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10 Claims,

This invention relates to timing clocks, and has
for its object to provide a simple, inexpensive,
reliable and generally improved timing device
which is adapted for use to advantage in many
lines of work.

The manner in which the foregoing and other
important objects of the invention are attalned
will become apparent from the following descrip-
tion when taken in connection with the accom-
panying drawings, which illustrate one embodi-
ment of the invention and in which—

Fig. 11is a front view of a timing device embody-
ing the present invention;

Fig. 2 is an enlarged sectional view showing in
plan the mechanism employed in driving the
second and minute hands at the required relative
speeds;

Fig. 3 is a sectional view taken on line 3—3 of
Fig. 1, portions of the driving mechanism being
omitted.

Fig. 4 is a rear view of the timing device;

Fig. 5 is a sectional view taken on line 5-—-5 of
Fig. 3;

Fig. 6 is an enlarged, fragmental, sectional view
showing details of the brake mechanism appear-
ing in Figs. 3 to 5; and

Fig. 7 is an enlarged fragmental view partly in
section and partly in elevation of a clutch unit
through the medium of which the hands of the
timing device are normally driven.

Referring particularly to the drawings, the tim-
ing device, herein illustrated as embodying the
present invention, includes a base 10, with which
is associated a suitable housing {{ within which
are provided a plurality of frame members 2, {4
and {5, the frame members being suitably held
within the housing and connected together in
spaced relation by a plurality of tie rods 16. To
the frame member §2 there is suitably connected a
dial {7, provided with a scale i8, the graduations
of which scale are indicative respectively, of units
of time, namely, minutes and seconds. The scale
i8 is employed in connection with a second hand
20 and a minute hand 21, which, as will herein-
after more clearly appear, are adapted to rotate
according to 2 ratio of 60 to 1, Thus it will be
understood that during such time as the second
hand 20 completes one revolution, the minute
hand 2i will move from one graduation to another
during the course of & one-minute period.

The mechanism by which the second and
minute hands 20 and 2{ are normally rotated in a
clockwise direction, includes a shaft 22, one end
of which is journaled in the frame member 1§ and
the other end of which is associated with a thrust

(CL 161--15)

bearing 24. The shaft 22 is equipped with & gear
25 by which such shaft may be conveniently con-
nected to a suitable power source, such as the
motor (not shown)) of a conventional clock
mechanism of the spring-actuated type. The
shaft 22 is equipped at one end with a clutch disk
28, provided on its face with a suitable frictional
and shock-absorbent material 21, such as cork or
leather, the clutch disk being adapted to cooperate
with a clutch head 28 to effect rotation of the
second and minute hands 20 and 21, respecively,
through the medium of suitable gearing herein-
after more particularly described. The clutch
head 28 is provided on its face with an annular
groove, within which is secured a ring of suitable
frictional and shock-absorbent material 38, such
as cork or leather. As shown most clearly in Fig.
7, the clutch head 28 is provided with a central
recess 31 adapted for the reception of a clutch
plate 32, with respect to which the clutch head
is adapted to rotate under conditions of opera-
tion hereinafter more particularly described. The
clutch plate 32 is secured to the end of the re-
duced portion of a shouldered shaft 34, journaled
in the frame members §2 and {4 and adapted to
be displaced longitudinally of itself, as and for
the purpose hereinafter explained. Preferably,
the clutch plate 32 is secured to the reduced por-
tion of the shaft 34 by a lag screw 35, the plate
being effectively held against rotation with re-
spect to its associated shaft by a rib-and-slot in-
terlocking connection as shown at 36. The clutch
plate 32 is provided on its face with a suitable
frictional and shock-absorbent material 37, such
as cork or leather.

In order that the shaft 34, together with its as-
sociated clutch head 28 and clutch plate 32, may
be normally maintained in a driven relation to the
clutch disk 26, there is provided a thrust spring
38, one end of which engages an anti-friction
washer 408 disposed intermediate the clutch head
and the adjacent shoulder with which the shaft
34 is provided. The other end of the thrust
spring 38 surrounds the cylindrical portion 4{ of a
spacer element 42 and abuts the outwardly ex-
tending flange 43 thereof, the spacer element be-
ing supported by the frame member (4 and
adapted to maintain the thrust spring 38 in a
spaced relation to the shaft 34 at all times.

The cluich disk 26, the clutch head 28 and the
clutch plate 38 constitute a clutch unit U, in
which the frictional members 30 and 37 of the
clutch head and clutch plate 28 and 32, respec-
tively, are normally maintained by the spring 38
in-driven engagement with the frictional member
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27 of the clutch disk., Thus it will he understood
that, although the cluteh head 28 is free to rotate
with respect to the shaft 34 when the chitch unit
is released, such clutch head and shaft are ro-
tated simultanecously with, and at the same speed
as, the shaft 22 during such time as the frictional
members 30 and 37 are maintained in driven en-
gagement with the frictional member 27.

