Jan. 31, 1939. R M. CRITCHFIELD £F AL "'2,145:7”

SOUNDING SIGNAL DEVICE .

Filed April 18, 1934 2 Sheets-Sheei 1

Sl
| erﬁ‘@

ATTORNEY




Jan. 31, 1939. R. M. CRITCHFIELD ET AL 2,145,711

_SOUNDING SIGNAL DEVICE

Filed April 19, 1934 2 Sheets-Sheet 2

78~

AN AN

Hﬂﬂ?ﬂ“l
?

o~

3
(A

..., "

; 95
ol T,

al

&
N

INVENTORS .
riy
oo, Wosduoy s Eky

ATTORNEY




Patented Jan. 331, 1839

UNITED STATES

PATENT GFHQ’JE

2,145,711
SOUNMDING SIGNAL DEVICE

Robers M. Critchfleld and Joe White, Anderson,
Ind., assignors to General Motors Corperation,
Detroit, Mich., a corporaticn of Delaware

Application April 19, 1934, Serial Neo. 721,263

& Claims.

This invention relates to sound signal devices
and especially to horns for automotive vehicles,
wherein g diaphragm is electro-magnetically ac-
tuated to operate the horn. One of the objects

& of the present invention is o provide & zound sig-
nal of this type possessing an unveunl amount of
volume,

A further object is to shmpll

shmaplify
as well 5 the means and mode of

39 sound signal devices, wherehy &
be sconomics

hey will not only
1B be mor
easily and
o gel oub of

vide 2 sounding sige
5 iz positively actu-

2 and veiraction

5 for #s oporation on
: T component parts.

A sl Turther obiiect is to provide an air tene

horn, of the push-puli troe, whese impeller device

will be posidively sctuated at i

Heh frequencies.
These znd other obiecis necomplished by

congtructing o sounding signal device of the air
o5 tone type U menner $hab o compression

chamber I8 formed by 2 I,
lar and 2 Hexible impervion :

in sesled relation ot their perinheri ‘The com-
pressicn chamber thus formed by Juztaposed

b
<@
javd
ot

f the gealed fype sxeept for
through the collar leaging

veriphsry
sealed relntion,

et mobor cone

es of 8

windinizs

ting means and
3 therehy

2 i

i of the parts
iectrical circuits within which they op-
erate, are zo desigmed that when the windnes

of the magnet motor are connected with the cur-
veni source, ihai ecach winding of the magnat

50 will be energized in alternaie and rapid succes-
slon with respect to the other magnst winding so
that the movable armature i5 caused §o act upon
the dlaphragm positively driving it alternately $o
and from the cooperating collar surface. ‘This

& to and fro movement of the diaphragm in relation
to the juxtaposed collar, Arsh sgueczes oud all of
the air In the compression chamber located biw
tween the diaphragm and collar, and then fol-
lows with & fing! stopping of the olr column
8 thysugh the vrolzcior ab ihe foe thereof, and

S

the construction
f opergtion of

{Cl, 172-—126)

on the retraciion movement pulls the diaphrasm
away from the collar to enlarge the chamber and
thereby draw alr through the projector to fill the
space. A construction of this type, and after this
principle, resulls in 2 sounding signsl device char- 8
acteristically pure in sound product of & vibrai-
ing alr eolumn that is substantially fres of viwa-
tions caused by any mechanieal nolse. Alsg, ths
alr Impelling member is positively driven daring
poth the compression siroke and the retraction I
stroke, since movemenis of the diaphragm or Ime
peller i2 eauzed by the push-pull magnet motor
rather then ey Inherent resiliency of ths dlon-
phregm or the armature supporting spring.

With the sbove ohjects in view the invention
resides In those novel feabtures of construction,
combination end srrangsment of paris,
will be herelnafter first fully described, and
be specifically pointed out In the sppended claims
reference being had fo the accompanying drew-
ings, lustrating 2 preferred and practicsl }
ohviously net the only embodiment of
vention.

Further objcots and advantages of the presens
invention wili be apparent from ihe following de- o5
scripiion, reference being had to the accompany-
Ing drawings whevein o preferred embodiment of
the present Invention is clesrly shown.

