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Warren Fenton, Philadelpbis, Pa,
A‘\pplication October 15, 1932, Serial No. 637,955

29 Claims,

The object of the invention is to provide im-
provements in alarms for pneumatic tires, par-
ticularly in combination with means and mecha-
nisms such as will hereinafter appear.

Another object is to provide a device, which
comprises an attachment for a plurality of tires,
and which provides for the inflation of such tires
simultaneously to the point of equalized opera-
Uve air pressure, by means of but one attach-
ment of the air supply hose or other connection,

Still another object is to ‘provide a device
which, when connecting a plurality of tires to-
gether, permits air to pass from one tire to
another, in order to automatically equalize the
bressure in such tires, as when a vehicle rests
Or runs upon uneven ground, crowned roads, or
V-shaped driveways. k

Again, another object is to provide a device
which, when coupled to two or more tires, pre-
vents the escape of air below a predetermined
bressure from any and all other such coupled
tires, when one is punctured or blows out, and
simultaneously sounds an alarm.

Another object, on the: other hand, is to pro-
vide a device which when attached either to one
or more tires, sounds an alarm when the pres-
sure in a tire falls below a predetermined point,
as when punctured, or if deflation is reached
while a ‘car carrying the tire is stationary, the
alarm immediately sounds upon the starting of
the car and the resulting rotation of. the wheel

. and tire, .
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A further object is to provide in such a device
safety means for automatically exhausting air
to prevent excess pressure, as when inflating g
tire equipped with the device, or when fast driv-
ing in hot weather produces an expansion of
the air due to an excessive rise in temperature;
and in such a device to provide for failure of the
safety means to operate, in which case a posi-
tively operating secondary exhaust mechanism
functions. '

Still further objects of the' invention are to
rrovide a manually operable means in such a
device to shut off the alarm, as when it is desired
to continue running the tire or tires a . distance
before changing the same; to provide a manually

operable means to either or both shut off the.

alarm and to re-set the individual valves of the
tires connected together by the device; to pro-
vide for ready attachment of the device to the
wheels or hubs of a vehicle, without necessitating
any change in the wheel, hub, or tires: to pro-
vide a slightly different form of the device
adapted to be built directly in & wheel or hub;

(CL 116—34)

to provide a device of this character which is
adapted to tires of all pressures from the lowest
to the highest, by the mere setting of two simple
adjustments; to provide a device embodying all
of these features,-and which when in operative
position with respect to a plurality of tires, is
shielded within the outer plane of the outer
tire; to provide in such a device a visual air
bressure gauge, to indicate the relative degree
of pressure in the one or more tires to which
the device may be attached, and operative from
the minimum pressure at which the alarm is
sounded up to the maximum operative pressure
of the tire or tires, or the point at which the
€Xcess pressure under certain conditions is auto-
matically released or exhausted; to provide a
construction of such a device in which the inter-
nal mechanism is characterized by ‘self-lubrica-
tion; to provide means for the application of g
bressure gauge to each of the plurality of tireg
independently, after one has been deflated, in
order to determine which tire must be replaced;
.and to provide further details of construction
and operation, as will hereinafter appear.

The invention will be fully undestood from the
following description, when read in conjunction
with the accompanying drawings, in which Fig.
1 is a diametrical sectional view of a mechanism
comprising one embodiment of the invention,
taken on ‘the line i—I of Fig. 4; PFig. 2 is a
section taken thru a wheel, to the hub of which
is attached the invention of Fig. 1, in operative
relation to a pair of pneumatic tires shown in
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dot-and-dash lines; Fig. 3 is a front elevational -

view of the device per se; Fig. 4 is a rear eleva-

* tional view showing the supporting brackets in

seetion and with the back plate partly broken

36

away; Fig.5 is an elevational view of the pendu-

lum per se on the line 5—5 of Fig. 1; Fig. 6 is a2
section on the line 68 of Fig. 7; Fig. Tis a frag-
mentary elevational view of the front of the device
with the diaphragm removed; Fig. 8 is an enlarged
fragmentary sectional view of the forward end
portion of the bellows shaft with its lock nut, ball
race, and securing means; Fig. 9 is g rear eleva-
tion of a slightly modified form of the invention;
Fig. 10 is a similar view of another modification
of the invention; Fig. 11 is a section on the line
f1—I11 of Fig. 10; Figs. 12 and 13 are sectional
views on the lines 12—I12 and 13—I3, respec-
tively, of Fig. 11; Fig. 14 is a side elevation of
the brake drum and backing plate of g wheel in
association with an'audible alarm and source of
current, comprising a further  modification of
the invention; Fig. 15 is an enlarged fragmentary
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portion of the same; Fig. 16 is a fragmentary
sectional view of the same in operative associa-
tion with a fragmentary portion of a modified
form of alarm mechanism in diametrical sec-
tion, and Fig. 17 is a side elevation of the pivot-
ally mounted ring shown in Fig. 1. )
Referring to Figs. 1 to 8 inclusive, & whee! 1
js shown as comprising a hub 2 and carrying
a tire-supporting drum 3, to which latter are
normally secured a plurality, pbut preferably two,
demountable rims 8 carrying pneumatic tires
5, shown in dot-and-dash lines. The inner tubes

of said tires are provided with angular inflation

tubes 6, each having the usual valve which when.

associated with this device has its stem depressed
by a suitable coupling of well-knownt construc-
tion, thus allowing air to escape into the device,
and which coupling when disconnected allows
said stem to close, and thus stop the outward
flow of air from the tire. The tubes 6 are then
connected by means of flexible tubes T to the
combined inflation and alarm mechanism here-
inafter described.

