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This" invention relates to- timing: mechanism

and: is: particularly  directed: to- an: apparatus
whicH may be set-to: run: for a: predetermined
time; and:which will; at-the termination of the
predetermined time, operate a switch for break-
ing-the circuit-to an electrical apparatus-such-as
X-ray equipment; therapeutic machines, and per-
manent wave machines or the like. :

This- general  type of timing- mechanism has
been- well known in the past and cne example
may be found in the patent to Flarsheim No.
1,864:487" issued’ June 21, 1932, Broadly speak-

ing; the mechanisms consisted of an escapement-

mechanism; that is; a gearing arrangement driv-
en by means of'a clock spring or the like for mov-
ing- the previously set dial in-an anti-clockwise
direction to return it to zero. On its return to

zero, the dial driving mechanism was effective for-
tripping ‘a’ device for operating the switch-and. for.
stopping the driving: movement of the. escape- 2

ment mechanism;
More specifically,
relate to a timing mechanism in which it has

been- the object of* the inventors to provide a.

wider range of timing use. The present improve-

ments reside’ in the provision of g mechanism.

which will contrel apparatus; that is, time its
operation, through- periods ranging from one
second’ to fifty-nine: minutes. Quite chviously,
the increase in range of use hag produced cer-
tain problems in the construction of the mecha.-
nism for setting; driving, and tripping: purposes.

In the first’ place, it has been.the general cb-
jeet’ to provide a mechanism of this type which

includes two setting: dials, one. of. which may be.

set’ to' the number- of minutes desired, and the
other of* which may be set to the number of ‘sec-
onds required over any given number of minutes.
For example, the minute.dial may be set to, let
us' say, three minutes, and the second dial . may

be set to a predetermined number of seconds, lét.
us say, fifteen; whereupon the mechanism will

throw a switch after the elapse of three minutes
and’ fifteen seconds. The gearing for time con-
trolled mechanism may Be in.the form of gearing
driven by means of a synchronous motor,
Accordingly, it has been a further object of the

present inventors to provide a mechianism of the.

type in which a constantly driven. escaperment
transmission is provided which is' controlled for

terminating the return movement of the dialg at’

zero-through the medium of'a clutch or the like,
which clutch is manually coupled'initially to start
the- timing' and’ automatically uncoupled when
thedials reach zero:

lie present improvementy
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It has- been a still further object of the pres-
ent inventors to provide a tripping mechanism
in this combination, which tripping mechanism
iheludes an element directly controlling the re-
lease of the switch actuating means, particularly,
an element- arranged to have a compound ‘move-
ment. ‘One of its movements is brought abhout
by actuation from the minute dial driving' mech-
anism for setting up or lecating the element for
final trippihg movement by means of the second
dial driving'mechanism.

In other words, the arrangement is such that
the mechanism wiil not trip as the second dial
passes through zero unless the minute dial is in
8 positionr indicating less than one minute,
‘When:the minute dial passes the graduation in-
dicating one minute, it moves the control element
in one’plane to place it in position for engage-
ment’ and operation by the second dial driving
mechanism in another plane as this latter mech-
anism completes its final revolution.

It has been a still further object of the present’
inventors to provide a switch seiting and oper-
ating dial so related to the tripping mechanism
that the switch may be operated, despite the fact

Hat the timing mechanism is stii] operating, to
return- the dials to zero and also wherein the
switch on the machine being controlled may be
operated with no interference from the timing
mechanism- even though it is connected to it.
Thus, it is arranged so that the operator may
quickly stop the operation at any time by re-
turning the switch setting dial to “off” position.
This iseffective for. stopping the dials and the
operator is able to ascertain the elapsed time be-
tween-the setting time and the time at which he
manually shut off the switch; this, of course, be-
ing accomplished merely by considering the dif-
ference between the set position and the positicn
indicated by the dials at their stopped position.

Other objects relate to the provision of a mechi-
anism which  is extremely accurate; that is,
wherein the: starting of the movement of the dials
takes place instantly. upon the operation of the

- switch and likewise wherein the switch is thrown

and the mechanism stopped at the same identical
moment that the dials return to zero.