In order that the clutch unit U may be released
when it is desired to reset or return second and
minute hands 20 and 24 to their respective start-
ing positions, the clutch head 28 is provided on
its periphery with an annular groove 44 adspied
for the reception of the yoke end 45 of a clutch-

. nctuating lever 48, plvotally supported on the

frame member 14 as shown most clearly in Fig. 3
The upper end of the clutch-actuating lever 48
is dispeosed in a substantially horizonts! plane
so as to provide a contact foof &%, with which
the lower end of the stem 4F of a reseb bubton
50 is adapted to ccoperate, The reset button 58
is normalily held m M, eium{md{ position by =a
thrust spring 51 }7

and adapted o
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normal or depending posit]
vided with a flat surface, as sh I
which surface a flat spr inu 56 is mdamed to in-
timately engage, the spring bei secured at one
end to s lug 57 carried by Ln@ frame member {2,

The possibility of the existenice of such a state
of equilibrium of the pendulum 54 as would ob-
viate Its return o a normal position iz preciuded
by providing the pendulum with a knife-edge cam
58, and by providing the frame member 12 with
& similar knife-edge cam 60 located above the
axis of the shaft 34 in a vertical plane passing
through such axis. These knife-edge cams are
so disposed that, in the eveni the ciutch unit U
is declutched while the pendulum 54 is in its
upper dead-center position, the cam 58 will en-
gage the cam 60, as the shaft 34 is displaced
longitudinally of itself, and thereby move the
pendulum Iin one direction or the other fo an
off-center position, thus allowing it to be effec-
tively acted on by gravity whereby its return to
its normal position is insured. Although the cams
58 and 60 are so related that engagement of one
with the other is effected under the condition
just described, it is to be observed that under
normal operating conditions the cam 58 is per-
mitted to move unohstructedly past the cam 60
as the pendulum moves through its upper dead-
center position.

In order to permit the second hand 20 to be
readily adjusted to predetermined starting posi-
tion, it is secured to an adjustable plug-like pin
61, the head portion 62 of which is provided with
a slot 63 and the shank portion 64 of which is
frictionally held within a socket 65 formed in one
end of the shaft 34. When it 1s desired to rotate
the plug-like pin 61, with respect to the shaft 34
to effect, for example, pre-zero positioning of

{, M “w

the second hand 28, o suitsble Instrument such
as a screw driver mey be inserted in the slof 83
by way of an opening 66 provided in the trans-
parent protective dial cover 87, the opening being
normally closed by a pivotally supported shutter-
like closure 68. In order that the shaft 38 may
be restrained agalnst rotatlon during such time
as the plug-like pin 6! is being rotated to effect

~an adjustment of the second hand 28, there is
provided & U-shaped latch 10 which is carried by |

a shaft 71 journaled on the frame member (£,
the shaft being provided at its outer end with an
operating lever 12 by which it may be so rotated
as to move the latch into interlocking engage-
ment with the pemdulum 4. Inasmuch as the
latch 10 is adapted to receive the pendulum 54
hetween its restraining arms, it follows that the
shaft 34 may be effectively mtnmtrl against ro-
tation in either direction when meaking an ad-
justment of the second hand 28 in one direction

the other, pursuant to which the pendulum
be released by moving the latch, through
Tt and its associabed
shown

BT
the medium of the shaft
dle h to its upper or retracted position s

with relation to i;.
the j:omﬁ@n m“ ‘1

. ML, mey be
i rotation to I
sv;i'ba,ble reduction gearing
ired speed relationshi
1 minute hands.

+ 28 is provided at its pe
e:k,'y 14, the face of which is suffici
wide to mamtam engagement of that gea 1
its assoclated gear T8 despite longitudinal dis