This mechanism is mounted upon the hub 2
by means of suitable brackets 8, the cuter ends

‘of which are secured in any desired manner to

the cylindrical flange portion 9 of the rear wall
member 1§ of the mechanism casing. Said flange
portion 9 is provided with & recessed planular
shoulder 1, to which are secured a back plate
12 and an intervening air-tight gasket {3, said
plate being provided with a central inwardly
extending boss, into which extends from its in-
ner surface a bearing recess 142 for the reception
of the shaft {5 supporting the bellows, pawl
carrying disc, ete. : ’

The rear wall {8 extends radially inwardly be-

- yond its flange 9 and surrounds a threaded aper-

40
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ture {4, in which is secured a hollow circular
member {5, having a central radially outward-
1y extending flange {6, spaced from the inner
surface of the member {0 thru the medium of
an air-tight gasket 17, and beyond said central
filange providing an exterior supporting surface
for the inner ring i8 of a ball bearing unit, com-
prising balls 8 surrounded by the usual outer
ring 20. Said member 15’ inwardly terminates
in a radially inwardly extending flange 21, pro-
viding an annular shoulder 22 to which is se-
cured in air-tight relation one end of a circum-
ferentially corrugated, lengitudinally expansible
pellows 23, the outer end portion of which bel-
lows surrounds and is similarly secured about
5 flange 24 of a ring 25, which is also rigidly
secured in air-tight relation to, and abuts against
a cylindrical flange 26 upon, the shaft 15,

The ring 25 is recessed upon its normal rear
surface in order to receive and pass Over the
boss upon the back plate 12, and is provided with
a radially outwardly extending flange 27, spaced
from the flange 24 and adapted to bear against

. the inner arms of bell crank levers 28, which are

70

K{:

-These terminals

pivotally supported by the wall member 10 in any
suitable manner, and have their respective outer
arms adapted to bear against and depress under
certain conditions the elongated stems 29 of ordi-
nary pneumatic inflation valves 30, such as those
widely known as Dill and Schrader valves, and
which.in turn extend radially thru and are se-
eured to the flange portion 8 of said member 10.
These .valves extend through air-tight gaskets
3t, and are provided with angular terminals 32.
are then attached to the free
ends of the fiexible tubes 1, and it will be noted
that the space surrounding said bell crank levers

2,055,064

is normally filled with air under pressure, while
said valve stems are depressed.

Surrounding the outer ring 20 of said bhall
bearing unit and secured thereto is a ring 33,
to the rear surface of which is secured the an-
nular porticn 34 of a plate extending partially
over said ring, from the normal lower portion
of which plate extends an integral portion 88,
comprising a radially enlarged semi-circular sec-
tor, to which is secured a weight 35’ of the same
shape and formed, either of a single piece or of
laminations, duly secured together by bolts 26.
Obviously by reason of its ball bearing support,
this weighted annulus tends to remain in a given
or relatively fixed position with respect to the
axle of the vehicle, while the. surrounding parts
of the device normally rotate with respect there-
to, thereby normally making said annulus and
the remainder of the device relatively rotatable,
under the force of gravity acting upon said
weight.

To the outer face of said annulus is secured
an annular member 37, provided with a plurality
of spaced, circumferentially aligned arcuate slots
or grooves 38, spaced from the radially inner
marginal edge portion of said member by means
of a besring track 39, for and against which
bear the inner ends of pins 40, comprising pawls
which are parallel with each other and with the
axis of the device. The outer ends of these pawls
are adapted to engage the circumferentially dis-
posed ratchet teeth &1, carried by the inner sur-
face of a disc 42, the central portion only of
which is in contact with and is secured as by
rivets &22 to @ resonant diaphragm 43, which
comprises a closure for the normal outer portion
of the casing of the device, the radially outer
edge of which diaphragm if desired being direct-
1y secured by means of a plate 44 to, and pref-
erably within an annular recess 45 in the periph-
eral portion of a casing member 48, which is in
turn secured to the corresponding portion of
the rear wall member (€ by means of screws 47,
or otherwise as may be desired. However, louder
and better tonal effects are obtained under some
conditions by separating the diaphragm periph-
erally from tne plate 44 and casing 46 by one
or more rubber gaskets, in accordance with ac-
cepted practice in talking machine sound re-
producers, thus preventing the diaphragm from
contacting with other metal parts, other than 2
minimum portion of the ratchet plate 4i.

wxtending radially thru the cylindrical wall
portion of the said casing member is an axially
oscillatable rod 48, to the outer end of which is
secured a manually engageable lever 48, nor-
mally shielded to a large degree within a recess
50 in said member, while the inner end of said
rod terminates in an eccentrically positioned cam
51, preferably having a notch 52 at one point of
jts periphery. The peripheral surface of this
cam is adapted in certain positions to engage the
adjacent surface of, and to thereby shift, an
irregularly shaped ring lever 53, and said notch
to receive a lug 54 carried by said lever, which.
is pivotally mounted upon trunnions 55, carried
by and extending inwardly from said casing
member 46 (Fig. 7). At intermediate points be-
tween said trunnions and the uppermost. free
end portion of said lever, where said lug is lo-
cated, the sides of said lever are provided with
trunnion blocks 56, upon the diametrically op-
posite sides of and directed radially into a cir-
cumferential groove 57, in the oufer surface of
a centrally disposed disc 58.
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Said dise is provided with spaced parallel bores
8¢ in which the pawls 49 are reciprocatably car-
ried, and is provided upon its inner surface with
lugs 60, which at certain times enter the arci-

& ate slots 38 in the annular member 37, as here-

inafter described. - The central portion of said
disc is cut out and therein is secured in any suit-
able manner the outer ring of a ball bearing unit
6!, the inner ring 62 of which surrounds the

10 outer end portion of the shaft 15, and abuts

against a set nut 63 (Fig. 8), which with said
inner ring is spanned by one or more U-shaped
kays 84, the central portions of which are slidable
in parallel grooves 05 in said shaf, under the in-

15 fiuence of said nut when in engagement with

screw threads 66 upon the adjacent end portion
of said shaft. Thus, adjustment of said nut 83
upon the shaft {5 operates to nicely adjust the
inner surface of the lever 53 with respect to the

20 cam 5{, and the lugs 60 with respect to the ad-

jacent slotted surface of the annular member 37.

