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1

This- invention relates to automatic timing
mechanisms having adjustable time delay means
for varying the operation of the mechanism.

In earlier devicés of this type, it was frequent-
ly the practice to provide a tapered needle valve
threaded at the outer end and movable toward
or away from a valve seat, tapered or otherwise,
to control the time required for g given volume of
air to enter into a chamber, the rate of entry of
the air into the chamber controlling the rate of
movement of a diaphragm. The relationship be-
tween the time required for a given amount of air
to enter the chamber and the setting of the
threaded needle valve in relation to the valve
seat was substantially hyperbolic,

One object of ‘the invention is the provision of
an improved adjustable timing mechanism where~
in the relationship between the delay time and
the setting of the timing controller is substan-=
tially linear.

Another object of thls invention is the pro-
vision of an improved adjustable timing device in
which the time delay is controlled by variations
in the resistance to the flow of air through a
capillary tube.

Another object of thls invention is the pro-
vision of an adjustable timing device in accord-
ance with the preceding object in’ which the time
delay is varied by varying: the distance a slender
rod or filament is projected within a ecapillary
tube through which the timing air flows.

Another object of the invention is the provision
“of an adjustable timing device in acéordance with
the preceding object in which the capillary tube
is substantially circular in form and the slender

rod or filament is flexible and carried by a ro--

tating member which controls its insertion and
withdrawal from the tube.

Cther objects and features of the invention
will be readily apparent to those skilled in the art
from the specification and appended drawings il-
lustrating certain preferred embodiments in
which:

- Figure 11s a front elevational view of an electri-

cal relay incorporating the timing mechanism of
the present invention,

Pigure 2 is a side elevational view of the relay
of Figure 1 on a larger scale. -

Pigure 3 is an enlarged partial plan view of the
timing mechanism.

Figure 4 is an enlarged vertical sectional view
with the upper portion taken on the plane IV—IV
of Figure 5 and with the lower portion on a plane
at right angles to the front face.

Figure 5 is a detailed sectional view along the
line V—V of Figure 4.

(CL 161—1)
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‘The device of ‘the présent invention, as spe-

_cifically shown in the drawing. comprises a seg-

mented base [ having lower, middle and top por-
tions defining chambers for the operating mecha-
nism to, be subsequently described, and topped by
a cover piece 2 provided with relatively large holes

3. communicating the chamber in the top base

portion with the atmosphere through a filtering
felt diaphragm 5.'. A rotatable timing wheel ‘12 is
disposed within the chamber in the top hase por-
tion and .is connected. by spokes 9 to a shaft' 8,
the upper portion of ‘which extends through a

."bushing I in the cover 2, The exterior portion
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of 'the shaft § is provided with a selector disk 8
carrying time indicia which may be set with re-
spect to a reference marker 10. ‘

The periphery of the wheel 12 has a generally
V-shaped notch in which there is  mounted a
slender rod or filament I3 which is held to: the
wheel 12 by a retaining wall 58, an integral part
of the top portion of the segmented base 1. A
small radial hole 14 is provided in the wheel 12
for anchoring one end of the filament '13. A
length of capillary tubing (5 is-provided, one end
of which receives the free énd of the filament 13,
the tubing 5 being adapted-to receive varying
lengths of the rod orfilament I3 upon rotation of
the wheel 12,

The opposite end of the capillary tubing {5 is
sealably connected into a block 16 mounted
through a sealing gasket 17 to the top portion of
the base {. Within the block I8, this ppposite
end of the tubing I§ connects to a passageway 23
which also extends through the top portion of the
base and communicates with g; passageway 22 ex-
tending through the middle portion of the base
and communicating with a chamber 21. Near
that end of the capillary tubing 15 which receives
the free end of the filament 13, there is provided -
a small hole (9 in the tubing thr ough which com-

“munication ‘is provided, through tubing 15 and
-passageways 23 and 22, to the chambeyp 21.