placement of the shaft 34 under the action of the
¥ set button £0 or the thrust spring 38, The gear
T8 is journaled on o stub shaft 78 carried by the
uwme member 14 and is provided with a drive
pinion 17, meshing with a gear 18, secured to a
shaft 80, journaled in the frame members t¥ and
f4. The shaft 80 is surrounded by 2 torsion
spring 81, one end of which is anchored tc the
shaft and the other end of which is anchored to
the frame member i4 as shown. To the front
end of the shaft 80, there is secured a gear BZ,
meshing with an idle gear B4, Joumaled on a
stub shaft 85, carried by the frame member 2.
The gear 84 meshes with a gear 86, which is jour-
naled on the shaft 34 and to the hub-like flange
87 of which the minute hand 21 is rigidly secured.
The gear train just described as including the
gears T4, 15, 17, 18, 82, 84 and 86 is such that a
gear ratio of 60 to 1 is attained between the gears
14 and 86 with the result that a corresponding
speed ratio is attained between the second hand
20 and the minute hand 2i. Referring to the
torsion spring 81, it is to be observed that the
direction of rotation of the shaft 80 is such inci-
dent to movement of the minute hand 2f in a
clockwise direction, reference being had to Fig. 1,
that energy is stored in the spring, the energy
thus stored being sufficient, when the reset button
50 is depressed, to effect the return of that hand
to its starting position from any advanced posi-
tion that it may assume. In order to limit move-
ment of the minute hand 21 to less than one
complete revolution in its clockwise travel, means
are provided for automatically applying a braking
action to the clutch disk 26 at the proper instant.
The automatic braking mechanism comprises an
operating lever 81, connected to a shaft 88 piv-
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otally supported in the frame member 5 and
provided at one end with a spring like brake fin-
ger 90 adapted to be moved into and out of en-
gagement with the clutch disk 26, as the operat-
ing lever 81 is moved from one extreme position
to another extreme position as determined by a
pair of stop lugs 91 which are carried by the
frame member. In order that the operating
lever 81 may be so moved as to automatically
effect engagement of the brake finger 90 with the
clutch disk 26 at the instant the minute hand 21

~ completes a predetermined portion of one com-

B3]

60

plete revolution, the gear 18 is provided with an
actuating pin 92, which, as the gear 18 is rotated
in a counterclockwise direction (reference being
had to Fig. 4), engages the operating lever 81,
and thereupon causes that lever to move in a
clockwise direction. Incident to a predetermined
movement of the operating lever 81 under the
action of the actuating pin 92, such lever is fur-
ther moved with a snap action under the in-
fluence of a tension spring 94, one end of which
is anchored to the frame member {8 through the
medium of an anchor pin 85 and the other end
of which is connected to the shaft 88 through
the medium of a cranking arm 96 secured to that
shaft and provided at its outer end with an
anchor pin 97 to which the tension spring 94 is
connected. “After movement of the minute hand
2! has been discontinued by application of the
braking mechanism just described, the minute
hand 2{ may be restored to its initial or starting
position by depressing the reset button 50 in
which case the clatch unit U is released where-
upon reverse movement of the shaft 8¢ is ef-
fected under the action of its associated torsional
spring 8{. Such reverse movement of the shaft
80 is so limited as to cause the minute hangd 21
to assume its zero or starting position, the means
employed in this connection being herein illus-
trated as a suitably located stop lug 98 against
which the actuating pin 92 abuts as the gear 18
is rotated in clockwise direction, reference being
had to Fig. 4. As the minute hand 2{ is returned
to its starting position, incident to declutching
of the clutch unit U, the second hand 20 is re-
turned to its starting position under the action
of gravity acting on the pendulum 58 in the
manner hereinbefore described. Thus it will be
understood that the reset button 50 performs the
dual function of simultaneously initiating the
return of the second hand 20 and the minute
hand 2( to their initial or starting positions. It
is observed, however, that immediately following
the resetting operation of the hands 20 and 21,
a further depression of-the reset button §0 will
effect such displacement of the operatifig lever
87 as to move it in a clockwise direction, reference
being had to Fig. 5, so as to effect a release of the
brake finger 98 from the clutch disk 26. Such
movement of the operating lever 81 is effected by
an actuating finger 100, which is suitably con-
nected to the stem 48 of the reset button 50 and
is adapted to engage the operating lever 871 and
move it a sufficient distance to enable the tension
spring 94 to further move it with a snap action
to its position shown in Fig. 5. After having de-
clutched the clutch unit U, and thereafter re-
leased the brake finger 90 in the manner de-
scribed, rotation of the second and minute hands
20 and 21 may again be effected in a clockwise
direction, reference being had to Fig. 1, by per-
mitting the reset button to return to its normal
position whereupon the clutch unit U is rendered
effective under the action of the thrust spring 38,

