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This invention relates to clockwork mecha-
nisms and fo timers and more particularly to
improvements in multi-speed timers.

By “timers” is meant a mechanism of the type
generally used to measure a preselected time in-
terval. A “multi-speed timer” is a timer capable
of operation at more than one speed, i. e., the
timer may be set to operate at g relatively high
speed so as to measure intervals up to one maxi-
mum and the timer may also be set to operate at
a slower speed so as to measure intervals up to
a greater maximum.

It is an object of the present invention to pro-
vide a simple, compact, and economical timer
construction capable of operation at a plurality
of speeds and having means for preventing time
setting and measuring errors.

Another object of the invention is to provide
a multi-speed timer having easily settable speed
selecting means and easily and accurately set-
table interval selecting and measuring means
each of which is readily visible to indicate to even
the most casual observer the selected position of
the timer. i

Other objects will be in part obvious and in
part pointed out more in detail hereinafter.

The invention accordingly consists in the fea-
tures of construction, combination of elements
and arrangement of parts which will be exem-
plified in the construction hereafter set forth and
the scope of the application of which will be in-
dicated in the appended claims.

In the drawings:

Fig. 1 is a front elevational view of an interval
timer which embodies the principles of the pres-
ent invention; .

Fig. 2 is a front elevational view, on reduced
scale, of the dial incorporated in the construction
shown in Fig. 1;

Fig. 3 is a top plan view of the mechanism
shown in #ig. 1 with the front portion of the
encasement shown in cross section so as to reveal
elements of the clockwork mechahism;

Fig. 4 is a view taken along the line 4—4 of
Fig. 3;

Pig. 5 is a fragmentary view of the clockwork
mechanism showing details of the escapement in-
cluded in the mechanism;

Fig. 6 is a view similar to Fig. 5 but showing
elements of the escapement in operative positions
other than those shown in Fig. 5; and

ig. 7 is an enlarged horizontal cross-sectional
view of the front portion of the timer.

Por purposes of exemplification, the timer
illustrated in the drawings is of the type which
includes a clockworks and which is mounted upon
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a panel {{ which may comprise a part of a house-
hold appliance, industrial mechanism, or other-
wise. The panel supports a face plate 10 and dial
12 adjacent its front surface and a conventional
setting knob or pointer i3 is arranged to be man-
ually set in relation to the face plate and dial
and to be mechanically driven by a clockwork
mechanism {4 mounted within a bell {5 disposed
rearwardly of the panel {{. 'The open end of the
bell is closed by a cover and clockworks frame
support {§ which is attached to the panel by
means which will be described hereinafter.

The clockworks [4 is the spring wound type
and includes a winding arbor 29 connected to a
main spring 21 and extending through the frame
support {8 to the front of the panel and face plate
to receive the setting knob 13. When the knob
13 has been moved clockwise, as viewed in Fig. 1,
to effect a setting of the timer, the main spring
21 is energized thereby to set into operation a
gear train 22 which is operatively associated with'
the winding arbor 29 to return the arbor and set-
ting knob to the original “at rest” position.

The gear train or time train 22 comprises a
plurality of intermeshed gear wheels and pinions
supported by staffs pivoted between front and
rear frame plates 23 and 25. The gear train
drives an escape wheel 24 at a relatively rapid
rate and a retarding member or clutter 26 is piv-
otally mounted adjacent the escape wheel to re-
tard the movement thereof and prevent too rapid
dissipation of power of the wound main spring.
The clutter 26 has a pair of ears 28 at its
opposite ends which alternately engage the
teeth of the escape wheel 24 in the manner of
pallet pins in a conventional escapement. 'Thus,
the clutter oscillates at a rate which is propor-:
tional to its mass and the driving force imposed
thereon by the escape wheel. The mass of the
clutter, of course, determines its moment of in-
ertia and if the clutter inertia is small compared
to the driving foree of the escape wheel, the clut-
ter will oscillate at a rapid rate and the main
spring will dissipate its power at a relatively
rapid rate. The moment of inertia of the clutter
may be varied according to its mass and in the
assembly disclosed, the mass of the clutter is se-
lected so as to permit the main spring to dissi-
pate its power in 6 minutes from the fully wound
position. Accordingly then, if the setting knob
i3 is manually rotated one complete revolution,
it will take 6 minutes for the knob to be rotated
under the power of main spring to the original
“at rest” or starting position. :