Other objects and certain advantages of the
bresent invention will be more fully apparent

from the following description of the drawings in

which:
Figure 1 is.a front view of the improved timer
switch-operating mechanism of this invention.
Figure 2.is a side view of the mechanism.
Figure 3'is an exploded diagrammatic perspec-
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tive view, illustrating the mechanisms for cper-
ating the switch through the minute and second
operated mechanisms.

Figure 4 is a sectional view taken on line 44,
Figure 2, illustrating the switch mechanism in
position, whereby the second timing mechanism
is not effective for tripping in the particular rev-
olution due to the fact that the mechanism has
heen sot for a period over one minute.

Figure 5 is a sectional view taken on line 5—35,
Figure 4, showing the details of the parts mount-
ed on the switch-setting and operating shait.

Fizure 6 is a fragmentary view of the switch-~
tripping mechanism, showing it in set position
prior to being tripped.

Figure Tis a view taken similar to Figure 6, but
showing the mechanism tripped.

Figure 8 is a sectional view taken on line 8—38,
Figure 2, showing the mechanism after the
switch has been closed and thes timing mecha-
nism set and with the clutch of the timing mech-
anism in connection.

Figure 9 is a view taken similar to Figure 8,
showing the clutech released after the switch
mechanism has been tripped.

Figure 10 is a sectional view taken on line
{6—10, Figure 8, further detailing the clutch
operating mechanism.

Figure 11 is a sectional view taken on line {{—
{1, Figure 9, further detailing the cluteh.

Figure 12 is a sectional view taken on line 12—
{2, Figure 1, detailing the dials for setting the
switch-operating timing mechanism.

The embodiment of the invention disclosed
here, described generally, consists of a frame, the
front panel of which includes the indicator panel,
the minute dial and the second dial. The tim-
ing mechanism consists of a gear train driven
by means of a synchronous motor in this case.
Obviously, a clock mechanism or other driving
means may be employed. The dials are driven
backwards by the mechanism, the second indi-
cator rotating a full revolution to each minute,
and the minute dial rotating one graduation to
each complete rotation of the second dial. A
clutch is interposed between the driving means
and the gear train and is coatrolled by means
of a trip mechanism.

The trip mechanism has a compound move-
menrt. When the timer is set for periods over
a minute, the minute dial will, upon return to the
one-minute position. set up the trip mechanism
for subsequent tripping at zero by means of the
second dial. When the trip mechanism is tripped
by the second dial, it automatically releases a
spring actuated switch control shaft which is
effective for immediate switch operation at the
rechanism heinz controlled, such as an X-ray
or trestment apparatus.

Referring to the details of the drawing, the
frame consists of circular plates 15 respectively
front and back. A face plate 1§ is secured to
the front frame plate. The frame plates {5 are
held in spaced assembly by means of screws 1
and spacer slesves 18. In this particular case,
three of these scraws and spacer sleeves are uti-
lized. The various shafts of the mechanism are
supported upon and between the front and back
plates 15—I3. The synchronous motor (9 is se-
cured to the back plate hy means of screws or the
like (not shown). The shaft 20 for the motor
extends through the back plaie 18 and carries a
gear 2} (Figure 2) fixed to it on the inner side of
the back plate. This gear meshes with another
gear 22 (Figures 8 and 11). The gear 22 is fixed
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to a shaft 23 journalled in the respective plates
15—15.

A cluteh elemeant 23 is fzed to the ferward end
of the shaft 23 and carriss a clutch piate or disc
25 cocperating with the clutch element 28 which
includes the main driving gear 21. A cluich-
operating arm 28 (Figure 1€) has one end of
bifurcated forr encaged in a notch 29 in one of
the spacer sleeves 18, A vertical slot 32 is pro-
vided in the clutch arm intermediate the length
of the cluteh arm which engages with the groove
31 of the clutch element 26. The other end of
the clutch arin is bifurcated and is loosely en-
gaged between a pair of collars 32 and 33 (Fig-
ures 8 and 9).

A coil spring 34, under compression between a
washer 34a. engaged agzinst the clutch element
26, and the hub of the gear 22, normally urges the
clutch element 26 toward clutching position. Ac-
cordingly, the means controlling the outer end of
the clutch arm is in the nature of a means releas-
ing the clutch so that it may become engaged.

