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L 1

This invenition relates to tithihg mecharisms
and the general object of the invention:is to pro-
v1de an improved adjustable timing mechanism
for adjusting intervals of time between opera-
mons of various mechanisms, such as the opera-
tions of valves for measuring quantities of liquids;
the operations of électric switches controlling
various electric circuits; the operations of a shut-
ter of a photoelectric eye; the operations of air
valves controlling pneumatic apparatus; and the
operations of any device requiring timing oper-
ations.

Other objects and advantages will appear here-
1nafter as this specification progresses.

The 1nventlon is illustrated in the annexed
drawings which form & part of this specification
and in which: ]

Fig. 1 is a plan view of my invention.

Pig. 2 i5 a front elevation of my invention as
shown in Fig. 1. ) )

Fig. 3 is a side elevation of my ihvention as
shown in Figs. 1 and 2.

Fig. 4 is a plan view of a modification of my
1nvent10n

Fig. 5 is a fracmentary side elevation of an-
other modlﬁcatlon of my invention,

Fig. 6 is a plin view of the modification shown
in'Fig. 5.

Referrmg more particularly to the annexed
drawmgs in which corresponding parts are desig-
nated by the same reference numerals in all of
the ﬁgures t designates a frame comprising three
superlmposed horlzontal frame plates 2, 3 and 4
arra,nged in vertlcally spaced. relation by tubular

spacers 5 and 6, the spacers 5 spacing the plate 3

3 above the plat'e 2, and the spacers 6 spacing the
plate 4 above the plate 3. Bolt T extends down-
wardly through the ends, respectively, of the
plates 4, 3 and 2, and through the tubular spac-
ers 6 and 5 between the ends of the bars 4 and 3
and between ends of the bars 3 and 2, respec-
tively, with the heads 8 of said bolts resting upon
the upper side of the plate 4, and nuts 9 are
threaded on the lower ends of said bolts T against
the Iower side of the frame plate 2, whereby the
plates 2, 3 and 4 are detachably held in spaced
rélation by the spacers 5 and 8.

A vVertical drive shaft 10 extends through the
frame plates 2, 8 and 4 and is journaled in bear-
ihgs i, 12 and 13, respectively, in said plates,
thére bemg a pulley 14 secutred on the lower end
of sald shaft 10 and a gear 15 secured on the
upper end of said shaft, with the hiub 16 of said
gear turnably resting tipon the upper plates 3 and
4, Anactuating arm 17T is secired on the shaft
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10 betwéen the framé side of the upper framé
plate 4. A vertical driven shaft 18 extends
through the upper frame plate § and i§ jourfialed
in a bearing {9 in said plate, there being a gear
20 secured on said shaft i8 abov\, said plate in
mesh with the gear (5 and with the hub 21 of
the gear 20 turnably resting upon the upper side

-of said plate, and there being an actuating aim

22 secured on the lower end of the shaft 18 beé-
tween the frame plates 4 and 3 and opposite the
actuating arm §7. The outer end of the actuatizig
arm 22 is bifurcated at 23, and s spring- pressed
shoe 24 is pivoted in sa1d bifuredticn near the
forward side of said arm 23, on a plvot pin 25,
which is secured in the side walls 26 of said bi-
furcation, the outer edge 27 6f said shoe 24 being
ineliried cutwardly in the rearward directioil,
there being 5 coil spring 28 located in a socket 28
in the arm 22 extending from the inner end of the
hifurcation 23, with one end of said spring beax-
ing against the inner end of said socket ahd the
other end of said spring bearing against the in-
ner edge of the shoe 24 for normally projecling
the rear outer edge 27 of said shoe outwardly be-
yond the outer end of the actuating arm 22..
Between the frame bars 2 and 3 is secured the
inner end of a valve base member 30, in the outer
end of which is provided a vertical valve open-~
ing 31, which is controlled by a swingable plate
valve 32 which is secured at cne end on the lower
end of a pivot shaft 33 against the lower sgide
of said base member 88 by a nut 34 threaded on
said lower end of said shaft, which shaft extends
upward through and is journaled in a bearing 35
in said base member, and & valve-actuating arm
36 is secured on the upper end of said shaft 33
and rests upon the upper side of the valve base
member 38, On the upper side of the arm 38
at one end thereof is journaled g recller 37 in po-
sition to be engaged by the inclined outer cam
end edge 38 of the actuating arm IT and the in-
clined outer edge 27 of thie shoe 24 in the outer
end of the actuating arm 22 in the manner and
for the purpose hereinafter more fully described.
~On the upper end portion of the shaft 18 above
the gear 20 is mounted a timing device &0, which
includés a carriage 4!, a worlm gear 62 mounted
in said carriage, a worm 43 in mesh with said
worm gear, a worm shaft &4 journhaled in said
carriage on which shaft said worm 43 is secured,
g thumb wheel 45 secured on the outer end of said
worm shaft, a worm-~friction-holding coil spring
45 surrounding said worm shaft between one side
of the carriage &1 and said thumb wheel 45, 4 dial
47 secured on the carrisgge 4f, and an indicatoi
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48 secured on the upper end of the vertical shaft
18 above said dial for pointing to graduations 49
on said dial for indicating the position of the ac-
tuating arm 22 with relation to the actuating arm
{7 in the manner and for the purpose herein-
after more fully described.

