
2,565,017 F. H. BROWN 
INTERVAL TIMER 

Aug. 21, 1951 

Filed March 26, 1947 

ENVENTOR 
FOSTER H. BROWN 

ATTORNEY 

BY 

  



Patented Aug. 21, 1951 2,565,017 

UNITED STATES PATENT OFFICE 
2,565,017 

INTERVAL TIMER 
Foster H. Brown, Brooklyn, N. Y. 

Application March 26, 1947, Serial No. 737,290 
22 Claims. (CI. 161-1) 

1. 
This invention relate; to timing devices and 

more particularly to an interval timer adapted to 
give a signal or actuate a mechanism at the end 
of a preselected period. - - - - - - 

This interval timer may be useful for timing cooking periods, Sunlamp exposures, photographic 
operations or the like, in which, it is desired defi 
nitely to indicate the termination of the period 
by actuating an alarm or operating a valve, 
Switch or other mechanism. - 

Heretofore interval timers have been provided 
with means for setting the time interval, winding 
the mainspring and cocking the alarm by one 
manipulation, and they have been designed to be 
self-starting. However, these single control de 
vices are handicapped by the fact that the main 
Spring cannot store any energy to actuate the 
alarm. If the mainspring becomes fully run 
down, for example through slipping, it cannot be 
wound up again without disassembling the clock. 
Furthermore, such devices are limited to one rev 
olution of the indicator drive. The alarm ham 
ner is cocked at a point a considerable distance 
from zero. Before the end of the interval is 
reached the hammer is slowly uncocked and de 
livers a single stroke at zero, the hammer being 
actuated by its own separate spring. 
Other devices have the disadvantage of being 

limited to one revolution or of being multiple con 
trolled, or both. If such devices are modified so 
that the scale covers more than one hour, the 
divisions become so small that it is difficult to set 
the timer accurately. If two scales are used along 
with a multiplicity of controls, the device becomes 
undesirably complicated. While devices have 
been provided with spread indicators, no mecha 
nism with a single control has been associated 
therewith to provide for storing more energy in 
the mainSpring than is required for the actuation 
of the timing element for the set interval. There is hence inadequate power for operating an alarm 
or other mechanism. 
An object of the present invention is to over 

come the foregoing deficiencies, difficulties and 
disadvantages by providing a single control inter 
val timer having a highly legible and readily 
comprehensible logarithmic indicator on which 
the setting of the time interval may be accurately 
made for any period indicated by the scale, re 
Sulting in an over-all high percentage of accuracy, 
and which has associated mechanism in which more energy is stored during setting than is used 
by the timing element for the selected interval. 
This reserve energy is used to actuate an alarm 
for an appreciable period after Zero is reached or 
to operate a switch, a valve or the like at zero, 
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Another object of the present invention is to 

provide an interval timer having a single winding 
and setting means which can be easily wound 
from fully run down to fully wound condition 
without disassembling the timer and which can 
be set even when the mainspring is fully wound 
without putting undue strain either on the time 
train or the winding mechanism. 

Still another object of my invention is to pro 
vide a timer utilizing a single mainspring operat 
ing both the time mechanism and an alarm and 
having novel mechanism for controlling the 
alarm so as to operate for a predetermined period 
of substantial length without, however, permit 
ting it to exhaust the energy of the mainspring. 
A further object is to provide an interval timer 

having self-starting means which is positive in its 
action and is actuated by relatively slight move 
ment of the indicator from zero position in the 
setting operation. So as to be operative even when 
the timer is set for a short interval. 

Still other objects of the invention are to pro 
vide a timer having an indicator which may be 
set to any period covered by the scale and then 
returned to or toward zero manually without 
damage to the device and to provide a timer with 
an indicator drive rotating more than one revolu 
tion and showing more than one hour by means 
of an accurate, highly legible, and readily com 
prehensible logarithmic indicator on which frac 
tions of any division can be readily set and ob 
served. 
A further object of the invention is to provide 

a compact, self-contained and attractive timer 
which may be either portable or can be mounted 
in or on a wall, machine, instrument, appliance 
or fixture, while maintaining complete accessi 
bility of control and which is sufficiently accurate 
to meet the demands of professional men and technicians while yet being inexpensive and sim 
ple enough to be useful to the average housewife 
to time cooking periods, etc. 
In accordance with the invention these objects 

are accomplished by providing a timing device in 
which the alarm or actuating mechanism is 
cocked, the mainspring is wound, the time inter 
Val is set and the balance is started all by one 
manipulation of a single knob, the mainspring 
being wound to a greater degree than it runs 
down in operating the time train for the pre 
Selected time interval. At the end of the inter 
val, reserve power thus stored in the mainspring 
is utilized to operate the alarm or control and 
the entire mechanism is stopped. 
Other objects and advantages of the invention 

Will be apparent from the following description 
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and from the accompanying drawings which 
show, by way of example, a preferred embodiment 
of the invention. 
In the drawings: 
Fig. 1 is an expanded perspective view of tim 

ing mechanism embodying my invention. 
Fig. 2 is a cross-section showing the mainspring 

and aSSociated parts. 
Fig. 3 is a diagrammatic view illustrating the 

operation of the alarm control mechanism, which 
is shown in "cocked' position. 

