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UNITED STATES

PaTeENT OFFICE,

SANHHH,P.THRASHER,QE:NEW'HAVEN,CONNEOTKnmt

CLOCK.

SPECIEICA’I‘ION forming part of Letters Patent No. 653,711, da;ted July 17, 1900.
' Application filed October 19, 1806, Serial No. 609,203, (No model.)

To all whom it mal concerw:
Be it known that I, SAMUEL P. THRASHER,
a citizen of the United States, residingin New
TTaven, in the county of New Haven and State
5 of Connecticut, have invented certain new
and useful Improvements in Time-Indicating
Devices; and I'do hereby declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable otkers
1o skilled in the art to which it apperiains to

make and use the same. »

My invention relates to time-indicating de-
vices, and is especially adapted to indicate
time by figures carried upon rotating spools;
and it consists in the construction and rela-
tive arrangement of the parts, as hereinatter
described, and pointed out in the claims; ref-
erence being had to the accompanying draw-

. ings, in which like letters of reference indi-
cate like parts throughoutthe several figures.

Figure 1 is a perspective view of the case
and set-pins extending through the same,
also showing perforations in the front forex-
posing the dials. Tig. 2 is an enlarged per-
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" ism. Fig. 3 is a front view of the time-indi-
cating mechanism in connection with a cloek-
movement. Fig. 4is aside view of the same.
Fig. 5 is a top view. Tig. 6 is a rear viear.
Fig. 7 is a view, partly in section and partly
in elevation, of the outside minute-ratchet,
together with its carrying-pawl and spring,
also the count-pawl, the same being in posi-
tion at the starting-point, also showing a
35 sel-pin and an idle pawl. Fig. 8 is a view

of the parts in Fig. 7, showing their position
at the forward limit of motion. Fig. 9isa
perspective view of the several ratchets and
- pawls, showing only one of the pawls in en-
40 gagement with the teeth of its ratchet.  Tig.
" J013s a view of the same parts and showing
the count-pawl of the second shaft in en-
gagement with the deep notch of the first
ratchetand also the carrying-pawlof thesame
shaft in engagement with the second ratchet.
Fig. 11 is another view of. the same parts,
showing the count-pawls on the second and
third shaftsin engagement with the first and
 second ratchets and all the carrying-pawls in
50 engagement with their respective ratchets.
Fig. 124s a perspective view of ghaft & with
its carrying-pawl and spring. Fig. 13 is a

spective view of the time-indieating mechan-.

perspective view of shaft #' with its count-
pawl, carrying-pawl, and spring.
a perspective view of shaft h? with its count-
pawl, carrying-pawl, and spring. Fig. 15 i8
a side view of the hour-ratchet ¢ Fig. 16is
a side viewof theten-minuteratchet ¢',show-
ing two deep or count notches. Fig. 171s a
side view of the minute-ratchet e, showing a
single deep or count notch. ,

In the preferred embodiment of my*inven-
tion @ is the frame of a clock-movement. Ar-

ranged above the movement is a time-indi-

cating device, which is secured thereto by
means of the forward ends of the pillars of

Fig. 14is -
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the movement passing through perforations .’

at b’ b in the flange of its base b. -

¢ ¢ are standards secured to the base b and
supporting a shaft d,on which are journaled
ratchets ¢ ¢ ¢€°, preferably carrying time-in-
dicators; in this embodiment gpools f f' 1%
respectively. Theshaft d passes through the
standards ¢ ¢ and has pivoted on its outer
ends a pawl-carrier ¢, supporting, by means
of its upward-extending arms g'g', the shafts
R T B2 Shaft h is provided with pawl & to
actuate ratchet e. Disposed above the pawl
and secured thereto is the spring j', the use
of which I will refer to later in my deserip-
tion. Shaft 7' is provided with a carrying-
pawl %', spring j', and count-pawl [, which
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traverses over the periphery of the ratchet e

and is adapted to fall within a deep notch m
when the device is in ¢peration. Shaft I has
a like couni-pawl I, which travels in a 3imi-
lar manner over ratchet e, with its deep

notelies n m, and is also provided with the car-.

