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INTERVAL TIMER WITH CONTRCLLED TIME
DELAY MEANS
James W. Farmer, Lancaster, Pa., assignor to Hamilten
Watch Company, Lancaster, Pa., a corporation of
Pennsylvania
Filed Aug. 31, 1961, Ser. Ne. 135,352
. 19 Claims. (CL 200—38)

This invention relates to an interval timer for control-
ling switches and in particular to a timing mechanism
which provides “snap-action” switch closure rather than
the conventional “creep-up” switch closure.

Heretofore, attempts have been made to produce in-
terval timers having extremely fast closure time. In most
prior known clock-controlled switches, the contacting
elements of the switching mechanism “creep up” on clo-
sure. Though switch mechanisms heretofore known were
considerably fast regarding closure time, a quick, fast,
“snap-action” clock-controlled switch having low interval
resistance, discrete time-settings, shock and vibration re-
sistance, and high-low temperature range has been sought.

According to the present invention, the interval timer
is ' wound, set, started and stopped by manipulation of a
control shaft system. After the interval timer is started,
a time-delay is contrelled by a timing system., At the
end of the time delay of the timing system, a switch drive
system is released by the timing system and operates a
switch thereby transmitting the indexing motion to the
switch from the switch drive system to periodically close
a plurality of switches.

It is accordingly a primary object of the present inven-
tion to provide an improved interval timer having “snap-
action” switch closure rather than “creep-up” switch clo-
sure,

It is a further primary object of the present invention to
provide an improved interval timer which is capable of
driving an output shaft a discrete angular distance where-
by output responsive means are accurately controlled by
the angular ‘movement thereof.

It is another object of the present invention to provide
an improved interval timer having a total internal re-
sistance of less than ‘50 milli-ohms.

It is another object of the present invention to pro-
vide an improved interval timer having a high degree of
shock and vibration resistance.

It is another object of the present invention to provide
an interval timer of the foregoing type which accurately
performs under extreme temperature conditions, such as,
—65° F. to 165° F. .

It is another object of the present invention to provide
an improved interval timer of the foregoing type which
is capable of discrete minute time settings, such as,
0-5-10-13, etc., or alternately, of continuous settings.

It is another object of the present invention to provide
an interval timer of the foregoing type which is simple
of construction, economical to manufacture, highly ac-
curate in' performance, and relatively “fool-proof” in op-
eration.

These and further objects and advantages of the present
invention shall become more apparent upon reference
to the following specification and claims and appended
drawing in which:

FIGURE 1 is a perspective view of the interval timer
of the present invention; and

FIGURE 2 is a perspective view of the control-shaft
system of the present invention in the “setting” position;
and

FIGURE 3 is a perspective view of the control-shaft
system of the present invention in “running” position;
and :

10

15

20

25

30

35

40

45

50

55

60

65

70

2

FIGURE 4 is a perspective view of the timing system
of the present invention; and

FIGURE 5 is a perspective view of the switch-drive
system of the present invention with the switch open;
and

FIGURE 6 is a perspective view of the switch-drive
system of the present invention with the switch closed;
and

FIGURE 7 is a perspective view of the switch system
of the present invention.

Referring to FIGURE 1, there is shown in perspective
view merely the essential systems which make up the im-
proved interval timer of the present invention.

The area generally designated by the reference letter
A is the control-shaft system whereby the improved in-
terval timer of the present invention can be wound, set,
started and stopped by manipulation thereof. The area
generally designated by the reference letter B is the tim-
ing system of the improved interval timer of the present
invention, which controls the time delay after the interval
timer is started. The area generally designated by the
reference letter C is the switch-drive system which is
released by the timing system and operates the switch at
the end of the time delay controlled by the timing system.
The area generally designated by the reference letter D is
the switch of the improved interval timer of the present
invention which is controlled by the switch-drive system.