The lever 53 at any suitable point below the
supporting trunnions 55 is provided with an ex-
tension 67, which carries a rack 88 in mesh with

25 2 pinion §9, in turn carried by a shaft 78, which

passes radially thru a bore 7] in said casing
member 48, the outer end portion of said shaft
being provided with a unitarily secured drum
72, provided with any desired form of indicating

30 indicia for a purpose hereinafter described. This

drum is mounted within a cylindrical recess 73
within the casing member 48, and said recess
opens thru said member radially by way of an
aperture 74, normally spanned by a closure 15,

35 while said recess also opens forwardly thru an

aperture 7§, so that the surface of said drum
may be viewed from the diaphragm (43) side of

the device, said last-named aperture being closed

by a transparent cylinder 17 of glass or the like,

40 which surrounds said drum within said eylin-

drical recess. - .

Finally, it will be seen that the ring 25 and
shaft 15 are maintained in their innermost posi-
tion, when the air pressures in the tires and that

45 surrounding said bellows are unequal, under the

. influence of a coil spring 78, which extends be-
tween said ring and the flange of a collar 19,
which surrounds said shaft and is adjustably
positioned thereupon by means of a set nut 80,

50.in the form of an externally threaded sleeve

which similarly surrounds said shaft, and is in’
adjustable threaded engagement with ~the
threaded bore 81 of a plate 82, which is secured
to the forward or outer surface of the cylindrical

55 member 15’. This construction makes it possible

to construct and carry in stock a device of this
charactér in but one size, and by -suitably ad-
justing said sleeve nut 80, to adapt the device to
the protection of tires requiring widely different

60 operating air pressures. -

Referring to Fig. 4, it will be seen that a safety
valve 83, maintained in closed position by a spring
84, positioned within a suitable housing 85, com-

municates with the interior of the device outside-
65 of the bellows 23, thru the-flange portion 9 of the

rear wall member 10. However, if for any reason
the valve 83 should fail to release excess air pres-
sure super-inflation would be positively pre-
vented by reason of the said valve being indi-

70 rectly actuated by the cooperation of -the; flange

21 of the ring 25 therewith thru the meditim of
a third bell crank lever 86, similar in shape,

mounting and operation to the levers 28; herein- .

before referred to, and operatively engaged -by

75 said ﬂ_ange. Upon the diametrically ‘opposite

R

side, said device is provided with an ordinary in-
flating valve 87, which also of course communi-
cates with the interior of said device upon the

outside of the bellows 23, and a3 said safety valve -

is set for a predetermined préssure at which the
tires are desired to operate, injection of pressure

thru the inflating valve beyond such operating
-pressure merely causes the autematic release of

said safety valve, so that any such excess pres-
sure readily escapes therethru and prevents
super-infiation. ]

In the operation of this device, it will be as-
sumed that at the start the device is attached to
& plurality of (in this instance, two) tires with
both of said tires inflated, the relation of the
parts of said device being as shown in Figs. 1 {o
8, inclusive; also, that the pressure from s sup-
ply line thru the single valve 87 into the space
around said bellows has partially collapsed said
bellows into the position shown in Fig, 1, so that
the ring flange 27 depresses each of the levers 29
and the cooperating valve stems 29. However, as
long as the pressure designed for the tires, and
for which pressure the device has been adjusted
by properly setting the nut 80 is not exceeded,
said flange 27 does not bear against the lever 88

16
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20
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sufficiently to open the safety valve 88, tho if too .
great pressure should continue to be forced into

the device, and said safety valve should not im-
mediately respond thereto, said ring flange and
lever will positively actuate the same, and thus
release the excess pressure. :

With both of the levers 28 depressed, it will be
evident that the pressures within the two tires
are equalized, and therefore if the vehicle en-
counters and passes over a crowned road, or
other irregularity, the tire receiving the greater
external pressure, and which would ordinarily
experience a correspondingly  increased internal
pressure, automatically releases a sufficient por-
tion of its own air pressure thru its valve, and
thru the space around said bellows, and thru
the valve of and into the other tire, to continue
the maintenance of equal pressure in both tires,
until another external pressure condition shall
cause an additional flow of air in the same direc-
tion, or a recession of the air in the opposite
direction.

With the existence of this condition of operation
and the bellows partially collapsed, against the
tension of the spring 18, the shaft 1§ is in a
right-hand position' (as viewed in Fig, 1), and the
disc 58 has its Iugs 60 free from engagement with
the slots 38 in the annular member 31, so that
gravity in acting upon the pendulum weight 35’
maintains the annular members 34 and 37 in rel-
atively stationary position, as the remaining parts
of the device rotate in accordance with the wheel
3 and tires 5. Now, if one of the tires is punctured
or “blows out”, its pressure immediately decreases
and thereby bleeds air from within the device sur-
rounding the bellows, thus permitting the spring
18 to force the ring 25 inwardly or towards the
left (as shown in Fig. 1), and accordingly the
shaft 15 with the disc 58, until the lugs 60 of the
latter enter the slots 38, and upon engaging the

-ends of said slots cause said disc, normally rotat-

ing with the supporting wheel and diaphragm 43,

to cease rotating with the diaphragm and instead -
-'remain stationary with relation to and by virtue
-of the stationary force or inertia of the pendulum,
~and thereby cause the pawls 40 to rotate (rela-

tively speaking) with respect to the ratchet teeth
41 which In reality rotate with the wheel, with
the result that very rapid vibrations are imparted
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to the diaphragm 83 thru the medium of the plate
82, causing sufficient sound to reach and warn
the driver of the vehicle that one or hoth of the
tires has become deflated.