The clutch arm is actuated or swung on the
pivot (afforded by the groove 29) by means of
a shaft 35 carrying the collars 32 and 33. The
collar 32 is pinned to the shaft and has one end
of a wound spring 36 anchored to it. The other
end of the spring 38 is anchored to the frame.
The spring is under constant winding tension,
tending to return the shaft when the shaft is
released.

The other collar 33, also fixed to the shaft 35,
includes an arm 37 having camming engage-
ment with a lug 38 on the forward side of the
clutch arm 28. When the shaft 35 is rotated to
set the switch (on the machine being controlled),
the arm 31 moves out of contact with the luz and
permits the clutch to become engaged under
spring pressure. The shaft 35 aiso carries a
holding element 49 (Figures 4 to 7 inclusive)
which, when engaged by the automatic trip when
the dials are s=t, holds the switch shaft 33§ in
operative position. The outer end of the switch
shaft carries an arm 41 which may be connected
to the control switch of any unit, such as an X-
ray apparatus or a treatment lamp. After the
timer has been set through the minute and sec-
ond dials, the switch shaft is rotated to close the
circuit and start the timing mechanism in op-

5 eration.
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For this purpose, a manipulating knob 42 is
provided at the front of the face plate (Figure 1)
and includes a pointer 43, movable relative to the
insignia, respectively “On” and “Off.” The
switch shaft 35 has its forward end supported or
piloted into a shaft 44 to which this manipulat-
ing Xnob 42 is attached (Figure 5). his shaft
44 projects through the panel and the front
frame plate of the device and carries an arm 45
on its inner end disposed in substantial abutment
with the arm 49. The arm 45 includes a lateral-
1y extended luz 46 engaging an offset &7 of the
arm 40. Thus, the return pressure of the coiled
or wound spring 36 is taken by the arm 45, and
the arm 45 is limited in its rotative movement by
engagement of an offset thereof with the flange
48 of a pivoted arm 49 of the trip mechanism.

Now, when the knoh is rotated in the “cn” di-
rection, the lug 46 swings the arm 40 t3 a po-
sition where the downwardly urged pivoted lever
49 moves down into a notch 59 in the upper edge
of the arm 40. In other words, the pivoted arm
snaps into position and the shaft is locked against
rotation until release by displacement of the piv-
oted arm 49 upwardly. The pivoted element can
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never-be movet upwardly to-clear:the stop lug
of 'the arnmy:4§-due-to the:provision of asstationarys
stop.etement: 54« (Figurer4) fixed to the-forward:
platevof the device.

In:order to:understand: the:tripping i mechgs-
nism, attuating: thet pivoted:-arm1 49y and its -ops+
eratiort, it seemsproper: atithis -tima *to :degeribe-
the timing mechanism which controls the trips-
nmgi - Returning: to- the:gear 27,.it is: pointed
out thrat this-gear i normally-stationary;.that is:
toisay, whetr thevdials ate at:zeto) the-driveipro--
ceeds to thergear 22, the-shiaft 23, and the clutch:
element 24 -

When ! thet clutch’ is- engaged: by, moving. the:
knob 43 to-“on;’ assuming:the .dials ave set for:
timing; the -gear! 27-is-driven) Twe gears- mesh:
with this gear 2T1-=one:for: the. . minute dial and
one for the second dial- The gear-which drives
the minute dial.is:indicated.at 52¢. Ii is.:fixed.

5

on- a- shaft. 53 - journalled. in. the - frame. plates. zu-

This-shaft 53-carries -a-gear- 54 -meghing.at right-
angles with a gear. 58 -fixed to a-transverse.shaft.
58:. The shaft 58 is: journaled.in-a-bracket.57
and-is-held against axial displacement by means.

of .a- -collar- 58 :fixed-on .the opposite.end.of the. »

shaft- to. the: end- carrying the. gear. 53.. The.
bracket 571 is of U-form having the gear-and.col-
lar disposed ' against the. outer. sides.of its re-
spective arms... A werme 59fis~ﬁ»xed.~to.~thjls shaft.
56 between the-arms.of the bracket. and meshes.
with-a- worny. gear. 60.loosely  rotatably. mounted.
onthe dial shaft 64, . , ' »