The aforedescribed timer mechanism is ren--
dered capable of operation at two speeds by the
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incorporation of additional retarding mechanism
indicated generally by reference numeral 30. The
retarding mechanism 30 is arranged to be selec-
tively shifted between an inoperative position and
an operative position wherein the escape wheel
24 will be engaged by the retarding mechanism
in much the same manner in which the clutter 26
engages-.the. escape.wheel, The-details-of con-
struction-of the retarding mechanism=39 will be
described hereinafter but it should be understood
that the retarding mechanism is arranged to re-
tard the time train so that the main spring will
dissipate its power from a maximum wound:po~
sition to the unwound condition in 1 hour... In
other words, when both the mechanism:. 38 and.15
the clutter 26 are retarding the escape wheel; it "
will take 1 hour for the setting knob {3 to be
mechanically returned onerevelition to the “at:.
rest” or starting position.

A pair of timing disks 32-—234 are supported by 29
the arbor 20 at the end thereof opposite the set-
ting knob 13 so.that the-disks are disposed-rear-
wardly of the:frame 25°and:within:the bell 15;
The disk 32 is affiXed-to the arbor 28 for rotation
thérewith’ and- the disk'34 is rotatable relative o
thereto: a-limited ‘amount :determined by a 'pin
and slet lost motion connection 3§ between: the
disks.: Each of the disks.is provided with a pe-
ripheral noteh'38 to:accommodate a pin: 486 pro~
jecting from-a ‘bar 42 pivotally supported-on the gp
rear-frame ‘plate- 255 A‘spring 4f secured to a
pest-on the frame plate 25 is attached-to the bar
42 so as-to pivot the same towards the disks 22
and: 34, 7whereby the pin: 40 ‘will be-biased into
themotch:: The upper end: of the:bar 42 s ar= 3
rangedto thrust against g :clapper 43 pivotally
mourited onthe frame-support 16 ‘and when the
pinT40:s. disposed within-the-disk netchées 387 the
clapper 43 is supported:in:an uppermost position.

Incsetting the timer 'to measure a preselected
interval, the setting knob ‘13 is rotated- (clockwise
insFigure 1) “'whereby ‘the arhor and. timer disks
areralso:rotated so:as to cam the pin 4% out ‘of:
notches:38-so ‘that. the pin: will engage ‘the pe-:
riphery-of the:disks:: Whenrthe timer:is under
theximechanical: control- of:the :main spring the
disks areirotated: with-the arbor in ‘the .opposite:
directiorr:to return-the:notches.to: registry with’
the:pind0whéreupon the spring 44.snaps the pin:
intor the :notehes.” The snipaction:of the bar
thrusts :the freely pivoted clapper ‘upwardly: so-
that:the same will engage-the bell 150 give an:
audible signal. at:‘completion:of tthe time:inter=-
val. .Thus thezsignal:is: sounded ‘when:the set-
ting knob{3 is returned to tlié “at rest” or start 55
ing position. ‘ v

Tdrning:now:to:the retarding mechanism: 38,7
attentionris directed-to:Patent 12,543,032, issued:
February 27, 1951;: t6: Lavians wherein there-is:
disglosedushiftable retarding :mechanism :gener=
ally. similar to-the miechanism:30:° The retarding: 0
mechanism:includes:a pallet-member 58 which'is-
mounted:for-movement toward-and-from engage-
nient. with :the escape-‘wheel 24.% The pallet is
supported- on a- staff 5| ‘which™is provided with:
a-scutout-52 “intermediate-the--ends thereof ‘to-
provide ‘clearance -for  passage-‘of ‘the teeth of
thé escape-wheel: The pallet is provided ‘with' a..
pair-of “pallet pins 83 which alternately. engage
the-escape wheel 24 when. the.pallet is. shift- 70
ed-toward the.same for operative- association
therewith. . The pins. 53 engage the escape-whesl
teeth similar fo the ears:28.of the clutter 26:so
as to retard the speed.of:.the.escave wheel-and"
the.associated time-train 22 -whereby the rateat 75

[

10

)

45

50

65

4

which the power of the main spring is dissipated
is materially reduced.