Upon hearing this alarm, the driver will usually
stop his vehicle as soon as possible, and by de-
pressing the stem 88 of each of the test valves 88
of the angular terminals 32, he can determine
which of the tires must be replaced. Thereupon,
he will if possible dismount the deflated tire and
mount and connect a fresh tire to the device by

. means of the tube T as in the first instance. The
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fresh tire it will be assumed is already inflated at
operating pressure or above. After this tire is
placed in operative position and duly connected,
manually turning the lever 48 for a moment will
both release the alarm by virtue of its cam §i
shifting the disc §8 outwardly, so that its lugs are
again free from engagement within the slots 38,
and also thru the shaft 15 and ring 25 cause the
valve stems 28 to be depressed, thereby permitting
enough of the pressure within the fresh tire to
pass thru the device and partially re-inflate the
old tire remaining upon the wheel, until the pres-
sures in the two tires are equal, the lever 3% and
thereby the cam 5! then being returned to their
normal positions (Figs. 1and 3), and the pressures
in the two tires then combining to hold the alarm
disc 58 in inoperative or outer position, as before
described. The vehicle can then be driven to the
fearest or suitable air-filling station, where the
air supply pipe will be connected to the valve &1,
and the pressure simultaneously raised in both
tires to the desired degree. The desired pressure
can be determined, either by the use of 2 separate
pressure gauge, or upon the exhausting of excess
air past the safety valve ¢3, or the appearance of
«Full” or some similar indicium upon the drum
99 thru the window aperture 16. Note, however,
that if the pressure in the spare tire is sufiiciently
shove normal operating pressure, equalization will
bring both tires to operating pressure, upon oper-
atively mounting the spare tire and manipulating
the device as described.

On the other hand, if the driver does not have a
good spare tire, or is unable without aid to chiange
the deflated tire for another, he will upon hearing
the alarm dismount, probably tho not necessarily
note which of the tires requires changing, and by
turning the lever 8¢ only until its notch 52 en-
gages and receives the lug 54, re-set or release the
alarm by effecting a withdrawal of the lugs 88
from within the slots 38, as before, but without

_shifting the disc 858 sufficiently to depress the

valve stem 28 of the inflated tire, and thereby re-
leasing the air pressure stored therein. Iowever,
when he finally reaches a locality where he can
conveniently change the deflated tire, or where he
will have the help needed, he will effect such
change and then further turn said cam 51 until
the valve stems 29 are depressed, as in the case
previously described, after which said lever and
associated cam will be returned to their normal
positions as before.

In constructing this device, if the pawls and
ratehet teeth are properly shaped, said device is
made interchangeable for use upon wheels upon
either the right or left sidesof a vehicle. Also, the
same size device of this construction is made
adaptable for tires of widely different air pres-
sures, by removing the diaphragm 43, nut 63, and
disc 58, so that by means of a suitable spanner
wrench the nut 80 can be adjusted, to thereby
vary the tension upon the spring 18 and corre-
spondingly the pressures at which the bellows will

2,068,064

respond in automatically shutting off one of the
valves 38, when the tire of the other such valve is
deflated below a predetermined pressure. After
siich setting, the said disc and diaphragm are re-
placed and the device is placed in operation as be-
fore.

Referring to Fig. 9, a construction is here shown
which is similar in design and function to that
hereinbefore described, but without there heing
present any manually operable means such as the
lever 48 for indirectly re-setting the valves 3 by
depressing their respective stems, as described, for
the purpose of equalizing the pressures in the tires
attached to said valves, following the substitution
of a new or inflated tire for one that has become
deflated for any reason. In this case, the exposed
valve terminals 32, in addition to being connected
by tubes T to the respective tires, as above de-
scribed, are themselves provided with auxiliary
valves to which couplings 892 detachably secure
tubes 80, which in turn are normally connected
thru a common Y-shaped coupling i with the
central infiation valve 87. It will be noted thal the
stems 82 of the valves 88 extend thru the respec-
tive couplings §9 for manual actuation when de-
sired, and that the coupling 81 is attached to sald
inflation valve except when it becomes necessary
to inflate both tires, after one or both of them
have been replaced upon the wheel and their in-

ternal pressure equalized. This equalization of ¢

pressure, following the attachment of an infiated
tire to a wheel in combination with one in which
the pressure has become diminished, as above de-
scribed, is accomplished by manually depressing
for a moment the valve stem connected o the in-
flated tire, thereby permitting some of the air un-~
der relatively high pressure to rush into the
chamber surrounding the bellows 23, which there-
upon contracts and depresses the stems of both of

the valves 38, as a resuit effecting and. thereaiter A

maintaining such equalization of prggsure in the
two tires. S
Referring now to Figs. 10, 11, 12 and 13, a con-
struction is here shown which does not derend
upon the presence and use of a gravity-actuated
pendulum as g relatively stetionary element, tho

®
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the use of this form of the device is limited to

vehicles in which a stationary axle 93 extends
thru and is accessible from the outside of the
wheel which surrounds such axle. In this in-
stance, a back plate 94, having an internal cir-
cumnferentially extending chamber &5, is secured
by spaced brackets 88 to any suitable points 1pon
or built in the hub §7. Spaced ordinary neu-

- matic inflation type valves 98 extend radially

thru the outer walls of this back-plate into said
chamber, and upon their outer ends carry termi-
nals 99, themselves being provided with- valves
100, having freely extending, manually engage-
able stems 101, and also connected by tubes {2
to the respective tires, as in the cases above de-
scribed. The stem (03 of each of the valves 98
engages one arm of a bellecrank lever {04, piv-
otally mounted within the chamber 85 and hav-
ing another arm in engagement with a flange
105, attached to a bellows 106 which at its oppo-
site end abuts against a shoulder 10T of a circu-
lar member {08, secured to the inner surface of
said back-plate and provided with an axial open-
ing 109, closed by the axially apertured boss {10
of a plate til. As the position of said bellows
is eccentric with respect to the axis of the back-
plate, said boss is eccentric with respect to .ald
last-named plate.

