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To all 'hon it may concern, 
3e it known hat. , WILLIAM SPARiis, a 

citizen of the United States, and resident of 
Jackson, in the county of Jackson, in the 
State of Miichigan, have invented new and 
seful improvenients in Signals, of which 

the following, taken in connection with the 
accompanying drawings, is a full, clear, and 
exact description. 
This invention relates to certain improve 

ments in signals and more particularly to 
electrically operated signals of the mechani 
cally actuated diaphragm type susceptible of 
various uses, but particularly applicable to 
automobiles, motor boats and other moving 
vehicles. 
The primary object of the invention is to 

produce an electrically operated signal 
a (lated to gives: instantaneous alarm, of 
simple construction and which can be inanu 
factured at a coinsiderably reduced cost over 
electrically operated signals of the notor 
(lrive) type. 
A furthel' object is to construct an elec 

trically operated signal of this type which 
shall be capable of producing a continuous 
note or sound. . 
Other objects and advantages will appear 

from the following description taken in con 
jection with the accompanying drawings, in 
which 

figure 1 is a side elevation of a signal 
made in accordance with this invention. 

Fig. 2 is a vertical central section with the 
resonator partially broken away, 

Fig. 3 is a cross section on line 3-3, Fig. 1. 
Figs. 4, 5 and (5 are perspective yiews of 

the plunger parts. 
Fig. 7 is a view similar to Fig. 2 of a 

modified and in in any cases preferred con 
struction. 

Fig. 8 is a cross section on line 8-8, Fig. . 
Fig. 9 is a sectional view similar to Fig. 2 

of a modified for in of signal. 
Fig. 10 indicates a device in which the ro 

tary toothed member is actuated by hand 
rather than by electric means. 

Fig. 11 is similar to Fig. 10, using the in 
closing shell of Fig. 9. - 
The invention comprises, as shown, a suit 

able diaphragm -1- having a central act 
justable contact member -2-. The mai'. 
ginal portion of the diaphragm is secured, 

between the base of a resonator -3- and 
the fianged end polition -- of a 'ear case 
-5- by means of suitaite screws ---. 
The real' case -j- is preferably pro 

vided with a suitable of set portion or done 
-- incti (ling in the constituction show in a 
le}} to vable t'ap -S-- having a threaded re 
lation with the adjacent portion of the done 
- -- 

The ca, -S.- is provided with a suitable 
loea iiing -:)-- for a shaft -10-- having it 
other end journaleti in a lealitig -i l-ad 
it stable th; origh a sleeve -12- mounted in 
the opposite side of the case ---5-, said 
bearing proviciel with a suitable locking 
att ---13-. 
The shaft - (- - is preferally a still: ite 

shaft, and for the greates' portion of its 
length is twisted to fol'n spiral pathways 
along which a suitable nuit -tt-, having a 
substantially square opening adapted to fit 
the shaft, is movable. 

his nut is inclosed Yithii) and fornis a 
portion of a lunger -ij- comprising a 
cylin (ilica inleiner - (3- having a seat for 
the in it and a cap - - - adapted to be se 
cured to the membel' -}{3- and provided 
With projections - S - adapted to co-act 
with ratchet teetli --19- upon one face of 
the nut --- it prevent rotation of the 
nut under the conditions hereinafter speci. 
fied. 

he member -10-- is provided with suit 
able gro? yes --20- and -21- torned in 
opposite sides thereof all adapted to receive 
and int) \e longitidinally with respect to suit 
able fibel Way's or glides -22- and -23-. 
ol'ned upon the interion' of the substan 

tially cylindrical core -25- of a solenoid 
The lower end -2, ... of the core 

is offset all positioned with in the dished 
polition -2S-- of a roi; 'y actator - 29 
iigidly loll ited poli the shaft -10-- and 
the Illinger -1)-- is a lated to be sepa 
lated frial the notion -27- y a cushion 
-29'- of suitable literial, as rubber. 
The to setting if the 

-26-. 

- pal't --2- of the 
c{1'e and the dishing of the actuator -2}- 
jeriali is of a nor'e exteilded movement of the 
plunge' -15- along the shaft - 0-. The 
core, -23- is supported from the done 

2- suitable screws -- of the casing by 
30-. The ends of the soleiloid cois may 
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be connected to suitable binding posts hav 
ing portions lying outside the casing -5- 
as the binding post -31- shown. 