3

In order that movement of the second and
minute hands 20 and 21, respectively, may be dis-
continued at any point intermediate their initial
or starting positions and the positions in which
they are brought to rest automatically, through
the cooperation of the actuating pin 92 with the
operating lever 81 in the manner already de-
scribed, there is provided a stop button (01. This
stop button is substantially identical with the
reset button 50 already described and for that
reason it is deemed unnecessary to elaborate on
it other than to point out that it is so disposed
with respect to the operating lever 8T that this
lever may be so moved, incident to depression of
the stop button, as to cause it to move in a clock-
wise direction, reference being had to Fig. 4, a
sufficient distance to permit the tension spring
94 to then further so move the lever with a snap
action as to cause the brake finger 90 to engage
the clutch disk 26. In order that rofation of the
second and minute hands 20 and 21, respectively,
may be established in a clockwise direction, ref-
erence being had to Fig. 1, after they have been
brought to rest under the operation of the stop
button 101{, there is provided a start button 102
which is structurally identical with the stop but-
ton 106 but is adapted, when depressed, to en-
gage the operating lever 87 and so move it in a
counterclockwise direction, reference being had
to Fig. 4, from its braking position as to enable
the tension spring 94 to act on it and further move
it to its position shown in Fig. 4, thereby caus-
ing the brake finger 90 to disengage the clutch
disk 26.

From the foregoing, it will be understood that
the timing device embodying the present inven-
tion is not only simple and inexpensive but is also
such, due, to its flexibility of control, that it may
be used to advantage in many lines of work where

accuracy in the timing of operations ‘which are

to be carried out, either interruptedly or un-
interruptedly, is of utmost importance.

Although only one form of the invention is
herein shown and described, it will be under-
stood that various changes may be made without
departing from the spirit of the invention, as for
example, the substitution of a suitable switch for
the brake finger 90 and the utilization of such
switch to start and stop an electric motor so con-
nected to the shaft 22 as to rotate that shaft at
the rate and in the manner already described.

What is claimed is:

1. A timing device comprising a longitudinally
displaceable shaft, an indicator hand secured to
sald shaft, a clutch unit associated with said
shaft and including a clutch disk and a clutch
plate, said clutch plate being carried by said
shaft and normally engaging said clutch disk,
means for longitudinally displacing said shaft
whereby said unit is declutched, and means ren-
dered effective incident to declutching said unit
for rotatively returning said shaft to its starting
position whereby said hand is returned to its
starting position,

2. A timing device comprising a longitudinally
displaceable shaft, an indicator hand secured to
said shaft, a clutch unit associated with said
shaft and including a clutch disk and a clutch
plate, said clutch plate being carried by said shaft
and normally engaging said clutch disk, means
for longitudinally displacing said shaft whereby
said unit is declutched, and a pendulum carried
by said shaft and rendered effective incident to
declutching said unit for rotatively returning said
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shaft to its starting positlon whereby said hand
is returned to its starting position.

3. A timing device comprising a Iongitudinally
displaceable shaft, an indicator hand secured to
sald shaft, a clutch unit associated with said
shaft and including a cluteh disk and a clutch
plate, said clutch plate being carried by said
shaft and normally engaging said clutch disk,
means for longitudinally displacing said shaft
whereby said unit is declutched, a pendulum car-
ried by said shaft and rendered effective incident
to declutching said unit for rotatively returning
said shaft to its starting position whereby said
hand is returned to its starting position, and cam
means rendered effective incident to longitudinail
displacement of said shaft to move sald pendulum
from its dead-center position above the axis of
said shaft in the event such dead-center posi-
tion prevails at the instant said shaft is longi-
tudinally displaced in the declutching operation.

4. A timing device comprising a shaft, a sec-
ond indicator hand secured to said shaft, a min-
ute indicator hand supported on' said shaft for
rotation with respect thereto, a clutch unit asso-
ciated with said shaft and including a clutch
disk, a clutch head and a clutch plate, said clutch
head being carried by said shaft for rotation with
respect theréto and said clutch plate being se-
cured to said shaft for rotation therewith, means
for maintaining said clutch head and clutch plate
in driven relation to said clutch disk whereby said
clutch head and said shaft are driven simultane-
ously at the same speed, gear means operatively
connecting said clutch head with said minute
hand whereby said minute hand is rotated si-
multaneously with said shaft but at a reduced
speed with respect thereto, means for declutch-
ing said clutch unit, means rendered effective
upon decliatching said unit for rotatively return-
ing said shaft to its starting position whereby
said second indicator hand is returned to its
starting position, and means rendered effective
upon declutching said unit for rotatively return-
ing said minute indicator hand to its starting
position,

5. A timing device comprising a longitudinally
displaceable shaft, a second indicator hand se-
cured to said shaft, a minute indicator hand
supported on said shaft for rotation with respect
thereto, a clutch nnit associated with said shaft
and including a clutch disk, a clutch head and
a clutch plate, said clutch head being carried
by said shaft for rotation with respect thereto
and said clutch plate being secured to said shaft
for rotation therewith, means for maintaining
said clutch head and clutch plate in driven re-
lation to said clutch disk whereby said clutch
head and said shaft are driven simultaneously at
the same speed. gear means operatively connect-
ing said clutch head with said minute hand
whereby said minute hand is rotated simultane-
ously with said shaft but at a reduced speed with
tespect thereto, means for longitudinally dis-
placing said shaft whereby said unit is de-
clutched, means rendered effective incident to
declutching said unit for rotatively returning
said shaft to its starting position whereby said
second indicator hand is returned to its starting
position, and means rendered effective incident
to declutching said unit for rotatively returning
said minute indicator hand to its starting posi-
tion.