In the drawings:

Mg 1 is an end view of 2 sound signal device )
embodying the present invention, with v
thereof broken awey for clearness, the view being

-

STTE

Big. 2 is o vertical sections] view faken sub-
stantially on Hne 3-~2 of Mg, 1, but showing partg 2=
aof cireult bresker mechanism in elevations.

elevational view 25 indi-

Mg, ¢ I8 a circuds diagram of ar
immn for aperating the signal devie
Iike nords sre indicated by the same reference

charact r throughous the diffevent views.

Refer dng o the drawings, nummeral 20 indi-
eates o UHaphrapm that is attached at its periph-
ery bety cen engoging faces of a casing 2§ and a 43
collar 2! by screws 28. The collay 8lso supports
8 projector or trumpset 24, the collar having an
apertire 22z cenirally disposed and opening into
the toe of the projector. The diaphragm and
collar relation is ome of specific characteristics, 50
in that it is desivad that the collar face opposing
the disphragm shaill be very closely mating in
surface contour therewith, and only slightly

&

spaced therefrom. In practice the diaphragm 28
iz concenirically corrugsated as Hlustrated in the &
secilon of Fig. 3 at 16 and 11, which resolves the
diaphragm inio a structure of somewhat stiffened
characteristics throughout iis greaber central
portion, and it fands o Jocallze the Hexing por-
Hor in & reglon indicsted at 12 just within the 8

o
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clamped portion of the diaphragm The opposing
collar surface Is corrugated with substantially the
same contour of corrugations as indicated at {3
and I4, the corrugation or crest {3 being inner-

most and designated to merge smoothly into the

bore of the aperture 22a. When the collar and
diaphragm so characterized are assembled in their
operative position, as illustrated in Pig. 2, then

they will define a compression chaniber I8 that

is existent between and coextensive throughout
the . cooperating opposed surfaces of the dia-
phragm and collar, and the cross-sectional mag-

nitude of this chamber will slowly and gradually.

increase from the peripheral attaching portion
inwardly to the trumpet toe, or until the chami-
ber opens into the collar aperture 22a. The dia-
phragm supports at its central portion one end
of an axially-movable armature rod 25 having s
threaded portion 2§ for the accommodation -of
clamping washers 21 and 28 and a nut 28 which
securely clamps the rod and diaphragin in as-
sembled relation against a  spacing. sleeve 30
surrounding a reduced portion 3{ of the rod 265.
Mounted upon an enlarged portion 32 of the rod
2% there is an armature 33 provided with a washer
34 for engagement with a shoulder 35 of sleeve
30. An armature guide spring 3¢ 1s secured at its
extremities between members 37 and 38 and the
casing 21 by screws 39. At its central portion the
spring 36 is clamped between washers 49 and 41,
bearing against a spacing sleeve 42 surrounding
enlarged portion 32 of the rod 25 and the other
end of the sleeve bearing against a washer 43 of
the armature 33. A nut 44 tightened upon a
threaded portion 85 of the rod 2% firmly élamps
the armature guide spring 386 and the rod 28 In

‘ _assembled relation.

‘Two electro-magnets 48 and 47 are located
one on each side of the armature 38, and are
composed of fleld frames 48 and £9 carrying field
windings 88 and 51 respectively. Bracket or shelf
members 48a and 48a attach the field frames to
casing 21 in any desired manner. Appropriste
electrical connections are made hetween the colls
with a source of energy and with circuit breaker
merhanisms $2 and 53. These mechanisms are

- carried by strips 54 and §5 respectively, both be-
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ing secured by screws 56 through bridping mem-
bers §1 and 88 and driven into the casmg 24 of
the horn.

The circult breaker mechanisms include mov-
able contacts 58 and 60 mounted upon resilient
mermbers 81 and 62 respectively, the free ends
of which overlap an engaging member 63 mount-

ed u’pon the threaded portion 45 of the armature

rod. Insulators 6le and 62z overlip the mem-
bers 61 and 82 and extend between them and the
erigaging member 63 so that the mechinisms

may be properly insulated. The engaging mem-

ber 15 held in fixed relation dn the rod by ad-

justable clamping means comprising a nut 84 and |

washer 88 on one side and on the opposite side
by a nut 86 and washer 81.

‘Rigid brackets 68 and 68 support adjusting

screws 10 and 71 for adjusting engagement with
bridging members 57 and §8. Pixed contact sup-
porting members 12 and 13, are provided; and

are rigidly secured to the brackets 68 and €9, and
are consequently adjustable therewith. Station-

ary contacts T2a and 13a¢ are mounted on the
members for cooperation with the contacts §8 and

80. The whole breaker mechanism assembly is .
secured together by rivets 14 and 75, that fasten
‘the: assemblies to an mtermedlam part of the

strips 54 and 56, whereby a yielding support is
provided.

