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Application filed May 13,1815, Rerial Wo. 27,375,

“To «li whon it may concern.

Be it known that ¥, Wintiann Sparis, 8
citizen of the United States, and resident of
Juckson, in the county of Jackson, in the
State of Michigan, bave Invented new and

aseful Improvewents in Signals, of which

the following, taken in connection with the
accompanying drawings, 1s a full, clear, and
exact description.

This invention relates to certain improve-
ments in signals and more particularly o
electrically operated signals of the nmechani-
cally nctuated dinphragm 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
adapted to givetw instantaneous alarm, of

‘sitaple construction and which can be manu-
factured at a considerably reduced cost over
electrically operated signals of the motor
driven fype. X ' v

A further object is to construct an elec-
trically operated signal of this type which
shall De capable of producing a continuous
note or sound. T

Other objects and advantages will appear
from the following description taken in con-
heetion 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
vesonator partially broken away.

Tig. 3 is a cross section on line 3—3, Fig. 1.

Figs. 4, 5 and 6 ave perspective views of
the plunger parts.

Tig. 7 is a view similav to Fig. 2 of n
modified and in many cases preferred con-
struction.

Iig. §is a cross section on line 8—8, Fig. 1.
Tie, 9 is n scctional view similar to Fig. 2

:

of a modified form of signal.

Fig. 10 indicates a device in which the vo-
tary toothed member is actuated by hand
rather than by electric means.

Fie. 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 ad-

justable contact member —2—. The mar-

ginal portion of the diaphragm is secured,

Letween the base of a vesonator.
the flanged end portion —I— of a rear ¢
5-— by means of suitable serews -Z6—.

The rear case —i— is preferably pro-
vided with a suitable offset portion or donie
—7— including in the coustruction shown 2
removable cap —8— having a threaded re-
fation with the ndjacent portion of the dome

A

The cap —8— is provided with a suituble
bearing —— for a shaft —10— having its
other end journaled in a bearing -—1l— ad-
justable thyreugh o sleeve —1Z— mounted in
the opposite side of the case -—b—, said
bearing provided with n suitable locking
nut -—13-—

The sh

—10— 15 preferably a sgnare

shaft, and for the grealer portion of its

1
i

fength is twisted to Term spira pathways
along which @ suitable nut —Ld—, having a
substantially square opening adapied to fit
the shaft. is movable.

This nut is inclosed within and forms
portion of a plunger —-15— comprising n
evlindrical meiber —16-— having a geat Tor
the vt and a cap —=17— adapted to be s
cured to the member —16— and provided
with projections —18— adapted fo co-net
with ratehet teeth —198— upon one face of
the nut —14— to prevent rotation of the
nut nnder the conditions heveinafter speci-
fied. '

The member — 16— is provided with suit-
able grooves —20— and —21— formed 1L
oppesite sides thercol aud adapted to receive
and move longitodinally with respect to suit-
able fiber ways or guides —22— 23—
formed npon the inferior of the substan-
tially evlindrical core —256— of a solenoid
The lower end —2F - of the core
js offset and positioned withm the dished
portion —28— of a rotavy actuator —29—
vigidly mounted upou the shaft —10— and
the phmger —15-— s adapted to be sepa-
rated from the portion —27-— by a cushion
90— of suitable mterinl. as rubber.

The offsetting of the part —27— of the
core and the dishing of the actuntor —28

— 9,

permits of a more extended movement of the
plunger —15— along the shaft —10— The
core, —25-— 1s supported from the dome
—7— of the casing by saitable screws