A thin, flexible dia.phragm 21 is disposed be-
tween the top and middle portions of the base and
carries stiffening washers 28 and 29 which sur-
round a ferrule 31 of substantially rigid material
which is provided throuﬂh the center of the dia-

-phragm 21,

The lower portion of the ferrule 31 is provided
with & thin, circular:valve seat 32, a spring 33 be-
ing provided between the ferrule 31 and a washer
1 to bias the valve seat 32 toward engagement

‘with valvé disk 25 which; with an associated re-

tainer 26, rests in a suitable recess in the upper

-edge "of . the middle base portion. - This middle
‘portion has a hole 24 therethrough .which pro-
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vides for free passage of air from the chamber 21
to the space beneath the diaphragm 27,

It will be seen that when the valve seat 32 is
in contact with the valve disk 25, no air may pass
- from the.space above the diaphragm 27T into the
space 21 except through the capillary tube, that
route having been previously described, while with
the seat 32 moved upwardly, free access is pro-

vided through the open center of the ferrule 31. - -

The lower boundary of the chamber 2§ is de-

fined by a flexible rubber diaphragm 34 mounted
with a sealing gasket 20 between the middle and'
The

lower portions of the segmented base. l.

10

: 4

and operate switch 42 in one direction. The up-
ward movement. of the bracket 38 lifts the dia-
phragm 24 from the lowered position shown in
Figure 4 to its upward position with: chamber
21 at a minimum volume. The air which was
in .the chamber is forced rapidly through the
hole 24 by this action and, acting upon the large
area of the diaphragm 27, lifts the valve seat
32 from the valve disk 25, the air thereby being

.admitted: to the space above the diaphragm 21

~and escaping to the outer atmosphere through
- “the felt dizphragm 5 and the holes 3 of the

central portion of the diaphragm 34 is provided .

with stiffening -washers 35 and 36 to which is
mounted a movable bracket 38 by a riveted or

15

spun over element 3T whose lower, head portion

functions as. an abutment stop engaging a boss

on the lower portion of the base. The vertical
part of the bracket 38 passes through a hole
40 in the lower portion of the base | and carries
a block 39 which is guided for rectilinear move-
ment by a post 30 fixedly mounted in the lower

20

base portion. A spring 43 about post 30 biases -

the block 32 and the parts connected thereto 1nto
their lowermost positions.
The- present invention 111ustrated has an oper-

‘ator for an electric switch shown generally at’

25

42 ‘as a self contained electric switch of stand- .-

.ard form having suitable cooperating switching
eontacts (not shown). . The switch operator at
61 is engaged by an adjustable abutment 62
mounted upon the extension of a bridging por-
tion 63 connecting spaced arms 64 pivoted to a
part integral with the lower portion of the base
at 85.and with- one of the arms 64 having an
extension 68 provided with a sliding pivotal con~
nection with the block 39 by means of the pin
86 and slot 67.

- Associated with the timing mechanism in the
specific embodiment shown, there is an electro-
magnetic operator comprising an E-shaped field
magnet 51 provided with an energizing coil 49
and adapted to attract a T-shaped armature
member 52. The armature 52 is mounted upon
11-shaped brackets 53 which are guided for ver-
tical movement behind a front plate 55 by slots
in the insulating platform 45 rigid with the
brackets 53, which slots receive an upstanding
flange 46 rigid with the front plate 55. Mounted
on the platform 45 is a post 57 having a head
56 mounted thereon for limited relative move-
ment therebetween, and with the head 56 biased
upwardly with respect to post 57 by the spring
58. The relative motion between head 56 and
post 57 insures sealing of the armature 52 against
the field magnet 51 with the block 39 in its upper-
most position. The armature 52 and its asso-
ciated structure are biased downward not only
by gravity, but by the spring 54 connecting flanges
on the front plate 55 and on the U-shaped
brackets 53 and with the flanges spaced apart
by a link 59 pivotally connected thereto. The
base containing the timing and switch operating
mechanism and the electromagnetic operator are
mounted together as shown in cooperating rela-
tion upon the mounting plate 44.

