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My invention relates to elapsed-time indica-
tors and pertains more particularly to a dial
mechanism and reset device for such indicators.

An object of the invention is to provide a
simple mechanism for alining the hands of an
elapsed-time indicator so that all of the hands
will start from the same starting index at. the
beginning of an elapsed-time measurement.
Another object of the invention is to provide a
simple mechanism for alining all of the hands
of an elapsed-time indicator at the beginning
of & measurement, which mechanism is so con-
structed as to allow all of the hands to describe
more than one complete revolution of the dial
during an elapsed-time measurement.

A further object of the invention is to pro-
vide a reset mechanism of the above type which
may be easily adapted to conventional clock
construction.

Further objects and advantages of the inven-
tion will either be specifically brought out in

the following description or will be apparent

therefrom.,

An elapsed-time indicator according to my in-
vention, in its broadest aspects, comprises a
clock mechanism which is provided with at least
one clock-hand, along with suitable dial means
for said hand having time indices including
starting index means, My indicator further
comprises detent means which is fixedly mount-
ed with respect to the dial means and is pref-
erably mounted thereon. The detent means is
adapted to engage the hand and is so positioned
with respect to the starting index means and
the hand as to bring the hand into alinement
with the starting index means when the hand
is in engagement with the detent means. And
means are also provided for producing relative
rotation of the dial means and the mechanism

to bring the detent means into engagement with

the hand.

As one specific example, the clock mechanism
may be provided with at least two hands and
adapted to drive one at a relatively low speed,
such as a minute-hand, and one at a relatively
high speed, such as a second-hand. With this
arrangement the detent means may be adapted
to engage the low-speed hand without engaging
the high-speed hand. Relative rotation of the
dial and the mechanism will first cause the de-
tent means to engage the low-speed hand and
aline it with the starting index means, and fur-
ther relative rotation will cause the low-speed
hand to rotate relative to the mechanism and
the high-speed hand whereby the two hands
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may be brought into alinement with one an-
other and with the starting index means.

In its more specific aspects my invention con-
templates conventional clock constructions uti-
lizing self-starting synchronous electric motors
as timing mechanism since they may be conven-
iently stopped and started and are therefore
readily adapted to elapsed-time measurements,
With conventional mechanisms the time-indi-
cating hands are for the most part mounted
substantially coaxially, and for that reason the
relative rotation of the dial and the mechanism
used to obtain the desired positioning of the dial
and hands is produced substantially about the
same axis. I also contemplate constructions in
which the hand or hands which are engageable
by the detent means make more than one com-
plete revolution of the dial during any one
elapsed-time measurement. To accomplish this
the detent means may be mounted for limited
movement toward and away from the plane of
the dial and is adapted to move out of hand-
engaging relation to allow the hands to over-
take and pass by when said hands,are moved by
the clock mechanism.

It is generally preferable, but not necessary,
to mount the indicator in a relatively fixed po-
sition as a component of an apparatus, for ex-
ample, in which case it is within the contem-
plation of this invention to arrange the indica-
tor so that the dial is maintained in a fixed po-
sition so as to always be viewed in the same as-
pect, or, alternatively, to mount the dial so as to
be movable with respect to the apparatus. With
the last arrangement the dial may be viewed
in a different aspect at the beginning of each
measurement or it may be returned to the same
position at the beginning of each measurement,
as will be brought out more fully hereinafter.
In the first arrangement the clock mechanism
is mounted so as to be rotatable with respect to
the dial and the apparatus, and in the second
arrangement the mechanism is mounted in a
fixed relation to the apparatus and the dial is
mounted so as to be rotatable with respect to
the mechanism and the apparatus.

The above and other features of my invention
will appear in the ensuing description taken in
conjunction with the accompanying drawings,
in which:

Fig. 1 is a front elevation of an elapsed-time
indicator according to my invention showing the
hands (minute- and second-hands, in this in-
stance) alined on the starting index prepara-
tory to the measurement of elapsed time;
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Fig” 2 is a view thereof with the hands indi-
cating an elapsed time at the end of a measure-
ment; ’

Fig. 3 is a view thereof during the process of
resetting the hands, with the detent means just
engaging the minute-hand;

Fig. 4 is a view thereof showing the comple-
tion of the resetting operation, with the hands
again in alinement with the starting Index;

Fig. & Is a partly sectional side elevation of
the complete elapsed-time indicator illustrated
in Figs, 1-4;

Fig. 6 iIs a perspective view of the dial illus-
trated in Figs. 1-5, showing the resetting mech-
anism in greater detail;

Fig. 7 is a sectional detail taken along line
1—17 in Fig. 6, illustyating one form of detent
means;