Fig. 4 is a view similar to Fig. 3 but showing the 
parts in the position occupied at the end of the 
alarm period. 
The timing mechanism illustrated in the draw 

ings includes a mainspring as a Source of power; 
a Winding gear train; a second gear train adapted 
to effect relative novement between an indexing 
means and a scale; a time train to regulate the 
speed at which the mainspring drives the indicat- ; 
ing means; actuating mechanism for an alarm. Or 
for a valve, Switch or the like; mechanism for 
Starting and stopping the time train, and a single 
control member operable by the user of the timer 
to set the time interval, Wind the mainspring, cock 
the alarm, and set the time train in motion. 
The mainspring , which not only drives the 

timing mechanism but also provides power for 
operating an alarm, valve, Switch or other mecha 
nism, is shown as being of the Spiral type and is 
confined about a barrel arbor 2 by the Wall 4 of 
a barrel 5. The inner end of the mainspring is 
attached to the barrel arbor 2 for example by 
means of a hook 6, the portion of the arbor Sur 
rounded by the mainSpring being enlarged by a 
fixed sleeve 3 to avoid bending the mainSpring too 
sharply. It will be understood that the enlarge 
ment 3 may, if desired, be integral with the barrel 
arbor or may be omitted altogether if the barrel 
arbor is of sufficient diameter. The outer end of 
the mainSpring is connected, for example by a 
hook 7, to a drag unit 8 which frictionally engages 
the barrel wall 4. The frictional engagement be 
tween the drag unit 8 and the barrel wall is Such 
as to provide normal power drive while permitting 
slippage upon overwinding of the Spring. AS 
pointed out below, Such slippage may if desired be 
provided elsewhere in the mechanism, making the 
drag unit 8 unnecessary. In such event, the outer 
end of the mainspring is connected by a hook or 
otherwise directly to the barrel. 
The Winding of the mainspring f is effected by 

rotation of the barrel arbor 2 in a clockwise direc 
tion as viewed in Figs. 1 and 2. The barrel arbor 
is rotated through a winding Wheel 9 which is 
rotatably mounted on the arbor and carries a pawl 

engaging a ratchet wheel 2 fixedly mounted 
on the arbor 2. The pawl is pressed into en 
gagement with the ratchet 2 by a spring 3, the 
arrangement being such that when the winding 
Wheel 9 is rotated in a clockwise direction the 
ratchet wheel f2 is carried with it to turn the 
barrel arbor 2 and wind the mainspring. When 
the relative rotation is in the opposite direc 
tion as by rotation of the winding wheel 9 in 
a counter-clockwise direction or rotation of rat 
Chet wheel 2 in a clockwise direction relative to 
the winding wheel, the winding wheel is free to 
turn on the barrel arbor 2 and becomes an idler. 
The winding wheel 9 meshes with a winding pin 
ion or cannon wheel 4 fixedly mounted on a 
central shaft 5, usually referred to as the center 
post, which is rotatable by means of a winding 
and setting knob or handle 6. Rotation of the 
knob f6, center post 5 and pinion 4 in a counter 
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clockwise direction rotates the winding wheel 9 
in a clockwise direction. By reason of the engage 
ment of the pawl with the ratchet wheel 2, 
the ratchet and the barrel arbor 2 on which it is 
fixedly mounted are also rotated in a clockWise 
direction to Wind the mainSpring. 
The mainspring power resulting from retation 

of the barrel arbor 2 in a clockwise direction as 
described above is held by a ratchet Wheel T. Se 
cured to the arbor and engaged by a pawl 8 
which is carried by a concentrically mounted gear 
wheel 9 and is pressed into engagement with the 
ratchet by a spring 2. The gear Wheel 9 is ro 
tatably mounted on the barrel arbor and is the 
first wheel or 'great Wheel' in the time gear 
train described below. During the winding of the 
mainspring, the gear wheel 9 is held substantial 
ly stationary by the time gear train While the 
ratchet wheel rotates With the arbor 2 in a 
clockwise direction relative to gear wheel 9. 
When the winding operation is completed or in 
terrupted, engagement of the pawl 8 with the 
ratchet wheel. A prevents the ratchet and the 
barrel arbor from being turned in the opposite 
direction by the tension of the Spring and thus 
holds the spring tension produced by the Winding 
operation. The force of the wound Spring acting 
through the barrel arbor 2, the ratchet wheel 7 
and pawl 8 tends to turn the great wheel 9 in 
a counter-clockwise direction to drive the timing 
mechanism. Except as hereinafter noted, the 
great wheel 9 and ratchet wheel 7 rotate to 
gether during the period the timing mechanism is 
running. 
The gear train for effecting movement of the 

indexing mechanism for indicating the time in 
terval includes the great Wheel 9 which meshes 
with a center wheel pinion 22 carried by a clutch 
member 23 on the center post 5. This clutch 
member provides a friction drive between the cen 
ter wheel pinion 22 and the center post So that 
rotation of the gear 22 by the great wheel 9 
produces rotation of the center post and of the 
pinion 4 which is fixedly mounted on the latter. 
In the embodiment shown in the drawing, the 
pinion 4 not only forms an element of the Wind 
ing gear train as described above but also meshes 
with a gear wheel 24 mounted on a hollow shaft 
25 which is rotatably supported by a post 26. If 
desired, the center post can be provided With sepa 
rate gears meshing with wheel 24 and wheel 9 
respectively. The hollow shaft 25 also carries a 
spiral-shaped Snail gear 27 meshing With a Sec 
ond snail gear 28 Which is freely mounted on cen 
ter post 5. Snail gear 28 carries an indicator 
which is shown in the form of a hand or pointer 
29 cooperating with a logarithmic scale 3 to in 
dicate a time interval. The scale is substantially 
annular although the maximum reading and the 
zero point preferably do not coincide. The snail 
gears 27 and 28 are complementary and are de 
signed to provide a progressively varying gear 
ratio. The driving snail gear 2 rotates at a sub 
stantially uniform Speed as regulated by the time 
train described below. By reason of the Spiral 
shape of the complementary snail gears, the rate 
of rotation of the driven Snail gear 28 and the 
corresponding rate of travel of the pointer 29 
over the Scale 3 increases pari paSSu With the 
increasing length of the divisions of the loga 
rithmic scale. Thus the rate of travel of the 
pointer and the length of the divisions of the 
scale increase progressively from the maximum 
reading to the Zero point. For example, if the 
Scale is calibrated for a maximum time interval 
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of three hours, the length of divisions in the first 
hour and particularly in the first portion of the 
first hour is much greater than the length of 
corresponding divisions in the third hour. An 
error of a minute in setting or reading a time in 
terval of three hours would be of no consequence 
whereas error of a minute in a time interval of 
three or four minutes would be substantial. By 
utilizing a logarithmic scale in which the length 
of the divisions progressively increases in pro 
ceeding from the maximum reading to Zero, it is 
possible within the compass of 360 degrees to pro 
vide a maximum time interval greater than One 
hour while at the same time aSSuring an accus 
acy of a fraction of a minute at the lower end 
of the scale. The arrangement in accordance 
with my invention thus permits high over-all ac 
curacy in selecting the time interval desired what 
Soever its length. 
The accuracy of the timer is still further in 

