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UNITED STATES PATENT OFFICE 
2,396,523 

NSTANT RECYCLING T ME-DELAY RELAY 

Marvin G. Nelsen, Skokie, Ill., assignor to 
Guardian Electric Manufacturing Co., Chicago, 
l, a corporation of Illinois 

Application January 7, 1944, Serial No. 517,332 
(C. 161-1) 6 Claims. 

This invention relates to time delay devices of 
the type wherein certain apparatus Or devices to 
be controlled are actuated a predetermined period 
of time after actuation of other apparatus or de 
vices. Time delay devices of this general class are 
adapted to a relatively wide field of use, and may 
be constructed and arranged to function as a time 
delay relay or may be utilized to cause mechanical 
actuation of various apparatus or devices in a time 
delayed manner with respect to other apparatus Or 
devices initially actuated. 
One of the objects of this invention is to provide 

an improved time delay device utilizing a me 
chanical clockwork mechanism for performing the 
timing action, together With a solenoid and inter 
connecting means by virtue of which the clock 
Work mechanism is caused to function incident 
to the movement of the plunger of the solenoid in 
One direction, and Wherein the clock Work mecha 
nism is recocked incident to movement of the 
plunger of the solenoid in the opposite direction. 
Another object is to provide an improved time 

delay device in which a mechanical clockwork 
mechanism is actuated by energy built up in a 
resilient connection between a plunger of a sole 
noid and the clockwork nechanism incident to 
movement of the plunger in one direction and 
wherein a second resilient means effects recocking 
of the clockwork mechanism, incident to move 
ment of the plunger of the solenoid in the oppo 
Site direction. 
A further object is to provide an improved time 

delay device of the character indicated which is 
constructed and arranged to effect instant recy 
cling of the time delay action. 

Still another object is to provide an improved 
time delay device which is simple in construction, 
efficient and durable in Operation, and which may 
be economically manufactured. 
Other objects and advantages of this inven 

tion Will be apparent from the following descrip 
tion, taken in connection with the accompanying 
drawings in which: 

Figure i is a plan view of the time delay device 
embodying the present invention, with portions of 
the mounting plates broken away to show details 
of construction. 
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position of the parts at the completion of the 
timing period. 

Figure 5 is a staggered sectional view through 
the device, taken substantially as indicated at line 
5-5 on Figure 1. 

Figure 6 is an enlarged plan view of the timer 
Operating lever and aSSOciated Cam. 

Figure 7 is a side elevational view of the timer 
lever and cam. 

Figures 8 and 9 are enlarged plan and side views 
respectively of the plunger operated lever. 
While the embodiment of my invention, as rep 

resented in the drawings, is in the form of a time 
delay relay, manifestly the device may be readily 
adapted for various purposes to obtain instant re 
Cycling, with a time delay actuation of various ap 
paratus or devices which it is desired to control. 
The device as represented in the drawings is in 

the nature of a unitary instrumentality and in 
cludes a sheet metal mounting base 0, upon which 
is rigidly mounted a solenoid f, having a plunger 
2, the outer end of which, as may be seen in 
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Figure 2 is an end elevational view of the device, 
taken Substantially as indicated at line 2-2 on 
Figure 1. 

Figure 3 is a view similar to Figure 1, showing 
the position of the parts immediately after the 
plunger of the Solenoid has been attracted. 

Figure 4 is a fragmentary plan view showing the 
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Figure 2 of the drawings, is of yoke formation with 
a transverse pin 4, connecting the outer ends 
of the legs of said yoke portion. The plunger of 
the Solenoid is limited in its Outward movement by 
a stop member 5, connected to said base, and 
having an upstanding leg 5a positioned so as to 
be engaged by the extreme outer end of the lower 
leg of the yoke portion of the plunger i2. 

