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0o all whom tt may concermn.:

Be 1t known that I, ORLAND D. ORVIS, a
citizen of the United States, and a resident of
the eity of Chicago, county of Cook, and State
of Illinois, have invented certain new and
useful Improvementsin Coin-Controlled Spi-
rometers, of which the following is a specifi-
cation. |

This invention relates to improvements in
coin-released spirometers in which the ap-
paratus is normally controlled to prevent its
use by devices which may be released by a
coin deposited in the machine, and has for its
prime object to have the locking device auto-
matic in 1ts operation, so that but asingle nse
thereof can be made on the deposit of each
coin, the locking device automatically oper-
ating to lock the apparatus against a second
or further use of the apparatus without first
depositing another coin in the machine.

Another object is to provide certain novel
details for the cmrylnﬂ' out of my invention
and to insure efficiency in the operation of the
machine as a whole, all as 1llustrated in the
accompanying drawings, in which—

Figure 1 represents a front elevation of &

splrometer embodying my invention; Fig. 2, |

a rear elevation thereof with the back of the
casing removed; I'ig. 3, a vertical section
through the sight-tubes or indicator of the
app&ratus and Iig. 4, a diagrammatic detail

section, on an enl.:nﬂ‘ed scale, more clearly

bhOWIIlU' some of the Operatmfr parts of the
maehine, particularly the fluid-reservoir and
the connections therefrom to the mouthpiece.

Similar letters of reference indicate the
same parts in the several figures of thedraw-
ings.

Referrmfr by letter to the aceompanymw
drawings, A indicates a box orcasing of suit-
able dimensions and any desired ornamental
finish, on the frontface of whichis arranged a
seriesof glass or other transparent tubes B,(or
a single swht tube may be employed of any
desired contour in cross-section ,) Which tubes
connect at their upper and lower ends, re-
spectively, with chambers C D, with which
they have open commiuinication.

Within the casing is located a reservoir K,
containing a suitably-colored fluid, prefer-
ably glycerine diluted with distilled rain-

nearly to the bottom thereof, with the cham-
ber D at the lower end of the sight-tubes or
indicator B, before referred to, and which may
be prow*lded with a vertically-arranged scale
G for indicating to the user through the me-

55

dinm of the liquid the force or strength test

of the lungs. The chamber C at the upper
ends of the sight-tubes or indicator is in turn
connected by a pipe H with an air-tight cham-
ber I, in which is located a spring-seated
piston J, the resistance of which may be
varled by adjusting the force of the spring
in any well-known manner, so that as the lig-
uid is forced from the reservoir up into the
sight-tubes the air contained in said tubes
will be forced by the liquid into the closed
fixed chamber, or more properly speaking, the
compression-chamber, thus lifting the piston
therein against the force of the spring, so as

to compress the latter and correspondingly

compress the air, which compression, asa mat-
ter of fact, of
lung power. The liquid is expelled from the
reservoir by the direct action of the breath

or lung power of the operator through the

medium of a tube K, provided with a Smta,ble
mouthpleee L and suspended upon the front

of the casing in convenient position for use,

the inner end of which tube connects with
the lower end of the piston-chamber M, the
purpose of which will be described farther

on, which chamber is connected at a point a

suitable distance above the bottom by a tube
N with a valve-chamber O, which in turn is
connected by a pipe P with the reservoir E
above the line of the liquid contained therein.
Within the valve-chamber works a valve Q,
fitting in the chamber like a piston and pro-
vided at its center with a passage R of small
bore, leading from the chamber to the pipe P.
Thisvalveis of sufficient height to, when rest-
ing upon the bottom of the chamber, close out-
let-ports S, formed in the side walls of the
chamber. Hence when the mouthpiece is
blown into the airwill pass through the tube
K, piston-chamber M, tube N, valve-chamber
O, passage R, and pipe P into the top of the
reservolr, foreing the liquid therefrom up into
the indicating sight-tubes, so as to compress
the air above the liquid in the manner be-
fore described and at the same time indicate

water, and connected by a pipe F, reaching l to the operator upon the scale G the strength
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of his lungs. Immediately he ceases blowing,
however, the fluid under the combined 1n-
fluence of the compressed air and gravity will
be forced back into the reservoir, thereby
causing the discharge from the reservoir of
the air blown therein, which air, by reason ot
the contracted passage R in the valve Q,
whieh is of less diameter than the pipe P
which leads from the reservoir, will act npon
so as to lift the valve in its chamber, and
thereby open the discharge-ports 5, thus per-
mitting the escape of the air without the ne-
cessity for passing back through the mouth-
piece and tube. | |
To prevent the use of this spirometer for
lung-testing without first depositing a coin in
the machine, I provide in the piston-chamber
M a piston a,the rod or stem b of which passes
freely through the head of the piston-cham-
ber, working in suitable guides ¢, and 1s op-
posed by a stop d, which when the mouth-
piece is blown into without first depositing
a eoin will prevent the rising of the piston

sufficiently to open the end of the tube N

leading to the reservoir, and thereby prevent
the use of the apparatus. This stopisin the
shape of a bell-crank lever,onearm of which
projects into the path of movementof the rod
b, while the other arm hangs in substantially
a vertical position and has a weight e secured
thereto for the purpose of normally main-
taining the stop in the position shown by full
lines in Fig. 5 (in the path of movement of
the piston-rod) and of automatically restoring
the stop to that position after each use of the
apparatus, as will be more clearly understood
farther on. This stop is pivotally secured to
a trip f, pivoted to a bracket projecting from
the piston-chamber and extended or weighted
on the side of the pivot opposite the stop, so
as to be normally maintained in the elevated