It will be apparent that when the solenoid 
is -26- is energized from any suitable source 

of electric power, the plunger -ij- vil 
be drawn upwardly along the shaft -10 
The seat formed in the member -16- and 
closed by the cover -17 - is sufficiently 
deep to allow the nut --4-- to lie in a posi 
tion at which the teeth will not engage the 
projections - S- upon the cover. 

in other words, the seat within the plun 
ger is of sufficient depth or size to allow the 

35 hut --- with the ratchet teeth thereo) to 

20 

25 

move out of engagement, with the projec 
tions upon the plunger so that the nut may 
freely rotate with respect to the plinger. 
When the plunger is moved upwardly by 

the energized solenoid, the inertia of the 
shaft -10- and gravity cause the nut 
-14- to lie is: contact with the cover 
-17- and the teeth -i. 9- therefore en 
gage the projections -1S- upon the cover, 
thereby preventing rotation of the nut with 
{respect to the portions -16- and -i- of 
the plunger while the plunger is being moved 
in an upward direction. 
When the electric current is broken, the 

30 plunger tends to fall by gravity into the por 

35 

50 

tion-27- and the inertia of the shaft-i0 
holds the nut -14- in contact with the 
member -16-, thereby withdrawing the 
teeth -19- from engagement with the pro 
jections -1S-, whereby the nit-1--is al 
lowed to freely rotate within the member 
-16- and the plunger is returned to start 
ing position after each operation without ro 
tation of the shaft -10- or the actuator 
-29-. , 

In Figs. 7 and 8, is shown a slightly varied 
and for many purposes preferred form of 
the invention by means of which a con 
tinuous rotation of the actuating member 
-29- may be produced. As shown, the 
shaft, -10-- is provided with two oppo 
sitely inclined spiral grooves -82- and 

1 -33-. - 

The plunger comprises an upper and a 
lower case member -34- and -35-, re 
spectively, secured together by screws-36-. 
One at these potions, as the portion -35-. 
is provided with suitable ratchet teeth 
-37-- upon its internal circumference and 

55 the inclosed actuating member -38- is pro 
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85. 

vided with a pair of dogs -39- spring 
pressed into engagement, with the teeth 
-37- to prevent rotation of the member 
-38 - in one direction within the plunger 
-34-. 
The member -38- is provided with a 

tongue -- 40- operating it the spiral grooves 
-32- and -33-, asteriately, and succes 
sively. 
The actuating reciranisi) for the pilinger' 
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-34- in this case.comprises a double sole 
noid, Stich solenoids adapted to be alter 
nately energized for successively drawing 
the plunger in reverse directions, sitch alter 
nate energizing of the solenois being con 
trolled by the movement of the plunger, and 
for this purpose, a suit:ubie rod --1- is 
slidably mounted in a groove in the inner 
face of a spool -25- and is provided with 
anguiar projecting portions -42- and 
-43- with which the plunger -34 - is 
adapted to contact alternately at the respec 
tive limits of its movement in opposite di 
rections for alternately bringing the contact 
points -dd- and -4.5-into circuit closing 
relation with suitable terminals -46- an 
-47-, respectively, for alternately closing 
the circuit ieading to the respective solenoids 
so arranged that when the plunger is at the 
limit of its movement in a downward direc 
tion, the circuit leading to the solenoid 
-48- will be energized to return the plun 
ger upwardly and when the plunger reaches 
its limit of thovement in an upward direc 
tion, it will contact with the flange -43-, 
raise the contact point - 45- into circuit 
closing relation with the terminal -- 47 
and break the circuit through the contact 
-44- and the terminal-46-, -, whereby the 
Solenoid - 49- will be energized to return 
the plunger downwardly. 
The operation of the actuator -3S- with 

in the plunger' will be readily apparent. 
The plunger starting from the limit of its 
movement in a downward direction moves 
upwardly through the spiral groove -32 
and as the actuator -3S- is held against ro 
tation in a direction from left to right, the 
shaft is thereby rotated in a direction from 
right to left. 
When the plunger reaches the limit of 

its upward movement traveling in the spiral 
groove -32-, the shaft -10- continues 
to rotate in the direction from right to left, 
whereby the spiral groove -33- is carried 
toward the tongue -40- upon the actuator 
-88- and if the reverse movement is not 
applied immediately by the energizing of 
the solenoid -49-, the shaft carries the ac 
tiator -38- in its rotation from right to 
left, the projection -40- being positioned 
at all times in the reverse groove T-33- and 
when the plunger is drawn downwardly by 
the Solenoid -48-, the tongue - 40 
necessarily moves in the groove -33-, 
whereby a continuous rotation in the same 
direction of the shaft -10-- is produced, 
resulting in a continuous movement of the 
rotary actuator -29- in the same direction 
So long as electrical current is supplied to 
the coils: a 
This same action takes place when the 