creased by the provision of a dial washer 32 
which encircles the center post 5 and is pressed 
into frictional engagement with the snail gears 
27 and 28 by a compression spring 33. The dial 
washer 32 takes the play out of the indicating 
mechanism which might otherwise be caused by 
backlash in the gear wheels 4, 24, 27 and 28. 
Instead of employing a separate Spring, the dial 
washer 32 may be made in the form of a Spring 
washer or some other suitable form of friction 
member acting as a drag on the final member 
of the time train. 
The ratio between the pinion 4 on the center 

post 5 and the gear wheel 24 through which the 
snail gears 27 and 28 and the pointer 29 are 
driven is preferably selected in accordance with 
the maximum time interval for which the Scale is 
calibrated so that the center post makes one 
complete revolution each hour as in Standard 
clock practice. For example, if the Scale is cali 
brated for a maximum time interval of three 
hours, the ratio is approximately 1 to 3. Prefer 
ably, a somewhat higher ratio is Selected so that 
three revolutions of the center post and the pin 
ion 4 result in gear wheel 24 and hence the 
pointer 29 making slightly less than one revolu 
tion. For example, the pinion f 4 can be provided 
with twelve teeth while the gear wheel 24 has 
forty. This permits the use of a Scale the two 
ends of which do not coincide. 
The setting of the pointer or indicator 29 for 

the time interval desired is accomplished by turn 
ing the knob 6 in a counter-clockwise direction. 
Rotation of the knob is transmitted through the 
center post 5, the pinion 4, gear wheel 24, and 
snail gear 27 to the second snail gear 28 which 
carries the pointer. Thus in the Setting opera 
tion, movement is transmitted from the Setting 
knob to the pointer or indicator through a reduc 
ing gear train. With a gear ratio between the 
pinion 4 and the gear wheel 24 such as that de 
scribed above, the setting knob i. 6 is turned ap 
proximately 3 revolutions to rotate the pointer 
approximately 1 revolution from the Zero point to 
maximum setting. Moreover, the ratio between 
the rate of movement of the Setting knob 6 and 
the rate of movement of the pointer 29 varies as 
the pointer moves from Zero to maximum Setting 
by reason of the varying gear ratio provided 
by the snail gears 27 and 28. The rotation of the 
setting knob through a greater angular displace 
ment than the pointer 29 provides vernier Setting 
characteristics which facilitate setting the point 
er more accurately and thereby contribute to the 
over-all accuracy of the timer. 
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During the setting operation, the center post 75 

f5 iotates in the clutch member 23, the latter 
being held Stationary by the time train described 
below. If after setting the pointer, the operator 
wishes to change the setting, the knob 6 may be 
turned in either direction to reset the pointer 
as desired. It will be understood from the pre 
ceding description that rotation of the kridb f6 
in a counter-clockwise direction to set the pointer 
29 also acts through the pinion 4, winding wheel 
9, ratchet wheel f2 and barrel arbor 2 to wind 
the mainspring. If additional winding is de 
sired this is readily accomplished by turning the 
knob back and forth one or more times before 
Setting the pointer to the desired time interval. 
If the mainspring is already fully Wound, the 
knob 6 can nevertheless be turned to Set the 
pointer, rotation being permitted by the slipping 
of the drag unit 8 (Fig. 2). After the pointer 
has been set, it is driven in the opposite direction 
by the mainspiring acting through the great 
wheel 9, center wheel pinion 22, center wheel 
clutch 23, center post 5 and the gears 4, 24, 
27 and 28 as previously described. 
The time train for regulating the speed at 

which the mainspring drives the indicating 
means includes a center wheel 34 mounted on the 
clutch member 23 which also carries the previ 
ously mentioned center wheel pinion 22 driven by 
wheel fg. The center wheel 34 drives a third 
wheel pinion 35 on a shaft 36 carrying the third 
Wheel 3 which in turn engages fourth. Wheel 
pinion 38 on Shaft 39 Which carries fourth Wheel 
A. The wheel 4 engages an escape wheel pinion 
42 mounted on a shaft 43 carrying an escape 
Wheel 44 which engages with pallet fork 45 
through two pallet pins 46. A balance wheel 47 
mounted on balance staff 48 is operated by pallet 
fork 45 through a roller pin 49. The rim of the 
balance wheel 6 is Serrated as indicated at 5 
for a purpose hereinafter explained. A hair 
Spring 52 is mounted on the balance staff 48 and 
is preferably provided with means for adjusting 
its effective length. The rate of movement of the 
time train is controlled by oscillation of the bal 
ance wheel in customary manner and in turn 
controls the rate at which the indicating means 
is driven by the mainspring. 