6. A timing device comprising a longitudinally
displaceable shaft, a second indicator hand se-
cured to said shaft, a minute indicator hand

2,238,758

supported on sald shafi for rotatlon with respect
thereto, a clutch unit assoclated with sald shaft
and including a clutch disk, a clutch head and
a clutch plate, said clutch head being carried
by said shait for rotation with respect thereto
and said clutch plate being secured to said shaft
for rotation therewith, means for maintaining
said clutch head and ciuich plate in driven rela-
tion to said clutch disk whereby said cluich head

and said shaft are driven simultaneousiy at the 1

same speed, gear means operatively connecting
said clutch nead with said minute hand whereby
said minute hand is rotated simuitaneously with
said shaft but at a reduced speed with respect

thereto, means for longitudinally displacing said I

shaft whereby said unit is declutched, a pendu-
lum secured to said shaft and rendered effective
incident to declutching said unit for rotatively
returning said shatt to its starting position where-
by said second indicator hand is returned to its
starting position, and spring means associated
with said gear means and rendered effective on
said gear means incident to declutching said
unit for rotatively returning said minute indi-
cator hand to its starting position.

7. A timing device comprising a longitudinally
displaceable shaft, an indicator hand adjustably
secured to said shaft whereby such hand may be
predeterminedly positioned at any one of a num-
ber of starting positions, a clutch unit asso-
ciated with said shaft and including a clutch
disk and a clutch plate, said clutch plate being
carried by said shaft and normally engaging said
clutch disk, means for longitudinally displacing
said shaft whereby said clutch unit is declutched,
and means rendered effective incident to de-
clutching said unit for rotatively returning said
shaft to its starting position whereby said hand
is returned to its predetermined starting position.

8. A timing device comprising a longitudinally
displaceable shaft, an indicator hand adjustably
secured to said shaft whereby such hand may be
predeterminedly positioned at any one of a num-
ber of starting positions, a clutch unit asso-
ciated with said shaft and including a clutch
disk and a clutch plate, said clutch plate being
carried by said shaft and normally engaging said
clutch disk, means for longitudinally displacing
said shaft whereby sald clutch unit is declutched,
means rendered effective incident to declutching
said unit for rotatively returning said shaft to its
starting position whereby said hand is returned
to its predetermined starting position, and manu-
ally controlled means for retaining said shaft
against rotation while in its starting position and
while adjustment of said hand to a predetermined
starting position is being effected.

9. A timing device comprising a longitudinally
displaceable shaft, an indicator hand secured to
said shaft and adapted to be rotated through the
medium thereof, a clutch unit associated with
said shaft and through the medium of which said
shaft is rotated, automatically actuated control
means rendered effective incident to predeter-
mined rotation of said shaft to render said shaft
inactive, and reset means operable to first effect
longitudinal displacement of said shaft whereby
said clutch unit is declutched and further oper-
able to next render said control means ineffective,
means rendered effective incident to declutching
said unit for rotatively returning said shaft to
its starting position whereby said hand is re-
turned to its starting position, and means for
thereafter rendering such unit effective with re-
spect to said shaft,
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10. A timing device comprising a longitudinally
displaceable shaft, an indicator hand secured to
said shaft and adapted to be rotated through
the medium thereof, a clutch unit associated with
said shaft and through the medium of which said
shaft is rotated, automatically actuated control
means rendered effective incident to predeter-
mined rotation of said shaft to render said shaft
inactive, and reset means operable to first effect
longitudinal displacement of said shaft whereby
said clutch unit is declutched and further oper-
able to next render said control means ineffec-
tive, means rendered effective incident to de-

5

clutching said unit for rotatively returning said
shaft to its starting position whereby said hand
is returned to its starting position, means for
thereafter rendering such unit effective with re-

spect to said shaft, and manually actuated means 5

operable on the one hand to render said shaft
inactive at any instant during such time as said
shaft is being rotated through the medium of
such unit and operable thereafter on the other

hand to render said shaft active under the in- 10

fluence of said unit.
OTTO UHL, Jr.