30—. The ends of the solenold coils magy

and —23—. ¢
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2 1,246,

be connected to suitable binding posts hav-

ing portionslying outside the casing -—5—,
as the binding post —81— shown.
Tt will be appawnf that when the solenoid
—26-— is energized from any suitable source
of electric power, the plunger —15— wilt
be drawn up \“u’uly along the shaft —10—.
The se: at formed in the mermber ——~‘C~— and
closed by the cover —17— is sufficiently
deep to allow the nut —i4— to h in a post-
tion at which the teeth will not engage the
pm]wtlcm —18— upon the cover :
in other wor ds the seat within the plan-
ger is of suflicient depth or 51/5 to allow the
It —14— with the ratchet teeth t‘wr eon to
move out of engagement Witx the projec-
tions upon the plnnoer so that the aut may
“treely rotate with respect to the plnnoe?'
When the pmugw 18 moved up\v-ﬂ‘d iy by
the energized solenoid, the inertia of the
shaft —10— and gravity cauvse the nut
14 fo lie in contact with the cover
—17— and the testh —19— therefore en-
gage the \1'0}00’51011& ~—18— upon the cover,
thereby preventing rotation of the nut Wlth

‘respect to the UO"tmns —16— and —17— of

the plunger while the plungeris beingm
in an upward direction.

When the electric current is. brolen, the
plun(re tends to fallb Vg gravity into the por-
i and the inertia of the shatt—10—
holds the nut —14— in contact with the
member —16—, thereby withdrawing the
teeth —19— from engagement with the pro-
jections ——18—, whereby the nut —14—isal-
lowed to freely rotate within the member

—16— and the plunger is returned to start-
ing position after each operation without ro-

tatlon of the shaft ——10~— or the actuator
[R5 A ¢ W,
Inl

meve d

igs. 7 and 8, is shown a slightly varied

and for ms any purposes preferred form of -

the invention by means of which a con-
tinuous rotation of the actuating member
23— may be produced As shown the
shafi -—10— is provided with two oppc-~
sitely inclined spiral grooves —82— and

§ B3
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The plunger comprises an upper and a
lower case member —34— and 88—, re-
spectively, secured together by screws —36—,
One of these pov tlom. as the portion —385—,
is', provided with sm’mbm- ratchet teeth
T npon its internal eircumference ang
the inclosed actuating member —38— is 8 pro-
vided with a pair of dogs —39— spring
pressed into enga g;efncm, Wltn t)e teeth
—37— to prevaat rotation of the member
—38— in one direction within the plunger
—3d—

The member
tongue ~40-— oper fzéi 3
~38%— and ——UB——

sivsly,

The ao tuating vischanism for

38

: “our) Lctua tor

156

—34— in this case .comp* ises & double sole-
noid,
natexy encrgized for successively drawing
the plunger in yeverse divections, sich alter-
mu, energizing of the solenoids being con-

rolled by the movement of the phmfmr and
for this purpose, a suitable rod —H— is
c.hdabw mounted m a groove in the inner
face of a spool —25— and is s provided with
anguiar projecting portions -——42-— and
— 43— with which the planger —34— is
adapted to contact alternately at the respec-
tive limits of its movement in opposite di-

_rectlons for alter nately bringing the contact

points —dd— and —+5— into cireuit closing
velation with suitable terminals — 46— and

—47—, respectively, for alternately closing
the circuit leading 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 veturn the plun-
ger upwardly and when the plunger veaches
its limit of movement in an upward direc-
tion, it will contact with the flange —43—,
raise the contact point —4i— mto c1rcu1t-
closing relation with the terminal —47—
and break the circuit through the contact
~H—— and the terminal ——46~, whereby the
49— will he energized to return
the plunfmr downwardly.

The operation of the actnator —38— with-
in the plunger will be readily apparent.
The plunger starting from the Jimit of its
movement in a downward direction moves
upwardly through the spiral groove —32—
and as t.1e actuator —HS— is held against ro-
tation in a dirvection from left to 1'1ght 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
—33— and if the reverse movement is not
applied immediately by the energizing of
the solenoid —49—, the shaft carries the ac-
tuator —88— in its rotation from right to
1eft the projection —40— being posmloned

at all times in the reverse groove —33— and
W}mn 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
dlre(tmn of the shaft -—10-— is produced,
esulting in a continuous movement of the
29— in the same direction
so long as electrical current is supplied to
Lhe L()Ja

This seme action takes place when the
plunger tu‘ts in its upward movement the
second time, the rotation of the shaft —10—
always ﬁen! g to cause the tougue 40—

sich solenoids adapied to be alter--
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—51— is movable,
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to move into engagement with the proper
(nouw: for msmg a continuous rotation of
satd shaft in the sane (“mul(m.

