arbor by the hook 6. Another great-
wheel, 7, turns with the arbor 3 in the run-
ning down of the time-piece, but does not
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turn with it in the winding up by reason of g5

its pawls acting on a ratchet-wheel, which 1s
rigidly connected to such arbor. (See Fig. 5.)

The object of the great-wheel b is to move
the train of wheels which is controlled by the

co by figures. Tig. 2isafront viewshowing one | scape-wheel, and by means of which the min- 100
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- its pinion 13 gearing with wheel 10.

IS

) _ 309,306

ute let-off is directly, and the hour let-off in-
directly, timed. The great-wheel 7 moves a
train of wheels which furnishes the power to
move the figure-disks at the change of the
minutes and hours, as the same are continu-
ously and timely let off through the time-train
of wheelsand its escapement wbove referred to.
The time-train of wheels controlled by the
escapement 1s constituted as follows: S is the
first wheel, its pinion 9 gearing with the great-
wheel 5. 10 ] is the second wheel 1S pmmn 11
gearing with wheel 8. 12 is the third wheel,
lilsthe
fourth wheel, 1ts pinion 15 gearing with wheel
12. The GSC‘lPB wheel 16 has on itsarbor a pin-
1on, 17, which gears with the fourth wheel, 14.
The Lmd of escapement here used doe5 not
require any description in detail. Its form
and kind can be varied for different stvles or
sizes of time- pieces embodying my inven-

tiomn.

The train of wheels which furnishes the

- power to turn the minute and hour disks is
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constituted as follows: 18 is the first wheel,
1ts pinion 19 gearing with the great-wheel 7.

920 is the second wheel 1ts pinion 21 gearing
with wheel 18. 22 is Lhe third wheel, 115 pin-
1on 23 gearing with wheel 20. o the second
wheel, ‘)0 1s geared a pinion, 24, rigidly fixed
on a &Jeeve, 25. This sleeve fmd pinion work
loosely on a shalt, 26, such shaft having one
end pivoted in the rear pillar-plate and the
other extending through the front pillar-plate,

50 as to obtain its other be‘mrmn in the dial or
face plate. The sleeve 25 e\tends throngh
the front pillar-plate, and has attached to lt
between such plate and the dial-plate the disk
27. On the outer edge of its surface facing
the dial-plate are plau}d ab equal tllBLdIlLeh
the units of the minutes in 1;110110111-*—-111111015,
1 to 9, imnclusive—with a zero (0) to aad inin-
dlClt]n”* the minutes above nine in connee-
tion w 1tl1 another disk, hereinafter explained.

On th(, shatt 26, upon wlu(,]] thissleeve 25 and
disk 27 have JlOG motlon, and between such

disk md the dial-plate is rigidly attached an-
other, but smaller, disk, ._uS, placed within a
dished portion of the disk 27, and so that the

exterior surfaces of the two disks shall be
flush with each other. U pon the outer cdge
of this disk 28 and facing the dial- pl.;tte are
placed at equal distances the figures 1 234 5
0, 80 as to obtain the tens of wiits of the min-
utes up to.the even hour., Ifrom thelast min-
ute of the hour (59) we go for the time to the
hour-disk, which will bt,, presently described,

the disks 27 and 28 then each exhibiti ng zero,

thus 0 0. 29 1s an opening in the dial- I)LLLG

which hrings into view simply those poﬂmn&
of the f;urmges of the two referred-to disks,
containing the units and tens of wunits of the
minutes indicated by the run of the time-
picce.