The staff 51 which supports the pallet mem-
ber is supported at one end in fixed bearing 54 in.
frame plate 25 and the other end of the staff 51
is pivotally supported in a shiftable bearing 55
which is mounted for sliding movement in a
slot. 56 dn the-.other frame plate -23.. . The size of
the -slot §61lof: course governs :the movement of
the bearing 55 therein and thereby governs the
movement of the pallet 50 toward and from the ]
escape wheel 24,

Shiftihg of the bearing 55 is accomplished by
a lever 81 which is.pivoted between its ends on
‘a pin- 58 carried-by the frame plate 23. The in-
ner-end.of-the-lever is forked as at 59 to straddle
the end of the shiftable bearing 55 which pro-
jeetsthrough'theframe plate 23. The opposite
end .of-the lever is provided with a pin 60 which
projects forwardly through g slot 81 in the frame
support (6. Thus, movement of the pin §8 with-
in'the slot 61 caunses the lever 57 to shift bearing.
§F toward and-from the escape wheel 24 where-
by the pallet 58 is shifted to and. from operative
association with the escape wheel. As viewad in
Figs. 1 and 5, 'when thé pin 88 is shifted upward-
ly in the slot §1, the pallet is shifted towards the
escape wheel and when the pin.§6 is in the lower-
most position in the slot, the pallet is disengaged.

The mass and moment of inertia of the pallet
82 in~the present example has béen selected. to
retard the time train by an amount such as will
require 1 hour for the main spring to unwind
from completely wound condition. = It should be

5 understood that.the pallet 5§ operatively engages

the escape wheel simiultaneously with. the ciutter
26 50 that it is the combined imass and moment
of inertia of the clitter and pallet which deter-
mines the maximum time. interval-to-be measured

0 by . the aforedescribed. timer . mechanism.. Ac-

cordingly then, whén theé pallet-58 is disengaged

from the escape-wheel, the timer mechanism will.
measure a.maximum.interval.of time of 6 min-

utes and wheén the pallet 50 engages the escape.
wheel, the timer mechanism will. measure a maxi-

mum interval.of .60 minutes.. .

In. accordance. with.. the.. present . invention
means.are provided.for.conveniently shifting the
retarding mechanism.38.to-select. the rate of op-
eration .of the timer.and.to.readily indicate the
selected-condition of the:timer .and. to.facilitate
accurate setting of the.timer to.measure the de~
sired interval. The means referred.to.above in-
cludes. the. dial .i2 .which: is. mounted for limited
rotary movement. relative-to.the.panel and face:
plate, as will appear hereinafter. The dial 12 is.
provided with.a peripheral notch 65 which strad-
dles the lever pin 50 projecting through. the notch
€1 provided in the frame support and through
an aperture provided .in- the.panel. As wiil be
noted-from: the drawings, the dialis disposed be-
tween.the front face -of .the panel-and the face
plate {8 is.provided-with. a plurality of evenly
circumferentially: spaced. dial: viewing apertures
§6. The lowermost of these apertures 8¢ is-
provided. with -diametrically -opposed notches 61
which accommodate movement of a pin §3 afixed
to the dial 12 and extending forwardly. there=
from. Thus, the pin 68 may be engaged or
gripped by one’s fingers ta effect shifting of the
dial relative to the face plate and:panel. When
the dial-is shifted hy moving the pin 68 between
the opposed notches 67, the.side -walls -defining
the .peripheral notch: 65 engage the lever ‘pin 60
$0 as to-move-the.same ~within the slot 61 and
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effect the aforedescribed movement of the pallet
52 toward and from the escape wheel 24.