rying-pawl k? and spring j', similar to those
on shafts h and /. These count-pawls have
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their lower ends so shaped as to prevent their -

falling into the notches forming the teeth on
the periphery of the ratchets, but are adapt-
ed to drop into the deep notches m n.  The
standards c c extend upward beyond the ghaft
d and substantially to the rear of the ratch-

95

ets and spools and have their upper ends-con- -

nected by a bridge p, which is perforated and
furnishes bearings for the upper ends of the
set-pins p' p', the lower ends of the pins ex-
tending downward and passing through per-
forations in base b. Secured to the set-pins
are the collars p? p? which are provided with

spring-dogs p® P adapted to engage the teeth

100
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of the ratchets when the pins are pushed.

downward in the operation of setting the de-
viee. Said pins are also provided with spiral
springs p* p, resting at their lower ends upon
base b and their u pper ends bearing against
the underside of collars P % These gprings
yield upon the downward pressure of the set-
pins and serve to return the set-pins to their
normal position when released. The. lower
ends of these set-pins are flattened and have
corresponding slots in basebd to prevent their
turning and to insura the proper position of

. the spring-dogs in relation to their respective
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. which makes a

- which is made fast in

ratchets.
q' ¢' are idle pawls

borne upon shaft q,
the standards ¢ ¢ near
the base, the pawls being loose and adapted
to engage the teeth of their respective rateh-
etsand prevent undue backward motion dar-
ing the return movement of the carrying-

“pawls and in the operation of setting,

I will now speak of the spools and the fig-
ures which they carry.

Spool f has upon its face the ﬁgureé “1, 2,

3,4,5,6,7,8,9,0,” representing the anitg of
minutes and corresponding in number to'the
ten teeth of the ratchet e, to which it is secured
in any suitable manner, said spool making
a complete revolution once in ten minutes.
Spool /' bearsupon its face the figures<‘1,2,3,
4,5,0,” the same being preferably duplicated,
whereby the face of the spool is provided
with twelve. divisions corresponding to the
twelve teeth of the ratchst e', to which it is
secured, said figures representing the tens of
minutes and said spool making a complete
revolution once in two hours. The third
spool /2, which I designate as the ‘‘hour-
spool,” bears upon its face the numbers ‘17
to ‘“12,” inclusive, and likewise has twelve di-
visions forthe twelve numbers corresponding
to the twelve teeth of the ratchet €%, by which
it i8 carried, and revolves once in twelve
hours. Itis obvious that by duplicating the
six figures ¢“1, 2, 3, 4, 5,07 on the ten-minute
spoolf'Iam able toprovidea spoolandratchet
corresponding in divisions and teeth to the
hour spool and ratehet, thereby producing
8pools and ratchets of practically the same
size, adapting the ratchets to be operated by
substantially duplicate mechanism.

I will now deseribe that part of my time-
indicating mechanisin which ig used to des-
ignate the fractions of a mintite.

Secured to the flange of the base b is a stud
g% upon which is journaled a gear-wheel ¢,
bearing upon its hub a seconds-indicator g
provided, preferably,; with four arms, each of
whieh in turn serves as a pointer or hand ar-
ranged and adapted to traverse over 4 sec-
onds-dial ¢ secured also to the flange of the
base b and arranged in conecentrie relition
with the axis of the seconds-indicator, This
gear-wheel is driven by 2 pinion ¢® upon the
shaft of the cam + of the clock-movement,
revolution once 2 minute and
is geared with relation to said pinion as oneto

‘2. 853,711

four, the seconds-indicator thereby making a
revolution onee in four minutes and causing
each of its arms to traverse in turn over the
course of the seconds-dial each minute,

I will now speak of the means I employ to
rotate the ratchets and spools by the time-
train of the clock-movement,.