L will now proceed to explain how these
minute-disks are operated to properly deter-
mine the fraction of the hour. To the third
wheel, 22, is geared a pinion, 30. The shaft

T and 12
and as t]m cam 40 moves in the direction 01

| bor of the let-off arm 32 is turned by the third

y ol, carrying the pinion 30, extends through

the rear pillar-plate. To 511011 end of the shaft
1s attached a let-off bar, 32. . The bar makes
but half a revolution at the end of every min-
ute by reason of its being controlled by the
time-train of wheels. This periodic semi-ro-
tation of the let-off bar is accomplished by
means of a mechanism operating between the
time-train and the train giving power to oper-
ate the figure-disks. Thele 1S an opening
macde 1n ‘Lhe rear pillar-plate above the let-oft
bar and about midway between it and the rear
pivot of the fourth wheel, 14, of the time-
train. 33 18 a small block ]Jlnﬂed at o4 on thoe
mner side of the rear pillar- ])hto 3D 18 a
cock or bridge attached to this hinged block,
SO as to pr OJeeL through the said opening and
Lohold pivoted between it and the block an
axle, 3 Ihis axle carries an enlargement or
81)00] 8( towhichis rigidly mttﬂchedabm COll-
sisPing of two arms, sS and 39, one, 38, extend-
1ng upward inside of the pillar- ljlqte bifur-
cated at its end, so as tograsp a cam, 40, rig-
idly attached to the arbor of the fourth whed
14, between such wheel and the pillar- 1)1:;Lte
and the other, 39, extending downward on the
outside of the 1“}1]1;11 -plate, hmmg at its end
aclrcular enl.;u gement carrying two short pins,
41 and 4.2, 1)1'0J60L1un ]1011/101112:;1}113? oubward
and obliquely arranged with reference to each
other, so that one shall be a Iittle higher than
the 011101. This bar, consisting of two ar 1n18s,
a8 and 39, is shown i 111 Figs. 12 and 13, 1n the
exireme nﬂht and left pO&lthIl assumed by it
through the throw of the cam 40 on the ar bor
of wheel 14, that shown in Tig. 12 being the
throw of Lhe bar by the u:(,elm 1 40 to the ¢X-
treme left having reference to the lower arm,
39, and 8o as to arrest the let-off har 32 after
1ts complete let-off, 1n order to indicate the
next minute.  The let-off bar is now shown
with one of its ends resting ona pin, 41, If108.
, ab the (*0111111@11@0111&1& of 1]10 mmute

the arrow, the arm 39 moves off to the rio oht,
and between the thirtieth and forty-fifth sec-
ond the end of the let-off har drops from off
the pin 41 onto the pin 42, thus performing
the partial let-ofl.  The cam 40 has now as-
sunmed the position shown in Fig. 13, and the
arim »% moves to theleft during Lhe 1(,111{1111(1@1
of the minute, (fifteen Seeonds ) which causes
the pin 42 to move away from the end of the
let-ofl bar 52, so that a projecting stud on the
end of the lct oil bar can now pass freely be-
tween the pins 41 42, allowing the har to Lurn
SO as to bring 1ts othel eud up to be 'Ill‘eStLd
by the pin eLl which is now placed in its path,
thus causing Lht, completelet: off and the turn-
ing of the nmmte dial to the next minute to
be indicated. Thus is the connection made
between the time-train and the minute and
hour disk train, and the minutes expressed
consecutively.

The operation of the complete let-off of the
ari 32 1s as follows: The pinion 30 on the ar-

!

SO

QO

100

105

110

IT3

-
[-J
i




10

D
It

30

3
i

40

OC

309,306

wheel, 22, of the train driving the disks.
the arbor of the third wheel 1s the pinion 23,
which is turned by the second wheel, 20. t'he
second-wheel, 20, also turns at same time the
pinion 24, as before stated, a sufficent distance
to change the unit of the number ol minutes.
The 1)1111011 21 on the arbor of the second
wheel, 20, is turned by the first wheel, 15
The ﬂleat wheel 7 drives the pinion 19, w hwh
]’.Lttel‘ is situated on arbor of first nheel, 18,
as hereinbefore explained. ‘