The hub-of. the gear- 60- carries:a- diametrically.
disposed: flexible. driving- arm 82:. The. driving.

arm is disposed-adjacent -to the.driven.disc. 63"

of - the minute dial,. This disc-is.fixed to the
shaff 61-ang.therefore,.is- fixed- to -the. manipu-
lating-knob-€4-at-the front.of the.dial plate (Fig-
ure 12). The coupling - means between -the.cou-
pling:arm and-the disc-83 consists of .balls-85.dis~
posed- in - apertures. 68 in the respective .ends of -
the:coupling-arm §2.. These balls cooperate .with’
cireularly. arranged-depressiong. 67. in-the. ci 5C 53.

The-arrangement - constitutes: a-coupling:of .de-
tent form for connecting the ends-of the:coupling.
bar-to-the disc.. Ii is-apparent that:the dise.may.
be rotated. relative-to the-arm-to.permit the set-
ting of. the.dial relative to.the: driving géar. 60..
That is to say, the balls will snap from one.de-
pressicn to-anosther as the minute dial is. adjust-
ed. The springtension in the driving:arm, how-
ever, is suffieient. to. maintain-a driving . connec--
tien- to- the disc when. the.drive: from the. syn-
chroncus motor is-connected-through the clutch:

and therefore, the:disc. will be rotated-backwards:

to return-the minute dial-to:zero.

The-details -of - the: manipulating. kncb: and.its.
connection 'to-the. dise 63:-are best-shown in Fig-
ure. 12.. The compesition kneb: £4- includes: a-
metal-bushing 18 engaged-over the-hub T( of the.
minute-indicating dial' 2. Specifieally, this. dial:
12-is fastened to the hub hy-means of a-hub.plate
18; screws T4 -being-engaged through.the.-dial.into-
the hub plate; The hub-of the:dial is-fastened.
to-the shait-6f. The ccnneetion of the-knob to.
the hub is accomplished. both by means of.the
engagement of the:serews-14 in-reeesses 75 in the
inner. face of the. manipulating. knob - and. by’
means of a set screw T8 engaged in’ tHe nanip-
ulating kicb and against the Huh of the disl.

As will be seen from Figure 1, this dial i't_l‘-
cludes ant aryow whichi'is'set to indicate the'min-
utes relative to the giaditationy 13" on the indi--
cator” plate.  Jist’ as on' the face’ of a clocks.
these graduations indicate-both the minutes’ and’

oy
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the seconds,. there-being. 60 graduations.. Ace-
cordingly; the-timer: can: control operations: up:
t158 minutes: or operations:as:short-as ‘one: sec--
ond. Forthe :purposes of initially: adjusting .the-
dial relative to.the indicator panel, the screws. 14+
pass through arcuate slots-19-in‘the-dial:plate:
12. This dial ‘plate.is.dispesed so.that its outer:
face.is. flush with: the-outer-face of: the-indicator

panel-or plate-80. The. indicator plate:is-held:

- against-the face. plate. by means. of serews. 84..

Thus;: it -is : possible for: the operator te.set.the-
minute indicator.dial-through the knob.and the:
drive will-pick it up-at- any set position:to: res-
tuen it to zero. ;

The- drive for-the second dial-is.more direct, for.
In-this.case, the gear- 21 is.in direct-mesh with.a.
large gear 82.including-a-hub. 83-loosely: mounted:.
on- the: shaft.6{: The. hub. 83. of the.gear. 82
(Figure. 12) - carries a-hub plate .84 .which in turn.
carries the.second:indicator- dial 85 fixed.to the.
hub plate:in-the same. manner: as . the- minute:
dial. The second dial includes a forwardly. turn--
ing eircumferential fange. 83. extended between
the periphery of the minute dial and the margin

. of ‘the ‘opening-in the indicator plate. If'includes

an'indicator-point 87 turned radially outwardly
so:agto overlie the graduations on the indicator:
plate: . Itialse ineludes a -manipulating extension:
88vextennded 'cutwardly & sufficient’distance to be:
giasped -for manipulation. For convenience and:
as shown on the front of the'dial§’ang: the indf-
cator-plate; the.indicator for' minutes isred and
that-foi seconds isblack: - Appropriate difections:
identify theseindicators:

Now, -when:the :synchronotis: motor - ist coupled
through: the:cluteh, it'is:obvioussthat: the gear:
21! drives both the:minute: train and’ thesecond:
trainy. Justias inithe:.case ofiasclock, the second’
dial makés:a conmiplete revolution to each moves-
nietit: of the:minute dial from' one: graduation:
tosthe next, HEachiof:ithese: trains:ineludes trips-
pifig: means-active upon the ‘trippife mechanism®
heretoforetdeseribed: :

- The' tripping ‘mechanism: consists: of: the” fols -

5 lowihgiarrangement: A.shaft 80 is journallediin

and: between’ the: front" and’ rear” framie: plates:
This: shaft .carries an:arm: 91 disposed: adjacent:
the:dise"63:and adapted to.be engaged by means:
ofa: pifi' 83: on the margin: of the:dise; . As the:

5 mibtitesdialretuinstoizero; it will be efféctive: for:

engaging-the arm.91 androtating the shaft.. Tg;
utilize this:movement; the. shaft carries another
arti 84 This armi:84hag a pin 95 on:its outer:
orflofwerenid engagedin the bifurcated upperend:
rippifg "lever 98;. which lever has a. comrs
poutidi action.. This lever: §6- is: pivotally cons -
nected at: its'lower erid to- the outer or swinging:
erid-of ‘the pivoted:levertarm 49, . It istnmormally”
urged-downwardly; so-as tourge the pivoted arm
dewnwardly, by means of a.coil spring:91: under-
terision betweenone of the spacer sleeves and'the:
upper’ end:of ' the: tripping lever:. The: tripping:
lever “includés: a: lugs 98" atiits: upper” end; which:
lug is adapted to be:disposed: imrthe patir.of moves -
nietitiof a:pin-99-carried by the second -dial’ driv-
ing'gear 82: : ‘

Now;. whett: the mifiute ‘hand ' returns: to- Zero;.
it is effective” foir swinging: the tripping:lever: ins-
wardly 'soias to: dispose: the:lug 98 in: the path:
of mivvement!of'a:pin 99 Since thiscam onty oc-
cur’ after the' minute - hand passes-the one’ mins -
ute‘indication and:returns to zero; it is’ obvious:
that"the pin- 9% will; on all previous.revolutions;.
clear’ thie:lug: 98!, However;. on:the: last: revolits-
tion, after: the lug has:beetiiset! up by thesreturn:
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of the minute dial toward zero, the lug will be
engazed by the pin 99, and the tripping lever will
be moved upwardly; that is, the bifurcation will
glide relative to the pin 95. This will lift the
pivoted arm from the notch 50 in the arm 40,
and the wound spring 86 will be effective for
snapping the switch to open position.

" By virtue of the arrangement shown here, it
is possible to operate the switch on the mecha-
nism independently of the timer, for quite obvi-
ously, when the mechanism is at zero, the pivoted
arm is held upwardly out of the path of move-
ment of the arm 0. Moreover, in the event that
the operator wishes to stop the treatment or
operation being controlled prior to return of the
dials to zero, this can be done by turning the knob
42 to “off” position. This trips the tripping
mechanism manually (Figures 6 and 7) by en-
gagement of the cam surface 180 of the arm 45

with the flange 48 of the pivoted lever 49, mov- ¢

ing the lever out of the groove 50 and thus re-
leasing the shaft.
Operation

Let ys assume that the operator wishes to con-
trol the particular machine for an cperation last-
ing one minute and ten seconds. With this in
mind, the minute indicator; that is, the arrow
on the dial 72, is set to the first graduation. The
second indicator; that is, the point 81, is set to
the tenth graduation.