The electrical connections necessary to a
source of electrical power for encrglzing the
solenolds may be of any well l\nm‘ n and
usn(ll form not necessary to herein iﬂus-

ate and deseribe; and suitable insulation
m the forming of the solenoids and in the
separation of “the parts are herein shown,
and further de&cm})tlon Is unnecessaty.

In Fig. 9, I have shown a In()dlﬁ(‘f] {orm

“ot a one-w ay actuated signal in which the

member and the
the clutch mech-

spiral shaft is the moy able
toothed wheel is rotated by :
anism which is stat’ mary therewith when
the shaft is moved in one direction. In this
structure the plunger —50— is rigidly
mounted upon the end of the spiral shaft

~—31— and is movable in the core —25—
along guideways —22— and —23— in the
samie manger s the plunger —15— shown
in Iig. 2. The nut —14— , the eylindrical
member —16—— and the cap 17— ave like-
wigse the same as those shown in the sirue-
ture of Fig. 2, except that the member
~—16— 1s 1‘101(1]‘)7 connected te the toothed
wheel —52— by any suitable means, as a
set screw —-bH3,

The wheel' —52— has a depressed or cut-
away portion —354— in which the cluteh
mu‘hanlsm is preferably mounted. Tt like-
wise has a cireumferential depending fiange

—55— mounted upon a (‘\hndi' cal at.epped
bearing —36— supported from the wall of
the case —5-— and a suitable thrust bearing

—57—, including rotary balls, is interposed
between the whed —5%— and the bearing
—56—. The case is provided with an offset
tubular portion —58— closed at its outer
end and registering with a conduit —59—
through the bearmo —86— which conduit
in turn registers with the opening through
the clutch mmnbe" comprising the parvs
—14—, —16— and —17—, in which con-
duit and oﬂ”su* portion the spiral shaft
and o suitable spring
—60— is interposed between a plate —61—
upon the end of the spiral shaft and the
closed end of the tubular boss —58—,

The operating mechanism is the same as
shown in the structure of Fig. 2. comprising
a suitable solenoid coil —26— adapted to
draw the plunger —50— downwardly aund
thereby move:the spiral shaft through the
clutch muhdmsm the nut —14— 1)un<r

locked against rotation w ith respect to LhL

60

parts —16—, —17— and —52 0 during its
downward movement in u\a(ﬂy the manner
heretofore described, and frée to be re-
turned apw «11‘(“\’ by the spring —60— with-
out rotation of the toothed wheel —52

In Figs. 10 and 11, T have ﬂlustrwed the

shaft —5l— as having a portion —69—

3

a

projecting from the case —5— and pro-
vided with a knob —03— foymng a handle
for gmshin;: the shaff 31— downw: rdly
to rotate the toothed wheel —=52—- angd omit-
ting the soienoid antl its connections.

In Iig. 10, a suitable sleeve —64— is pro-
vided surrounding the shaft 51 and h‘l\ ng
a faring lower end, said sleeve being sup-
ported from the case —5— and havi ng s
Lumg portion ]y'nn m close 1/1'0\umiv 0
the upper surface of the wheel —32-" to
prevent the smne from being lifted from its
bearings, in the same munner as the cove
2~ pufoz ms sald function in the strue-
ture of Fig. 9.

Altt 1011;111 I have shown and described one
particular method of operation and se-
quence of steps and mechanical and elee-
trical avrangement of parts: I do unot de-
sive to limit myself to any specific form,
(onst"ncrmn or arrangement or any particu-
lax sequience of steps, as many dmmn may
be made in the various details of o )eldtion,
construction and arrangement without de-
parting from the spirit of this invention as
sot forth in the n;)pﬂ‘)dwl elaims, and T con-
template the movement as herein deseribed
and the method of operation and ('on_sh'm:~
tion for varvious uses, sueh as self-stavte:
for internal combustion engines, adapted to
initiate the rotary movement of the crank
shatft directly, in like manner as the shaft
—10— 1s operated, or indirectly through
suitalle gear or friction connections.