Referring to Fig. 4, the electrical connections
are made between the magnet windings 50 and
81 end their respective circuit breaker mecha-
nisms by means of elements 78 and 17 communi-
cating with leaf springs 61 and 62, whereupon
optionally separable circuits are completed to

grounid through the contacts 58 and 12a¢ anhd .

“member 12 for the circuit breaker unit §2; and

through the contacts 60 and 73a and member 13
for the circult breaker unit §3. With respect to
each unit, s resistance element 18 is joined to the

conductors 16 and 17 and the members 12 and -

73 from whence connection is made to ground

at 79, through appropriate ground leads 80, the '

resistance being shunted around the separable
contacts. and always in series between the re-
spective magnet winding and its return or ground
connection. The resistance unit 78 suppresses
arcing at the contact points, since it provides &
shunt path for the current upon opening the
magnet circuit at the respective circuit breaker.
For connecting the sounding signal device into
an appropriate electrical system, the opposite
ends of the magnet windings 50 and 5{ are pro-
vided with conductors 81 and 82, that eventually

‘provide for electrical cohnection with a common
conductor 83 joined to a contact 84 of an operat- -

ing switch that provides a bridging member 88
for connecting the windings with a battery 86
grounded at 87 by bridging the contact 84 with

the battery contact 88. 'The connection to one -

of the magnet windings, for instance that desig-
nated 60, is made as short and as direct as pos-
sible to the source, which is accomplished by a
short lead 8§.

For purposes of accomplishing assurarice of
starting of the horn, or for setting the same into
oscillation; a lag device is inserted in the eleetri-
cal circult of the opposing electromagnet winding.

One form of such lag device is lustrated in Fig.

10

16

25

35

4, and comprises a relay winding 90 having a -

ground connection at 8{, and is electrically con-
nected with a resilient contact support 82 whose
electrical connection 15 a source of current by a

portion of the lead 82 designated at 82a. The

lead 82 of the winding 51 is attached to a fixed
contact 93 in opposed &nd separable relation with
a movable contact 94 carried by the member $2.
Imniersed in the feld of the winding 80 there is
a core member §5 so disposed as to act upon
the contact support 92, ,

With respect to the circuit diagram, when the
signal device is at rest or is non-operative, the
contributing parts will be substantially as illus-
tratad, in which the- horn button contscts will

50

13

be Gpm, both ssts of cirouii breaker contacts will -

be cloged, and the separable contacts of the cure

Arent lag device will be open. Upon closing of

the horn button contacts, the curtrent from the
battery 88 will traverse both of the parallel
branches, in one instance going directly thru the
magnet winding and circuit breaker points to the
return cireuit connection, and -in- the other in-
stance going thru. the current lag device and

a0

thence to the return eircult connection.  The open

condition of these contacts of the current lag de-~

vice, and their lnherent resistance towards clos- |

ing, will cause delayed conditions ‘of operation in
the magnet winding of that branch, by reason of
which the electro-magnet winding direcily con-

“nected with the current source: will-be energlzed

and draw- over ‘the armabure 33 before the op-

70
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posing electro-magnet can in point of time be
energized. .

In theory, the same period of time of operation
exists for the winding of the current lag device,
as of the winding for the electro-magnet in the
parallel branch, so that no magnetic influence is
set up in the winding of the electro-magnet con-
nected into the circult of the lag device, until
after the opposing electro-magnet has substan-
tially completed its function. Operation of the
directly connected electro-magnet, and drawing
over of the armature, causes the separation-of the

contacts of the respective circuit-breaker mech-

anism, whereupon that electro-magnet will be
deenergized. The other set of circuit breaker
contacts remaining closed, and the current: lag
device having operatively closed the separable
contacts of that device, the indirectly connected
electro-magnetic winding will then be energized
and operate to draw the armature in a reverse
direction until it opens the circuit breaker con-

of the device is set into operation it will continue
so.long as the horn button contacts are closed,
the alternate energization of the opposed electro-
magnets being taken care of entirely by the nor-

mally -closed circuit breaker mechanism and the

movable armature actuating the same,

From the foregoing description, taken in con--

nection with the sccompanying drawings, it is
thought the construction, operation and advan-
tage. of the irivention will be readily apparent to

those skilled in the art to which the invention '

appertains,

While the embodiment of the present invention
as herein disclosed, constitutes a preferred form,
it is to be understood that -¢other forms might be