With the timer dial thus set, the operator
moves the starting kncb 42 to the “on” position.
This movement places the tripping mechanism in
the position shown in Figures 4 and 6. That is
to say, the pivoted lever 48 is urged dewn into
the notch 58 in the upper edge of the arm 40
by means of the spring 97 acting on the tripping
lever 86. This same movement; that is, the
spring-urged movemant, is effective for pulling
the lever 96 outwardly to swing the lug ¢3 out
of the path of movement of the pin 99. This

latter movement is possible since the pin 93 has

been moved to a position just clear of the lever 9,

Specifically, rotation of the shaft 35 through
the knob 42 moves the lever 41 to throw the ma-
chine control switch into “on” position. The arm
40 is moved and the shaft rotated through the
engagement of the lug 46 with the offset 47 of
the arm 40, the shift taking place from the posi-
tion shown in Figure 7 to that shown in Figure 6.

Rotation of the shaft 35 is effective, as de-
scribed before, for clutching the drive from the
synchronous motor to the gear 21, specifically,
by swinging the clutch lever 28 by engagement
of the arm 37 with the lug 38. Thus, instantly
when the switch is closed, the timing mechanism
begins to drive the indicating dials back to zero.
As the second indicator passes zero, the pin 99
will clear the lug 98 (Figure 4) and tripping will
not take place. Just after this, the pin 93, com-
ing into engagement with the lever 9§, swings the
lever 95 inwardly to bring the lug 98 into the
path of movement of the pin 99,

Therefore, as the second indicator comes
around to zero the second time, the pin 99 will
engage the lug 88 and will raise the lever 86,
swinging the pivoted lever upwardly out of the
notch 50; whereupon, the spring 36 will be effec-
tive for snapping the switch arm 41 back to nor-
mal “off” positicn for shutting off the machine.
Instantly, the cluteh is disengaged since the shaft
35 gwings the arm 37 against the lug 33 which
swings the clutch lever and pulls the clutch 28
out of engagement with the clutch plate 25.
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It will be apparent that the timer may be
turned off at any time and then turned on with-
out disturbing the set running time of the timer.
That is to say, the time during which the switch
i{s turned on accumulatively, is equal to the set
time. This result occurs due to the fact that the
operaticn of the switch cuts off the power to the
dials.

Moreover, there is substantially no backlash
in the drive to the dials. There are just two
meshing gears between the clutch and the dials.
Since the drive is constant on the gears up to the
clutch, any looseness in this part of the drive up
to the clutch is constantly taken up by the driv-
ing force. When the clutch is thrown in, the
drive is picked up at once without loss of motion.

Having described our invention, we claim:

1. In a timing mechanism, a minute dial, a sec-
ond dial, driving means for said dials respective-
ly. an indicator panel for said dials, a switch con-
trol means, a tripping mechanism for said switch
control means, and said tripping mechanism in-
cluding means acted upon by said minute dial
driving means as it moves from the first gragu-

5 ation toward zero and thereafter by the second

dial driving means for tripping the tripping
mechanism.

2. In s timing mechanism, an indicator panel, a
driving means, a minute dial, a second dial, said
dials movable relative to the indicator penel, a
transmission extending from the driving means to
said dials for driving them in reverse direction
to return them to zero after they have been set,
said transmission driving said second dial one
compiste revolution to each movement of the
mipute dial between graduations, swifch coper-
ating means, a clutch in said transmission, a trip
mechanism for said switch operating means and
said clutch, said trip mechanism inciluding an
element movakle in two rlanes, said element be-
ing moved in one plane by means of said minute
dial as it approaches zero from the first gradu-
ation, said movemeant placing said element in the

< path of movement of the second dial, and said

second dial including means adapted to move
said =lement in another plane as it reaches zero
for tripping the trip mechanism for operstinz
the switch operating means and declutching the
ciutch.

3. In a timing mechanism, a driving means,
a minute dial, a second dial, an indicator pane]
including graduations for indicating the move-
ment of said dials, a transmission extending from
the driving means to said dials for driving them
in reverse direction to return them to zero after
they have been set, said transmission driving said
second dial one complete revolution to each move-
ment of the minute dial between gradustions. a
switch shaft adapted to be rotated to close a
switch, z trip mechanism for returnine szid shaft
to open the switch, said trip mechanism includ-
ing an element movable in two planes, said ele-
ment being moved in one plane by means of said
minute dial as it approaches zero from the first
graduation, said movement placing said clement
in the path of movement of the second dial, and
said second dial adarted to move said element in
ancther plana as it reaches zero for permitting
return cf the switch shaft and opsning of the
switch.