Disposed adjacent the Solenoid is a mechani 
cal clockwork mechanism, indicated generally at 
6, of a commercially available type, including a 
reciprocable rack , meshed with a one-way driv 
ing pinion 8, mounted on a shaft 9, between a 
pair of frame plates 20, connected in spaced rela 
tion by spacers 2i. The edge of the rack, opposite 
the toothed portion, is seated and guided in a pair 
of spaced apart, grooved rollers 22. Co-axially 
mounted with the one-way driving pinion 8, is 
a gear 24, loosely mounted on the shaft 9, and 
provided with a driving pawl 26, resiliently urged 
by a spring 2, carried on said gear, into meshing 
engagement with the teeth of the pinion 8. As 
may be seen in Figure of the drawings, the pawl 
28 positively connects the pinion 8 and the gear 
24, for driving the gear simultaneously therewith, 
when the pinion is rotated in counterclockwise di 
rection, as a result of down Ward movement of the 
rack . When the rack is moved in an up 
wardly direction the pinion 8, by reason of the 
form and position of the pawl 26, rotates freely 
and independently of the gear 24. 
The gear 24 is meshed with a pinion 28, mounted 

on a stub shaft 29, which is mounted at opposite 
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ends in the plates 23. Rigidly attached to the 
pinion 23 is a gear 30, which in turn Reshes With 
a pinion 39, carried on a stub shaft 32, the ends of 
which are mounted in the plates 2G. Rigidly 
associated with the pinion 3d, is a gear 34, which 
in turn meshes with a pinion 36, carried on a stub 
siaft, 3, which is nounted at opposite ends in the 
plates 2 G. Rigidly associated With the pinion 36, 
is a gear 39, which in turn is meshed with a pinion 
(3G), amounted on a sub shaft (9, which is mounted 
at opposite ends in the plates 20. 

Rigidly attached to the pinion 30 is an escape 
net Wineel (3, With Which cooperates an escape 
inent dog (343, thoughted on a pivot shaft (35, carried 
oy the frame plates 20. Thus when the rack is 
imoved in an upwardly direction, as viewed in 
1:Figure i, only the nain pinion 3 is rotated, and 
the 'emaining gearing of the Kinechanisian regains 
idie. When the rack (moves in a downwardly 
directio; the pinior SC, drives the various gearing 
alove described, 22nd actuates the escapemen, 
Ynechanism, Whici in turn Serves to control the 
2ate Ci dioWnward noverne), of the Zack . 

the iower exad of the raci. 2, and the outer end 
of the plunger 2, of the solenoid are intercoin 
Zected by mechanisin including means energized 
2S 2, result of UpWard novernet, of the plunger, 
incide; at to energization of the solenoid, for actu 
2.5iig the clockwort. Saechaniszka, and serving to re 
Cocis. She clockwork Saechanistra incident to dowa 
v9.2.'d or outward noverex, of he pluragex of Eile 
Solaroid. The coinectizag raea is comprises a 
Yaoui.22&izag stud (50, connected 2, one end in the 
incurating plate 80 and its 3 oper end is mounted 
ii, a triangular shaped plate 52, supported in : 
Spaced "elation to the nouzaing plate 30, oy Yeans 
of Space: Inernbers 53. Journaled or he stud 50 
is a lever 56, the outer end of which is provided 
With 2...yoke opening or slot 55 straddling the pin 
A6 at the outer end of the plunger of the solenoid. 
The purpose of the yoke opening is to accomino 

date the relative Knovement of the lever to the pin 
incident to the upward and downward movement; 
of the plunger. The upper face of the lever 53 is 
provided With a headed stud 5, and the lower face 
of Said lever is provided with 2, depending headed 
Stud 58. Journaled on the stub shaft 50, below the 
lever 54, is a lever 6G, the outer end of which is 
pivotally connected by a pivot pin 6 to a clevis 
formed of a pair of bar elements 62, embracing 
opposite faces of the lever, and the opposite ends 
of Said bars are pivotally connected by a pivot; 
pin 63, to the opposite face of the lower end of the 
rack T. Extending upwardly from the upper face 
of the lever 66, is a headed stud 65, and mounted 
concentrically with respect to the pivot axis of 
the lever 6, is a segmental cam 67, of generally 
circular contour, and formed with a reduced pe 
ripheral portion 68, connected to the outer pe 
ripheral portion of the cam by inclined surfaces 
680 and 68b. The cam is rigidly attached to the 
lever by means of a pair of rivets 69. The end of 
the lever 60, to the right of the pivot axis, ter 
minates in an extension 6Gd, the downward or 
lower edge of which is provided with an upstand 
ing stop lug 6, positioned to be engaged by the 
corresponding edge of the lever 54. Seated upon 
the lever 63, is a cylindrical plug 72, journaled on 
the stud 50, and wound around the plug 72 is a 
coil Spring 3, having its terminal portions, at the 
lower and upper ends of the coil spring respec 
tively, extending a substantial distance laterally, 
in opposite directions, and anchored on the stud 57 
of the lever 54, and the stud 65 of the lever 60, as 
clearly Seen in the drawings. 
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2,396, 523 
Mounted below the can. 6 is another cylix.ciii. 