The operation of the timing relay is as fol-
lows:

Energization of the solenoid 49 causes the
armature 52 to move upwardly, raising head 56
on post 57 to raise block 38 against the bhias of
spring 43. Raising of block 39 rotates arm 64
in a counterclockwise direction as viewed in Fig-
ure 2 to move switch operator 61 downwardly
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cuter cover. 2. - After this air has been forced
out, the valve Seat 32 recloses upon the valve disk
25 under the bias of spring 33. It will be seen
that, due to the large effective area of the valve
diaphragm 27, the force reguired to open the
valve .is very small, giving improved operation
when the timing unit is used with a small oper-
ator. Further, the large area of -the valve dia-
phragm 27 also serves to cause-a relatively large

force to be exerted by the small valve seat 32

upon the valve disk 23 during the timing period
when the chamber 21 is under a partial vacuum.

The timing period is initiated by deenergiza-
tion. of the coil 49.. The armature 52 then falls
to its lowered position due to the action of gravity
and the.bias of spring 54, and the head 56 is
pulied away from the block 39. The diaphragm
34 is urged downward by the action of the spring
23 forcing the block 89, which is coupled to the
diaphragm 34 by the bracket 38, away from the
base !. However, the only air which can enter
the chamber 2i.to permit the controiled down-
ward movement- of the diaphragm 34 is that
which passes through the hole 18 in the capil-
lary tube 15 and through the capillary tube and
the passageways 23 and 22, The diaphragm can
move only at a rate consistent with the time
required for the space. above it to fill with air.
Thus, the rate of descent.of the diaphragm 34
from its upward position to the lowered position
shown'in Figure 4, and the consequent movement
of the block 39 and the switch actuating levers
88, 64, is directly dependent upon the amount of
air which can flow through the capillary tube
during a given period of time. This period of
time is determined by the length of the rod or
filament 13 which lies within the operative por-
tion, that portion between the small hole {9 and
the block 15; of the capillary tube 15. In such
a tube, the frictional resistance to the flow of
air through that portion in which the filament
lies is so large that the rate at which the air
flows is directly proportional to the length of
filament within the tube. ’

As the diaphragm 34 moves downwardly, block
39 will move downwardly therewith and will ro-
tate arm €4 in a clockwise direction. The abut-
ment 62 permits the switch operator §1 to move
upward until the switch 42 operates to end the
timed period, which in the specifically shown em-
bodiment of the:invention: is the period between
deenergization of the coil 48 and reverse oper-
ation of the switch 42.

For any setting of the selector disk 8 and the
associated timing wheel {2, the amount of air
which can pass through the capillary tube (and
subseguently inte the chamber.2i to control the
movement of the diaphragm 34) during a given
period is fixed due to the fact that for any such
setting, a particular length of the wire 13 will
lie within capillary tube 5. Consequently, for
a. particular setting of the seléctor disk 8 and the
associated timing wheel 12, the time delay before
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the switching mechanism 42
nite and constant. ‘ \
It will be obvious that the timing device of the
present invention may be utilized in any arrange-
ment in which a timed period is desired and it
Imay be used with any type of operator and for
timing in any direction with or without switch
oberation. : ‘ o
It will also be understood that for limited arcs
of the capillary 15 and the rod or filament | 3.
both may be rigid; but, to secure the longest
representative arc, and hence the greatest length
of insertion of the rod or filament into the capil-
lary tube, the rod or filament is preferably of
material such as'a metal wire or plastic-filament
having endwise rigidity but flexible i a trans-
verse direction so that the rod or filament may
he easily threaded into the tube.