4. In a timing mechanism, a switch operating
shaft, a scecond dial, a minute dial, means for ad-
justing said dials to a predetermined position,
a synchronous mctor fcr driving said dials in re-
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verse directicn to return: them tosstarting posi-
“tion, a: cluteh for disconnecting said:motor from
-said ‘dials, a tripping mechanism: for: controlling
‘sald- switch :shaft, ‘1means for ‘declutching :said
clutch actuated by-said tripping mechanism, said
tripping mechanism including means:actus 2d. by
said minute dial driving mechanism AHfor shifting
the tripping mechanism from one position to:an-
-other-and means on the second dial driving trans-

‘mission for-engaging said tripping mechanism in

said last-némed sposition, whereby:it’ tripsisaid
tripping ‘mechanism.to relesse said switch:shaft
40 permit it to return to switch “off” position:and
‘declutches: said clutch.

8. In a timing mechanism, a switch operating
shaft, a second dial; a:minute dial; means for-ad-
Justing said:dials to a predetermined. position,.a
synchronous motor . for driving said-dials in:re-
verse direction to return:them: to. starting posi-

tion; a tripping: mechanism for controlling said -

switch-shaft,; said tripping mechanism including
means actuated by the minute dial driving mech-
anism for shifting the tripping mechanism from
one positicn to ancther and means on the second
dial driving transmission for engaging said trip-
ping mechanism in said last-named position,
whereby it trips said tripping mechanism to re-
lease said switch shaft to permit it to return to
switch “off” position.

6. In a timing mechanism, a Second dial, an
indicating panel for said dial, a driving mecha-
nism for said second dial, a switch operating
shaft, manual means for setting said shaft to
close the switch, a tripable mechanism adapted to
lock and hold the shaft in switch-closed position,
said tripable mechanism including a spring-urged
shaft locking element normally held in locking
position, said dial driving mechanism including a
gear having a pin adjacent its outer periphery,
sald spring-urged element including a lug en-
gaged by said pin as the second dial reaches zero
for unlocking the shaft and permitting the switch
to open,

7. In a timing mechanism, a switch operating
shaft, a tripping mechanism for holding said
switch operating shaft in switch closing position,
a manipulating knob for moving said switch oper-
ating shaft to switch closing position, a trans-
mission, a synchronous motor for driving said
transmission, a clutch in said transmission,
means on saild switch shaft controlling said
clutch, said transmission including gearing for
driving a minute dial and gearing for driving a
second dial, a slip coupling in said minute dial
driving gearing, a minute dial driven thereby, a
manipulating means for setting said minute dial
relative to said slip coupling, said slip coupling
being effective for driving said minute indicating
dial, a second indicating dial driven by said sec~
on dial driving gearing, said tripping means in-
cluding a lever having a compound movement,
means on the minute driving dial for moving said
lever in one direction and means on the second
driving gearing for engaging said lever to move
it in another direction, said lever connected to
said switch shaft for tripping the shaft, whereby
said means on said second driving gearing permits
the shaft to open the switch.

8. In a timing mechanism, a minute dial, a sec-
ond dial, driving means for said dials respective-
ly, an indicator panel for said dials, a switch con-
trol means, a tripping mechanism for said switch
control means, said tripping mechanism includ-
ing means acted upon by said minute dial driving
means as it moves from the first graduation to-
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iward: zero:and thereafter by the second-dial driv-
ling ‘means, :and iascoupling ‘means: for coupling
:said. driving. means: to: said ‘dials,.. said. counling
‘means centroiled. by said. tripping mechanism.

29 In. a' timing mechanism, a:second ‘dial,san
indicating panel for said dial, a driving :mecha-
nism . for said second -dial, a. switeh - operating
-shaft, . means- for setting said shaft to close the
:switch, a tripping mechanism adapted to lock and
-hold the shaftin switch closed position,-said trip-
“ping'mechanism including a spring-urged-element
‘normally held in-shaft locking position; said: ‘dial
‘driving  mechanism vinecluding g -gear -having
‘means engaging said-spring-urged-element-as the
second-dial reaches zero for unlotking the- shaft
-and permitting the switch to-open.