cal plug (not show ().) Seatixg pox, the upper sur 
face of the mounting plate 86, and wound around 
said plug is a Second coil spiring E5, he lowei end 
of which, as indicated at 5a, is anchored in a 
aperture in the nou inting plate SG, and the upger 
end of said coil spring 5 terrinates in a, iaitera: 
extension, the extreme end of which is 2nchored on 
the depending stud 53, on the ever 50. 
Mounted adjacent the lower edge of the nou int 

ing plate 88, is a conventional, commercial type of 
Self-contained Snap-action switch, as indicated st 
80, which includes a depressible plunger aernbar 
86. It is to be understood that in the switch here 
in disclosed the plunger C6 is normally yieldingly 
urged in an outWardly direction, and the switch 
contactS may be of various arrangements, de 
pending upon the nature of the electrical circuit, 
of circuit.S to be controiled. It is also koos 13 deg. 
stood that the switch may be in a normally open, 
or a, normally closed position initially, or Silay 
normally complete one circuit, and the Wythen 
2ctuated break said circuit and complete anciae: 
circuit. Rigidly attached to the top of the Syriac: 
is a resilient, actuating artin 32, which ei:3: 
a position to engage the Outer end of the plug 
88 of the Switch. At the extreme outer e. 
the resilient Yember 32, is mounted a piracl: 
providing journal support for a rollier 83, win 
by the yielding presstire of the plunger 3G, 3rous 
the Seiber 32 causes said rollier to a yielding: 
urged against the periphery of the card 3". 

Cae?"gton. 

et, it be 2.SSulined that %he soleoid is coil. 
nected in 22 electrical circuit to be first 3 
pieted, and that the Sil2.p-3.ction switch 30, is is 
cluded in One oi nore electrical circuits to be co 
trolled in time delayed relation to the ciosig of 
the electrical circuit including the Solenoid. 
When the Solenoid circuit is closed and the sole 
acid is energized, the plunger 2 is instantly re 
tracted so that the parts of the device assinae a 
position as seen in Figure 3 of the drawings. Ey 
such novement of the plunger of the solenoid, and 
the lever 54, the lieg of the coil Spring 3 connected 
to said lever, is noved in an upwardly direction, 
tensioning or loading said spring, So that its oppo 
site leg, connected to the lever 60, exerts a yield 
ing force, tending to draw the rack member 82 of 
the clockwork mechanism in a downwardly direc 
tion. Such movement of the plunger 2, acting 
through the lever 54, simultaneously loads or ten 
Sions the coil Spring 5, for a purpose hereinafter 
referred to. 
The built up energy in the spring 73 thus 

causes actuation of the clock Work nechanism for 
a predetermined period of time. As the energy of 
said Spring 3 is expended, during which the 
clockwork mechanism is actuated, the lever 60, 
moves downwardly, and simultaneously rotates 
the can 67 therewith, in a counter clockwise di 
rection, until the role 8(, rides down the shoul 
der 63a and finally engages the inner can surface 
68, as seen in Figure 4, at which time the plunger 
83 of the snap-action switch 30, has moved out 
wardly to effect operation of the movable switch 
member or members therein for making or break 
ing electrical circuits to be controlled, which ac 
tion of the Switch takes place after the lapse of a 
predetermined interval of time subsequent to ini 
tial closure of the circuit including the Solenoid 