Referring now to FIGURE 2, there is shown the. con-
trol-shaft system as indicated by the reference letter A
in FIGURE 1, when in the “out,” “up” or “setting” posi-
tion which comprises a setting knob 10 connected to con-
trol shaft 12 which has a setting pinion 14 pinned thereto.
The setting pinion 14 is engaged with an idler gear 16
which drives the dial gear 18 and the setting detent plate
20 which s attached in a conventional manner to the dial
gear 18. A detent spring 22 resiliently engages with a
turned groove 24 on the control shaft 12 thereby holding
the control shaft 12 in the position shown. The setting
detent lever 26 has a nose 28 at one end thereof which
is biased against the detent plate 20 by an extension
spring (not shown). The nose 28 of the setting detent
lever 26 cooperates with the detent plate notches 39 to
indicate 5-minute delay intervals. A conical cam 32, set
screwed to control shaft 12, retains starter lever 34 in
such a positicn that an elastic “whisker” pin 36 fric-
tionally engages the balance wheel 37 of the timing move-
ment, thus preventing operation of the timer. The coni-
cal cam 32 also positions winding gear 38, which has a
running fit on control shaft 12. A sleeve 40 also has a
running fit on control shaft 12 and transmits to the lower
face of winding gear 38 the force developed by a com-
pression spring 42 below it on the control shaft 12 as
shown. The combination of compression spring 42,
sleeve 48 and winding gear 38 is adjustable by means of
threaded nut 43 so that the friction against winding gear
38 is sufficient to fully wind a spring contained in barrel
44 before slippage occurs. Barrel 44 cannot unwind SO
as to cause control shaft 12 to rotate counterclockwise
because click-pawl 46, which is conventionally mounted
in the timer, engages idler gear 48 and prevents rotation
thereof, thereby locking idler gear 48 and barrel 44 while
winding gear 38 slips on the control shaft 12.

Referring now to FIGURE 3, wherein identical elements
therein which are shown and discussed with regard to
FIGURE 2 are given like reference numerals, there is
shown the control shaft system of the improved interval
timer of the present invention, as indicated by reference
letter A in FIGURE 1, when in a “running” position.

‘When the setting knob 10 is moved axially down-
ward from the position as shown in FIGURE 2, the con-
trol shaft 12 is caused to move axially “in” or “down.”
The axial movement of control shaft 12 results in dis-
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engagement of sefting pinion 14 from- the idler gear 16
and conseguently from dial gear 8. ~The upper conical
cam 50 formed on the lower portion of setting pinion 14
cooperates with a camming surface 52 of detent lever 26
to lift the lever nose 28 clear of detent plate 28. The
upper turned groove 54 formed in contrel shaft 12 is
engaged by detent spring 22 which holds the control shaft
“in the position shown, The downward. displacement of
conical cam 32 withdraws support of starter-lever 34,
and spring 56 draws the starter-lever whisker pin 36 across
the periphery of balance wheel 37 thus providing a start-
- ing impulse.

Referring now to FIGURE 4, wherein identical ele-
ments therein which are shown and discussed with regard
to FIGURE 3 are given like reference numerals, there is
shown the timing system of the improved interval timer of
the present invention as indicated by reference letter B in
FIGURE 1. ) :

The entite timing system is tied togsther by the main-

shaft 58 which has pinned to its upper end the dial gear
assembly including dial gear 18 and detent plate 28. A
first structural plate 69 having a centrally located bore is
located below the dial gear assembly. The shaft 19 passes
through the centraily located bore of the structural plate
20. The shaft 58 has a hub 64 pinned to it which includes
a hook 61 to engage the main spring 62. The main spring
62 is contained in the barrel 6 which is secured to the
sttizctural plate 68. A setting gear &8 is set screwed ina
conventional manner to the main shaft-58. Through
setting gear 68, main spring torque is-transmitted to setting
gear 78 which forms part of the friction clutch assembly.
The friction ‘clutch assembly is regulated so that it can
be overridden during setting but supports the main spring
torque required to drive the timing movement proper 72
(i.e., 4 modified watch). Roller 74 is set screwed in any
conventional manner to the lower end of main shaft 53
and’carries a pressed-in pin 76. - It is the action of roller
74 -which actuates the switch-drive system. During set-
ting, the shaft 58 is driven by the control-shaft 12 through
gears 14, 16 and 18 and, as the delay setting increases, the

main spring 62 is correspondingly wound. Therefore, :

during running, the main spring 62 drives the shaft 58
whose rotation. is controlled by the timing movement
proper 72.