Meshing-into and driven by one of the
wheels of the time-train is a pinion 7', {clearly
shown in Fig. 4), borne on a shaft carrying
the cam r, which is geared to make a revolu.
tion once each minute. As a connection be-
tween the carrier and the clock-movement I
have provided a pivoted lever 7% and pitman
g% The cam rengages a pin 7*on the lever,
and as the cam is rotated the lever is thrust
downward and released by the cain; carrying
the carrier with it, In the present embodi-
ment I have shown the connection between
the carrier and clock-movement as g mechan-
ical connection; but obviously the mechanical
connection is not absolutely necessary, as a
device with a mechanical connection as dis-
tinguished from any other means of connec-
tion is not necessary, Ihave already alluded
to the yoke g as being pivoted upon the shaft
d, upon which it is free to turn in either di-
rection.. Upon the rear end of the yoke I
bave arranged a bar 7% of sufficient weight to
cause upon the release of the pin 7! at each
revolution of the cam the yoke to turn as the
weight-bar falls ang carry the ratchets and
spools by means of the engagement of the
pawlstherequired distance. The cam ateach
revolution, in econjunection with the pin 74, the
lever #% and pitman ¢%, serves to turn the
yoke backward, lifting the weight-bar and re-
turning the pawl-shafts and pawls to their
normalstarting-point. By disposing my time-
indicating device upon the upper end of a
vertically-disposed movement and arranging
the cam on the front of the movement, as
shown, economy of space is secured and the
device is particularly adapted to be inclosed
by a clock-case of ordinary proportions.

Thecarrier g hasin this embodiment ashaft
h pivoted toit, and this shaft carries a pawl k.
When the carrierand pawlare moved forward
by the weight % it is not desirable to suddenly
stop the spool. I have therefore provided a
checking devics,
erates to press the pawl firmly into the tooth
in the ratehet which it engages. To accom-
plish this result, I have in this embodiment
provided a spring 5/, which I preferably at-
tach to one of the rods on the carrier. o, Fig.
2,is a relatively-stationary part—in this em-
bodiment a rod—in the path of movement of
J's which rod-device spring slidingly engages
to check the movement of the spool and also
preas the pawl into its detent. )

By referring to Fig. 1 it will be seen that
the opening through which the seconds-dial
shows is curved and that the opening is of
the same length as the seconds-seale—that is,
in this embodiment a quarter of a cirele—al-
though I do not intend to limit myself to this
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which at the same time op- -
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curved scale being a quarter of a cirele. It
will be seen also that the seconds-hands are

‘spaced apart the length of the scale—that is,

in this embodiment ninety degrees-—and as
the seconds-shaft ¢? is rotated these hands
will be moved successively over the face of
the scale, and as the opening and the scale
are each substantially of the same length only
one of these hands will move over the scale
at the same time and only that one can be
seen. Consequently there will be nodoubt as
to the second indicated. : :

Having thus described the method in which
my device is constructed, I will now proceéd
to explain the operation of my invention.

It will be perceived that a rotary movement
is imparted to the cam r, which revolves once
a minute, by its shaft and pinion, driven by
the time-train of the clock-movement. As
has been previously stated, the lever 73 is
forced downward by the cam when in opera-
tion, and, being connected with the forward
end of arm 7% of the yoke ¢ by means of the
pitman ¢?, the arm 75 of the yoke is drawn
downward, as shown in Fig. 2, and at the same
time the pawls of the shafts i, 1/, and h*,which

are supported in the upper ends of arms g9

of yoke g, are drawn backward over the pe-
riphery of their respective ratchets to their
normal starting-point and carrying-pawl &
of shaft & has dropped into engagement with
the next succeeding tooth of ratchet e, with
the count-pawl [ of the shaft ' resting upon
the periphery of the ratchet e and the carry-
ing-pawl &' of the same shaft held slightly

above and out of engagement with the teeth
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of ratchet ¢. The shaft A2 has its count-pawl
I' also resting on the periphery of the ratchet
¢ and holding its carrying-pawl k? likewise
above and outb of engagement with the teeth
of ratchet e2, from which it will be seen that
with these parts in this position, as clearly
shown in Fig. 9, only the carrying-pawl k of
the shaft & is in ratchet engagement. The

other relations which these parts assume to:

each other when the device is in operation
will be discussed later on with special refer-
ence to the same, as shown in Figs. 10 and 11.