. The connections to the Solenoid and the 
clockwork timing mechanism are dimensioned 
and correlated S0 that immediately after the 
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snap-action switch is actuated, the stop lug 10 of 
the lever 60 engages the lower edge of the lever 54 
as seen in Figure 4 of the drawings, to cause the 
parts to remain in the position seen in Figure 4, 
until the circuit including the Solenoid is opened, 
at which time, due to deenergization of the Sole 
noid, the built up energy in the coil spring 75, act 
ing on the lever 54, causes the lever to move the 
plunger 2 downwardly in abutting engagement 
with the stop lug 5a. Due to the relationship of 
the levers 60 and 54, and by virtue of the lug O 
on lever 60, as seen in Figure 4 of the drawings, 
the lever 60 is likewise moved simultaneously with 
the lever 54, in a clockwise direction, thereby mov 
ing the rack member 7, in an upwardly direc 
tion for recocking the clockwork timing mecha 
nism. Thus the mechanism is restored to a con 
dition for instant recycling so that each time that 
the circuit, including the Solenoid is completed 
and broken the time delay device is restored to a 
condition to immediately repeat the timed de 
layed action of making and, or breaking the elec 
trical circuits being controlled. 
Warious other types of clockwork devices may 

be employed in lieu of the rack actuating type 
herein disclosed. It will also be apparent that 
the time delay action of the device may be em 
ployed for controlling the actuation mechanically 
of various members for actuating various types of 
devices in a time delayed nanner. 
As a specific example of use of my novel time 

delay device, the device may be utilized in an 
amplifying circuit, wherein the solenoid is con 
nected in 2, circuit with the filaments of the tubes 
of amplifying circuit, and the Snap-action SWitch 
is connected in circuit with the plates of the tubes 
So as to control the time of supplying energy to the 
piates to take place a predetermined period of 
time after the faments of the tubes are ener 
gized. 

it willi also be manifest that the time interval, 
as determined by the clockwork nechanism, may 
ce varied considerably for various applications by 
varying the timer construction, or by the use of 
different resilient members (which as herein 
shown are in the form of springs), or by varying 
the stroke of the plunger of the Solenoid, and in 
various other manners which should be readily apparent. 
Although I have herein shown and described a ; 

preferred embodiment of my invention, manifest 
ly as above indicated, it is capable of modification 
and rearrangement without departing from the 
spirit and scope thereof. I do not, therefore, wish 
to be understood as limiting this invention to the : 
precise embodiment herein disclosed, except as I 
may be so limited by the appended claims. 

I claim as my invention: 
i. In a time delay device, the combination of 

a Solenoid having a plunger, clockwork timing 
mechanism, a pair of coaxially pivoted oppositely 
extending levers connected at their ends respec 
tively to the end of the plunger and to the tim 
ing mechanism, a stop on one lever positioned to 
engage the other lever for limiting movement of 
one lever relatively to the other in one direction, 
a coil Spring having its opposite ends connected to 
said levers, remote from their pivots, tending to 
urge Said levers apart in the said one direction, 
said Spring being tensioned by the inward move 
ment of the plunger, incident to energizing the 
Solenoid, for causing actuation of the timing 
mechanism for a predetermined period of time, 
and means actuated under control of Said timing 
mechanism during actuation thereof. 
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2. In a time delay device, the combination of a 

solenoid having a plunger, clockwork timing 
mechanism, a pair of coaxially pivoted oppositely 
extending levers connected at their ends respec 
tively to the end of the plunger and to the tim 
ing mechanism, a stop on One lever positioned to 
engage the other lever for limiting movement of 
One lever relatively to the other in one direction, 
a Coll Spring having its opposite ends connected 
to said levers, remote from their pivots, tending 
to urge said levers apart in the said one direction, 
said spring being tensioned by the inward move 
ment of the plunger, incident to energizing the 
solenoid, for causing actuation of the timing 
mechanism for a predetermined period of time, 
means actuated under control of said timing 
mechanism during actuation thereof, and a Sec 
ond spring positioned to urge said plunger to its 
outer position, when the solenoid is deemergized, 
and causing the first mentioned Spring to impart 
movement through said levers to effect recocking 
of the timing mechanism. 