plunger starts in its upward movement the 
Second time, the rotatio of the shaft -10 
always tending to calise the tongue -40 
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to move into engagement with the prope' 
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groove for causing a continious 'Otation of 
said shaft in the saille direction. 
The electical connections necessary to a 

source of electrical power f.r energizing the 
solenoids unay be of any well known and 
usual form not necessary to is erein illus 
trate and describe, and suitable inst lation 
in the forming of the solenoids and in the 
separation of the parts are hereiin shown, 
and further description is unnecessary. 

In Fig. 9, have shown a modified form 
of a one-way actuated signal in which the 
spiral shaft is the movalie member suild the 
toothed wheel is rotated by the clutch mech 
anism which is stat nary there with when 
the shaft is moved in one direction. In this 
structure the plunger -50-- is rigidly 
mounted upon the end of the spiral shaft 
-51- and is movalble in the core -25 
along guideways -22- and -23- in the 
Sane manner as the plunger -15- shown 
in Fig. 2. The nut -14-, the cylindrical 
member -16- and the cap -17- are like 
wise the same as those shown in the struc 
ture of Fig. 2, except that the member 
-16- is rigidly connected to the toothed 
wheel -52- by any suitable means, as a 
set Screw -53. 
The wheel-52- has a depressed or cut 

away portion -54- in which the clutch 
mechanism is preferably mounted. It like 
Wise has a circumferential depending flange 
-55 - mounted upon a cylindrical stepped 
bearing -56- supported from the wall of 
the case -5- and a suitable thrust bearing 
--57 - including rotary balls, is interposed 
between the wheel -52- and the bearing 
-56-. The case is provided with all offset 
tubular portion -58- closed at its outer 
end and registering with a concluit -59 
through the bearing -56 - which conduit 
in turn register's with the opening through 
the clutch member comprising the parts 
-14-, -16- and -17-, in which con 
duit and offset portion the spiral shaft 
-51- is movable, and a suitable spring 
-60- is interposed between a piate -61 
upon the end of the spiral shaft and the 
closed end of the tubular boss --58-. 
The operating mechanisan is the same as 

shown in the structure of Fig. 2, comprising 
a suitable solenoid coil -26- adapted to 
draw the plunger -50-- downwardly and 
thereby move the spiral shaft through the 
clutch mechanism, the nut -14- being 
locked against rotation with respect to the 

6) 

parts -1(3-, -7-- and -52- during its 
downward movement in exactly the nanner 
heretofore described, and free to be re 
turned upwardly by the spring -60- with 
out rotation of the toothed wheel -52-. 

In Figs. 10 and 11, have illustrated the 
shaft -51- as having a portion -62 

56 

projecting from the case --5- and pro 
vided with a knob-3-forming a handle 
for plishing the shaft -51- down va rily 
to rotate the tootheti wheel -52- anxi () init 
iing the soie hoid an its connections. 

in Fig. 10, a suitable sleeve -6-- is pre 
vided surrounding the shaft 51 and having 
a flaring lower enti, said sleeve being sup 
ported froin the case -5- and having is 
flaring portion lying in close proximity to 
the ipper surface of the wheel --52- to 
prevent the same from being lifted from its 
bearings, in the same maine' as the coi'e 

25 performs said function in the stille 
ture 6f Fig. 9. 
Although I have shown and described one 

particular method of operation and se 
quence of steps and mechanical and elec 
trical arrangement of parts. do not tie 
sire to limit alyself to any specific form, 
construction or arrangement or any particul 
iai' sequence of steps, as many changes lay 
be made in the various details of operation, 
construction and arrangement without cle 
parting from the spirit of this invention as 
set forth in the appended claims, and con 
tempiate the novement as he'eil described 
ind the method oil operation and construe 
tion for various uses, such as self-startel's 
for internal coinbustion engines, acated to 
initiate the rotary anovellent of the erauk 
shaft directly, in like mainer as the shaft 
-1 ()- is operated, or indirectly through 
suitable gear or friction connections. 
What clain is: 
i. in a signai, a vibratory member. ain 

actuator for vibrating the same, a shaft, a 
clutch mechanisia, a spool Sui'i'olliding the 
shaft, the shaft and the ciutch mechanish 
capable of reiative movement, means for 
transferring axial lovenient of one of said 
members into rotary anovement of the other, 
one of said 'elatively novable enabel's be 
ing secured to the actuator, means for pre 
venting rotary movement of the other of 
said anembers, atti a solenoid in connection 
with the spool for moving one of said hem 
bel's axially to rotate the other and thereby 
the actuato'. 