Referring now to FIGURE 5, wherein identical ele-
ments therein which are shown and discussed with regard
to FIGURE 4 are given like reference numerals, there is
shown the switch-drive system of the improved interval
timer of the present invention, as indicated by reference
letter C of FIGURE 1, when the switch is open.

In the switch drive system, the torque provided by
the spring in the barrel 44 is applied to the lower end of
shaft 82 which has a female drive key 86 formed therein.
The escape wheel 84 is fixedly mounted to the shaft 82
and is the final element in the control system (escape-
ment) which links the main shaft 58 to shaff 82. As
above set forth regarding FIGURE 4, the pin 76 is fric-
tion-fitted . or  pressed-in to the roller 74 which is set-
screwed in any conventional manner to the main shaft 58.
As shaft 58 rotates as shown by the arrow when the inter-
val timer is running, the pin 76 is driven into engagement
with the slot 94 in pallet 8@ which causes the pallet 80 to
rotate. The pallet 80 is pivotally mounted on arbor 96
and is held thereon by spacer members 9§ and 186. The
“arbor 96 is fixedly mounted in a conventional manner to
the housing of the interval timer (not shown). The pallet
80 has-at least two testh members, 88 and 90, formed
thereon. As main shaft 58 rotates, pin 76 engages slot 84
and causes pallet lever 80 to pivot on arbor 96, thereby

driving the outer tooth 29 of the pallet lever &8 clear of

tooth 85 of wheel 84, This unlocks the torque supported
by the wheel 84, thereby permitting this force to rotate
- shaft 82 through a 90-degree angle until the rotation
thereof is arrested by the inner tooth 88 of the pallet lever
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194,

be discussed in detail regarding FIGURE 6).

Thus it will be seen’ that the indexing motion is trans--
mitted to the switch system (FIGURE 7) through key 86.
Further, the cooperation between the pin 78 of pallet
lever 80-and the ocutside diameter of roller 74 frictionally
prevents unlocking of the torque supported by wheel 84
as a result of shock or vibration to which the interval timer
may be subjected. ) .

Referring now to FIGURE 6, wherein identical ele-
ments which are shown and discussed with regard to -
FIGURES 4 and 5 are given like reference numerals,
there is shown the switch-drive system of the improved
interval timer of the present invention, as indicated by
reference letter: C of FIGURE 1, when the switch is
closed. )

The escape wheel 84 is locked against the inner tooth
88 of the pallet 88, During resetting of the interval timer,
the main shaft 58 rotates counterclockwise, as.shown by
the arrow, and the pin 76 which is engaged in the slot 24
of paliét 80 causes.the pallet 80 to pivot on the arbor 36,
thereby driving the tooth &8-of the paliet lever 88 clear of
the tooth 85 of the wheel 4. This again unlocks the.
torgue supported by the wheel 84, thereby permitting this
force to rotate shaft 82 through a second 90-degree angle
until the rotation thereof is arrested by the outer tooth 58
of paliet 80, as shown in FIGURE 5.

It is to be understood that the indexing motion trans-
mitted by the slot 92 of the shaft 58 of the switch-drive
system may be utilized to control any means wherein inter-
mittent or periodic operation thereof is desired. )