The dial is provided with two sets of numeriecal
indicia 8{ viewable in sets through the face plate
openings §6 corresponding to the position of the
dial and the position of the pallet. The first set
comprising the numbers “1” to “6" is viewable
when the pin 68 engages the righthand notch 67
which corresponds to the lowermost position of
the lever pin 62 whereby the paliet 58 is disen-
gaged and the timer may be set to 2 maximum
interval of 6 minutes. When the pin 88 is in
the lefthand notch 67, the set of indicia com-
prising the numbers “10” to “80” are viewable
in the openings §8 and the lever pin §8 is in the
uppermost position whereby the pallet is engaged
with the escape wheel to render the timer capable
of a maximum setting of 60 minutes.

The dial is arranged to be shifted in the afore-
described manner by providing the same with an
ocutwardly extending annular boss 78 which de-
fines a central opening 7{. 'The face plate 10 iz
provided with a peripheral flange 712 which en-
gages the panel 1{ so as to space the face plate
therefrom and the face plate is also provided
with an inwardly facing boss 73 having a gen-
erally cylindrical periphery 75 which fits within
the dial opening 71 so as to journal the dial for
rotation therearound. However, rotation of the
dial relative to the face plate is limited to the
two viewable positions as described above.

The face plate boss 72 is provided with a cen-
tral opening 74 which receives a forwardly ex-
tending threaded nipple 76 secured to the frame
support {6. The nipple 16 accommodates the for-
wardly extending end of the arbor 28 so that the
setting knob and pointer 13 may be secured there-
to in any conventional manner. Thus, the set-
ting knob I3 is positioned to sweep the face plate
18 and may be viewed in association with the dial
indicia to indicate the set position of the timer
and to indicate the time remaining in a selected
interval. To this end, the face plate may be pro-
vided with calibrations 77 arranged between the
dial viewing openings €8 for greater accuracy in
setting and reading the instrument.

The aforedescribed elements of the timer are
secured in agssembled relation by threading a nut
on the nipple 78 against the front surface of the
face plate. The face plate is provided with a pair
of rearwardly extending ears 78 which engage
within panel openings 79. The openings 19 also
receive ears 88 extending forwardly from the
frame support 18 so as to engage against the
face plate ears in side-by-side relation and there-
by prevent rotation of the face plate and rotation
of the frame support relative to the panel.

Accordingly then, there is provided in accord-
ance with the present invention a multi-speed
timer having a dial which may be manually shift-
ed to effect changes in the speed of operation of
the timer and to simultaneously change the view-
able dial indicia. whereby the {imer may be ac-
curately set to measure a desired interval of
time. The set condition of the timer as to speed
of operation and as to the selected interval will
be apparent to even a casual observer whereby
errors in conditioning the timer and in setting
the timer are substantially eliminated.

As many changes could be made in the above
construction and many apparently widely differ-
ent embodiments of this invention could be made
without departing from the scope thereof, it is
intended that all matter contained in the above
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6
description or shown in the accompanying draw-
ings shall be interpreted as illustrative and not
in a limiting sense.

It is also to be understood that the language
used in the following claims is intended to cover
all of the generic and specific features of the in-
vention herein described and all statements of
the scope of the invention which, as a matter of
language, might be said to fall therebetween.

I claimas my invention:

1. In combination with a timer having means
for shifting the operating speed thereof, a mov-
ably mounted dial having a plurality of sets of
indicia thereon, means interengaging said dial
and speed shifting means to move said shifting
means from one operative position to another
when said dial is moved a predetermined amount,
a face plate covering said dial and having a plu-
rality of spaced apart apertures, and manually
operable means associated with said dial for
moving the same relative to said face plate where-
by said indicia may be brought into registry with
said face plate apertures in sets and said inter-
engaging means will cause the speed shifting
means to be moved into the operative position
corresponding to the set of indicia in registry with
the face plate apertures.

2. In combination with a timer having means
for shifting the operating speed thereof from a
relatively fast rate to a relatively slow rate, a ro-
tatably mounted dial having two sets of indicia
thereon, one of said sets of indicia representing
a period of time corresponding to said fast rate
of speed and the other of said sets representing
a period of time corresponding to said slow rate
of speed, a face plate covering said dial and hav~
ing g plurality of circumferentially spaced apart
apertures, means operatively connecting said dial
and the speed shifting means and manually oper-
able means on said dial for rotating the same
relative to said face plate whereby said indicia
may be brought into registry with said apertures
in sets.