Fig. 8 is a front elevation of a modified form
of my invention, illustrating an arrangement
adapted to make elapsed-time measurements
when at least two of the hands are adapted to
make more than one complete revolution of the
dial during any measurement;

Fig. 9 is a sectional detail taken along line 3-8
in Fig. 8, illustrating the modified form of detent
means used therein with the clock hands shown
in alinement with one another; and ‘

Fig. 10 is a partly sectional elevation of a mod-
ifled form of indicator according to my invention,
which is provided with a fixed dial so as to be
viewed in one aspect at all times. :

Referring now to Figs. 1-1, particularly to Fig.
5, my elapsed-time indicator is indicated gener-

ally at { and is shown as comprising a clock ¢

drive mechanism which includes a clock motor
2 such as a self-starting synchronous electric
motor, suitable reduction gears 3 which connect
the motor 2 with clock hands 4 and §, which are
adapted to rotate at different speeds in the same

direction with respect to a clock dial 6 to give.

elapsed-time indications. In accordance with
conventional practice, the high-speed hand B§,
which is a second-hand, is directly connected
through a shaft T to a gear 8 which meshes with
a pinion 9 which is directly geared to the clock
motor 2. Thus, manual rotation of the hand 5
requires the rotation of the clock motor 2. This
usually requires more force than can be applied
to the hand 5§ without bending, and as a conse-
quence it is usually not feasible o reset the sec-
ond-hand manually. The low-speed hand 4,
which may be a minute-hand, is usually mounted
coaxially with respect to the second-hand on a
hollow shaft or sleeve 10 through which the
shait T extends. The sleeve 10 is adapted to be
driven at a speed of one revolution per hour
by means of a gear i which is suitably meshed
in the mechanism 3. This gear drives the sleeve
by frictional engagement with a flange (2 pro-
vided on the sleeve. A spring washer 3 is pro-
vided for pressing the gear 11 against the flange
12 to provide the necessary frictional engagement
for driving the hand 4. At the same time, this
frictional coupling permits manual setting of the
minute-hand 4. The above construction is con-
ventional and is outlined merely to show the
adaptation of my invention to such conventional
structures.

The above-described clock mechanism and
hands are all mounted on a suitable base struc-
ture {4 which is adapted for mounting in a fixed
relation on a piece of apparatus or in a suitable
casing or stand. The base structure {4 is pro-
vided with suitable means for supporting and
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Journaling the gears 3 and the clock shafts 1 and
10, including a plate I8 to which Is attached a
bezel ring 1§ for holding a cover glass 7. The
dial § is mounted between the plate {5 and the
glass iT and is adapted for rotation about the
axis T by being mounted on a hollow shaft or
sleeve 18 which surrounds the sleeve 10 and is
independently rotatable with respect to sald
sleeve. In conventional constructions a sleeve
corresponding to the sleeve I8 is provided for
rotating the hour-hand. This sleeve may be
used for rotating the dial by removing the hour-
hand and the gearing linking the minute- and
hour-hands and attaching the sleeve to the dial
by sultable means as shown. Suitable means are
provided for independently and manually ro-
tating the sleeve 18 and the dial 8 which is con-
nected thereto, with respect to the sleeve (0.

Such means may comprise a gear 18 which is
afixed to the sleeve I8 and located beneath the
dial 6, an intermediate gear 20 meshing with the
gear 19, and a pinion gear 21 which meshes with
the gear 20 and is provided with a shaft 22 which
1s adapted to be manually rotated, as through
the agency of a knurled knob 22a which may be
located exteriorly of any casing means provided
to enclose the clock structure. A pawl! 20a may
be provided to prevent counter-clockwise ‘move-
ment of the dial by the operator. This prevents
the operator from placing the detent on the right-
hand side of the hand 4 where it would interfere
with the measurement.

My indicator further comprises detent means
such as a pin 28, which is fixedly mounted with
respect to the dial 6—mounted directly on the
dial in this instance—and is adapted to engage
the minute-hand 4 without engaging the second-
hand § (the hand 4 being more closely spaced
to the plane of the dial than the hand 5). Thus,
upon rotation of the dial 8 by rotating the shaft
22, the detent means 23 may be rotated to a
position where it engages the hand 4, and sub-
sequent rotation of the dial 8 will cause rotation
of the minute-hand 4 whereby this hand may be
set in any desired relation with respect to the
second-hand 5.