Referring now to’ FIGURE 7, which shows the switch
system of the improved interval timer of the present in-
vention, as indicated by reference letter D of FIGURE 1,
the indexing motion of the switch-drive system istrans-
mitted to the switch system throngh female key 86 to
male key 162, The male key 102 is forimed on the upper-
énd of a shaft 114 (see FIGURE 1). ~Permanently
formed on the shaft 114 are shorting bars 168 which -are
located 180 degrees apart and are separated by grooves:
186 and 104. When the female key &6 rotates and male
key 162. is caused to rotate. thereby, the commutator
brushes 110 are engaged by either the insulators 184 or
the shorting bars 188 relative to the angular position of
the switch drive system (see FIGURES 5 and 6). The
rotation of the drive key 162 is varied in 90-degree in-
dexes. caused by the intermittent rotary motion trans-
mitted by the switch drive system (FIGURES 5 and 6)
to the switch system. - The insulators 164 are located be-
tween the shorting bars 188 and are also sepatated axially
by grooves 186. Thus it can be seen that there are three
sets of two each of the shorting bars 168 and insulators
Therefore, the switch intermittently  closes - three
circuits which are coupled to the interval timer through
thé connector 112. That is to. say, two commutator
brushes 116 and one shorting bar 108 cooperate to com-
plete each circuit. The specific-circuitty and connectors
which couple the connector 112 to the shorting bars 168
are not shown nor- disclosed in detail since any well
known method of electrically coupling these elements can
be used without departing from the present invention.” |

A cycle of operation of the improved interval timer of
the present invention follows. When it is desired to start
the timer, the control knob 10 is pushed “in” or “down,”
thereby causing the control shaft 12 to move axially “in”
or “down,” The setting pinion 14 disengages from the
idler gear 16 and comsequently from the dial gear 18.
The upper conical cam 59 of the lower portion of set-
ting pinion 14 cooperates with a camming surface. 52 of
the detent lever 26 to- lift the lever nose. 28 “out” or-
“clear”™ of the notches in detent plate 2. Thus it wiil '

"be seen that the upper turned groove 54 formed in con-

trol-shaft 12 is now engaged by the ‘detent spring 22
which holds the shaft in this position. The axial move-
ment of control shaft 12 results in a -downward displace-
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ment of conical cam 32 which resulfs in movement of
starter lever- 34 under the tension .of spring 56 whereby
the “whisker” pin 36 draws across the periphery of bal-
ance wheel 37, thereby providing a starting impulse,

Prior to starting the timer, the control knob 10 is ro-
tated for the purpose of setting the specific time interval
desired. During this setting of the control knob 19, the
shaft 58 is caused to rotate as a result of the rotational
movement of control shaft 12, setting pinion 14 mounted
thereon, idler gear 16 and dial gear 18. As the control
knob 10 is rotated, ie., the delay setting increased, the
main spring 62 is wound.

During running of the interval timer, the main spring
62 drives the shaft 58 whose rotation is controlled by the
timing. movement proper 72. The rotation of shaft 58
causes pin 76 to come into engagement with the slot 94
of pallet 80 and causes the pallet 88 to pivot on its arbor
96. When the pivoting of pallet lever §6 has progressed
far enough, tooth 88 of the pallet lever 86 clears tooth
85 of the escapement wheel 84, Thus, the torque sup-
ported by the escapement wheel 84, as a result of coop-
eration between shaft 82 and torque-producing barrel
44, is released or unlocked. Shaft 82 is permitted to
rotate through a 90-degree angle until its rotational move-
ment is arrested by the inner tooth 88 of the pallet lever
88. This indexing motion is transmitted to the switch
through female key 86. The female key 86 causes rota-
tion of the male key 102 which causes the shorting bars
168 and insulators 104 to periodically engage the com-
mutator brushes 110 thereby closing the circuits con-
nected to the switch through the connector 1i2.

It is to be understood that the specific closing of the
switches of the switch system by the indexing motion
transmitted thereto by the switch-drive system is merely
exemplary of one utility of the improved interval timer of
the present invention. Clearly, the indexing motion may
be utilized by other devices, such as, lights, electric ap-
paratus, fuses, alarms, bells, time-safes, time-pieces or
any device wherein intermittent or periodic -operation
thereof is desired,

When shaft 58 is rotated counterclockwise during set-
ting, pin- 76 which is cooperating or in engagement with
slot 94 in pallet lever 89 causes the pallet 88 to rotate
on its arbor 96 until inner tooth 88 of pallet 88 releases
the escape wheel tooth 85. The escape tooth 83 is then
driven under the torque supported by the wheel 84 until
it locks against outer tooth 80 of the pallet 8¢.