A shaft 112 has one end rigidly secured to said
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‘pawls to rapidly vibrate said dlaphragm and

axle 93 and extends thru g centrally disposed
bore 113 in said back-plate, its opposite end
extending thru the plate §1{ and securely carry-
ing adjacent thereto a disc 114, having circum-
ferentially spaced apertures {18, adapted to re-
ceive the lugs 116 of a disc | i1, reciprocatably
carried by the outer end portion of said shaft 142,
thru the medium of anti-friction means {18.
Said last-mentioned disc is provided with a pe-
ripheral groove {19, in which is. slidably posi-
tioned a yoke 128, having an offset or enlarge-
ment 124, which is secured to the outer free end
of a shaft 122, in turn extending axially thru
an adjustable nut 123, in the threaded aperture
of the boss 1108, Said shaft 122 thence extends
thru the bellows {86, is secured to the flange 165
and has its opposite end slidably positioned
within a recess 124 in a box {25, forming an
Integral inward extension of the rearward wall
of the back-plate 94. Thus, upon the inward
extension of said bellows thru expansion under
the influence of.a coil spring, similar to the
spring 78 of Fig. 1, upon a lowering of the pres-~
sure surrounding said bellows, the shaft 122 is
forced inwardly, or to the left as viewed in Pig.
11, thereby shifting the disc 117 in the same di-
rection, so that the lugs 146 enter the apertures
{45 in the disc 114, and thereby arrest the nor-
mal rotation of said disc 017 (when the wheel
and tires are revolving during movement cf the
vehicle), o
This last-mentioned disc is provided at ‘cir-
cumierentially spaced intervals with parallel
bores thru which extend pins (28, one end .of
each of which normally bears lightly against
ihe adjacent surface of the disc 11§, while the

_opposite end of each such pin is so shaped as to

comprise s pew! in engagement with ratchet
teeth 127, carried in 2 circular row by the periph-
eral portion of a relatively rigid plate (28, and
concentric with the shaft 142, said last-named
plate being centrally secured to the central por-
tlon of a resonant diaphragm- 129, which forms
& closure for the otherwise open side of & cy-
iindrical casing member 188, secured to and form-
ing with the back-plate 96 an enclosure for the
mechanism just described. As in that form of
ibe device first described, a rocking lever 131 is
suitably mounted as shown in Fig. 1, and is pro-
vided with a portion . (132 which at times may be
engaged by the cam-shaped end portion 133 of
& radially extending shafi 134, carrying upon its
outer end a lever 135, fogether forming a com-
struction which is simiiar in construction and
Operation to the corresponding structure herein-
before described in relation to Figs. 1 t0 8. The
opposite portion of the lever 13 {, as in the former
case, is provided with an extension #1386, provided
wWith & rack 137 in engagement with a pinion {38,
carried by the inner end of s second radially
extending shaft {38, to the outer end of which

is attached a drum 148, surrounded by a protect~

ing transparent member 144, and operative by
the position of suitable indicig, upon its periphery
to indicate the relative degree
tires connected to the improved device, all as alse
hereinbefore described, 'This form of the device
is furthermore provided with an inflating valve
{82 and exhaust valve 143, as in the first instance.

In operation, this medification of the inven-
tion, upon a decrease in air pressure surround-
ing the bellows, as before mentioned, causes the

“disc 117 to cease rotating as the casing members
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84 and 130 continue to rotate with the wheel to
which they are connected, thereby causing the

.lar flange (55, in engagement

of inflation of the -

8

effect a loud warning, designed to notify the
driver of the vehicle that one of said tires has

become deflated, whereupon he stops the ve-
.hicle, replaces the deflated tire, equalizes the

pressures in said tires, re-sets the alarm by
manually oscillating the lever 35, and re-in-
fiates to standard pressure both tires, as here-
inbefore described.

Referring finally {o Figs. 14, 15 and 16, an
adaptation of the invention is here shown which,
instead of including a resonant diaphragm, sig-
nals information regarding the deflation of g
tire directly to the vicinity of the driver of the
vehicle. 1In this instance, a casing comprising s
suitable back-plate 145 is secured in any desired
manner to a wheel (not shown), represented by
8 concentrically arranged brake drum 148. 'To
the forward or outer surface of said plate is
secured a second casing member (47, carrying
upon its inner surface a bracket 148, providing
a pivotal mounting for a lever [49, one end of
which is connected with one arm of a second
lever 180, pivotally supported at 181 and having
its opposite end in turn pivotally connected to
the outer end of a shaft 152, which extends thru
the bellows 153, bearing member 156, and circy-
with levers (56
in cooperation with the stems ' 157 of  ordinary
pneumatic infiation type valves (58, having ter-
minals (89, adapted to be connected to tires by
means of tubes or the like, ai] as above described.