10.7A time switeh comprising, a »compound
lever, a trip controlled by.-said-compoundilever,
"a-pair-of rotatable elements, a drive. motor;-means
“driven by said -motor for-rotating:-one- of-said
‘elements-at-a rate ‘corresponding to-one revolu-
‘tion per-hour and the other of-said elements &t
a rate corresponding to one revolution per min-
ute, the said compound lever being movable in
one direction so as to be conditioned for release
of said trip and being movable in a different di-
rection thereafter for actual release of said trip,
the first-mentioned of said elements containing
means for coacting with said compound lever to
condition said compound lever for release of said
trip, and means driven by the second-mentioned
of said elements for engaging said compound
lever to effect release of the trip after it is in
said condition to be tripped.

11. A time switch comprising a compound
lever, a trip controlled by said compound lever,
& pair of rotatable elements, a drive motor,
means driven by said motor for rotating one of
said elements at a rate corresponding to one rev-
olution per hour and the other of said elements
at a rate corresponding to one revolution per
minute, the said compound lever being movable
in one direction so as to be conditioned for re-
lease of said trip and being movable in a different
direction thereafter for actual release of said
trip, the first-mentioned of said elements con-
taining means for coacting with said compound
lever to condition said compound lever for release
of said trip, means driven by the second-men-
tioned of said elements for engaging said com-
pound lever to effect release of the trip after it is
in said condition to be tripped, a clutch con-
trolling the drive from the motor to said wheels,
and a clutch actuating means operable from said
trip for disconnecting the drive when the trip is
released, .

12. A time switch, comprising a dial adapted to
be set to a predetermined amount from Zero,
means for driving said dial backwards to return
it to zero including an electric motor and a gear
transmission extending to the dial, a cluteh in
said transmission, a switch control means, . an
arm connecting said switch control means to said
clutch for clutching and declutching said clutch
as the switch is turned on and off, and tripping
means operated by said transmission for shutting
off said switch when the dial reaches zero.

13. A time switeh, comprising a dial adapted
to be set to a predetermined amount from Zero,
means for driving said dial backwards to return
it to zero including an electric motor and a gear
transmission extending to the dial, a clutch in
sald transmission, said clutch being located ad-
jacent the dial with but one set of gears inter-
posed between the clutch and dial, a switch
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control means, an arm connecting said switch
control means to said clutch for clutching and
declutching said clutch as the switch is turned
on and off, and tripping means operated by said
transmission for shutting off said switch when
the dial reaches zero.

14. In a timing mechanism, a trip, a plurality
of time indicating instrumentalities adapted con-
jointly to operate said trip, means for setting
said time indicating instrumentalities to provide
a measurable interval of time prior to the opera-
tion of said trip, means for driving the instru-
mentalities at different speeds in the direction
to operate said trip, and mechanism operated by
the slower moving time indicating instrumen-
tality adjacent to the trip to condition the trip
to be operated by the faster moving time indi-
cating instrumentality.

15. In a timing mechanism, two rotary time
jndicating instrumentalities, mechanism for driv-
ing said time indicating instrumentalities at dif-
ferent speeds so that one makes a plurality of
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revolutions to a single revolution of the other,
and a trip mechanism adapted to be conditioned
by the slower moving time indicating instrumen-
tality adjacent to its zero position so that said
trip is operated by the faster moving time indi-
cating instrumentality at its zero position.

16. In a timing mechanism, two rotary time in-
dicating instrumentalities, a motor driven mech-
anism for driving said time indicating instru-
mentalities at different speeds so that one makes
a plurality of revolutions to a single revolution
of the other, a clutch for connecting said motor
and mechanism, and a trip mechanism for oper-
ating a switch and declutching said clutch, said
mechanism adapted to be conditioned by the
slower moving time indicating instrumentality
adjacent to its zero position so that said trip is
operated by the faster moving time indicating
instrumentality at its zero position.

SAMUEL C. HOLSTON,
RICHARD DUCKERING.