Blocking pins (not shown) are provided so as to force
the teeth of idler gear 16 so that the main shaft 58 is pre-
vented from rotating beyond a few degrees below. mini-
mum time delay and a few degrees above maximum time
delay.” By way of example, blocking pins may be con-
nected to the periphery of gear 18 so that rotation of
gear 18 will be limited in both ‘counterclockwise and
clockwise directions. Thus it will be seen that the unit
will operate accurately whenever a minimum delay, e.g.,
a five-minute time interval, is set by.the control shaft since
the main spring 62 is prevented from winding or unwind-
ing beyond predetermined limits. “Therefore, the re-
winding of ‘main spring 62 will be sufficient to’ compen-
sate for any prior use thereof.

The cooperation between pin 78 and outside the di-
ameter of roller 74 (see FIGURE 5 ) prevents unlocking
of the switch drive system as a result of the shock or vibra-
tion to which the interval timer is subjected.

It will be apparent from the foregoing that the im-
proved interval timer of the present invention provides
“snap-action” switch closure rather -than the heretofore
conventionally known “crepe-up” closure and further pro-
vides discrete time settings as a result of the rotational
movement of the control knob of the interval timer and
the cooperation of the detent lever and dial plate.

Further, the unique combination of components of the
improved interval timer of the present invention has re-
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sulted in a considerable decrease in the resistance thereof
to within less than 50 milli-ohms.

Still further, the frictional cooperation between the
pressed-in pin 78 and the outside diameter of the rotat-
ing roller 74 provides a unique method for preventing
unlocking of the interval timer as a resuit of shock or
vibration to which the timer may be subjected.

Still further, the unique combination of the compo-
nents of the present invention results in an interval timer
which accurately performs within a wide temperature
range such as —65° F. to 165° F.

Still further, the specific combination of the control
system, timing system, switch drive system, and switch
system, as above set forth, has resulted in a considerable
reduction in cost, considerable increase in accuracy and
ruggedness and a considerable reduction in maintenance.

The invention may be embodied in other specific forms
without departing from the spirit or essential character-
istics thereof. The present embodiments are therefore
to be considered in all respects as illustrative and not
restrictive, the scope of the invention being indicated by
the appended claims rather than by the foregoing descrip-
tion, and all changes which come within the meaning and
range of equivalency of the claims are therefore intended
to be embraced therein.

What is claimed and desired to
States Letters Patent is:

1. An interval timer for periodically causing a plurality
of devices to operate at discrete time intervals compris-
ing: a control shaft system; a timing system including
timing means coupled to said control shaft system where-
by operation of said control shaft system drives said
timing means; a switch drive system having input and
output means; means coupling said input means of said
switch drive system to said control shaft system whereby
operation of said control shaft system drives said switch
drive system; escapement means coupled to said output
means of said switch drive system for controlling the
movement thereof; said escapement means being driven
by said timing means whereby the movement of said.
€scapement means causes a plurality of devices to peri-
odically operate at discrete time intervals,

2. An interval timer for periodically causing a plurality
of devices to operate at discrete time intervals compris-
ing: a control shaft system for setting and indicating said
time intervals and imparting a starting impulse to said
interval timer; a timing system coupled to said control
shaft system for imparting a torque to drive a timing
movement proper and a switch drive system; a switch
drive system coupled to said timing system and adapted
to periodically impart a torque to a plurality of torque-
responsive devices whereby said torque-responsive devices
are caused to periodically operate at discrete time
intervals,

3. An interval timer for periodically closing a plurality
of switches at discrete time intervals comprising a setting
stem, a timing system including a timing shaft and main-
spring, means coupling said setting stem to said timing
system whereby rotaticn of said setting stem winds said
mainspring to power said timing shaft, a switch-drive Sys-
tem including a drive spring and output shaft, means
coupling said setting stem top said switch-drive system
whereby rotation of said setting stem winds said drive
spring to power sajd output shaft, and escapement means
coupled to said output shaft for centrolling the movement
thereof, said escapement means being actuated by rota-
tion of said timing shaft. -