Energy for actuating an alarm or for operating 
other mechanism at the end of the selected time 
interval is taken from the outer end of the main 
Spring by means of teeth 54 provided on the bar 
rel 5, the wall 4 of which is engaged by the drag 
unit 8 With which the outer end of the main 
Spring is connected So that the spring tends to 
turn the barrel in a clockwise direction. 
The barrel teeth 54 engage a pinion 55 mounted 

On a rotatable shaft 56 having an alarm train 
wheel 57 fixedly attached thereto. The alarm 
train wheel 57 drives a pinion 58 on a rotatable 
shaft 59 which carries an alarm escape wheel 6 
operating a double ratchet 82 mounted on a shaft 
63 carrying a hammer 64 adapted to strike an 
alarm bell (not shown). Alternatively, other 
mechanism. Such as a valve, switch or the like 
can be actuated fron the Shaft 63 or from shaft 
58 or 56, Suitable connections being made to Sup 
ply the type and rate of movement desired. 
The alarm train wheel 57 is provided with one 

or more pins 65 positioned about its face near 
its periphery and planted approximately perpen 
dicular to the radius of the wheel. Five Such pins 
are shown in the embodiment illustrated in the 
drawings. These pins 65 are used in controlling 
the period during which energy is delivered to 
the alarm or other mechanism. ihis period is 
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variable depending on the number of pins used 
and the gear ratioS employed. If only one pin is 
used, the wheel 57 is permitted to make one com 
plete revolution whereas if two pins are used it is 
permitted to make only half a revolution, etc. 
While in the following description reference is 
made to a plurality of pins, a single pin will Suf 
fice. 

Rotation of the alarm train wheel 57 to operate 
the alarm or other mechanism is controlled by 
means of a pallet lever 66 which is pivotally 
mounted by means of a pivot Shaft or fulcrum 
67 and has a tail portion 68 adapted to be engaged 
by a trip pin or abutment 69 on the gear wheel 
24 of the previously described gear train for 
driving the indicator or pointer 29. The trip 
pin can, if desired, be mounted on one of the 
other members which move in Synchronism. With 
the pointer, for example on one of the Snail gears. 
The position of the trip pin 69 is such that it en 
gages the tail portion 68 to SWing the pallet lever 
about its pivot in a counter-clockwise direction 
When the pointer reaches its zero position. Move 
ment of the pallet lever is preferably limited by 
Suitable stops 7 and 72. A Spring 13 acts on the 
pallet lever to Swing it in the opposite direction 
to that in which it is pushed by the trip pin and 
normally holds the lever against the stop 7 ex 
cept when the tail portion 68 is engaged by the 
trip pin 69. 
At its opposite end the pallet lever 66 carries 

two pallets 74 and 75 which are movable alter 
nately into and out of the path of the pins 65 by 
oscillation of the pallet lever about its pivot and 
form in effect an escapement movement. When 
the tail portion of the pallet lever is against the 
Stop 7 f, which is its normal position when the 
clock is running, the pallet 4 is in the path of 
the pins 65 and prevents the alarm train wheel 
57 from turning (Fig. 3). When the pointer 29 
has been rotated back to zero by the driving 
mechanism and time train described above, the 
trip 69 on gear wheel 24 engages the tail portion 
of the pallet lever 66 to swing the pallet lever 
about its pivot and thereby move pallet 74 out 
of the path of the pin 65. The alarm train is 
thereby released and is actuated by power Sup 
plied from the mainspiring through pinion 55 
and Shaft 56. The wheel 57 continues to turn 
until the next pin 65 engages the pallet 75 which 
is slightly ahead of the pallet 74 and has been 
moved into the path of the pins 65 by engage 
ment of the trip pin with the pallet lever (Fig. 4). 
This stops the alarm. When the setting knob 
£6 is again turned in a counter-clockwise direc 
tion to set the timer for its next operation, the 
trip pin 69 is moved away from the tail portion 
of the pallet lever permitting the lever to swing 
over against the stop under action of the 
spring 73. This moves pallet 75 out of the path 
of pin 65 and simultaneously moves pallet 4 into 
the path of the pin permitting the pin 65 to move 
a desired distance until it engages the palet 4 
(Fig. 3). This cocks the alarm mechanism for 
its next operation. It will be seen that only a 
slight movement of the pointer from the zero 
position is required to release the pallet lever 
from the pressure of the trip pin 69. Hence the 
alarm is cocked even. When the tinner is Set for a 
short interval of time. The pallet 75 is prefer 
ably inclined slightly to the radius of the wheel 
57 which carries the pins 65 so that pressure of 
one of the pins against the pallet tends to swing 
the pallet lever to move the pallet out of the path 
of the pin. The pallet 74 is approximately per 
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pendicular to the direction of movement of the 
pins 65. 
The mechanism just described for controlling 

the alarm is also utilized in actuating mecha 
nism for starting and stopping the time train. 
As the alarm train wheel 57 approaches the end 
of its movement as permitted by the pins 65 co 
Operating With the escapement mechanism. Which 
Controls the period of operation of the alarm, one 
of the pins 65 engages a cam shaped end por 
tion 76 of a starting and stopping lever 77 which 
is pivotally supported by a shaft or fulcrum 78 
and carries at its opposite end a resilient finger 
79. When the end 76 rides up on one of the pins 
65, the lever 77 is swung in a clockwise direction 
against the action of a Spring 8 causing the finger 
79 to press lightly against the serrated periphery 
5 of the balance wheel 47, thereby stopping its 
movement. When the setting knob 6 is turned 
in a counter-clockwise direction to set the timer 
for its next operation, movement of the trip pin 
69 away from the tail portion 68 of the pallet lever 
66 and the resulting movement of the alarm train 
Wheel 57 as the pin 65 drops from one pallet 
to the other to cock the alarm, causes the bent 
end 76 of lever 77 to drop off of the pin 65 which 
it engages. The spring 8 thereupon Snaps the 
lever 77 back to its original position causing the 
resilient finger 19 to be swung away from the bal 
ance wheel in an approximately tangential direc 
tion. By reason of the resiliency of the finger 
79 and the direction of its movement, the finger 
remains in contact With the periphery of the bal 
ance during a Substantial portion of its arcuate 
movement and then Swings clear, thereby giving 
the balance wheel an energetic flip which starts 
its Oscillating movement and sets the time train 
in motion. The Serrated periphery of the bal 
ance wheel provides more positive engagement 
between the balance wheel and the resilient fin 
ger 79, greatly increasing the effectiveness of 
the starting mechanism. 

