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Thisinvention relatesto animprovementin an adjust 
able delay timer. Such timers are self-resetting,so that 
whencurrentis discontinued orfails,the timer will auto 
matically be re-set to its initial position. 

Itis one object of theinventionto provide atimerwith 
means for instantaneously re-setting it when current is 
discontinued,It is another object of the invention to 
provide a timer in which the delay interval can be ad 
justed in a continuous manner over a pre-determined 
range,A still further object of the invention is to pro 
vide a timer in which the timing cycle is repeatable So 
thatthe precise timinginterval will be attained foreach 
cycle of operation, 
These and further objects and advantages of the inven 

tion will become more readily apparent upon a reading 
of the description folowing hereinafter,and upon an 
examination of the drawings,in which: 

Figure 1 is an exploded view in perspective showing 
the preferred embodiment of the timer of the invention, 

Figure 2 is an exploded view similar to Figure 1 but 
of a modification of the timer, 

Figure 3 is a plan view of a portion of the modifica 
tion of Figure 2, 

Figure 4is a partial cross-sectional view through the 
assembled timer of the modification of Figure 2, 

Figure 5 is a partial exploded view of a portion of the 
timer of Figure 1, - 
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Figure 6is a planview of a portion ofthe adjustable * 
intervalmeans ofthe preferredembodiment oftheinven 
tion, - 

Figure 7 is a cross-Sectional view taken along line 
7—7 of Figure 1, 

Figure 8 is a view taken along line 8?8 of Figure 1, 
Figure 9 is a Sectional view taken along line 9?9 of 

Figure 8,and 
Figure 10 is a perspective view of the carrier plate of 

the modification of Figure 2. 
50 

The timer of theinvention comprises an electric motor 
running at steady Speed and arranged for delivering to 
a driven device,such as an electric switch or switches, 
a cyclic or periodic repetition of brief actuations,after 
the lapse of a predetermined time interval. The timer 
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of the invention employs a synchronous motor which° 
drives the sungear of a planetary system wherein the 
planet carrier for the planet gears serves as a portion of 
the actuating meansforthe switches;and the ringgear of 
the planetary system serves as one portion of a clutch 
or brake. 
to lock the ringgear,the planet carrier will pianetate to 
actuate a Switch or Switches. The interval between the 
actuation of the clutch and the actuation of the Switch 
is continuously adjustable over a pre-determined range 
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Thus,when the clutch or brake is actuated * 
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bythe employment of agearingarrangementwhich posi-° 
.tions the mechanical elements,which in turn determines 
the length of actuation interval. The timer also employs 
a springto return the elements to normal or unactuated 
position whenthe clutchor brakeis de-activated. 
? Devices of the type with which this inventionis con 
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Cerned have been known previously,however,in one such 
device the ring gear was locked by a pawl or detent 
element Which engaged a Series of teeth on the external 
Surface of the ringgear,and was actuated by a Solenoid. 
In Such a deyice,after the Switch was actuated,and 
When the return Spring operated to reposition the cam 
element,the ringgear was moved,so thatif the timing 
Cycle were to be reinstituted,the teeth on the ringgear 
may be in Such a position that the solenoid actuated 
pawl Would strike against the crown of a tooth,thus de 
laying the Start of the timing cycle,until the pawlen 
gaged the flank of the tooth and preventing repeatability 
and accuracy of the timing cycle In addition,in this 
old device,the length of the timing cycle could not be 
Continuously adjusted over a predetermined range,but 
only Selected fractions of a predetermined range could 
be used. 
As shownin Figure1,the timerincludes asynchronous 

motor2 the output of whichis modified by agearreduc 
tion 3. Atthe end of the output shaft102 of the motor 
gear reduceris a Sungear 104,which may be a separate 
gear mounted on the output shaft,orelse agear hobbed 
on this Shaft. 
As shown more clearlyin Figures 5 and 7,the output 