Referring now more particularly to Pigs. 14,
the dial 8 is shown as provided with time indices
24, being in this case graduated in 60 divisions to
show the number of seconds in a minute and
the number of minutes in an hour, through which
the hands 4 and 5 have moved. The dial is also
provided with starting index means 25 which is
opposite the zero index and is provided for alin-
ing the hands 4 and § at the zero index at the
beginning of an elapsed-time measurement, as
shown more particularly in Fig. 1. The index
25 per se may be omitted, and the zero index
itself may be considered the “starting index.”
The additional index 25 is included merely to fa-
cilitate the resetting operation.

Assuming now that the clock hands are point-
ing to the starting index 25, as shown in Fig. 1
and that it is desired to make an elapsed-time
measurement, the clock motor 2 is put in oper-
ation as by connecting motor leads 2a across a
suitable power source. This sets the hands in
operation and they will continue to operate until
the motor is disconnected. Assuming that the
motor was disconnected 12 minutes and 35 sec-
onds after it was started, the hands will occupy
the position shown in Fig, 2. Before starting the
next elapsed-time measurement it is desired to
return all of the hands to the starting index.
This may be accomplished by rotating the shaft
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22 which rotates the dial 6 and the detent means

23 in a clockwise direction. In Fig. 3 the dial 6
has been rotated to a position where the detent
mesans 23 just engages the hand 4. Further ro-
tation of the dial will bring the hand 4 in aline-
ment with the hand §, in which position bhoth
hands will be in alinement with the starting in-
dex means at 25, as shown in Fig. 4. The detent
member 23 is so positioned as to aline the min-
ute-hand 4 with the starting index 2§ when the
detent member is in engagement with the hand
4, as shown In PFigs. 1, 3, and 4, 1. e., being rota-
tively displaced from the radial line passing
through the index 25 a suitable amount to ac-
commodate for the lateral width of the hand 4
at the position of engagement therewith,

The particular arrangement {llustrated in Figs.
1-7 is primarily adapted for the measurement of
elapsed times of somewhat less than one hour.
This limitation is imposed by the particular con-
struction of the detent 23 which prevents the
minute-hand 4 from traveling much beyond the
55 minute index. For numerous applications this
limitation is not serious. However, for some ap-
plications it is desirable to measure elapsed time
in excess of one hour, in which case the minute-
hand describes more than one complete revolu-
tion of the dial. In order to allow the minute-
hand to describe more than one complete revolu-
tion, the detent member may be mounted for lim-
ited movement toward and away from the plane
or face of the dial and is adapted to allow the
minute-hand to overtake and pass by when the
hands are driven by the clock mechanism.

Referring now to Figs. 8 and 9, a clock 31 is
illustrated which is adapted to measure elapsed
times of greater than one hour. This clock is
shown provided with a plurality of hands mov-
able at different time-related speeds, such as
s second-hand 32, a minute-hand 33, and an
hour-hand 34, all of which are mounted for ro-
tation substantially about the same axis 35 in
accordance with conventional clock practice.
The mechanism for operating the hands is not
shown and may be the same as jllustrated in Fig.
5 with the exception that additional gearing is
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To reset the hands from the position shown in
Fig. 8 so that all of the hands are in alinement
with one another and with the starting index
38, the dial 86 is rotated in & clockwise direction.
Rotation of the dial causes the detent means to
first engage the hour-hand 34 and to rotate this
hand about the axis 85 until it comes in aline-
ment with the minute-hand 33, at which time
the portion 42’ of the detent engages the minute-
hand and further rotation of the dial causes ro-
tation of both the minute- and hour-hand in
alined relation to a point where they aline with
the second-hand. The detent means 39 is soO
positioned with respect-to the time indices and
the hands 33 and 34 as to aline these hands with
the starting index 38 when the detent means is
in engagement with the hands. The dial 36 may
be rotated with respect to the mechanism in any
convenient manner, as by means of a gear ar-
rangement such as illustrated in Fig. 6. Although
the minute- and hour-hands are usually posi-
tively geared to one another, they may be moved
independently of one another, since it is con-
ventional to frictionally secure these hands to
their operating shafts so that although they are
secured to the shaft sufficiently to be moved by
the clock mechanism they may still be moved
manually independently of one another.