That end of the lever 149 opposite to the lever
{56 is connected by means of a stiff wire or the
like 160, extending thru g protective guide .tube
{61, to one end of a hell-crank lever 162 pivotally
carried by the brake drum 146, and having its op-
posite arm connected to and operative to recip-
rocate a rod 168, the opposite end of which car-
ries an anti-friction roller 164, which as the said
drum rotates and said rod is in its innermost
position, as a result of the contraction of the bel-
lows (upon the deflation of g tire), depresses a
cam-shaped lever 165, pivotally carried by the
stationary backing plate 168, which closes the in-
terior of the drum. Said last-named lever, which
is normally maintained in outward pdsition
under tension of 2 spring 167, upon being inter-
mittently depressed by said rod, closes a contact
between an extension of said lever and a fixed
contact point (68, carried by said backing plate.

An electric current thereupon passes from a bat-

tery 169 to a bell 178 thru suitable connecting
wires {14, and said backing plate thru which the
circuit is completed. Thus, upon a tire becom-
ing deflated, a warning is transmitted by means
of the bell to the vicinity of the driver, or in lieu
of such electric. circuit, as shown in Fig. 14, an
extension {72 of the lever (65 may comprise g
clapper or striker for a gong 178, secured directly
o said backing plate (88, said clapper-actuating
lever being actuated in the same manner as here-

. inbefore described.

Having thus described my invention, what I
claim and desire to protect by Letters Patent of

‘the United States is:—

1. An alarm for pneumatic tires, comprising
& resonant member, an actuating member, one
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of said members being rotatable with respect to

the other, an intermediate member cooperating
with said resonant member and normally sta-
tionary with respect thereto, means operative to
effect - inter-engagement of said intermediate
member with said actuating member, to cause
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said intermediate member to rotate with respect 75
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to and actuate said resonant member to produce
sound, and an air conduit extending between a
tire and said means, to permit air in such tire to
actuate said means upon 2 change in pressure
within the tire. :

2. An alarm, comprising a normally rotating
sound producing member, a relatively stationary
actuating member, an intermediate member co-
operating with said first member -and normally
stationary with respect thereto, and means oper-
ative to effect inter-engagement of said actuat-
ing member with said intermediate member, to
cause said intermediate member to rotate with
respect to and actuate said first member to pro-
duce sound.

3. An alarm, comprising & diaphragm having
ratchet teeth, mounted upon and adapted to ro-
tate with a wheel, & substantially stationary pen-
dulum also carried by such wheel, & disc nor-
mally rotatable with said diaphragm and carry-
ing a pawl engageable with said teeth, means to
jnterlock said disc with ‘said pendulum, and re-
silient means controlled by the pressure in & tire
carried by said wheel, operative upon & decrease
in such pressure to cause said interlocking means
to operatively connect said disc to said pendulum,
and cause said pawl in engagement with said
teeth to vibrate said diaphragm.

4. An alarm, comprising & diaphragm having
irregularities, mounted upoh and adapted to ro-

tate with a wheel, & substantially stationary -

gravity-actuated member also carried by said
wheel, a reciprocatable disc normally rotatable
with said diaphragm and carrying a reciprocat-
able pawl engageable with saié irregularities,
means to interlock said disc with said gravity-
actuated member, said pawl bearing against said
member and operative to be maintained thereby
in engagement with said irregularities, & shaft
carrying said disc, & support for said member and
said shaft, and coliapsible means operative to
shift said shaft with respect to said member and
to operate said interlocking means, as the pres-
sure varies in a tire connected thereto.

5. An alarm, comprising & resonant member
mounted upon and adapted to rotate with a ve-
hicle wheel, a substantially stationary member
also carried by such wheel, mezas normally ro-
tatable with said resonant membper and engage-
able therewith, expansible means controlled by
the pressure in a tire carried by the wheel, oper-
ative upon a decrease in such pressure to permit
said rotatable means to interengage said sta-
tionary member, to cause said resonant member
to audibly vibrate, a casing for said stationary
member, said rotatable means, and said ex-
pansible means, of which casing said resonant
member forms & portion, means to operatively
secure said casing to & vehicle wheel, and an air
conduit connecting a tire to the interior of said
casing.

8. An alarm, comprising a digphragm having
ratchet teeth, mounted upon and adapted to ro-
tate with a wheel, & substantially stationary
pendulum also carried by such wheel, a dise nor-
mally rotatable with
ing a pawl engageable with said teeth, means’to
interlock said disc with said penduium, and re-
silient means controlied by the pressure in a tire
carried by said wheel, operative upon 2 decrease
in such pressure to cause said interlocking means
to operatively connect said disc to said pendulum,
and cause said pawl in engagement with said
teeth to vibrate said diaphragm, a casing for said
pendulum, said dise, said interlocking means, and

said diaphragm and earry- '
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said resilient means, and formed in part by said
diaphragm, means to operatively secure said
casing to a vehicle wheel, and an air conduit con-
necting a tire with the interior of said casing.

7. The combination of a casing adapted to be
secured to and rotatable with a vehicle wheel, &
valve extending into an air-tight chamber within
said casing, an air conduit connecting a tire upon
said wheel with said valve, a resiliently positioned
bellows within said chamber operative in one
position to open said valve, & gravity-a,ctuated
member relative movable with respect to said
casing, a resonant diaphragm rotatable with said
casing, an intermediate member normally rotat-
able with said diaphragm and adapted to inter-
jock with said gravity-actuated member and be-
come Totatable with respect to said diaphragm,
and means movable by said bellows upon & change
of pressure within said tire and said chamber,

to permit closing of said valve and shift said last- &

named member into locked relation with said
gravity-actuated member, to cause the actuat-
ing member to audibly vibrate said diaphragm.