shaft 102from thegear box3 hasagear304onitsinner 
end,Whichis the last gearin the gear box. The output 
Shaft 102 paSSes through the cover plate 300 for the 
gear box. This cover plate 300is formed with an out 
Wardly extending hub 302,which serves as a bushing 
for the shaft 102. The hub 302 is slotted atits outer 
extremity,for a purpose as wil be explained more fully 
hereinafter. The gear 104 Serves as the Sungear for a 
planetary System,and meshes with three planetarygears 
106,108 and 110,mounted upon Studs afixed to a car 
rier plate 112. On the underside of the carrier plate 
112 is a projecting pin 192 which Serves as an anchor 
for one end of the return Spring138,i.e,the loop 139 of 
the Spring 138 is wrapped around the pin 192. The 
inner end of the Spring138 has a bent-over portion 140 
which sits within the slot306in the hub 302. The rela 
tive positions of the Spring,carrier plate and planet gears 
is indicated clearly in Figure 7. 

In the embodiment of Figure 1,the planet carrier 
plate 112 Serves as a triggering or firing means for a 
Switch or Switches 36 and 38. The Switches are fired 
on the release of the Switch actuator button since the 
release cycle is more accurate than the depress cycle. 
The carrier plate 112 has a pin 190 projecting from its 
peripheral Surface,and this pin 190 cooperates with an 
actuator plate 222 to release the actuator buttons 37 on 
the Switches36and38 as clearlyshown in Figure 9. The 
actuator plate 222 is Slightiy bent as shown in Figure 9 
and is formed with a pair of opposing fianges 224 and 
224a(See Figure 8),A pin 225 holds the plate 222 in 
a fixed position to the flange 4 of the timer and also 
holds a mounting plate 35 to retain the Switches 36 and 
38 in position,Additional Screws or fastening means 39 
and 41 also Serve to retain the Switches 36and 38in posi 
tion upon the plate 4. The pin 225 serves as a pivot for 
the plate 222. The inner end of the plate 222 carries a 
pair of adjustable actuator buttons 227 and 227a which 
are adjusted to bear upon the actuator buttons 37 of the 
Switches to normally retain them in depressed position. 
Actuator plate 222 is urged into the position shown in 
Figure 9 by the spring228. When the bent portion of 
the actuator plate 222 is contacted by the pin 190 
mounted upon the disc112,then the plate 222wil pivot 
aboutits axis 225 and release the actuator buttons37. 
The contacting means 227 and 227a each comprise a 

screw and lock nut so that they are adjustable towards 
and awayfrom the contact buttons 37on the Switches. 



2,913,544 
* 
@ 

Inthemodification of Figure1 the micro-switches are 
infixed position and are not adjustable,So that the end 
of the time cycle is fixed However,the beginning of 
thetime cycle is adjustable In order to adjust ?e be 
ginning of the cycle in a very accurate manner, there 1S 
?rovidedtheworm210 andworm wheel212,By?sing äwormgeararrangement there is obtained a Very larg% 
multiplication factor,which means that the beginning of 
thetine cycle canbeveryaccuratelylocated Pin ?g2 is 
mountedontheplanetcarrierplate112and dependsthere 
from. Thispin locates the starting point for the timing 
cycle,The pin192travels within the Sector race?93 in 
the gear 212. Actualy,the pin 192,at the beginning 
of the timing cycle,rests against the edge i93a of the 
race 193. By adjusting the worm 210,the relative po 
sition ofthe surface 193aischanged An angle bracket 
194isfixedlymounted on the plate4 by a pair of Screws 
196 and 198. The worm 210 fts through the angle 
bracket 194 and rotates within bores 264 and 296 in 
each of the legs of the bracket 194 One outerend of 
the shaft which bears the worm 210 has a Slot 214 
thereon so that the worm can be adjusted A lock nut 
208is also mounted on the shaft of the worm219.so 
that once the worm is adjustedinto the desired position 
it can be Iocked therein by rotation of the nut 208 
against the angle bracket 194,The plate 212is mount 
ed on the hub 392 and is rotatable thereon. Stop pin 
216 is fxedly mounted on the plate 4 and the sector 
gear212ispositionedsothatthe stop pin2161ies within 
the sector race 193. The stop pin 216 provides an end 
point to the rotation ofthe sectorgear when the Surface 
1935 bearsagainst thepin 216,and in this manner limits 
the length of the timing cycle; however,if desired,this 
interval can be increased byincreasing the length of race 
193 or making it an arcuate slot. The pin 216 stops 
the rotation of the planet carrier 112 by means of pin 
192 Striking against the pin 2i6. The longest timing 
interval will occurwhen the Sectorgear2?2is positioned 
so thatthe Surface 1935 bears against pin 2?6 while the 
pin 192 at the beginning of the timing cycle rests against 
the-surface 193a. In order to shortenthe timing cycle 
the sectorgearis rotated so that the pin 192is carried? 
by the repositioning of the surface 193a to any desired 
new starting position for the timing cycle,that is,the 
diference in distance betweenthe surface 193a and the 
pin 216is shortened. By vibrating Sectorgear 212 the 
worm210 is not moved since thejam nut 2081ocksitin 
position,This,aids greatly in increasing the accuracy 
of the operation regardless of the degree ofvibration to 
which the unitis subjected. 