The same considerations apply to the second
hand, and it should be appreciated that this hand
may be mounted in such manner as to be moved
manually independently of the other hands, in
which case the detent means 33 may project far
enough from the plane of the dial to also engage
the second hand. Under such circumstances the

~ relative rotation of the dial and the mechanism
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provided to operate the hour-hand, in accordance .

with well-known practice. The dial 36 is pro-
vided with angularly spaced time indices 317
adapted to give minute, hour, and second indica-
tions, and a starting index 38 with which all of
the hands are to be alined before the beginning
of a measurement. The clock is further provided
with a detent means 39 which is fixedly mounted
with respect to the dial 36 and is adapted for lim-
ited movement with respect to the face of the dial.
The detent means may comprise a spring arm 40
which has one end 41 secured to the dial plate 36
and its other end 42 projecting in an inclined re-
lation outwardly from the face of the dial in a
clockwise direction and provided with a down-
wardly extending portion 42’ which is adapted to
engage the hands 33 and 34 in such manner as to
place both of these hands in alinement when it is
in engagement therewith and without engaging
the second-hand 32. From an inspection of Figs.
8 and 9 it may be visualized that when the hands
33 and 34 are being rotated in & clockwise direc-
tion by the clock mechanism they will overtake
and engage the inclined spring arm 40 of the
detent means 39 and cause said detent to spring
downwardly so that they may pass by, a suitable
opening 43 being provided in the dial 36 to accom-
modate the end 42’ when the detent means is
depressed by the hand 33 or 34,
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will cause the detent means to engage all of the
hands, and the hands may then be rotated inde-~
pendently of the mechanism to a position where
they are all in alinement with one another and
with the starting index. Since any desired rota-
tion of the hands may be obtained, it should be
obvious that all of the hands may be alined with
the starting index in any desired position and
that the starting index may thus be placed in the
same position at the beginning of each measure-
ment. 'To provide for manually rotating the sec-
ond hand independently of the mechanism, this
hand may be frictionally mounted on its shaft in
the same manner as described in connection with
the minute and hour hands, or it may be fric-
tionally coupled to the driving mechanism in a
manner comparable to that of the minute hand,
as shown at 11, 12 and 13 in Fig, 5, for example.

Referring to Fig. 10, I have illustrated an em-
bodiment of my invention in which the dial al-
ways remains in the same position. With this
arrangement, a clock mounting or outer casing
5| is shown which is adapted to be fixedly se-
cured to an apparatus or may be adapted in it-
self to act as a stand for the timer. A complete
clock mechanism may be encased in a casing 52,
which ecasing is provided with a stub shaft 53’
which is secured to the case and is journaled in a
suitable bearing provided in the case or stand 51.
Clock shafts 53 are shown extending from the
case 52 to a second-hand 548 and a minute-hand -
55. A dial 56, for example a dial like that shown
in Pig. 6, is provided with suitable time indices
and with a detent member or pin 57. In this em-
bodiment the dial 56 is secured to the casing 5i,
as by means of screws 58. Assuming that a syn-
chronous motor is used to drive the block mecha-
nism, the motor leads (not shown) are brought
out to slip rings 59 and 60, which extend about
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the clock mechanism casing 52 and are sultably
insulated from one another and from casing §2
by a ring of insulating material indicated at §i.
Sultably insulated spring contact arms 82 and ¢3
are provided for contacting the slip rings §9 and
68 respectively and are secured to casing i
and are insulated from one another and from the
casing. The contacts are brought out to ter-
minals 64 and 85 respectively, which may he con-
nected to a suitable source of current. To reset
the hands, with this embodiment, the clock mech-
anism is rotated counter-clockwise with respect
to the dial. Rotation of the mechanism causes
the minute-hand to be engaged by the detent
means 57 and thus to be alined with the starting
index, Further rotation of the mechanism brings
the second-hand into alinement with the minute-
hand and the starting index. Obviously, the same
form of detent means as shown in Figs. 8 and 9
may be used with this embodiment of my inven-
tion along with an hour-hand. In both cases the
necessary slippage is provided between the min-
ute-hand and the clock-driving mechanism, as
well as between the clock-driving mechanism and
the hour-hand in the second case, so that the
clock-driving mechanism may be rotated inde-
pendently of these hands during the resetting
operation, as previously brought out. To provide
for the rotation of the mechanism with respect
to the dial, I have shown a shaft 66 journaled
in outer casing 51 and provided at one end with
a knob 67 which may be manually rotated and
at the other end with a pinion 68 which meshes
with suitable gear tooth means 69 provided on
the mechanism casing 52.

A pawl 68a may be provided to prevent rota--

tion of the pinion 68 in such direction as to cause
counter-clockwise rotation of the clock casing
52, This pawl may be pivotally mounted on the
interior of the outer casing §f and suitably biased
against the pinion 68.