8. The combination of & casing adapted to be

secured to and rotatable with & yvehicle wheel, 2

a valve extending into an air-tight chamber with-
in said casing, an air conduit connecting a tire
upon said wheel with said valve, a resiliently £o-
sitioned bellows within said chamber operative
in one position to
actuated member relatively movable with respect
to said casing, a resonant diaphragm rotatable
with said casing, an intermediate member nor-
mally rotatable with said diaphragm and adapted
to interlock with said gravity-actuaied member
and become rotatable with respect to said di-
aphragm, means movable by said hellows upon

a change in pressure within said tire and said
chamber, to permit closing of said valve and
shift said last-named member intc locked rela-
tion with said gravity-actuated member, to cause

the actuating member to audibly vibrate ¢
diaphragm, and means extending outside of said
casing to permit the release of said actuating
member from engagement with said gravity-acili~
ated member, and the chifting of said bellows to
reopen said valve.

9. The combination of & casing adapted to be
secured to and rotatable with a vehicle wheel, a
plurality of valves extending into an air-tight
chamber within the casing, an air conduit con-
necting each of said valves with one of & plu-
rality of tires upon such wheel, a resiliently po-
sitioned bellows within said chamber operaiive

in one position to open said valves simultaneously, 55

to permit the maintenance of equalized pressuré
within the tires thru said chamber, & gravity-
actuated member relatively movable withh re-
spect to said casing, a resonant diaphragm 10~
tatable with said casing, an intermediate mem-
ber normally rotatable with said diaphragm and
capable of moving into inter-engagement with
said gravity-actuated member, so as to become
rotatable with respect to said diaphragm, and
means movable with said bellows upon a changc
of pressure within one on said tires and said
chamber, to permit closing of said valves and
prevent the deflation of the other tire, and fo
shift said actuating member into inter-engage-
ment with said gravity-actuated member, to
cause the latter to audibly vibrate said di-
aphragm, and means for adjusting the resiliency
with which said bellows is positioned, to accom-
modate its operation to tires of different operating
pressures.

open said valve, & gravity- 3¢
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10. The combination of a casing adapted to
be secured to and rotatable with a vehicle wheel,
8 plurality of valves extending into an air-tight

chamber within said casing, an air-conduit con-.

necting each of said valves with one of a plu-
rality of tires upon such wheel, a resiliently po-
sitioned bellows within said chamber operative
in one position to open said valves simultaneously,
to permit the maintenance of equalized pressure
within the tires thru said chamber, a gravity-
actuated member relatively movable with respect

- to said casing, a resonant diaphragm rotatable
with said casing, an ihtermediate member nor-"

mally rotatable with said diaphragm and capable
of moving into inter-engagement with said last-
named member, so as to become rotatable ‘with
respect to said diaphragm, and means movable
with said bellows upon a change of pressure
within one of said tires and said chamber, to
permit closing of said valves and prevent the
deflation of the other tire, and to shift said actu-
ating member into inter-engagement with said
gravity-actuated member, to cause the latter to
audibly vibrate said diaphragm, and visugal means
movable in accordance with the reciprocation of
said actuating member, to indicate the relative
degree of inflation of the tires when inter-con-
nected, ana of either tire when deflated.

11. The combination of a casing adapted to
be secured to and rotatable with a vehicle wheel,
a plurality of valves extending into an air-tight
chamber within said casing, an air conduit con-

- necting each of said valves to one of a plurality
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of tires upon such wheel, a resiliently positioned
bellows within said casing chamber operative in
one position to open said valves simultaneously,
to permit the maintenance of equalized pressure
within the tires thru said chamber, a gravity-
actuated member relatively movable with re-
spect to sald casing, a resonant diaphragm ro-

tatable with said casing, an intermediate mem- .
ber normally rotatable with said diaphragm and -

capable of moving into inter-engagement with
said last-named member, so as to become ro-
tatable with respect to the diaphragm, means

moveble with said bellows upon 2 change of pres- .
sure within one of said tires and said chamber, -

to permit closing of said valves and prevent the
deflation of the other tire, and to shift szid ac-
tuating member into inter-engagement with said
gravity-actuated member, to cause the Iatter to
audibly vibrate said diaphragm, and .means ac-

cessible from the outside of said casing to re-.

lease said actuating member from said gravity-
actuated member and to re-open said valves, and
permit the increase of pressure within said cham-
ber to maintain said bellows in normal position,
said valves open, and said last-mentioned mem-
bers in released relation. ' C

12. An alarm, comprising a resonant member
having irregularities, mounted upon and adapted
to rotate with a vehicle wheel, g substantislly
stationary gravity-actuated member slso carried
by said wheel, a disc normally rotatable with said
resonant member and having movably mounied

" members engageable with saild irregularities,

means for interlocking said disc with said stg-

- tionary member, and expansible means controlled

70

76

by the pressure in a tire carried by the wheel,
operative upon a decrease in such pressure to
permit said interlocking means to secure said
disc to said stationary member, to cause said
movably mounted members in engagement with
said irregularities to vibrate said resomant mem-

ber, '

Y4

13. The combination of & casing adapted to be

secured to a vehicle wheel provided with a plu-
rality of tires, a pneumatically actuatable alarm
within said casing, an air-tight chamber within
said casing, means extending into said chamber
to actuate sald alarm, an opening leading inte
said chamber, separate valves léading into said
chamber and connected by conduits with a plu-
rality of tires carried by the vehicle wheel to
which the casing is attached, air conduits con-
necting said first conduits together and to sald

" opening, and valves in said last-named conduits,

between said separate valves and said opening.
14. An alarm, comprising a resonant member
mounted upon and adapted to rotate with a ve-