In the modification of Figure 2,a motor2 and gear 
box 3 are mounted on a plate 4 with the output shaft 
of the gear box extending through the plate 4. The 
adjustment of the time delayis accomplished by a means 
6 which comprises a Shaft 8 havinga knob 10 mounted 
on the outerend thereof(see also Figure 4). The shaft 
8 is Spring loaded by Spring 9 so that any end play is 
eliminated;the Spring 9 bearing on one side against the 
knob 10 and on the other end against the bushing 7 
in the housing1. The other end of theshaft 8 extends 
through a bushingsimilarto 7and agear12is mount 
ed onthe innerend ofthe shaft8. Thisgearí2 meshes 
with a Sectorgear14,whichinturnis mounted upon a 
plate16 byfastening means 18and20. The sectorplate 
16carries the actuatorplate 22,whichis pivotaly mount 
ed on a post 24 fixed to the Sector plate ?6. The plate 
22isprovidedwith an actuatordetent lug26 which co 
operates with the planet carrierplate 112in a manner 
to be shorty described The position of this lug 26 
can be adjusted-byrotating shaft 8 which then positions 
Sector plate ?6 to the extent of theteeth on the sector 
gear 14,Also,the Switches 30,which are mounted 
*onsector plate 16 bytwo screws32 and34are po 
sitioned together with the actuator lug26. The switches 
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4 
shownin Figure4. Asshown in Figure 3,the actuator 
buttons184ofthe switches30are released whenthe de 
tent1ug26 dropsinto the slot 180 in the carrier plate 
?12. 
The entire timer unit is mounted within a housing 

which consists of a cylindrical member 1,which is 
mounted to a base member 28,and afixed to this base 
plate byaseries ofmounting Screws50,The base glate 
28is formed with an upstanding hub portion 29 which 
forms a pilot for mounting the cyinder Also,the 
mountingstuds42,44and 46serve to position the plate 
4 with respect to hub 29. The studs 42,44 and 46 
mate withcorrespondingslots43,45 and47in the plate 
4,respectively,to retain the assembly in position;and 
appropriate fasteners are used(see Figure 4)to fxedy 
mount plate 4 to the studs 42,etc. 
Mounted upon the hub 29 is a clutch or brake 52. 