The carriage 4 is formed with a lower hori-
zontal base wall 50, an upper horizontal support-
ing wall 51 suitably spaced above said base wall,
an end wall 52 joining said base wall 58 and said
upper supporting wall 51 at one end thereof, and
a pair of bearings 53 at opposite sides of the car-
riage 41 near said end wall 52, in which bearings
are journaled the worm shaft 44, which extends
at one end beyond one side of the carriage 41 and
on said end of said shaft is secured the thumb
whee] 45, while the worm friction-holding spring
46 surrounds said worm shaft 44, bearing at one
end against the hub of said thumb wheel 45 and
at its other end against the bearing 53 on the
adjacent side of the carriage &1, which spring
frictionally holds said worm shaft 44 and the
worm 43 against turning, for holding the actu-
ating arm 22 in adjusted position with relation
to the actuating arm 17, said worm 42 being se-
cured on said worm shaft 44 in the carriage 44
between the bearings 83. The carriage &1 is sup-
ported upon the gear 28, with its base wall 59
resting upon said gear and secured thereto by
screws 54, the base wall 58 and the upper support-
ing wall 81 of the carriage 41 being provided with
openings 85 and 58, respectively, through which
the gear shaft 18 loosely and turnably extends.
The worm gear 42 is located on the gear shaft
18 between the base wall 58 and the upper sup-
porting wall §{ of the carriage 41, and said gear
is formed with hubs 57 and 58 on its lower and
upper sides, respectively, with the lower hub 57
resting upon the upper side of the base wall 50

and the upper hub 58 resting against the under uo

side of the upper supporting wall 51, said worm
gear 42 being secured on the shaft 18 by pins 59
and 60 driven through said hubs 57 and 58, re-
spectively, and through said shaft. The dial 47

is secured on the upper side of the supporting 4

wall 51 with the gear shaft 18 extending centrally
therethrough.
The operation of my invention is as follows:
My invention is positioned with the valve open-

ing 31 in valve base member 30 under the lower: !

end of g liquid delivery pipe 61, and with said
base member and the plate valve 32 over a recep-
tacle §2 with said valve opening directly over said
receptacle, as illustrated in Fig. 3 of the drawing.

Assuming the parts of my invention to be in the
position shown in Fig. 1, in which position the
plate valve 32 is shown as having just been closed
and with said plate valve covering the valve open-
ing 23[, power being applied to the pulley {4
through a belt (not shown), said pulley, shaft 10,
actuating arm (7 and gear {5 are rotated counter-
clockwise, or in the direction of the arrow 64 as
shown in Fig. 1, while the gear 20 in mesh with
the gear 15 is rotated clockwise, as indicated by
the arrow 64, whereby the vertical shaft {8, car-
riage 4§, worm gear 42, and the actuating arm
22 are likewise rotated clockwise, while the worm
43 and worm shaft 44, thumb wheel 45 and worm
holding spring 46 are rotated with the carriage
41 but are held by the spring 46 against rotation
about their own axes. As the actuating arm {7
is rotated counter-clockwise as aforesaid, the in-
clined outer end 38 of said arm engages the
roller 37 and swings the valve-actuating arm 36
and the plate valve 32 clockwise, until said plate
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valve is swung open, uncovering the valve opening
31, whereupon liquid flows through said opening
from the pipe 61 into the receptacle 61 until said
receptacle is filled with the liquid, at which time
the actuating arm 24 is rotated clockwise by the
gears 15 and 20 and the shaft (8, through the
carriage 41 and worm gear 42, into position so
that the edge 27 of the shoe 24 engages the roller
31 and swings the valve-actuating arm 36 and
the plate valve 32 counter-clockwise until said
plate valve covers the valve opening and shuts off
passage of liquid through the passage 31 from
the pipe 61 into the receptacle 62, as shown in
Fig, 1.

As shown in Fig. 1 the actuating arm 22 is
adjusted by my timing device 48 to such position
that the shoe 24 of said arm will engage the roller
31 and close the valve 32, when the valve has
remained open for nearly the longest period of
time within the range of the device, and said
valve will thereupon be immediately opened by
the engagement of the outer end of the actuating
arm 17 with said roller 37. The length of time
that the valve 32 remains open depends upon the
relative position of the actuating arms {7 and 22,
and, as shown in Fig. 1, said arms are adjusted
to their closest relationship to cause the same to
actuate the valve 32, so that it will remain open
for its longest period of time during a cycle of
operations of my timing device. My timing device
may be adjusted to cause the valve 32 to remain
open for shorter periods of time down to zero by
turning the actuating arm 22 clockwise upon
turning the thumb wheel 45, whereby said actuat-

5 ing arm’ is turned in said direction through the

medium of the worm shaft 44, worm 43, worm
gear £2, and vertical shaft 18; and said shorter
periods -of time, during which the valve will re-
main open, will be indicated by the indicator 48
pointing to the graduations 48 on the dial 47
representing said shorter periods of time.