Obviously, my invention is subject to consider-
able modification; hence I do not wish to be re-
stricted to the illustrative examples shown and
described herein, but rather to the scope of the
appended claims,

I claim:

1. In an elapsed-time indicator including a
clock mechanism having a low-speed hand and a
high-speed hand driven thereby at different time-
related speeds, the combination which comprises:
a dial for said hands provided with time indices
including starting index means, said dial being
relatively rotatable with respect to said mecha-
nism; detent means mounted to rotate with said
dial relative to said mechanism and adapted to
engage said low-speed hand at a position such
as to aline said hand with said starting index
means and without engaging said high-speed
hand; and means for producing relative rota-
tion of said dial and said mechanism to cause said
detent means to engage and rotate said low-speed
hand, whereby said hands may be brought into
alinement with said starting index means.

2. In an elapsed-time indicator including a
clock mechanism having substantially coaxially
mounted minute- and second-hands driven there-
by, the combination which comprises: a dial for
said hands provided with angularly spaced time
indices including a starting index; a detent
member mounted on said dial and adapted to en-
gage said minute-hand without engaging said
second-hand; and means for producing relative
rotation of said dial and said mechanism about

ber to engage said minute-hand and rotate said
minute-hand relative to said second-hand to

" bring sald hands into alinement, said detent
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the axis of said hands to cause said detent mem- (%

member being s0 positioned as to aline sald min-

ute-hand with said starting index when said de-.
tent member is in engagement with sald minute-

hand.

3. An indicator as set forth in claim 2, said
detent member being mounted for limited move-
ment toward and away from the plane of said
dial and being adapted to move out of engaging
relation to allow sald minute-hand to overtake
and pass by when said minute-hand is moved by
sald mechanism.

4. In an elapsed-time indicator including a
clock mechanism having substantially coaxially
mounted hour-, minute-, and second-hands driv-
en thereby, the combination which comprises: a
dial for said hands provided with angularly spaced
time indices including a starting index; a detent
member secured to sald dial and mounted for
limited movement toward and away from the
plane of said dial, said detent member being
adapted to engage said hour- and minute-hands
without engaging said second-hand; and a means
for producing relative rotation of said dial and
sald mechanism about the axis of sald hands to
cause sald detent member to engage said hour-
and minute-hands and rotate said hands relative
to said second-hand to bring all of said hands
into alinement, said detent being so0 positioned
as to aline said hour- and minute-hands with
sald starting index when said detent is in engage-
ment with said hands and being adapted to move
out of engaging relation to allow said minute-
and hour-hands to overtake and pass by when
said hands are moved by said mechanism.

5. In an elapsed-time indicator including a
relatively fixedly mounted clock mechanism hav-
ing substantially coaxially mounted minute- and
second-hands driven thereby, the combination
which comprises: a dial for said hands provided
with angularly spaced time indices including a
starting index; a detent member attached to said
dial and adapted to engage said minute-hand
without engaging said second-hand; and means
for rotating said dial substantially about the axis
of said hands, to cause said detent member to
engage said minute-hand and rotate said min-
ute-hand relative to said second-hand, whereby
said hands may be brought into alinement, said
detent member being so positioned as to aline
said minute-hand with said starting index when

. 5aid detent member is in engagement with said

minute-~-hand.

6. In an elapsed-time indicator, the combina-
tion which comprises: a body member; a clock
mechanism provided with a plurality of hands
movable at different time-related speeds and in-
cluding a second-hand, said clock mechanism be-
ing mounted for rotation on said body member
about substantially the same axis as the axis of
movement of said hands; a dial for said hands
mounted in fixed relation to said body member
and provided with angularly spaced time indices
Including a starting index; a detent member
attached to said body member and positioned to
engage the hand or hands other than said sec-
ond-hand upon rotation of said mechanism and
sald hands in a counter-clockwise direction to
bring all of said hands into alinement at said
starting index.

7. An Indicator as set forth in claim. 6, said
detent member being mounted for limited move-
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ment toward and away from the plane of said dial
and being adapted to move out of engaging rela-
tion with said hand or hands other than said
second-hand to allow sald hands to overtake and
pass by when said hands are moved by said mech-
anism.

8. In an elapsed-time indicator including &
clock mechanism having substantially coaxially
mounted time-designating hands driven thereby,
the combination which comprises: a dial for said
hands provided with angularly spaced time in-
dices including a starting index; a detent member
adapted to engage said hands and mounted for

10
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limited movement toward and away from the
plane of said dial; and means for producing rela-
tive rotation of said dial and said mechanism
about the axis of said hands to cause said detent
member to engage said hands and bring them
into alinement with one another, said detent be-
ing so positioned as to aline said hands with said
starting index when said detent is in engagement
with said hands and being adapted to move out
of engaging relation to allow said hands to over-
take and pass by when said hands are moved by
said mechanism, :
ARTHUR E. WIGELSWORTH.