It will be further seen that in thus drawing.

the forward end of the yoke downward in the
manner described the weight-bar 78 has been
lifted to its highest point. Upon therelease
of the pin 7* from the point of the cam the
weight-bar 7° instantly falls and in its down-
ward motion draws upward the lever 7° until
its pin 7* rests at the throat of the cam, and
thearmsg' ¢’ in their forward movement have
carried their shafts h, ', and R* to their ex-
treme forward position, as shown in Fig. 8.
As has been previously stated, with the va-
rious parts in the relation to.each other just
deseribed aud shown in Fig.9, only the ratchet
¢ has been carried by this forward movement
of the yoke. Since’onlythe carrying-pawlk
was in ratchet engagement and since the
count-pawls I I' were adapted in the said for-
ward movement of the yoke to glide over the

-ad nfinitlum.

peripheries of their respective ratchets and
hold the pawls secured to their shafts respec-
tively out of engagement with the teeth of the
ratchets ¢ e?at the forward movement of the
yoke, as just described, the operation of ear-
rying forward only the ratchet e one notchata
time is repeated until the deep notch m of the
said ratehet is brought under the foot of the
count-pawll,into which itfalls,and inso doing
allows the carrying-pawl &' of its shaft to drop
low enough to engage one of the teeth of the
ratchet €, as shown in Fig. 10, whereby at
the next forward movement of the yoke both
the ratchets e and ¢' will be engaged by their
respective pawls and rotated the required dis-
tance, and at each successive revolution of
the ratchet ¢ the count-pawl !’ will continue
to drop into the deep notch m, as shown in

Fig. 11, and the said carrying-pawl k&' of the

shaft A’ will continue thereby to intermit-
tently engage at each said revolution a tooth

“of the ratehet ¢ until the ratchet ¢’ has been

thereby rotated sufficiently to bring under
the foot-of its count-pawl I’ one of the deep
notches n of the ratchet ¢?, as shown in Fig.

| 11, in which position.of the said parts all of

the pawls are allowed to drop low enough to
engage their respective ratchets and rotate
all of the spools and ratchets sim ultaneously,
as clearly shown in Fig.11, and-in like man-
ner at each complete revolution of the ratchet
e the ratchet ¢' continues to be actuated one
notch at a time, and at each one-half revolu-
tion of said ratchet ¢’ the ratchet €? continues
to be actuated asingle tooth until a-complete
revolution of ratchet e* has been made, and
so on the operation as described is continued
It will thus be seen from the
foregoing description of these parts how they
operate in causing spool f to make a complete
revolution once in ten minutes, the spool f’
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once in two hours, and the spool f* once in -

twelve hours, as stated in the earlier part of
this deseription.

As the three set-pins in their construction
and operation are substantially alike, I may
explain the same by reference to one of them,
as shown in Fig. 8. It will be seen that when
the set-pin isin its normal position it has the
end of its spring-dog slightly above one of
ihe teeth of the ratchet and that to set the
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same for the next minute or hour, as the case .-

may be, it is only necessary to press the pin
downward sufficiently to carry the ratchet
forward until the idle pawl shall have fallen
into the next succeeding notch, and it is ob-
vious that upon releasing the set-pin from the
downward pressure the spiral spring p* will
at once return the same to its normal posi-
tion. By the yielding pressureof the spring-
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dog p*it not only adjusts itself to the ratchet- -

tooth which it engages when rotating the
same, but affords a frictional contact with the
periphery of the ratchet in its upward and
return motion, whereby it sérves in case the
ratchet has been moved forward past the
proper point to draw the same backward un-
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til the idle pawl rests within its notch. In
setting the device by this means shounld the
carrying-pawl at any time be in the position
shown in Fig. 8 and its spring in close prox-
imity to the under side of check-bar o it will
be readily seen that the spring, although

foreced against the check-bar by means of the

forward rotation of the ratchet, will never-
theless yield on account of its elasticity suffi-
ciently to allow the neces:ury rotation caused
by the actuation of the ratchet by the set-pin,
Theidle pawls ¢' ¢ serve principally to pre-
vent undue backward rotation of the teeth of
the ratchets and to secure proper and acou-
rate alinement of the figures on the spools,
It will be observed that in the mechanism

- shown in the drawings and described herein
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the fall of the weighted end of the carrier in-
creases the power applied to the drum after
the inertia of the same has been overcome
and that this weight does not gradually de-
crease the power applied to the drums as in
iy application Serial No. 626,012, filed March
5, 1897, : '

It is evident that various changes in the
construction and relative arrangement of the
parts herein shown and described might be
made and yet be within the spirit and scope
of my invention, and I do not wish to be un-
derstood as in any way limiting myself to the
exact construction and arrangement of the

-several parts hereinbefore described and seb

forth; bus, . . ‘
. Having fully described my invention, what
Iclaimas new, and desire to secure by Letters
Patent, is— ‘ .