2. A signal coin}}) rising a diaphragm, a 
rotary shaft, a diaphragan actiator not inted 
upon the shaft and rotating there with and 
adapted it coact with the diaphragan to 
force vibration of the latter as the former 
is rotated, a plungei in yable longitudinally 
of the shaft, said blinger 
and all inclosing case, said nut and shaft 
having coöperating parts so formed and ar 
Inged that movement of the nut, longitu 
dinally of the shaft forces 'elative rotatiot 
of the shaft and nut, coöperating parts upon 
said case and nut for holding the nut from 
rotation when moved in one direction where 
by rotation of the shaft is forced and allow 

comprising a nut 
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ing rotation of said nut when moved in a 
reverse direction, and electrical means for 
moving Said plunger along the shaft. 

3. In a signal, a diaphragm, diaphragm 
vibrating means, a shaft upon which said 
means is mounted, a plunger movable longi 
tudinally of the shaft, a solenoid including 
a core, coöperating parts on the plunger 
and core for preventing rotation of the 
plunger, said plunger comprising a case and 
an inclosed shaft actuating member and 
means for preventing rotation of said sin aft: 
actuating member with respect to said case 
when the plunger is moved in one direction 
along the shaft. w 

4. In a signal, a diaphragm, a diaphragm 
actuator, a shaft upon which said actuator 
is mounted, a plunger movable longitudi 
nally of the shaft, a spool substantially con 
centric with the shaft and coöperating parts 
ipon the spool and plunger for preventing 
rotation of the plunger as it moves longitu 
dinally of the shaft, and means for moving 
the plunger along the shaft to rotate the 
shaft. 

5. in a signal, a diaphragm, a diaphragm 
actuator, a shaft upon which said actuator 
is mounted, a plunger movable longitudi 
nally of the shaft, a spool substantially con 
centric with the shaft, and coöperating parts 
upon the spool and plunger for preventing 
rotation of the plunger as it moves longi 
tudinally of the shaft, said shaft and plunger 
so formed that iongitudinal movement of. 
the plunger causes rotation of the shaft, and 
magnetizable means carried by the spool for 
moving the plunger along the shaft. 

6. A signal comprising a diaphragm, a 
:asing, a shaft rotatably mounted within the 
casing, a diaphragm actuator mounted upon 
the shaft and rotating there with and adapted 
to coact with the diaphragm to force the 
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vibration of the lattei' as the forme: is ro 
tated, an operating meinher movahie iongi 
tudinally of said shaft, said Operating mem 
ber and said shaft having codei. 
so formed and arrangad that, longitudinal 
movement of Said men her forces relative 
rotation of Said shaft and member", means 
for holding said member from rotation when 
moved in one direction, whereby rotation 
of said shaft is forced, and allowing rotation 
of Said member when noved in a reverse 
direction, whereby the rotation of saici shaft 
may continue in the same direction, and 
electrical means for moving said member 
along the shaft. 

7. A signal comprising a diaphragm, a ro 
it diaphragm actuator no inted tary shaft, 

upon the shaft and rotating therewiti and 
adapted to coact with the diaphragm to 
force vibration of the atter as the former 
is rotated, a plunger movable longit: dinally 
of the shaft, said plunger comprising a ratt, 
and in inclosing case, Said hut, and shaft 
having coöperating parts so formed and 
arranged that movement of the nut longi. 
tidinally of the shaft, forces relative rota 
tion of the shaft and nut, coöperating parts 
upon said case and nut for holding the nut 
from rotation when an oved in one direction. 
whereby rotation of the shaft is forced and 
allowing rotation of Saic nut, when noved 
in a reverse direction, a spool surrounding 
the shaft, coöperating parts upon the spool 
and case for preventi); 'otation; if the case, 
and a solenoid in coinection with said spool 
for noving the plunger a long the shaft. 

- is: r in witness whereof in: , e, he clito Sei, 
my hand this 29th day of April, 1945. 

WAM SPARKS. 
Witnesses: 

- - - - LILLIAN WJNi)2R, ICs, 
W. J. CoRBEFF. 
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