What T claim is:

i dn g signall a vibratory member. an
actuator for vibe ating the same, a shaft, a
cluteh mechanism, o bpool suu(mndmn the
shaft, the shaft and the clutch me(‘l(m\m
capable of velative movement, means for
transferring axial movement of one of said

wembers into votary movement of the other,

one of suid relativ elv movable members be-

g secured to the actuator, means foy pro-
venting rotary movement of the other of

said l!lQll]bQI,v. atd o ,‘olenmd I onnection

with the spool for moving one of said mem-
bers axially ko votate the other and therchy
the actuator.

2. A signal comprising a diaphragm. a
rotary slmlf. a (i sphr‘mm wehiiator mounted
upon the shaft and ro tating therewith and

adapted io conct with the diaphragm to
ioz(e vibration of the Iatlev as the former

s votated, @ plunger movable Iongitudinally
of the shaft, said plunger comprising
and an inclosing case, said nut and shaft
having coiper atm«r vurts so formed and ap-
"m“(‘(l that wovement of the nut lougitu-
dmaﬂv of the shaft forces relative rotation
of the shaft and nut, cobperating parts upon
said case and nut for holding the nut from
rotation when moved i m one direction where-
by rotation of the shaft is forced and allow-

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

3. In a signal, a diaphragm, daphragm
vibrating means, a shaft upon which said
means is mounted, a plunger movable longi-
tudinally of the shaft, a solenoid including
a core, eotperating parts on the plunger
and core for preventing rotatibn of the
plunger, said plunger comprising a case and
an inclosed shaft actuating member and
rieans for preventing rotation of said shaft
actnating member with respect to said case
when the plunger is moved in one direction
along the shaft. '

4. In w signal, a diaphragm, a diaphragm
actuator, a shaft upon which said actuator

s mounted, a plunger movable longitudi-

nally of the shaft, a spool substantially con-
centric with the shaft and codperating parts
tpon the spool and plunger for preventing
votation 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 shatft and cedperating parts
upon the spoot and plunger for preventing
rotation of the plunger as it moves longi-
tudinally of the shaft,said shaftand plunger

so formed that longitudinal 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
easing, » diaphragm actuator mounted upen
theshaftand rotating therewithand adapted
to coact with the diaphragm to force the

1,240,158

vibration of the latter as $he former is ro-
tated, an operating member mevabie longi-
tudinally of said shafi, said opersting mem-
ber and said shaft having coé
so formed and areanged that longitudinal
movement of said member forces relative
rotation of said shaft snd member, means
for holding said membev from yotation when
moved in one direction, whereby rotwtion
of said shaft is forced, and allowing rotation
of said member when moved in a reverse
direction, whereby the rotation of said shaft
may continue in the same direction, and
clectrical means for moving said member
along the shaft. :

7. A signal comprising a diaphragm, a ro-
tary shaft, « diaphregm actuator movnted
upon the shaft and rotating therewith and
: the diaphragm to

-

adapted fo coact with

wing parks

80

force vibration of the latter as the former -

Is rotated, a plunger movable longitudinally
of the shaft, suid plunger comprising a nut,
and aninclosing case, said nut wnd shaft
having codperating so formed and
arranged that movement of the nut Jongi-
tncdially of the shaft forvces relalive rota-
tion of the shaft and nut, cofperating parts
upon said case and nut for holding the nut
from rotation when moved in one
whereby rotniéon of the shaft is foreed and
allowing rotafion of said nut when moved
in a reverse direction, a spool surrounding
the shaft, codperating parts npon the spool
and ease for preventing rotation of the case,
and a sclenoid in connection with said spool

0

for moving the plunger along the shaft,
In witness whereof T have Lercunto

my hand this 29th day of April, 1915,
WILLIAM SPARKS,
Witnesses:
Lorwaw Wusmsriies,

W. J. Cornrre.
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