The tens of minutes are changed as follows:
Theshaft 26 hasa small hexag oml sided bloek,
43, rigidly fixed onto 1t abont midway between
h epillar-plates.  Upon one face thercof are
placed six pins at equal distances from each
other, virtually forming a six-leal pinion.
Upon the arbor of the second wheel, 20, ui-
derneath this pinion, are two disks, 44 andmj
rigidly connccted to each other and to thear-
1)01 The periphery of disk 44 is immediately
underneath the block 43, and has at six oqual
intervals depressions 46, so deep aund wide
that when a depression coincides with o side
of the block 45, the block can be turned on
the periphery of the disk 44 within sueh de-
pression.  On the disk 45, ab equal distances
from each other, arve SIX projections or teeth,
46, for gearing with the leavesof the block 4,_},
one of each of such teeth 47 being oppovitc to
one of the depressions 46, so that it will act on
one of the leaves of block 43 and give thesald
block one turn, while one of 1ts sides coin-
cides with and i1s within onc of such depres-
sions 46. This being at the sixth of the hour
(every ten minutes) permitls the shalt26 to be
turned sufficiently to exhibit a figure repre-
senting the tens of minutes in the opening 2
of the dml or face plate. The last movement
after the five will be:0, or a space merely, he-
cause of the exhibition of the full hour at that
interval.
on its cdee, the fixed disks 44 and 45 move
away, .Lmd its adjacent hexagonal edge rides
on the smooth periphery lelc betw mn cach
two depressions 46 of disk 44 (see Fig. §) un-
til another sixth of the periphery is moved
along and it reaches the next d@l‘:l@%‘iiml 40,
16plusenunﬁ ten minutes, or the sixth of an
hour, when the same oper {111011 of the partial
rotation of block 43 isrepeated. The hexago-
nal bloek 43 is retained in fixed position
against such periphery by the gentle action of
aspring, 47, the freed end of which rests agalnst
one of its edges, the other end of the spring
being affixed to the upper leit-hand pilar.
AS this shaft 26 makes 2 whole revolution
once an hour, 1 place on 1t between these
fixed disks 44 45 and the rear piilar-plate, a
snail, 48, by which will be let off the hour
meehamsm at cach completion of the hour by
the units and tens of units of mmute dials
through the shaft 26 and sleeve 2

The mechanism controlling thﬂ huur dial 18
as follows: At the left end of the piilar-plates
is ashaft, 49, onc end being pivoted in the rear
piliar- phte and the other endl passing through

E}‘l

- the next adjoining noteh 1n 1t.
| withdraw the pin 56 from out of the noteh,
Assoon asthe block4ds1s so turned |

[ ———— TR

-, "
L

On | the front pillar-plate, and having keyed there-

to between the front pillar-plate and the dial
or face plate a disk, 50, onwhich are placed the
hours consecutively in a cirele from one up-
ward. An opening, 51, 1s made in the dial-
plate, so that the hour Judicated by the oper-
ation of the trains may be observed. 32 18 a

disk on this shaft 49, containing in its periph-

ery as many notehes 53 as there are hoursrepre-
sented on the hour dlSL, such number being
twelvein the time-piece herein desecribed. 54
is a shaft pivoted in the pillar-plates, contain-
ing an arm, 53, whbich has a pin, 56, projecting
out horizontally {rom 1its ﬂeu end,which drops
into one of these notches 53, to Leep in afixed
position the hour-disk, emept while the disk
is being moved to exhiibit the nexd suceeeding
hour, when it 1s elevated out of such notech in
manuner as hereinalter explained. A spring,
57, impinging uapon the top of this arm 55, ex-
tends horizontally out from the inner face of
the front pillar-plate and serves to give the
required gentle pressure on the arm 59, so that

its pin 56 will always drop promptly into a

noteh at the proper instant and remain there
until removed therefrom. On the shaft 49,
between this notehed disk 52 and the rear pil-
lar-plate, 1s a hollow arbor, 53, carrying a
disk, 59, whieh iatter abuts close up against
the notched disk 52. At 60 on disk 59 is a
short projecting arm, carrying a pawl, 61,
having a spring connected to such arm, and
impinging on the back of such pawlin the
nsual manner, which pawl will at the proper
interval of timetake into one of the notehes of
disk 52 and carry forward such disi the dis-
tance of one noteh—that is, until the pin 56 of
arm 5o, which hasin meantime heen withdrawn
from the notched wheel, again engages with
In order to

there is iinged at 62 a loose block, 63, carry-
ing a pin, 64, which projects toward and over-
laps the piu 56 up to the side of the notehed
disk 52. The pin 62 rvides on the periphery
of disk 359, which periphery 1s nearly flush
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with the bottem portions of the noteches of disk