The clutch comprises a coil54whichis embeddedwith inahousing72. Thehousing72isalsoprovided with an 
opening74into which an armature 56 may be piloted. 
The armature 56is in the shape of a disc with a Shaft 
mounted centraly thereof In one method of fabrica 
tion,the armature 56may consist of a disc mounted to 
a T-section shaft. The central portion of the armature 
56consists ofthe shaft 60 which pilots the disc 58 into 
the internalgear 64 of theplanetarygearing i00,The 
disc 58 is of ferro-magnetic material and the T-shaped 
shaft 60 may be of brass or other non-ferro-magnetic 
material. The top or T portion of the shaft 60 is indi 
cated at 62 in Figure 4 The upper portion 62 of the 
T-shaped Shaft 60 is formed with a piloting hub 66 
which locates the external gear 64 upon the armature 
of the clutch. The armature 56is so mounted in rela 
tion to the stationary part of the clutch that there are 
formed two airgaps 68 and 70. Airgap 70 is larger 
than airgap 68 in order that the torque or the braking 
torque occur at the maximum radius(more torque will 
then be generated to lock the external gear 64in posi 
tionandpreventitfrom rotatingwhenpoweris appliedto 
coil54). The engagementof the disc 58 with the hous 
ing 72 is always on the outer edge with the arrangement 
of airgaps as shown in Figure 4. When current fiows 
in coil 54 the plate 68 is attracted to the base 72 and 
held there until the power is turned of Of course,the 
base 72is also made of ferro-magnetic material and this 
serves as the return path forthe fux,The bore 74in 
the member 72 receives the shaft 60 and forms a pilot 
therefor. The ball 88 provides a friction-free pivot and 
bears against the Surface of the hub 29. The hub 29 
is Slightly beveled as at 83 at its outermost surface. 
Theclutch housing72isafixed to the hub29byfasteners 
(not shown) extending through fange 80. Centrally 
of the element 72 and extending from the bore 74is a 
cavity 82,The ball 88 is held within the cavity 82 by 
a Spring folower assembly consisting of a Spring 84 
seated within a cavity of the shaft 60,and a Spring fol 
lower 86 which-has aninwardy cone shapedlowerpor 
tion to bear against the ball-88 in orderto captivate the 
bal but still permit it to rol,The loading upon the 
Spring 84 may be controled by an appropriate shim 
assembly 76. Also,the dimension of the air gaps 68 
-and 70 are controlled bythe Shim mounting 76. 

Asindicated previously,the hub 66 serves as a pilot 
fortheinternalgear 64of a planetarygearsystem. This 
gear 64is fastened to-theplunger56 by a Series offas 
teners 90,92,94 and 96. The heads of these fasteners 
are embedded in plate58 as clearly shown in Figure 4. 
Thus,the internalgear 64,the Shaft60 and the armature 
56.are assembled together as an unitary member. 

70?_Theplanetary.gear train consists of a Sungear 104 
which is hobbed on the end of shaft 102(which is the 
outputshaft ofthegearreducer3);a series of planetary 
gears 106,108 and 110(which are mounted upon a 
planet carrierplate ?12)?and theringgear 64. Carrier 

30 comprise a bank ofthreeswitches36,38 and40 as ?8 plate 112 also.acts.asa gam,Studs 114 are-integraly 
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formed on the carrier plate 112,and the planet gears 
are mounted on these studs and held in Spaced relation 
ship from the surface of plate 112 by a spacer 116 
The planetarygearisfreely rotatable upon this hub 114 
and is retained thereon by a Screw 118,which bears 
against a washer or spacer 120. The ringgear 64 has 
teeth 122 only on the internal surface thereof 

Plate 126 is the flange of the gear box 3,and it is 
afixed to plate 4 by fasteners 128. Pilot hub 130 is 
integraly formed with the flange 126 The pilot hub 
130 will accept the Sectorgear 14,that is,the circular 
portion 160 of the plate 16 is piloted on the hub 130. 
The screws132 and134go al the way through the plate 
4 and connect the geartrain to the motor. Hub 136 
is also mounted upon the output shaft 102 and forms 
the mountfor the spring138. The innerend 140 of the 
spring138is afxed to the hub 136by a Screw orother 
fastener extendinginto the bore 142. The outer end of 
thespring138isformedinto a loop139 whichis mount 
ed to apin on the backend of the planet carrier plate 
112(see Figure 10). Plate 152 is a retaining plate for 
the spring 138 and 150 is a stop pin. The Spring fits 
within the opening162 in the plate 152. 
The sectorgear plate 16 has an opening160 Which 