- adopted, all coming within the scope of the claims

which follow.
What is claimed is as follows:
1. An electrical system for a sounding signal,

comprising in combination, a pair of opposed -

electro-magnets, an armature assembly having
portions projecting through -and beyond the
magnets, normally closed circuit breskers each
in circuit with an electro-magnet and disposed
for engagement by & projecting portion of the
armature assembly  during - opposite movement
thereof, a current source, means connecting the
source with ‘the electro-magnets in parailel
branches, and means delaying the action of one
electro-magnet whereby the sounding signal may
be set into operation by the other electro-mag-

net, said delaying means comprising a relay hav-’
ing a winding directly connected between the
“source and ground, and a cooperating armature

for connecting one of the electromagnets” di-
rectly with the source.
2. An electrical system for a soundlnz slgnal

comprising in combination, & pair- of opposed -

electro-magnet, an interposed armature as-
sembly, normally closed circuit breakers each
in circuit with an electro-magnet and positioned
to be opened on opposite movement of the arma-
ture assembly, a currént source, means connect-
ing the source with the electro-magnets in pargl~
lel branches for substantially simultaneous en-
ergization, and means connected into one of the

. parallel branches to increase its reluctance for

70
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delaying the effective action of the electro-mag-
net in that branch until after the other electro-
magnet has been energized, the action of each
electro-magnet opening the respective circuit
breaker, whereby the other elect.ro-masnet is
energizable for operaﬁon.

3. An electrical system for a sounding signal,
comprising in combination, a pair of opposed
electro-magnets, normally closed circuit break-
ers each in circuit with an electro-magnet,
means for opening each circult breaker after
energization of its respective electro-magnet, in-

‘cluding an armature assembly disposed between

the electro-magnets and engaging a part of
each circuif breaker, a current source, means
simultaneously connecting the source with both
electro-magnets in parallel branches, and means
increasing the reluctance of one branch for start-
ing the electro-magnet of the other branch in
advance of the operation of the electromagnet
of the same branch comprising, a relay in one
of the said branches for delaying the energiza-
tion of the electro-magnet in that branch urtil

"the electro-magnet in the other branch has been

energized.

4. An electrical system for a sounding signal,
comprising in combination, a pair of opposed
electro-magnets, an armature assembly respond-
ing - to both magnets normally closed eircuit
breakers each in circuit with. an electro-magnet
and having a part actuatable by the armature
assembly, & current source, means connecting
the source with the electro-magnets in parallel
branches, a circuit breaker mechanism being in

. series with each electro-magnet, and having a

peir of normally closed contacts, responsive to
the operation of each electro-magnet for open-

ing its respective circuit breaker, and means in

cireuit with one of the electro-magneis delaying
its effective operation until the other electro-

“magnet has substantially completed its function,

said delaying means comprising a device for in-

creasing the magnetic resistance through the as-

soclated electromagnet.

5. An electrical system for a sounding signal
comprising in combination, & pair of opposed
electro-magnets, an armature assembly respond-
ing to both electro-magnets, a circuit breaker
mechanism in series with each electro-magnet,
having & pair of normally closed contacts adapted
to be opened upon . reverse movement of the ar-
mature assembly, a current source, means con-
necting each circuit breaker with its respective
elsctro-magnet into parallel branches, and the
kranches fo the current source, and a starting
device connected into one of the branches for
delaying the action of the magnet in that branch
until the magnet in the other branch has been
operated, said starting device comprising a wind-
ing and an armature serially connected directly
begveen the source and one of the electromag-
ne

- 6. An electrical system for a sounding signal,
comprising in combination, a pair of opposed
elegtro-magnets, a current source, means con-
riecting the source simultaneotusly with the elec~
tro-magnets in parallel branches, a circuit break-
er mechanism in seriés with each electro~-magnes,
and having a pair of normally closed contacts,
means including an armature assembly respond-
iig to the influence of both magnets for opening
each pair of contacts upon actuation of the re-
spective electro-magnet, and means traversed by
current .in one of the branches for delaying the
effect of the magnet in that branch upon the
armature until after the magnet in the other
branch has actuated the armature.

ROBERT M. CRITCHFIELD.
JOE WHITE.
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