In the event that the valve 32 should jam,
the shoe 24 of the adjusting arm 22 will be
pressed inwardly against the tension of the
spring 28 upon engagement of said shoe with the
roller 31 and the shoe will be allowed to pass said
roller without breaking any parts of the mech-
anism.

In the modification of my invention shown in
Fig. 4, my timing device is shown applied to an
electric switch 65, with the swinging arm 66 of
said switch secured on the lower end of the shaft
33 and the switch contact §7 positioned on said
arm for engaging the fixed contact 88 of the
switch 65 and closing said switeh, when the
switch arm is swung clockwise by the engagement
of the roller 87 by the end of the actuating arm
17, The switch 65 is opened by the engagement
of the roller 37 by the actuating arm 22 which
swings the switch arm 66 counter-clockwise and
the switch contact 67 away from the switch con-
tact §85.

In the modification of my invention shown in
Figs. 5 and 6, the arm 36 is adjustably clamped
on the upper end of the shaft 33 by a clamp 170,
so that said shaft may be clamped in different
positions in the arm 36 te which the shaft may
be turned with relation to said arm. The shaft
33 forms the stem 11 of a valve 12, on the lower
end of which stem is secured the controlling
member of said valve in the valve casing. The
valve 12 is opened by the engagement of the end
of the actuating arm (7 with the roller 37, and
said valve is closed by the engagement of the shoe
24 on the end of the actuating arm 22 with said
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roller 31, the engagement of said arms with said
roller causing the arm 36 to swing and turnthe
shaft 33 and valve stem T1 to operate the valve.

I do not limit my invention to the exact con-
struction and arrangement herein shown and de-
scribed, because various changes may be made
therein without departing from the spirit of ‘the
invention.

I claim: A

1. A timing mechanism as disclosed 1nclu

a drive shaft, a driven shaft, a drive gear™
cured on said drive shaft, a driven gear turnable
on said driven shaft in mesh with said drive
gear, an actuating arm secured on said drive
shaft, an actuating arm secured on said driven
shaft, a timing device connected to said driven
gear and to said driven shaft for adjusting” ’the
position of the actuating arm on said drlyen
shaft with relation to -said driven gear and: to
the actuating arm on said drive shaft, an actu-
ated shaft, an actuated arm secured on said ‘ac-
tuated shaft, and a roller on said actuated arm
to be engaged successively by said actuating” arm
on said driven shaft and by said actuating arm
on said drive shaft.

2. A timing mechanism as characterized by
claim 1 including an indicator for indicatingthe
position to whi¢h the actuating arm on the drtven
shaft is adjusted with relation to the posxtxon of
the actuating arm on the drive shaft. R

3. A timing . mechanism as characterized by
claim 1 including a dial on said timing device,
and an indicator arm on said driven shaft point-
ing to said dial for indicating the adjusted posi-
tion of the actuating arm on the driven shaft
with relation to the actuating arm on the dr1ve
shaft.

4. A timing mechanism as disclosed 1ncludmg
a drive shaft, a drive gear secured on said drive
shaft, a driven shaft, a driven gear turnable on
said driven shaft in mesh with said drive gear, an
actuating arm secured on said drive shaft, an
actuating arm secured on said driven shaft, a
timing device for adjusting the position of the ac-
tuating arm on said driven shaft with relation to
said driven gear and to the arm on said drive
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shaft, said timing device comprising a carriage
secured on said driven gear, a worm gear se-
cured on said driven shaft, a worm shaft jour-
naled in said carriage, a worm secured on said
worm shaft in mesh with said worm gear, and
means whereby said worm shaft may be turned
for operating said timing device, an actuated
shaft, an actuated arm secured on said actuated
shaft, and a roller on said actuated arm to be
engaged successively by said actuating arm on
said driven shaft and by said actuating arm on
said drive shaft.

5. A timing device as characterized by claim 1
including means for holding the actuating arm on
said driven shaft in adjusted position.

6. A timing device as characterized by claim 4
including a thumb wheel secured on the outer
end of the worm shaft, and a coil spring sur-
rounding the worm shaft with one end thereocf
bearing against said thumb wheel and its other
end bearing against the carriage of the timing
device for frictionally holding the actuating arm
on the driven shaft in adjusted position.

7. A timing device as characterized by claim 4
including a dial secured on the carriage of the
timing device, and an indicator arm secured on
the driven shaft poinfting to said dial for indi-
cating the adjusted position of the actuating arm
on the driven shaft.

8. A timing device as characterized by claim 1
including a resilient shoe on the outer end of the
actuating arm on the driven shaft which engages
the roller.

9. A timing device as characterized by claim 1
including a resilient shoe on the outer end of one
of the actuating arms for engaging the roller.

THEODORE RAPP.
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