is ‘operated is defi-

It will be seen that the timing device of the

present invention provides not only 4, linear rela-
tionship hetween the timing period and position
of the controlling wheel, but that also the entire
operating range of the device may be secured
with g single turn of the adjusting dial; thus
providing ‘easy adjustment and calibration.
While  certain preferred embodiments of - the

invention have been' specifically disclosed, it is’

understood  that ‘the invention is not limited
thereto, as many variations will' be readily ap-
parent to those skilled in the art and the inven-
tion is to be given its broadest. possible interpre-
tation within the terms of the following claims.
What is claimed is: : :
1. In a timing device, a chamber, means mov-

able to effect expansion and contraction ‘of the

volume of said chamber, means biasing said first
mentioned means for movement in ‘one direction,
means for moving said first mentioned means in
the opposite direction against said bidsing means,
means including a capillary tube of a generally
circular form communicating with said chamber
through which fluid passés as the chamber vol=
ume is varied, means providing for free passage
of fluid as said first mentioned means moves in
the opposite direction, means for limiting the
path for passage of fluid into said chamber to
said capillary tube as said first mentioned means
moves in - said one direction to determine the
timing period, and a-flexible elongated filament
adjustably insertable into said capillary tube to
vary the timing period by varying the resistance
to flow of fluid between the inner surface of said
capillary tube ‘and the outer surface of said
filament.

2. In g timing device, a chamber, means mov-
able to effect expansion: and contraction of the
volume of said chamber, means biasing said first
mentioned means for movement in one direction,
means for moving said first mentioned means in
the opposite direction against said biasing means,
means including a capillary tube of a generally
circular form communicating with said chamber
through which the fluid passes as the chamber
volume is varied, means providing for free pas-

sage of fluid as said first mentioned means moves’

in the opposite direction, means for limiting the
rath for passage of fluid into said chamber. to
. said capillary tube as said first. mentioned means
moves in said one direction to determine the
timing period; a . flexible elongated filament ad-
justably insertable into said: capilliary tube to
vary the timing period by varying the resistance
. to flow of fluid between the inner surface of said
capillary - tube and the outer surface of -said
filament, and. a rotatable wheel having one end
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of 'said filament mounted thereon so that rota<
tion of the wheel effects insertion and withdrawal
of the filament from the tube.

3.'In a timing device, a chamber, means mov.
able. to effect expansion and contraction of the
volume of said chamber, means biasing said first

- mentioned means for movement in one direction,

means for moving said first mentioned means in
the opposite direction against said biasing means,
means including a.capillary tube of a generally
circular form communicating with said chamber
through which the fluid passes as the chamber
volume is varied, means-providing for free pas-
sage of fluid as said first mentioned means moves
in the opposite direction, means for limiting the
path for passage of fluid into said chamber to
said capillary tube as said first mentioned means
moves” in''said one direction to determine the
timing period, a flexible filament insertable into
said capilliary tube, a rotatable wheel for vary-
ing the timing period by adjustably insertihig said
filament within said capillary tube, and 'means
for carrying said filament upon said wheel.

4. In a timing device, a chamber, meanhs mov-
able to effect expansion and.contraction of the
volume ‘of said chamber, means biasing said first
mentioned means for movement in one direction,
means for moving said first mentioned meéans in
the opposite direction against said biasing means,
means including & capillary tube of a generally
circular form communicating with said chamber
through which: the fluid passes as the chamber
volume is varied, means providing for free pas-
sage of fluid as said first mentioned means moves’
in the opposite direction, meang for limiting -the
path for passage of fluid into said chamber to
said capillary tube as said first mentioned means
moves: in said one direction to determine the
timing period, a flexible filament insertable into
said capillary tube, a rotatable wheel for varying
the: timing period by adjustably inserting said
filament within said capillary tube, means for
carrying - said filament upon said wheel, and
means including indicia for selectively position-
ing said rotatable wheel.