" hicle wheel, a substantiaily stationary member

attached to the axle of such wheel, means nor-
mally rotatable with said resonant member and
engageable therewith, and expansible means con-
trolled by the pressure in a tire carried by the
wheel, operative upon a decrease in such pressure
to permit said rotatable means to inter-engage
said stationary member, to cause said resonant
member to audibly vibrate. :

15. An alarm, comprising a resonant member
mounted upon and adapted to rotate with 2 ve-
hicle wheel, a substantially stationary member
attached to the axle of such wheel, means nor-
mally rotatable with said resonant member and
engageable therewith, expansible means con-
trolled by the pressure in a tire carried by the
whesel,
sure to permit said rotatable means to inter-en-
gage said stationary member, to cause said reso-
nant member to audibly vibrate, 2 casing for said
stationary member, said rotatable means, and

. said expansible means, of which casing said reso-

nant member forms a portion, means to securs

_ said casing to a vehicle wheel, a valve extending
.into said casing, an air conduit connecting a tire.

upon the wheel to said valve, and means acces-
sible from the outside of said casing to release
sald rotatable means from inter-engagement with
said stationary member and to open said valve,
and permit- the increase of pressure within said
chamber from the tire to maintain said expan-
sible means in normal position, said valve open,
and said inter-engaging members in released
relation., )

16, An. alarm, comprising' an audible means,
actuating means for said first means carried by
a vehicle, a casing carried by and rotatable with
2 wheel of such vehicle, a valve leading into said
casing, an air conduit connecting a tire upon such
wheel with sald valve, expansible means in said
casing and operative in one position to maintain
said valve open, and power transmitting means
actuated by said expansible means to cause said
actuating means to operate said asudible means

upon & decrease in the air pressure within the

tire.
17. The combination of a vehicle wheel carry-

perative upon a decrease in such pres-
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ing a pneumatic tire norinally resting upon a sup- -

porting surface, with an alarm, comprising 2
sound producing element, a gravity actusted
member relatively movable with respect to the
wheel when rotating, and at all times free and
independent of such tire-supporting surface and
means operative upon a change in pressure in
the tire to cause said member to sound the alarm.

18. The combination of a vehicle wheel carry-
ing & pneumatic tire normally resting upon a sup-
porting surface, with a sound producing element,
8 gravity actuated member at all times free to
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rotate with respect to said wheel and tire and 75
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independently of such tire-supporting surface,
and means operative upon a change in pressure
in the tire to cause said member to operate said
element.

19, The combination of a wheel carrying a
pneumatic tire normally resting upon a support-
ing surface, with an alarm, in turn comprising &
gravity actuated member at all times free to
rotate with respect to said wheel and tire and
independently of such tire-supporting surface,
and o sound producing device adapted to be op-
erated by said member upon & change in the
pressure within the tire.

20. The combination of & shaft, a wheel rotat-
ably mounted thereon and a pneumatic tire in
turn mounted upon said wheel, 2 gravity actu-
ated pendulum also supported by said shaft, an
sudible alarm, and pneumatically actuated means
operative upon & change in pressure in the tire, to
eause said pendulum to operate said alarm.

21, The combination with a vehicle wheel and
its pneumatic tire, of & normally inoperative
aundible alarm, comprising parts producing sound
upon relative movement therebetween but nor-
mully rotating with the wheel, means non-rota-
iive with the wheel, and means operative upon a
ehange in tire pressure to connect one of said
parts with the non-rotative means, whereby 1o
produce said relative sound producing movement.

%% The combination with a vehicle wheel and
11+ pneumatic tire, of a normally inoperative
comprising parts preducing an alarm upon
7e movement thereof hut normally rotating
{ner and with the wheel, means non-rotative
% the wheel, and means operating upon a
change in tire pressure to connect one of said
parts with the non-rotative means, whereby to
produce said relative alarm producing movement.

93, The combination withh a wheel with dual
i yneumatic tires,

of 2 pressure equalizer means
operating to shut off a given tire after a predeter-
mined drop in pressure produced therein by a
drop in the pressure of the other tire, an audible
slarm device carried by the wheel, and adjustable

"8% means operative to permit the operation of said

2,056,064

glarm either during or after said predetermined

drop in pressure.

24. The combination of a vehicle wheel ang its
pneumatic tire with an audible alarm comprising
a casing unitarily attached to said wheel, and
rotatable therewith, a gravity-actuated member
within said casing, means to operatively connect
the interior of said casing with said tire, and
means actuated upon a decrease in the pressure
within said tire below a predetermined degree to
cause said gravity-actuated means to sound said
alarm.

95. The combination of a vehicle wheel with its
plurality of pneumatically inflated tires, an audi-
ble alarm comprising & casing forming a unitary
part of said wheel and rotatable therewith, a
gravity-actuated member carried by said casing,
means to operatively connect the interior of said
casing with each of said tires, and means actu-
ated upon a decrease in the pressure within one
of said tires below a predetermined degree to
cause said gravity-actuated means to actuate sald
alarm. T

28. The combination of a vehicle wheel with its
plurality of pneumatically inflated tires, a casing
unitarily attached to said wheel and rotatable
therewith, an audible alarm comprising a part of
said casing, a gravity-actuated member carried
by said casing, means operative to connect the
interior of said casing with each of said tires, and
means actuated by a decrease in the pressure
within one of said tires below & predetermined
Aspree to cause said gravity-actuated means to
sctuate said alarm. :

7. The comnbination of a wheel and its pneu~
matic tire, a normaliy inoperative sound preduc-
ing element, 2 non-rotating gravity actuated
member carried by and rotatable with relation io
said wheel when said wheel is itself rotated, and
rmeans whereby said member while hanging freely
suspended causes sald element to produce sound,

‘when the pressure within said tire falls below &’

pre-determined degree. .
. WARREN FENTON.
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