3. In combination with a timer having means
for shifting the operating speed thereof, a ro-
tatably mounted dial having circumferentially
spaced apart indicia arranged in sets along cne
side face thereof, a face plate covering said dial
and having a plurality of circumferentially spaced
apart apertures, means operatively connecting
said dial and the speed shifting means, and manu-
ally operable means associated with said dial for
rotating the same relative to said face plate
whereby said indicia register with said apertures
in sets corresponding to the speed of operation of
the timer.

4. In combination with a timer having means
for shifting the speed of operation thereof in-
cluding an actuating lever, a rotatably mounted
dial having circumferentially spaced indicia ar-
ranged in sets along one side face thereof and
having a peripheral notch straddling the actuat-
ing lever, a face plate covering said dial and hav-
ing a plurality of circumferentially spaced apart
apertures, and manually operable means associ~
ated with said dial for rotating the same relative
to said face plate to shift the actuating lever
whereby said indicia register with said apertures
in sets corresponding to the speed of operation
of the timer. .

5. In combination a timer of the type having a
clockwork mechanism mounted on a frame and
having control means for changing the speed of
operation of the mechanism, a face plate se-
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curedsinspacedirelation to said-frame; said face
plate haying-a-cireular boss:adiacent the:frame, a:
generally annular dial interposed:bhetween said-
face-plate and said frame-and-journaled on said
boss;. said: dial:having-indicia-: circumferentially -

spaced.along one-side face:thereof: and arranged.
in-sets;-means: on-said-face plate defining a plu~-

rality rof- circumferentially spaced :openings . for:

viewing- the -indicia .in: sets,- manually cperable:

means on said dial extending through one.of said
openings for.shifting the:dial between a plurality
of.viewable.pesitions, and means interconnecting
said-dial-and;the control ‘means whereby move-
ment of the dial.effeets g change in the speed of
operation of the clockwork mechanism.

6. A-multi-speed. timer: comprising a frams, a
cleckwork-mechanism mounted on the frame and
ineluding.-an.escape-wheel .operable $o.cause said
mechanism - to.operate at. a - predetermined speed,
a-pallet:selectively. movable into engagement with
the-escape-wheel-to retard.the movement thereof
whereby- said-meechanism. will operate at a speed
slewer: than said predetermined speed, means for
shifting -said. pallet-toward and from said escape
wheel including motion transmiiting means mov-
ably..supported: by.:said frame, & dial movable
relative to said frame between.a plurality of view-
able.-positions,: and. means:.on. said.dial engage-
able. with-said motion. transmitting means where-
by-movement of said .dial will.effect movement, of
said -pallet.

7. A.multi-speed timer comprising .a frame, a
clockwork mechanism mounted on the frame and
including .an . esecape wheel operable to cause said.
mechanism.to operate. at. a predetermined speed,.
a. pallet selectively. movable into. engagement with
said escape.wheel to retard the movement there-
of wherehy. said. _mechanism_will operate at g
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speed :slower than: said predetermined speed, a-
dial moveable relative to:said frame, means. as-
sociated with said dial havinga plurality of open-~
ings: for viewing the.same, said dial being mov-
able between a plirality of positicns relative to
said last mentioned means, and means intercon-
necting:said dial and said pallet - whereby move-
ment- of "said dial will effect ‘movement of said
pallet:

8. A multi-speed timer comprising a framse,
clockwork mechanism mounted on the frame and
including an-escape-whieel operable to cause said
mechanism to operate at a predetermined speed,
a pallet selectively movable into engagement with
the escape wheel to retard the movement thereof
whereby: said mechanism will operate at a speed
slower - than: said predetermined speed, a dial
rotatably mounted relative to said frame and
having circumferentially spaced indicia arranged
in sets -along.one side face thereof, a face plate
covering said-dial and having g plurality of cir-
cumferentially -spaced openings for viewing the
indicia, seid dial being movabkle relative to said
face:plate between g plurality of positions where-
by sald indicig are viewable in sets; means inter-
connecting ‘said dial and said pallet whereby
movement of said dial will efzct movement of
said pallet; and manually operable actuating
means-on said dial for rotating the same.

EDWARD J. DOYLE.
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