5. In a timing device, a’chamber, means mov-
able to effect expansion and contraction of the
volume of said chamber, means including a cap-
illary tube'in a generally arcuate form communi-
cating with:said chamber, means for limiting the
path for passage of fluid into said chamber to
said capillary tube as said first mentioned means
moves in at least one direction to determine g
timing period, a rod in an arcuate form adjust-
ably insertable into said capillary tube, rotatable
means carrying said rod and varying the timing
period by adjustably inserting said rod within
said eapillary tube. )

6. In a timing device, a chamber, means movy-
able to effect expansion and contraction.of the
volume of said chamber, means biasing said first
mentioned means for movement in one difection,
means for moving said first-mentioned means in
the opposite direction against said biasing means,
means including g capillary tube in a generally
arcuate form communicating with said .chamber
through which fluid passes as the chamber vol-
ume is varied, means providing for free passage
of fluid as said first mentioned means moves in
said. opposite- direction, means for limiting the
path for passage of fluid into said chamber to
sald capillary tube as said first mentioned means
moves - in “said “one -direction. to. determine the
timing-period, a rod.in an arcuate form adjust-
ably insertable into said capillary. tube to vary
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the timing period: by vaiying. the-resistance to

flow- of fluid between the inner surface of said

capillary tube and the outer surface of said rod
and rotatable means carrymg and moving said
rod

in-said base;, means including: a capillary tube
_controlling- the - communication between said
“chamber and-the atmosphere during the timing
period, adjustable means varying the resistance
to air flow through said capillary tube, airtight
means defining at least part of one side of said
chamber, means for varying the position of said
airtight means to vary the chamber volume, and
_means operating in response to the position of
said  airtight ‘means to determine the timing
period.-
8. In a timing device, a base, a chamber W1th-
_in said base,
controlling

chamber and the atmosphere during the timing

period, adjustable means including a thin rod or.

filament extending into said capillary tube for
varying the resistance to air flow through the
tube, airtight -means defining at least part of
one side -of said chamber, means for varying the
position of said airtight means to vary the cham-
ber volume, and means operating in response to
the position: of said airtight means to determme
the timing period.

9. In g timing ‘device, a base, a chamber with-
in said base, a rotatable member, a flexible rod
or filament meunted upon-said rotatable meni-
ber, means-including ‘a capillary tube of a gen-
erally circular shape controlling the communi-
cation between said chamber-and-the atmospher
during the timing period, said capillary tube be-
ing adapted to receive said filament-or rod upon
rotation of said rotatable member, airtight means

defining ‘at least part of one side of said cham-

ber; means for varying the position of said air-
tight means to vary the -chamber volume, and
means operating in response to the position. of
said airtight means to determme the timing pe-
riod.

10. In a- timing devme a chamber, a flexibie
dlapm agm defining at least part of one side of
said chamber and movable to effect éxpansion
and contraction of the volume of said chamber,
means biasing said diaphragm for movement in
one directicn, means for moving said diaphragm
in the opposite direction. against said biasing
means, a capillary tube communicating with said
chamber through which fluid passes as the cham-
ber volume is varied, means providing for free
passage of fluid as said diaphragm moves in the
cpposite -direction, means for limiting the path
for passage of fluid into said chamber to said
capillary tube as said diaphragm moves in said
oné: direction to determine the timing period,
means operating in response to the position of
said diaphragm, and a filament adjustably in-
sertable into said capillary tube to vary the tim-
ing period by varying the resistance to flow of
fluid between the inner surface of said opening
and. the -outer surface of said filament.

11. In a timing device, a chamber, a flexible
diaphragm defining at least part of one side of
said chamber and movable to effect expansion
and contraction of the volume of said chamber,
means biasing said diaphragm for movement in
one direction, means for moving said diaphragm
in the ‘opposite direction "against said. biasing
meahs, a capillary tube in a generally circular
form ~communicating . with said ~chamber, the

7o In a t1m1ng dev1ce a base a, chamber Wlth-,

. means-including a capillary tube-
the communication between said.
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plahe-of the tube being: substantially parallel to
the diaphragm, means for limiting the path for
passage-of fluid. into said chamber to said-capil-
lary tube.as said: diaphragm moves in at least
one direction to determine the timing period,

‘means operating in response to the position of

said.diaphragm, and a flexible filament adjust-
ably insertable into said capillary tube to vary
the timing period-by varying the resistance to’
flow -of fluid between the inner surface of said

openlng and the outer surface of said filament.