fits around a pilot hub130and locates the Switches with 
respect to the cam or flange The hub 130 thus forms 
a base for the spring to retain it in place The inner 
surface of the opening 162 in retainer plate 152 thus 
holds the springin place upon the hub 130. 
As shown in Figure 10,on the backside of the planet 

carrier plate 112there are two pins 170 and 172. The 
Ioop 139 on the outerend of the Spring138 is dropped 
overstud 170. The stud 172 contacts the stop pin 150, 
Pin170is radially closer to the center of the planet car 
rier 112 than is the pin 172. The purpose of the stop 
172isto give the spring Something against which it can 
recoil and thereby establish the zero point. In other 
words,if there were no stop,the Spring would unwind 
until it reached an equilibrium position and it would 
there locateitself In order to have accuracy,the Spring 
must recoil from the same point each time and it there 
fore recoilsinto the stop pin150. The reason for placing 
the pins170 and 172 at diferent radial distances is to 
enable the location of stop pin172 without touching the 
spring retaining pin 170. 
As indicated previously,the Switches are released 

when the lug26falls into the slot 180 on the planet 
carrierplate112. Theside181oftheslot180is radialy 
oriented. When the lug 26 drops into the slot 180 the 
buttons 184 on the micro-switches are released. Nor 
mally,the buttons 184are all depressed and held in de 
pressed position bythe lug26riding onthe outer periph 
eral Surface of the plate 112. The plate 22 being piy 
otally mounted can release or actuate the buttons 184 
accordingto the relative position of the lug 26 and the 
plate 112. The switches are wired so that they wil be 
actuated upon the release of the button 184. 
Although certain modifications have been described 

hereinabove,itwil be readily understood bythose skiled 
in the art that various modifications may be made in the 
invention without departing from the Scope thereof as 
defined in the appended claims. 
What I claim is: 
1. In atime delay relay,switch means having a Switch 

contact actuator,an electric motor,planetary gearing 
drivingly connected to Said motor and including a nor 
maly stationary planet carrier element and a ring gear, 
Said planet carrier element providing means to engage 
Said actuator,an electromagnetic brake,Said ring gear 
being of paramagnetic material and constituting one ele 
ment of said brake,means for energizing Said motor, 
means for energizing Said brake simultaneously with Said 
motor,energization of Said brake Serving to instanta 
neously1ock the normally rotating ringgear against rota 
tion and cause the carrier element to planetate,Said 
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6 
switch meansincludingmeansfordeenergizing Saidmotor 
when the actuator engaging means contacts Said actuator, 
enerby storage means operatively associated with Said 
planet carrier element adapted to receive energy when 
Said planet carrier element rotates and adapted to re 
lease its energy when said brake is deactivated,whereby 
the timing cycle wil commence immediately upon ener 
gization of said brake and motor and wil be repeated 
in exactly equal timing intervals upon each energization 
cycle. 

2. In a time delayrelay,switch means having a Switch 
contact actuator,an electric motor,planetary gearing 
drivingly connected to Said motor and including a nor 
mally stationary planet carrier element and a ringgear, 
Said planet carrier element providing means to engage 
Said actuator,means for holding Stationary Said ring 
gear whereby said planet carrier element is caused to 
rotate,means for energizing Said motor Simultaneously 
with Said ring gear holding means,Said Switch means 
including means for deenergizing Said motor when the 
actuator engaging means contacts Said actuator,energy 
storage means operatively associated with said planet 
carrier element adapted to receive energy when said 
planet carrier element rotates and adapted to releaseits 
energy when Said brake is deactivated,and means for 
fxedly adjusting the relative normal position between 
Said actuator and Said planet carrier element means in 
a continuous manner over a predetermined range. 