If a Single pin 65 is used on wheel 57, it is 
preferably extended to the opposite side of the 
Wheel. Pallets 4 and 75 act on one end of the 
pin while lever 77 is actuated by the other end. 
Alternatively the lever 77 may be actuated by 
another abutment or Surface provided on a mem 
ber of the alarm train. 
The novel Starting mechanism in accordance 

With the present invention makes possible the 
use of more accurate escapements which are not 
inherently self-starting while assuring starting 
under all conditions regardless of whether the 
Setting knob is operated rapidly or slowly. 

It will be seen from the preceding description 
that the Single knob 6 serves not only to set the 
timer for the desired interval but also winds the 
mainSpring, cocks the alarm and starts the time 
train. Moreover, all of these operations are per 
formed merely by turning the knob 6 to set the 
pointer, no pushing or pulling of the knob being 
required. The relation of the winding mecha 
nism and the timing mechanism which drives 
the indicating means is such that rotation of 
the knob 6 to set the pointer for a selected 
interval results in winding the mainspring a 
greater amount than is required to operate the 
timing mechanism for the period for which the 
timer is set. This is accomplished by a dif 
ference in gear ratios. In winding the main 
Spring, the Wheel 4 on the center post 5 drives 
Winding wheel 9 at a ratio of about 3 to 1, that is, 
wheel 4 turns about 3 revolutions for each revo 
lution of the winding wheel 9. The output ratio 
of great Wheel 9 driving pinion 22 of the time 
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revolution to about 6 revolutions of the pinion 22. 
The power resulting from this difference in ratioS 
is held in reserve in the mainspring f and is 
utilized to operate the alarm train. The slip 
ping member 8 in the barrel 5 (Fig. 2) is pro 
vided to prevent overwinding to permit the knob 
6 and center post 5 to be turned to set the 

pointer 29 even though the mainspring is fully 
Wound. Instead of utilizing the member 8 to 
provide controlled slippage between the main 
spring and the barrel, a suitable friction slippage 
unit may be utilized elsewhere in the Winding gear 
train or the alarm train, for example at any point 
between the winding wheel 9 and the alarm train 
Wheel 57. 
A further feature of the mechanism is that the 

cocking of the alarm and the starting of the time 
train are accomplished cuickly and effectively as 
the pointer is moved away from zero so that the 
operator is assured that the alarm is Cocked 
and the time train is started even when the 
timer is set for a short period Such, for example, 
as two or three minutes. If a still shorter inter 
val is desired, this is readily accomplished by 
moving the pointer back to the time desired. Ro 
tation of the knob to turn the pointer in either 
direction is permitted by the friction clutch 23. 
While the frictional engagement of clutch 23 

has been described as being sufficient to drive : 
the indicating mechanism while permitting ro 
tation of the center post to set the indicator and 
Wind the mainspring, it has been found that a 
novel and surprising result can be obtained by 
making the slipping point sufficiently high to hold 
somewhat more than the energy of the main 
spring acting back through the barrel arbor 2, 
winding wheel 9, winding pinion 4 and center 
post 5. When the setting and winding knob 
6 is rotated in a counterclockwise direction to 

set the timer and simultaneously wind the main 
spring, the pawl 8 rides over, and is adapted to 
engage, successive teeth of the ratchet wheel 7 
to hold the resulting tension of the mainSpring. 
However, unless the pawl 3 happens to be exactly 
seated at the root of a tooth when the knob 
is released, the knob and hence the indicator 
will tend to be turned backward until a tooth of 
the ratchet is engaged by the pawl. In accord 
ance with the invention, this retrogression is 
prevented by correctly selecting the frictional 
value of clitch 23 So that it will hold the force 
of the mainspring without slipping. The time 
train will thereupon be driven by energy of the 
mainspring acting through the barrel arbor 2, 
the winding wheel 9, pinion f4, center post 5 
and clutch member 23. As the balance runs 
under the power delivered to the time train 
through the clutch 23, the timer is indicating and 
its indicator is controlled in an apparently nor 
mal fashion by the balance wheel and hair spring. 
As the time train runs, drawing power from the 
mainspring in this new and unconventional man 
ner, the great wheel 9 is rotated as a driven idler 
by center wheel pinion 22. The rotation of the 
great wheel 9 is in the same direction as the 
rotation of the barrel arbor 2 and the ratchet 
carried by the arbor. However, by reason of the 
different gear ratios between gears 4 and 9 and 
gears 9 and 22 as described above, the wheel 9 
Will turn more slowly than the ratchet 7. This 
differential movement continues until the ratchet 
oyertakes the wheel i3 and the pawl 8 car 
ried by wheel 9 seats on one of the teeth of the 
ratchet. The power of the mainspring will there 
upon be transmitted through the ratchet 7 and 
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pawl 8 to the great wheel 9 whereupon the 
latter drives the time train through center Wheel 
pinion 22 and center Wheel 34 in normal manner. 
When the normal drive has become effective, the 
barrel arbor 2 and ratchet 2 turn more slowly 
than the winding wheel 9 which is rotated as a 
driven idler by the pinion f 4. This resultS in 
pawl becoming unseated, permitting relative 
in ovement of the Wheel 9 and ratchet 2. 
By thus holding the power of the mainSpring 

and utilizing it to run the timing mechanism 
at normal speed until the pawl f8 seats itself 
and establishes normal drive through the great 
wheel 9 and center wheel pinion 22, the mech 
anism of the present invention avoids the un 
desirable retrogression of the indicator When the 
Setting knob is released and facilitates the ac 
curate setting of the indicator. By virtue of this 
automatic transfer of power from One pawl to 
the other, the mechanism can start and run on 
either pawl. The starting pawl is determined by 
the path of greatest power involved. 