12: In- 4 timing: device, a chamber, a flexible
diaphragm defining at least part of one side of
said chamber and movable to effect expansion
and contraction of the volume of said chamber,
means for moving said -diaphragm in opposite
directions; a capillary tube in a generally circular
form communicating with said chamber, means
for limiting the path for passage of fluid into
said. chamber to said- capillary tube.as said dia-
phragm moves in at least one direction to de-
termine the .timing period, means-operating in
response-to the position of said diaphragm, a -
filament insertable- into said capillary tube, a
rotatable wheel for varying the timing period by
adjustably inserting said filament within said
capillary tube, and means for carry1n<r said fila-
ment upon: said wheel.

13. In 4 timing dev1ce a-chamber, a flexible
diaphragm defining- at least part of one side of
said chamber.and -movable- to- effect expansion
and contraction of -the volume of said chamber,
means biasing said diaphragm for movement in
one direction, means for moving said diaphragm
in the opposite direction against said biasing
means, a capillary tube-in a generally arcuate

“form communicating with said chamber through
-which fluid passes as the chamber volume is var-

ied, means providing for free passage of fiuid as
said diaphragm moves in said opposite direction,
means for limiting the path for passage of fluid
into said chamber. to said capillary tube as said
diaphragm moves in said-one direction to deter-
mine the timing period, a filament adjustably
insertable into said capillary tube, a rotatable
wheel for varying the timing period by adjust-
ably inserting said filament within said capillary
tube, and means for carrying said filament upcn
said wheel.

14..Tn a timing device, a bhase having a cup-
shaped portion, & flexible diaphragm, a chamber
formed by said cup~shaped portion and said dia-
phragm, ‘2 capillary tube in an arcuate form,
means mounting said tube in said base in a
plane substantially parallel to saild diaphragm,
apertures within said base communicating one
end of capillary tube with said chamber, means
communicating another portion of said capillary
tube with the atmosphere, a wheel, a filament,
means mounting said filament upon said wheel,
means mounting said wheel to said base such
that said filament is substantially coplanar with
said tube, one end of said filament being inserted
within one portion of said tube whereby adjust-
able lengths of said filament are positionable
within said tube by rotation of said wheel, meaus
for effecting movement of said diaphragm to vary
the volume of said chamber, means responsive to
diaphragm movement, means permitting free
movement of said diaphragm as it moves in one
direction, and means limiting .the rate of move-
ment of said diaphragm in the opposite direction
to a rate proportional to the rate of air flow

through said capillary tube.

15.-The: device defined in claim 14, in which
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sald base comprises a plurality of sections, said
cup-shaped portion being in a first of said sec-
tions, said wheel being mounted to a second of
said sections, one of said apertures being formed
in sald first section and another of said apertures
being formed in said second section.

16. The device defined in claim 14 in which
said base comprises:a plurality of sections, said
cup-shaped.portion being in a first of said sec-
" tions, said wheel being mounted to a second-of
said sections, one of said apertures being formed
in said first section and another of said apertures
being formed in said second section, and in which
a second diaphragm is interposed between said
base section having the cup-shaped portion and
said base section mounting said wheel, said sec-
ond diaphragm having an opening registering
with said apertures within said base.

17. The device defined in claim 14 in which
said base comprises a plurality of sections, said
cup-shaped portion being in a first of said sec-
tions, said wheel being mounted to a second of
said sections, one of said apertures being formed

in said first section and another of said aper-:

tures being formed in said second section, and
" in which a second diaphragm is interposed be-
tween said base section having the cup-shaped
portion and said base section mounting said
wheel, said second diaphragm having an opening
registering with said apertures within said base,
and in which said means permitting free move-
ment of said diaphragm as-it moves in one di-
rection includes said. second diaphragm, a valve
seat carried by said second diaphragm, and an
opening communicating said chamber and said
second diaphragm.