D2, At a projection, 63, ou disk 59 1s hinged
an artiy, 66, bifureated at 16s other end, 67, so

as to embrace the arbor of the second wheel,
20, between the snail 45 and the rear pllhl-
pmte. Contact between this arm 66 and the
periphery of thesnailis made by means of the
pin 63, AL 69 on digk 56 is riveted an ar 111,
70, earrving a weight, 71, serving from its po-
sition to keep the pin 68 1n close contact with
the snail, and so that as the snail rotates,
brineinge its greater diameter out in the di-
rection of the hour-disk mechanism, the arm
66 will be moved in same direction, carrying
ap the weight 71, also the pin 64, which is
beveled, Iigs. 10 and 11, so that as it ap-
proaches the reduced end of pin 56 projecting
over periphery of disk 59, which 1s corre-

spondingly beveled, 1t will ride up over and
take a position on the other side of such pin
06, and so positionitself that its lower or knife
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edge will at the proper instant of time raise | as a limit to the upward movement of arm 7.

up pin 56 out of the noteh it rests in, and dur-
ing this movement the pawl 61 is bron ohtinto
1)0511:1011 in order to be ready to drop into one
of the notches of disk 52, for the purpose of
carrying forward the disk 52 and relocking it
11 position to show the next suceeeding Lour.
The operation is as follows: The snail 48
having pressed outward the arm 66, and such
arm hwnm rotated the disk 59 in direction
shown by arrow in Iig. 10, the weight will be
gradually raised, and the pin 64 bu caused (o
ASSUIE A position on inner side of the pin 56,
ready to elevate the latter by passing u nder
it.  The pawl 61 will also bv this movement
have been withdrawn from its notch and PO-
sitioned so as to drop into the next sneceeding
noteh, as before stated.  As soon as the pin
68 drops oif the largest diameter of snail 48
the weight 71 will be caused to rotate the disk
09, (In direction of arrow on Fig. 11,)and the
1}111 64 will at same time elevato the locking-

pin 56 out of 1ts notely, and allow the pawl 1 !

to drop into the notch on disk 59, whien it
18 positioned a little 1n advance of at that in-
stant, and thereby rotate the disk 532 the dis-
tance of one noteh, at which point the lock-
pin 56 will arrest and lock 1t by dropping into
the first notch rotated to a position under-
neath 1. Sueh rotation will bring up to and
expose in the opening 51 on the dial or face-
plate the next consecutive hour-number of the
disk-plate, which latter 1s rotated by the shaft
49, as before stated.

Ifig. 10 represents the position of the parts
last described just betore the pin 64 has passed
to the Inner side of locking-pin 56, and just
before the end of pawl 61 ll"l% reached its po-
sition opposite the appmplmte noteh to en-
vage with, when pin 56 is elevated and disen-
gaged from its notch.

Ifig. 11 shows the pin 64 as having just dis-
enganed the pin 36 from the noteh, while the
pawl 61 has dropped into the 1101;(,]1 1t has
been rotated opposite to, which movements
are practically Simultfmeous, L0 secure the ro-
tation of the disk 52, so that the locking-pin
06 (the pin 64 ]mvmn now passed away “from
1ts under side) shall tfﬂge into the next sue-
ceeding notech, the pawl 61 carryvine the disk
H2 "Llonﬂ until 1L 18 arrested and the hour-disk
%cure]y locked, the change of the hiour beine
thereby indicated. The bloeT' 30 18 pwowd
to the pillar-plate 34, so that by depressing its
rear arm, 72, it will draw to one side the arm
29, and permit one end of the let-off bar 32 to
pass between the pins4dland 42, so as to change
the figures representing the min utes and h(}Ulb
1n the dial-openings. Theblock 33 is,after such
movement, returned to its normal ])OMUOL Dy
the flat spring 73, one end of whieh is attached
at 1ts rear portion, and the other end nresses
against a pin, 74, on the inner face of the rear
pillar-plate. The tension put on the Spring

by depressing the arm 72 will mltmlmtlmlly
bring the block 33 into its normal position
again on releasing such arm, a stud, 75, acting

The fractions of a minute, or the seconds, may
be indicated by a second-hand, 76, which 1is
placed on the end of the arbor of the fourth
wheel, 14, of the time-train projecting through
to the front of the dial or face plate.