4. An interval timer for periodically closing a plurality
of switches at discrete time intervals comprising: a con-
trol shaft system for setting and indicating said time
intervals, for imparting a starting impulse to said interval
timer, and for controlling a torque-producing means; a
timing system coupled to said control shaft system for
imparting a torque to drive a timing movement proper
and a switch-drive eystem; a switch-drive system coupled

be secured by United
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‘to said timing system and adapted to periodically impart
a torque to drive a switch system; and a switch system
coupled to. said-switch-drive system and adapted to-peri-
odically close said plurality of switches at discrete time
intervals. : )
5. An interval timer for closing a plurality of circuits
at discrete time intervals comprising: ‘means for setting
and indicating said time intervals; means -for imparting
a starting impulse to said interval timer; means for con-
trolling a first torque-producing means; timing means
_coupied to said means for setting and indicating said time
intervals for imparting a second torque to'drive a timing
movement proper and a switch-drive means; said switch-
drive means coupled to said timing means and including
said first torque producing means and adapted to inter-
mittently impart a first torque to drive a switch means;
said switch means coupled to said switch-drive means and
adapted. to intermittently close said plurality of circuits
at discrete time intervals.
- 6. An interval timer for closing a plurality of switches
at discrete time intervals comprising: control shaft means
" having a setting pinion, a cam, and a winding gear con-
nected thereto, said setting pinion drives an indicating
‘and ‘setting gear, said cam is engaged by a pivotally
mounted starter-lever, said lever is adapted to impart the
‘starting impulse to said interval timer, and said winding
gear drives a torque-producing barrel; timing means hav-
- ing a timing-shaft coupled to said indicating and setting
gear, said timing-shaft, having a second torque-producing
means, a timing movement gear, and a rotating roller con-
nected thereto, said second torque-producing means causes
said timing-shaft to rotate, said timing movement gear
drives a timing movement proper; switch drive means
having a rotatable drive-shaft coupled to said torque-
producing barrel and having an escapement wheel con-
nected thereto and a female key formed therein, said
switch-drive means further including a pivotally connected
pallet lever, said pallet lever engages said escapement
wheel and prevents rotation thereof, said rotating roller
engages said pallet lever and causes said pallet lever to
‘momentarily release said escapement wheel whereby said
escapement wheel is permitted to rotate a. predetermined
angle and the further rotation of said rotating roller
causes said pallet lever to again engage said escapement
wheel and prevent further rotation thereof;.a switch
means having a rotatable switch-shaft coupled to said
fernale key and rotatable therewith and having a male
key formed thereon and a plurality of spaced conductors
and- insulators connected thereto, said switch means fur-
ther including a plurality of fixedly mounted conductors
which are connected to said plurality of switches where-
by the rotation of said switch-shaft causes said spaced

8

means coupled to-both of said sixth and eighth means for

" periodically releasing * the - torque produced by said
© seventh means; and a switch system connected to said
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20

switch-drive system including tenth means coupled to said-

_eightl means for closing said plurality of switches.

8. An interval timer in accordance with claim 7 where-
in said first means comprises a setting pinion comnected
to said control shaft and coupled to a first-idler gear which .
drives said’ fourth means; said second means comprises
a balance wheel, a first cam connected to said control
shaft and a pivotally mounted starter-lever follower, said
follower having a friction-member connected. thereto for-
frictionally engaging the periphery of said balance wheel;
said third means comprises a winding gear connected to
said control shaft and coupled to a second idler gear which
drives said first torque-producing member; and said fourth
means comprises a dial gear connected to said first idler
gear which drives a setting detent plate, said setting detent
plate having notches formed therein which engage a pivot-
ally mounted lever; said lever pivotally follows a: second

" .cam which is connected said conttol shaft whereby the
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axial movement of said control shaft causes said lever to
be disengaged by said notches thereby commencing said
discrete time intervals and to cause said starier-lever fol
lower to drive said “whisker” frictionally across the pe-
riphery of said balance wheel thereby imparting a starting
impulse to said interval timer. 3

9. An interval timer in accordance with claim 7 where-
in said fifth means comprises a main-shaft cotpled-to
said fourth means and having a second torque-producing
member and a setting gear mounted thereon, said second
torque-producing meinber causes said main shaft rotate
whereby the rotation of said main shaft causes said setting
gear to also rotate and to drive said timing movement
proper; and said sixth means comprises -a roller mounted
on-said main shaft and a transversely extending pin
mounted in said roller whereby the rotation of said roiler
causes said pin to actuate said switch-drive system.