3. In a time delay relay,Switch means having a switch 
contact actuator mounted upon a movable plate member, 
an electric motor,planetary gearing drivingly connected 
to said motor and including a normally stationary planet 
carrier element and a ringgear,Said planet carrier ele 
ment providing means to engage Said actuator,means for 
holding stationary Said ring gear whereby Said planet 
carrier elementis caused to rotate,meansfor energizing 
Said motor simultaneously with Said ring gear holding 
means,said Switch means including means for deener 
gizing said motor when the actuator engaging means 
contacts said actuator,energy storage means operatively 
associated with Said planet carrier element adapted to? 
receive energy when Said planet carrier element rotates 
and adapted to release its energy when said brake is de 
activated,and means for fixedly adjusting the relative 
normal position between Said actuator and said planet 
carrier element means in a continuous manner over a 
predetermined range,Said fixedy adjusting means in 
cluding a rack afixed to said plate member,a pinion in 
engagement with said rack,and means for rotating said 
pinion to adjustably position the actuator with respect 
to Said planet carrier element. 

4. In a time delay relay,switch means having a 
Switch actuator,an electric motor,planetary gearing 
drivingly connected to said motor and including a nor 
maly stationary planet carrier element and a ringgear, 
Said planet carrier element providing means to engage 
Said actuator,means for holding stationary said ring 
gear whereby Said planet carrier element is caused to 
rotate,means for energizing Said motor simultaneously 
with Said ring gear holding means,said switch means 
including means for deenergizing said motor when the 
actuator engaging means contacts Said actuator,energy 
Storage means operativelyassociated with said planetcar 
rier element adapted to receive energy when Said planet 
carrier element rotates and adapted to release its energy 
when Said brake is deactivated,Said planet carrier ele 
ment being provided with a depending stop means,a 
pair of abutments juxtaposed to said stop means for 
determining the rotational movement of said carrier ele 
ment,and means for fixedly adjustingthe relative normal 
position between said actuator and said planet carrier 
element means in a continuous manner over a prede 
termined range including means forfixedly adjustingthe 
position of at least one of Said abutments in a con 
tinuOus manner. 
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5. In a time delay relay,switch means having a Switch 
contact actuator,an electric motor,planetary gearing 
drivingly connected to Said motor and including a nor 
maly stationary planet carrier element and a ringgear, 
said planet carrier element providing means to engage 
said actuator,an electromagnetic brake,Said ring gear 
being of paramagnetic material and constituting one 
element of said brake,means for energizing said motor, 
means for energizing said brake Simultaneously with 
said motor,energization of Said brake Serving to instan 
taneously lock the normaly rotating ring gear against 
rotation and cause the carrierelement toplanetate,said 
switch means including means for deenergizing said 
motor when the actuator engaging means contacts said 
actuator,energy storage means operatively associated 
with said planet carrier element adapted to receive en 
ergywhensaid planetcarrierelementrotates and adapted 
to release its energy when said brake is deactivated and 
means for fxedly adjusting the relative normal position 
between said actuator and said planet carrier element 
means in a continuous manner over a predetermined 
range whereby the timing cycle will commence imme 
diately upon energization of Said brake and motor and 
will be repeated in exactly equal timing interyals upon 
each energization cycle. - - - 
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6. The time delay relay of claim 5 wherein said switch 

contact actuatoris mounted upon a movable plate mem 
ber,and Said fixedly adjusting means includes a rack 
afixed to said plate member,and a pinionin engagement 
with Said rack,means for rotating said pinion to adjust 
ably position the actuator with respect to said planet 
carrier element. 

7. The time delay relay of claim 5 wherein said 
planet carrier elementis provided with a depending stop 
means,a pair of abutments juxtaposed to said stop 
means for determining the rotational movement of Said 
carrier element, means for fixedly adjusting the position 
of atleast one of Said abutments ina continuous manner. 
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