1. In a time-indicating device, in combina-
tion, a tilting yoke, & movable time-indicator,

a ratchet ¢’ connected therewith, count-pawl

Uy shaft 2% pawl %2 a second movable time-
indieator, a ratchet e? connected therewith,
spring ;' carried by said yoke and engaging
the stationary check-bar o, substantially as
and for the purposes described.

*2. In a time-indicating device, provided
with ratchets and spools carrying figures for
indicating time, carrying-pawls with springs
secured thereto and check-bar o adapted to
engage said springs, substantially as and for
the purposes described.

3. In a time-indicating deviece, provided

‘with ratchets for rotating s 0018 carrying fig-
> (=] o

ures for indicating the time of day, a check-
bar o in combination with springs 5’ 7, of the

-carrying-pawls, substantially as and for the

purposes described. . .

4. In a time-indicating device in combing-
tion a rotating drum carrying time-numerals,
a movable ratchet attached to said drum, a
pawl engaging said ratchet to move the same
to a predetermined position, and a curved
spring earried by said- pawl and adapted to
slidingly engage & relatively-stationary part
torcheck said drum and ratchet in their move-
ment and hold the same in said predeter-
mined position.

5. In a time-indicating device in combina-
tion & movable time- indieator, a movable
ratehet for actuating the same, a réciprocat-
ing pawl-carrier, a pawl carried thereby and
engaging said ratchet to move the same to a
predetermined position, a relatively-station-
ary portion, and a spring carried by said re-
ciprocating pawl-carrier and adapted to slid-
ingly engage said stationary portion to grad-
vally check the movement of said pawl-car-
rier.

6. In a time-indicating device in combina-
tion, a movable time-indicator, a movable
ratchet for actuating the same, a reciprocat-

ing pawl-carrier, a pawl carried thereby and
engaging said ratchet to move the same to a
predetermined ‘position, a relatively-station-

ary portion, and a spring carried by said re-
ciprocating pawl-carrier and adapted to slid-
ingly engage said stationary portion to gradu-
ally check the movement of said pawl-carrier,
sald spring being normally out of engage-
ment with said stationary portion,

7. In a time-indicating device in combina-
tion, a movable time-indicator, a movable
ratehet for actuating the same, a reeiproecat-
ing pawl-carrier, a pawl carried thereby and
engaging said ratchet to move the same to a
predetermined position, a weight to movesaid
pawl-carrier, a relatively-stationary portion,
and a spring carried by said reciprocating
pawl-carrier and adapted to slidingly engage
said stationary portion to gradunally check the
movement of said pawl-carrier, '

8. In atime-indicating device in combina-
tion, a clock-face having an opening therein,
a single stationary and curved seconds-seale
showing through and of substantially the
same length as that of said opening, a plu-
rality of seconds-hands fixed with relation to
each other and spaced apart the length of said
scale, said hands being located so as to move
behind said face and in front of said scale, and
means to move the same suceessively over said
scale. _

9. In a time-indicating device in combina-
tion, a plurality of drums having time-numer-
als on the faces thereof, a clock through the
face of which the numerals on said drams
show successively, a ratchet for each of said
drums, a tilting yoke, a pair of rock-vods car-
ried by said yoke, each of the same having a
pawl said pawls adapted to engage said
ratchets, and a deviee attached to one of said
rods to keep the pawl for the other ratchet
out of engagement with the ratchet on said
other drum.

10. Ina time-indicating device in combina-
tion, a plurality of drums having time-numer-
als on the faces théreof, a clock through the
face of which the numerals on said drums
show snccessively, a ratchet fixed to.each of
said drums, a tilting yoke, a pairof rock-rods
carried by said yoke each of the same havin g
a pawl said pawls adanted io ‘engage said
ratchets, and a dévice attached to ons of said
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rods to keep the pawl for the other ratchet | my signatuare in the presence of two subserib-
out of engagement with the ratchet on said | ing witnesses. '
other drum, and a curved spring carried by | '
“said yoke adapted to come into contact with |
5 the stationary part to check the movement of | ~ Witnesses:
said yoke. ‘ v S. E. LEDYARD,
In testimony whereof I have hereunto set | - W.8. TUCKER.

.SAMUEL P. THRASHER.