10. An interval timer in accordance with. claim 7
wherein said- seventh means comprises a rotatable drive-

‘shaft having a spring barrel mounted thereon and a female-

key formed therein, said barrel being connected to said
third means whereby the actuation of said third means

. winds said barrel and produces .a torque; said: eighth

50

conductors to intermittently engage said fixedly mounted

conductors thereby intermittently closing said- plurality
of switches.

7. An interval timer for closing a plurality of switches
at discrete time intervals comprising: a control shaft sys-
tem having a control shaft and including first means for
setting discrete time intervals, second means for impart-
ing a starting impulse to said interval timer, third means
for winding a first torque-producing member of said in-
terval timer and fourth means coupled to said firss means
for indicating said discrete time settings and for driving a
timing system; said timing system being conmnected to
said control shaft system and includes fifth means coupled
to said fourth means for winding a second torque produc-
ing member and for imparting a torque to drive a timing
movement proper, and sixth means coupled to-said fifth
means and responsive to the torque produced thereby for
actuating a switch-drive system; said switch-drive:system
being ‘connected o said timing system ‘and includes
seventh means coupled to said third means for producing
a torque, eighth means-coupled to said seventh means and
responsive to the torque produced thereby, and ninth
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means comprises an escapement wheel connected to and
rotatable. with said drive-shaft and having a plurality

“of teeth formed thereon; and said ninth means comprises

a- pivotally mounted pallet lever having a slot-formed
therein and at least two teeth formed thereon; said escape- .
ment wheel and said pallet lever are relatively positioned

_in said:interval timer whereby -one tooth of said pallet -

lever engages one tooth of said escapement wheel thereby
preventing” said escapement wheel from rotating under
the influence of said torgue produced by the winding of
said barrel; said sixth means engages said slot and causes
said pallet lever to pivot; the pivoting of said pallet lever
drives said one tooth thereof out of engagement with said
one tooth of said escapement wheel thercby permitting
said escapement wheel to rotate until said one tooth there-
of engages the other tooth of said. pallet lever whereby
the torque produced by the winding of said barrel is
periodically released.

11. ‘An “interval timer in- accordance with claim 7
wherein said fenth means comprises a rotatable switch-
shaft having a male key formed thereon, a plurality of
axially spaced conductors connected to said switch-shaft,
a plurality of axially spaced insulators connected to said
switch-shaft and positioned between said conductors, and
a plurality of fixedly mounted brushes connected to a plo-
rality of circuits whereby the rotation of said switch-shaft
causes said conductors to periodically engage said brushes
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and thereby periodically close said plurality of circuits.
12. An interval timer in accordance with claim 7
wherein means for preventing unlocking thereof are con-

nected to said switch-drive system.
13. An interval timer in accordance with claim 7
wherein a transversely extending pin is connected to said
" ninth means which is adapted to frictionally engage said
sixth means for preventing unlocking of said interval
timer as a result of shock or vibration experienced thereby.
14. An interval timer for closing a plurality of switches
at discrete time intervals comprising: a control shaft
system having an axially movable control-shaft, a setting
pinion connected to said control shaft and coupled to
a first idler gear, a balance wheel, a first conical cam
connected to said control-shaft, a pivotally mounted
starter-lever follower cooperating with said first cam,
said follower having an elongated transversely connected
pin thereon for frictionally engaging the periphery of
said balance wheel, a winding gear frictionally con-
nected to said control shaft and coupled to a second idler
gear, said second idler gear drives a torque-producing
barrel, a dial gear connected to said first idler gear, a
setting detent plate, said first idler gear drives said dial
gear which in turn drives said detent plate, said detent
plate having a plurality of notches formed therein, a
pivotally mounted detent-lever, a second conical cam
connected on said control shaft, said detent lever en-
- gages said second cam, the axial movement of said con-
trol shaft and the second cam connected thereto causes
said detent lever to disengage and engage said notches

of said detent plate thereby starting and stopping said .