18. The device defined-in claim 17, in which
said valve seat is biased toward closed position
by a spring interposed between said. valve seat
and said wheel, said wheel having an upstanding

shaft, a selector disk carrying indicia being -

mounted upon said shaft.

19. In a timing device, a base comprising. a
plurality of base sections, a first of said sections
having 'a cup-shaped portion, a. flexible dia-
phragm, means mounting portions of said dia-
phragm to portions of said cup-shaped portion
whereby a chamber is defined by said cup-shaped
portion and said diaphragm, a capillary tube in
a generally circular form, means mounting said
tube to a second -of said base sections, a ro-
tatable wheel having a peripheral notch therein,
a filament, means mounting said filament to said
wheel, said filament being disposed-in said notch,
means mounting said wheel to said second sec-
tion such that said filament is substantially co-
planar with said tube, one end of said filament
is substantially coplanar with said tube, one end
of said filament being inserted within said tube
whereby adjustable lengths of said filament are
positionable within said tube by rotation of said
wheel, a centrally disposed shaft on said wheel,
a - cover mounted to said second base section, said

cover having :means engaging said wheel, an.

aperture in said second base section communicat-
ing with ohe end of said capillary tube, an aper-

[
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ture in said first base section communicating said
chamber with said aperture in: said second base
section, means for effecting movement of said di=
aphragm, means responsive to diaphragm move~
ment, means permitting free movement of ‘said
diaphragm as it moves in one direction and
means limiting  the rate of mevement of said
diaphragm in the opposite direction to a rate
proportional to the rate of air flow through said
capillary tube.

20. In a timing device having a chamber de-
fined by a base and a diaphragm and means for
effecting movement of said diaphragm to vary
the volume of said chamber, the combination of
means for determining the rate of air flow into
said chamber as said diaphragm is moved to de-
termine the timing period comprising an elon-
gated opening of uniform cross section in.a plane
generally parallel to the plane of said diaphragm,
means communicating a first portion of: said

- opening with ‘the -atmosphere, means: including
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apertures within said base communicating a sec-
ond poertion of said opening with said chamber,
an elongated - filament having a cross section
which is substantially uniform, and means for

effecting the insértion of adjustable lengths- of

said filament between said first and second por-
tions of said opening to vary the timing period.

21, The device defined in claim 20, in which
said elongated opening is in arcuate form, and
said means for effecting the insertion of adjust-
able lengths of said filament.includes a rotatable
wheel mounted to said base, said filament having
one portion connected to raid wheel and one end
inserted within- said opening.

22. The device defined in claim 20, in which
said elongated opening is in arcuate form, and
said means for effecting the insertion of adjust-
able lengths of said filament includes a rotatable
wheel mounted to said base, said filament having
one portion connected to said wheel and one end

inserted within said opening, and in which said

means communicating a second portion of said
opening with said chamber also includes a block
sealably mounted to.said base, and means seal~
ably joining said second portion of said opening
to said block, said block having a passageway
therein aligned with said base aperture.

CARL A. SCHAEFER.

References Cited in the file of this patent
UNITED STATES PATENTS
Number Name Date

959,073 Richardson ________ May 24, 1910
1,995,721 Sanford ____.______ Mar. 26, 1935
2,029,136 Stevens _ .. i _ Jan, 28, 1936
2,032,189 Stilling — o . Feb.. 25, 1936
2,103,378 Oestnaes et al, _.___ Dec. 28, 1937
2,199,742 Cullen oo ___ May 7, 1940
2,344,943 Gooden __._....._.. Mar. 28, 1944
2,360,856 Doughman et al, __._ Oct; 24, 1944
2,377,461 Swift o June 5, 1945
2,390,252 Hayward ... __._ Dec. 4, 1945
2,638,038 Ponstingletal. __.___ Jan. 16, 1951