My 1mmprovements are equally applicable to

- a movement In which 16 18 desired to embody

a striking mechanism or chimes mechanism,
or both, as such features can be readily added
thereto by
wheels 1in manner well known to those skilled
1n the art.
I clain—

. The wmbnmtlon with & malnspring or
11.5 {ﬂqmv alent, of Y0 trains of wheels, one
train controlled by the escapement and the

other train for drivi ing the minute and hour

disks, with anintermediate minate let-off bar,
and viprating cam-bhar between sald trains 101
letting off the last-named train at the proper
meervals to drive around the minuate and honr
disks. | -

2. Wne combination, with the mainspring
or its equivalent, of two trains of wheels, an
intermediate minute let-off bar connecting

such trains, minute let-oft disks, hour let-off

disk, and mechanism connected with and con-
trolling the let-off of said disks.

3. The combination, with the mainspring
or its equivalent, ol two trains of wheels, an
intermediate minute let- off bar connecting

such trains, minute let-off disks, hour let-off

disk, mechanism connected with and control-
hng the let-ofl’ of said disks, and a dial or
face plate 1n which are openings to expose af;
the properinterval of time fligures indicating
cach minube of the hour and the full hour.

4, "T'he arrangement of the arms 38 and 39
between the arbor of the fourth or last wheel
of the time-train and the leb-off bar, the arm
35 belng constructed with a bifure: ated end o
oTasp auﬂ be operated by a cam on such ar-
bor, and thﬂ arm 39 construeted with two pins,
41 and 42, on which the let-oft har acts to Jet
off intermitiently the train drivinge the minute-
disks, and thereby turn the said disks, so as
to exhibit the number of minutes during the
hour the time-piece has ran.

5. Fhe arn dng@meut of the arms 38 and 39
between the arbor of the fourth or Iast wheel
of the time-train and the let-off bar, the arm
35 belng constructed with a bifurcated end to
orasp and be operated by a cam on such ar-
bor, and ‘the ATl 59, cou%tl ucted with two pins,
41 and 42, on w 111811 blic let-oif’ bar acts to let
olt Intermittently the train drivinge the min-
ute-disks, and thereby turn the said disks so
as to exhibib the number of minutes the time-
piece has ran, 1n Pombimfion with o hinged
block suppor tmw the arms S and 39, by which
the driving- train can be let off and the min-
tte-disks rotated ab will.

0. The construction and arrangement on the
driving-train of two disks, 44 and 45, in com-
bimation with & hexagonal-sided pinion, 423,
and a disk indicating the tens of minutes in

means ol appropriate trains of
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the hour, and a snail operating against a bar,
66, which 1s connected to the hour-disk mech-
anism. |
7. The hour-disk mechanism, consisting of
5 a disk, 52, rigidly connected to the hour-disk
shatt, having as many slots in its periphery as
there are hours on the hour-disk, an arm, 55,
and 1ts pin 56, for locking disk 44 in fixed po-
sitlon, and a disk, 59, to which 18 attached the
ro pawl 61, the hinged block 63, carrying « pin,
04, for releasing arm 55 from disk 44, and the

q

e

weight 71, which disk is connected to the train
driving the minute-disks by a bar, 66, which
latter 1s bifurcated atits end and caused to 1m-
pinge against the periphery of the snail by 153
means of a pi, 63,

JOSEPH LINDAUER.

Witnesses:
Jamus H. HUNTER,
o, MARSITALL.
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