discrete time intervals and to cause said starter lever
follower to drive said pin thereon frictionally across the
periphery of said balance wheel thereby imparting a start-
ing impulse to said interval timer, a rotatable main-shaft
connected to said detent plate, a second torque-producing
-barrel mounted on said main-shaft, a setting
mounted on and rotatable with said main-shaft, said sec-
ond torque-producing barrel causes said main-shaft to
rotate whereby. said setting gear drives a timing move-
ment proper, a roller mounted on and rotatable with said
main-shaft, said roller having a fransversely extending
rod mounted therein, a rotatable drive-shaft connected to
said second idler gear, said drive-shaft having said first
torque-producing barrel mounted thereon and a female
key formed therein, the rotation of said control shaft
causes said second idler gear to rotate thereby rotating
said first barrel and producing a torque thereby, an
escapement wheel mounted on and rotatable with said
drive-shaft, and having a plurality of teeth formed there-
on, a pivotally mounted pallet lever having a slot formed
therein and at least two teeth formed thereon, said escape-
ment wheel and said pallet lever are relatively positioned
whereby one tooth of said pallet lever engages one tooth
of said escapement wheel thereby preventing said escape-
ment wheel from rotating under the influence of said first
torque producing barrel, said rod connected to said roller
engages said slot and causes said pallet lever to pivot,
the pivoting. of said pallet lever drives said one tooth
thereof out of engagement with said one tooth of said
escapement wheel thereby permitting  said escapement
wheel to rotate until said one tooth thereof engages the
other tooth of said pallet lever whereby the escapement
wheel is permitted to intermittently rotate a predeter-
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19 .
mined angle, a rotatable switch-shaft having a male key
formed thereon, a plurality of axially spaced conductors
connected to said switch-shaft, a plurality of axially
spaced insulators connected to said switch-shaft and posi-
tioned between said conductors and a plurality of fixedly
mounted brushes coupled to a plurality of switches, said
female key engages said male key thereby causing said
switch-shaft to intermittently rotate whereby said con-
ductors intermittently engage said brushes and thereby
intermittently close said plurality of switches at discrete
time intervals,

15. An interval timer in accordance with claim 14
whereby said pallet lever further includes a transversely
extending friction pin adapted to frictionally engage the
periphery of said roller to prevent unlocking of said
timer as a result of shock or vibration to which the timer
may be subjected.

16. An interval timer comprising an output shaft, first
spring means coupled thereto for rotating said output
shaft, a timing system, second spring means coupled to
said timing system for driving said timing system, escape-~
ment means coupling said timing system fo said output
shaft whereby the rotation of said output shaft is con-
trolled by said timing system, a setting stem movable into
setting and running positions respectively, means coupling
said stem in said setting position to both said spring
means whereby rotation of said setting stem winds both
said first and second spring means, and means Tesponsive
to movement of said setting stem into said running posi-
tion for decoupling said setting stem from both said
spring means,

17. An interval timer according to claim 16 wherein
said timing system includes a balance wheel and means
responsive to movement of said setting stem into said

5 running position for imparting a starting impulse to said

balance wheel.

18. An interval timer according to claim 17 including
a dial plate for indicating the amount said timing spring
means is wound, and means coupling said setting stem in
said setting position to said dial plate whereby the indica-
tion of said dial plate is proportional to the rotation of
said setting stem.

19. An interval timer comprising an output shaft, first
spring means coupled thereto for rotating said ocutput
shaft, a timing system, second spring means coupled to
said timing system for driving said timing system, escape-
ment means coupling said timing system to said output

‘shaft whereby the rotation of said output shaft is con-

trolled by said timing system, a setting shaft, and means
coupling said setting shaft to both said first and second
spring means whereby rotation of said setting shaft winds
both said first and second spring means.
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