It will be understood that Suitable bearings 
are provided for the shafts and other moving 
parts. Such bearings as well as the Supporting 
frame members are omitted from the drawing for 
the sake of clarity. 
The Operation of the interval timer in accord 

ance with my invention will be readily under 
stood from the foregoing description. To set the 
timer, the knob f6 is rotated in a counter-clock 
wise direction. The center post 5 slips in clutch 
23 and wheel 4 drives wheel 24 attached to the 
driving Snail gear 27 which in turn drives Snail 
28 carrying the pointer 29. If after initially 
setting the pointer, it is desired to reset it for 
a longer or shorter interval, this is done merely 
by turning the knob 6 in the corresponding di 
rection. 
Simultaneously with the setting operation, the 

mainspring is wound through pinion f4, Wind 
ing wheel 9, pawl f, ratchet wheel 2 and barrel 
arbor 2. Slippage of the center post 5 in the 
friction clutch 23 permits the winding of the 
mainspring Without damage to the time train. 
It will be further noted that the power for wind 
ing the mainspring is not transmitted through 
the Snail gears 27 and 28 but directly through 
the shaft 5 and pinion 4 to the winding wheel 
9. Hence, the Snail gears, which by their nature 
are inclined to be more delicate than ordinary 
gear wheels, are relieved from the strain of wind 
ing. Moreover the gear ratio of the winding 
gear train remains constant, being unaffected by 
the variable gear ratio of the snail gears. 
As the pointer 29 is moved away from zero in 

setting the timer, the trip pin 69 releases the tail 
68 of the pallet lever 66 which is urged by Spring 
73 assisted by the pressure of pin 65 on the slop 
ing pallet 5 to cock the alarm. When the tail 
68 of the pallet lever engages stop 7 it is held 
at rest there by pressure of the pin 65 on the 
right angled pallet 74 assisted by spring 73. 
Simultaneously with the cocking of the alarm, 

the end 76 of the pivotally mounted lever 77 
drops off of pin 65 and spring 8 snaps the lever 
TT carrying resilient finger 79 around part of 
the serrated periphery 5 of the balance wheel 
47 thereby starting the oscillatory movement of 
the balance to put the time train into opera 
tion. 
When the pointer has been set for the selected 

interval and the time train has been started. 
the driving mechanism will move the pointer back 
toward Zero under control of the time train. 
Power for operating the driving mechanism and 
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time train may, as described above, be Supplied 
either through the great wheel S and pinion 22 
or through the winding wheel 9, pinion 4 and 
clutch 23. As the hand moves towards Zero its 
rate of movement will progressively increase by 
reason of the varying gear ratio of the Snail 
gears 2 and 28. 
Upon return of the pointer 29 to its zero posi 

tion, the trip pin 69 on wheel 24 engages the tail 
portion 68 of pallet lever 66 and swings the lever 
about its pivot to move the pallet 3 out of en 
gagement with pin 65 on wheel 57, thereby re 
leasing the alarm. The alarm is actuated for a 
predetermined period by power supplied from the 
mainspring until the succeeding pin 65 engages 
pallet 75. It will be understood that if only one 
pin 65 is employed, the alarm train wheel 57 will 
make approximately one full revolution. En 
gagement of the pin 65 with the pallet 75 after 
One revolution, or Such portion of a revolution 
as is determined by the number of pins em 
ployed, stops the alarm and prevents continued 
operation of the alarm from exhausting the power 
of the mainSpring. 
Toward the end of the alarm run after return 

of the pointer 29 to zero, the end 6 of lever 7 
is gradually lifted by and ultimately remains at 
rest on the next pin 65 on wheel 57 and resilient 
finger 79 is thereby applied to and held on the 
serrated periphery of the balance wheel 4 stop 
ping the time train. 
Upon resetting the timer, this cycle of opera 

tions is repeated. 
From the preceding description, it will be seen 

that the present invention provides an accurate 
and highly legible timing device which is effec 
tive for periods varying from a fraction of a 
minute to Several hours and in which the index 
ing mechanism is set, the mainspring is wound, 
the alarm is cocked and the time train is started 
by turning a centrally located knob on the front 
of the timer. This location of the single control 
member and the automatic starting mechanism 
make it feasible to mount the timer in or on a 
Wall, machine, appliance, or fixture or in other 
locations where the rear of the timer is not ac 
cessible and the timer cannot be shaken to start it. 
While the invention has been described and 

illustrated with reference to a specific embodi 
ment, it is in no way limited to the embodiment 
shown by way of example in the drawing. For in 
stance, instead of the stationary scale and mov. 
ing pointer 29, other indicating means can be 
used as for example, a moving dial cooperating 
With a stationary index. Instead of being located 
centrally on the front of the timer, the knob or 
other control member can be placed at any con 
Venient point, Suitable connections being pro 
Vided with the operating mechanism. Likewise, 
other forms of timing movements may be em 
ployed, Such as the vibrating or OScillating ratchet 
Wheel, pendulum or synchronous drive. It will 
further be understood that the invention is not 
limited to the Specific gear ratios which have 
been referred to in the description and that the 
friction clutches, ratchets and other elements 
Specifically shown may be replaced by equivalent 
elements performing the desired functions. Still 
other modifications will be apparent to those 
skilled in the art. Thus the form of the invention 
as shown in the drawings and described above 
should be considered as illustrative and not as 
limiting the Scope of the following claims. 