3. In a time delay device, the combination of a 
solenoid having a plunger, clockwork timing 
mechanism, a pair of coaxially pivoted oppositely 
extending levers connected at their ends respec 
tively to the end of the plunger and to the timing 
mechanism, a stop on One lever positioned to en 
gage the other lever for limiting movement of one 
lever relatively to the other in one direction, a 
coil spring having its opposite ends Connected to 
said levers, remote from their pivots, tending to 
urge Said levers apart in the said one direction, 
said Spring being tensioned by the in Ward move 
ment of the plunger, incident to energizing the 
Solenoid, for causing actuation of the timing 
mechanism for a predetermined period of time, a 
member connected to said timing mechanism le 
Ver; and means actuated by the movement of Said 
member incident to actuation of said timing 
mechanism for a predetermined period of time. 

4. In a time delay device, the combination of 
a solenoid having a plunger, clockwork timing 
mechanism, a pair of coaxially pivoted oppositely 
extending levers connected at their ends respec 
tively to the end of the plunger and to the timing 
mechanism, a stop on One ever positioned to 
engage the other lever for limiting movement of 
one lever relatively to the other in one direction, 
a coil spring having its opposite ends connected 
to said levers, remote from their pivots, tending to 
urge said levers apart in the said one direction, 
Said spring being tensioned by the inward nove 
ment of the plunger, incident to energizing the 
Solenoid, for causing actuation of the timing 
mechanism for a predetermined period of time, 
a member connected to said tinning mechanism 
lever, means actuated by the movement of Said 
member incident to actuation of said timing 
mechanism for a predetermined period of time, 
and a Second Spring positioned to urge Said 
plunger to its Outer position, when the Solenoid is 
deenergized, and causing the first mentioned 
spring to impart movement through said levers to 
effect recocking of the timing mechanism. 

5. In a time delay device, the combination of a 
Solenoid having a plunger, clockwork timing 
mechanism, a pair of coaxially pivoted oppositely 
extending levers connected at their ends respec 
tively to the end of the plunger and to the timing 
mechanism, a stop on one lever positioned to en 
gage the other lever for limiting movement of one 
lever relatively to the other in one direction, a coil 
Spring having its opposite ends connected to said 
levers, remote from their pivots, tending to urge 

  



4. 2,386,528 
said levers apart in the said. One direction, Said 
spring being tensioned by the inward movement; 
of the plunger, incident to energizing the Sole 
noid, for causing actuation of the timing mecha 
nism for a predetermined period of time, means 
actuated under control of said timing mechanism 
during actuation thereof, a second spring posi 
tioned to urge said plunger to its outer position, 
when the Solenoid is deemergized, and causing the 
first mentioned Spring to impart movement 0 
through said levers to effect recocking of the tin 
ing mechanism, and stop means for limiting the 
movement imparted to said levers by said Second 
Spring. 

6. In a time delay device, the combination of a l; 
solenoid having a plunger, clockwork timing . 
mechanism, a pair of coaxially pivoted oppositely 
extending levers connected at their ezhds respec 

tively to the end of the piunger and to the timing 
mechanism, a stop on one lever positioned to en 
gage the other lever for limiting movement of one 
lever relatively to the other in one direction, a 
coll Spring having its opposite ends connected to 
Said levers, remote from their pivots, tending to 
urge said levers apart in the said: one direction, 
Said spring being tensioned by the inward move 
ment of the plunger, incident to energizing the 
Solenoid, for causing actuation of the... timing 
mechanism for a predetermined period of time, a 
can member connected to said lever associated 
with the timing mechanism, and a snap action 
Switch including a control element engaging said 
Cam member, whereby said member causes actu 
ation of the SWitch incident to actuation of Sai 
tinning mechanism. 

MARWIN C-NESEN. 