I claim: r 
1. An interval timing mechanism comprising a 
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timing movement including a main spring, means 
to indicate a time interval, means adapted to be 
actuated at the end of the time interval, unitary 
means to wind said timing movement and set said 
time indicating means, winding connections be 
tween said unitary means and the timing move 
ment for Winding the mainspring, and driving 
connections for driving the indicating means by 
the timing movement, the Winding connections 
having a higher ratio than the driving connec 
tions whereby said unitary means is adapted to 
store more energy in said timing movement than 
required to operate it during the set time interval. 

2. An interval timing mechanism comprising a 
main spring, a timing movement driven from One 
end of the main spring, means to indicate a time 
interval, means driven from the other end of the 
main spring and adapted to be actuated at the 
end of the time interval, a single control means to 
wind said main spring and set Said time indicating 
means, said control means being adapted to be 
actuated to change a set position of said time in 
dicating means alternatively in either direction to 
another set position whereby said time interval 
may be changed from one time interval to an 
other time interval before the end of Said first 
time interval, driving connections between the 
timing movement and the time indicating means 
and means for retaining during said resetting the 
energy resulting from the winding of Said main 
Spring. 

3. An interval timing mechanism comprising a 
timing movement, means to indicate a time in 
terval, means adapted to be actuated at the end 
of the time interval, and unitary means to wind 
Said time movement and set said time indicating 
means, said time indicating means adapted to in 
dicate on a Scale of variably spaced marks, said 
unitary means operable from the front of said 
movement and adapted to store more energy in 
the Spring of said time movement than required 
to operate said movement during the set time in 
terval, the time movement including a single 
main Spring connected to actuate the time move 
Inent from one end thereof and to actuate the 
means at the end of the time interval from the 
other end of the spring. 

4. An interval tinning device comprising time 
interval indicating means, a mainspring, means 
for Winding said imainspring and setting a time 
interval, One gear train between said winding 
means and Said mainspring and a second gear 
train between said mainspring and said time in 
terval indicating means, said one gear train hav 
ing a higher gear ratio than said second gear 
train whereby said mainspring is wound more 
turns When being set than when being unwound 
during a certain time interval. 

5. An interval timing device comprising time 
interval indicating means, a mainspring, means 
for Winding said mainspring and setting a time 
interval, one gear train between said winding 
means and said mainspring, a second gear train 
between said mainspring and said time interval 
indicating means, said one gear train having a 
higher gear ratio than said second gear train 
Whereby said mainspring is wound more turns 
When being set than when being unwound dur 
ing a selected time interval, and means to pre 
vent overWinding of the mainspring and to per 
mit Setting even when the mainspring is fully 
Wound. 

6. An interval timing device comprising time 
interval indicating means, a mainspring, means 
for Winding said mainspring and setting a time 



2,565,017 
13 

interval, one gear train between said Winding 
means and said mainspring, a Second gear train 
between said mainspring and said time interval 
indicating means, said one gear train having a 
higher gear ratio than said second gear train 
whereby said mainspring is wound more turns 
when being set than when being unwound dur 
ing a certain time interval, and unidirection 
torque-transmitting means in at least one of 
said gear trains. 

7. An interval timing device comprising time 
interval indicating means, a mainspring, means 
for winding said mainspring and setting a time 
interval, one gear train between said Winding 
means and said mainspring, a second gear train 
between said mainspring and said time interval 
indicating means, said one gear train having a 
higher gear ratio than said second gear train 
whereby said mainspring is wound more turns 
when being set than when being unwound dur 
ing a certain time interval, and friction clutch 
means in said second gear train. 

8. An interval timing device comprising time 
interval indicating means, a mainspring, unitary 
means for winding said mainspring and setting 
said time interval indicating means, said unitary 
means including means for winding said main 
spring a certain number of turns during move 
ment of the indicating means for a set time in 
terval and means whereby said mainspring is 
unwound a lesser number of turns while oper 
atting the device for said set time interval. 

9. An interval timing device comprising time 
interval indicating means, a mainspring, unitary 
means for winding said mainspring and setting 
Said time interval indicating means, said unitary 
means including means for winding said main 
Spring a certain number of turns during move 
ment of the indicating means to set it for a 
Selected time interval and means whereby said 
mainSpring is unwound a lesser number of turns 
while operating the device for said selected time 
interval, and clutch means whereby said device 
may be reset while operating. 

10. A timing device comprising a mainspring, 
a variably graduated scale, a pointer adapted to 
coact with the scale to indicate a time interval, 
a mainSpring, a winding and setting member, 
a Setting gear train adapted to cause relative 
movement between the pointer and the scale, a 
winding gear train adapted to wind the main 
Spring, said setting and winding gear trains 
actuated by said winding and setting member, 
escapement means to allow the mainspring to 
unwind at a uniform rate, a driven gear train 
between Said mainspring and said escapement 
means, a friction clutch, said driven gear train 
Operatively connected to said setting gear train 
through said friction clutch, said clutch adapted 
to slip When the setting member is actuated, and 
ratchet means in Said winding gear train, said 
ratchet adapted to be released when said main 
Spring is being unwound. 

11. A timing device comprising a mainspring 
a variably graduated scale, a pointer adapted to 
coact with the Scale to indicate a time interval, 
a winding and Setting member, a setting gear 
train adapted to cause relative movement be 
tween the pointer and the scale, a winding gear 
train adapted to wind the mainspring, said set 
ting and winding gear trains actuated by said 
Winding and Setting member, escapement means 
to allow the mainspring to unwind at a uniform 
rate, a driven gear train between the main 
Spring and the escapement means, a friction 
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4. 
clutch, said driven gear train operatively con 
nected to said setting gear train through Said 
friction clutch, a first ratchet means in said 
winding gear train, and a second ratchet means 
in said driven gear train, said second ratchet 
means and said clutch being adapted to slip 
while said mainspring is being wound. 

12. An interval timer comprising a mainspring, 
time indicating means including a scale having 
unit time divisions of progressively increasing 
length, a single control member for setting Said 
indicating means and winding said mainspring, 
a gear train driven by the mainspring for op 
erating said indicating means including a variable 
ratio drive for moving said indicating means at 
a varying rate corresponding to the varying 
length of Said divisions, and a second gear train 
for transmitting winding movement from the 
control member to the mainspring. 

13. An interval timer comprising time indicat 
ing means including a single scale registering 
more than one hour and having unit time divi 
Sions of progressively increasing length and an 
index movable relative to the scale, and means 
for operating said indicating means including a 
driving member, rotated at a uniform rate of one 
revolution per hour, said driving member rotat 
ing more than one revolution, a setting member 
connected with said driving member to rotate in 
fixed speed relation therewith, a driven member 
rotated by said driving member at a uniform rate 
of less than one revolution per hour and a 
variable ratio drive between said driven member 
and Said indicating means to move said indicat 
ing means at a varying rate corresponding to the 
varying length of Said divisions. 

14. An interval timer comprising time indicat 
ing means including a scale having unit time 
divisions of progressively increasing length, 
means for Operating Said indicating means in 
cluding a driving member rotating at a uniform 
rate of speed, a variable ratio drive for trans 
Initting motion from said driving member to the 
indicating means to move said indicating means 
at a varying rate corresponding to the varying 
length of said divisions, a control member for 
rotating Said driving member to set the indi 
cating means and a constant ratio drive between 
the control member and said driving member. 

15. A timing device comprising time indicating 
means, a mainspring for storing energy to drive 
Said indicating means, a single control member 
for Setting said indicating means and winding 
Said mainspring, a winding gear train between 
Said control member and the mainspring, and a 
driving gear train between the mainspring and 
the indicating means, said driving train being 
interconnected with the winding train and in 
cluding a friction drive the slipping point of 
which is Sufficiently low to permit rotation of said 
Control member to wind the mainspring but is 
greater than torque delivered back by the main 
Spring acting through the winding train. 

16. A timing device comprising time indicat 
ing means, an alarm, a mainspring operating the 
time indicating means from one end of the main 
Spring and operating the alarm from the other 
end of the mainSpring, a single control member 
for setting the time indicating means and winding 
the mainspring and an escapement mechanism 
responsive to the time indicating means to hold 
the alarm inoperative until the end of a selected 
interval and thereupon release the alarm for op 
eration for a predetermined period. 

17. An interval timer comprising a mainspring, 
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a timing movement powered by the mainspring 
and adapted to run at a constant speed, means 
for indicating a time interval, a Single control 
means for setting the indicating means and 
simultaneously winding the mainspring through 
out the setting movement, constant speed ratio 
winding connections between the control means 
and the mainspring and variable speed ratio 
driving connections between the indicating means 
and the timing movement providing a progres 
sively varying Speed ratio. 

18. An interval timer comprising a constant 
speed timing movement, a shaft driven at a con 
stant speed by said tinning movement, time in 
dicating means Settable for a selected time inter 
val and including a novable member, a setting 
member fixed on said shaft, and driving connec 
tions providing a progressively varying gear ratio 
between said shaft carrying the setting member 
and the movable member of the time-indicating 
means, the Speed ratio between the setting men 
ber and the movable member of the time-indi 
cating means being Substantially greater than 
one to one in at least one range of movment. 

19. In an interval timer a constant speed tim 
ing movement, a shaft driven at constant speed 
by said timing movement, time-indicating means 
settable for a selected time interval and includ 
ing a rotatable member coaxial with said shaft, 
a setting member fixed on said shaft and driving 
connections including a cluster gear and provid 
ing a progressively varying gear ratio between 
said shaft carrying the setting member and the 
rotatable member of the indicating means. 

20. A timing device comprising time-indicating 
means, an alarm, driving connections between 
One end of the mainspring and the time-indicat 
ing means, driving connections between the other 
end of the mainSpring and the alarm, a control 
member for setting the time-indicating means 
and winding the mainspring, winding connections 
between the control member and the mainspring 
having a higher ratio than said driving connec 
tions whereby more energy is stored in the main 
Spring by a Setting movement of the control 
member than is required to drive the time-indi 
cating means for the interval set, means for hold 
ing the alarm inoperative until the end of the 
Selected interval and thereupon release the alarm 
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and means for stopping the alarm after a prede 
termined period. 

21. A timing device comprising time-indicating 
means, an alarm, driving connections between 
one end of the mainspring and the time-indicat 
ing means, driving connections between the other 
end of the mainspring and the alarm, a single 
Control member for Setting the time-indicating 
means and Winding the mainspring, means for 
holding the alarm inoperative until the end of the 
Selected interval for Which the time-indicating 
means is set and thereupon releasing the alarm 
and means for stopping the alarm after a prede 
termined period. 

22. An interval timer comprising a timing 
movement including a mainspring, time-indicat 
ing means settable for a selected time interval, 
driving connections between said timing move 
ment and indicating means including variable 
speed ratio gears whereby the speed ratio between 
the timing movement and the indicating means 
progressively decreases as the indicating means 
is driven by the timing movement, a single con 
trol member for setting the indicating means and 
Simultaneously winding the mainspring, and con 
stant ratio winding connections between the con 
trol member and mainspring, said winding con 
nections by-passing said variable speed ratio 
gears whereby the winding torque is not trans 
mitted through said gears. 

FOSTER. H. BROWN. 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Name Date 
433,220 Sprangers ---------- July 29, 1890 

1,196,550 Kullmer ----------- Aug. 29, 1916 
1865,965 Ruiz ---------------- July 5, 1932 
1,902,508 Kearsley ---------- Mar. 21, 1933 
1919,256 Porter ------------- July 25, 1933 
2,261,723 Hoffman ------------ Nov. 4, 1941 

FOREIGN PATENTS 
Number Country Date 

90,535 Germany ------------ Feb. 4, 1897 