position shown by full lines in Fig. 5, with

the weighted or extended portion bearing
upon a suitable rest g of any character that
will prevent further movement of the trip in
that direction. This trip at a point immedi-
ately above the stop and piston-rod is pro-
vided with a top pocket /i for reception of
the coin, which is dropped therein through a
slot 2 in the bottom of an inclined trough y,
the upper end of which terminates at the slot
Jc, through which the coin is introduced into
the machine. At a point below the trip is
located another inclined trough [ to receive
the coin when discharged from the pocket in
the trip and conduct it into a suitable recep-
tacle m, located within the casing of the ma-
chine. Ilence when the coin drops from the
trough 4 into the pocket in the trip at one
side of the pivot thereof the gravity of the
coin will be sufficient toovercome the counter-
balance or weight of the trip and swing the
trip upon its pivot, causingit to drop to a po-
sition shown by dotted linesin Fig. 5, in which
position it will remain after. discharging the
coin into the trough (.

When in this posi- |
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of the path of movement of the piston-rod,
while the bottom of the pocket in the trip lies
directly in the path of movement of said rod
and the parts will remain in this position un-
til the spirometer isused. Immediately, how-

ever, the tube K is blown into the piston «

i

will be elevated sufficiently to open commu-
nication with the pipe N, and consequently
with the reservoir, and the same action of the
piston causes the roc 0 to strike against the
trip and restore the same to its normal ele-
vated position, the stop at this time being be-
low the end of the rod but bearing against
the side thereof and held in close relation
thereto by the weight ¢, the tendency of which
is to cause the stop to assume 1ts normal po-
sition, (shown by the full lines in Fig. 5,) but
which it is prevented from doing by the in-
terposition of the piston-rod. When the op-
eration is completed and the air is no longer
forced into the piston-chamber, the piston
will rall back to its normal position at the
bottom of the piston-chamber by gravity, and
as soon as the end of the piston-rod passes
below the stop the latter, under the influence
of its weight, will swing out to its normal po-
sition in the path of movement of the piston-
rod, and thus prevent a further use of the
spirometer without first depositing a coin in
the machine.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 15—

1. In a coin-controlled spirometer, the com-
bination, with & liquid-reservoir and an indi-
cator connected therewith, a piston-chamber
and a piston working therein for controlling
the admission of air to the reservoir, of a stop
device for preventing the operation of said
piston and a trip carrying said stop device
and operated by the coin for removing the

| same so as to permit the coperation of the pis-

ton, substantially as described.

2. In a coin-controlled spirometer, the com-
bination, with a liquid-reservoir and an indi-
cator connected therewith, a piston-chamber
and a piston working therein for controlling
the admission of air to the reservoir, of a stop
device for normally preventing the operation
of the piston and a trip carrying said stop
and alternately operated by the coin and the
piston, substantially as described.

3. In a coin-controlled spirometer, the com-
bination, with a liquid-reservoir and an indi-
cator therefor, of the alr-inlet passage, a valve-
chamber located in said passage provided
with outlet - ports, a valve working in said
chamber, normally closing said ports and pro-
vided with an air-passage of less diameter
than the passage connecting said chamber
with the reservoir, whereby when airis blown
into the reservoir the valve will be forced onto
its seat so as to close the outlet-ports, but
when the blowing ceases the back-pressure of
the compressed air in the reservoir will lift
the valve from its seat and open the outlet-

tion, it will be observed that the stop is out ! ports, so as to permit the escape of the com-
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pressed air therethrough, substantially as de-
scribed.

4. In a coin-controlled spirometer, the com- |

bination, with a liquid-reservoir and an indi-
cating-vessel connected at the lowerend there-
of with said reservoir, of a piston-chamber
connected with the upper end of said vessel
and a spring-seated piston in said chamber
opposing the passage of air from said vessel
1nto the chamber, substantially as deseribed.

5. In a coin-controlled spirometer, the com-
bination, with a liquid-reservoir, an air-inlet
passage, a valve-chamber located in said pas-
sage provided with outlet-ports, and a valve
working in sald chamber, normally closing
sald ports and provided with an air-passage
of less diameter than the passage connecting
sald chamber with the reservoir, of an indi-

cating-vessel connected at its lower end with

sald reservoir and atitsupper end with a pis-
ton-chamber, and a spring-seated piston work-
1ing 1n said chamber, opposing the passagze of
the air from said vesselintothe chamber, sub-
stantially as described. .

6. In a coin-controlled spirometer, the com-
bination, with a liquid-reservoir, a piston-
chamber, a piston working therein for con-
trolling the admission of air to the reservoir,
a stop device for normally preventing the op-
eration of the piston, and a trip carrying said
stop and alternately operated by thecoin and
the piston, of an indicating-vessel connected

-

at its lower end with said reservoir and atits
upper end with another piston-chamber, and
a spring-seated piston. working in said eham-
ber, opposing the passage of the air from said
vessel into the chamber, substantially as de-
seribed. | |

7. In a coin-controlled spirometer, the com-
bination, with a liquid - reservoir, a piston-
chamber, a piston working therein for con-
trolling the admission of air to the reservoir,
a stop device for normally preventing the op-
eration of the piston, a trip carrying said stop

and alternately operated by the coin and the

piston, an air-inlet passage connecting said
piston-chamber and reservoir, a valve- cha,m-
ber located in said passage, prowded with out-
let-ports, and a valve workm?' in said cham-
ber, normally closing said ports and provided
with an air-passage of less diameter than the

passage connecting sald chamber with the

reservoir, of an indicating-vessel connected
at 1fs lower end with said reservoir and at its

upper end with asecond piston-chamber and

a spring-seated piston working in said cham-
ber opposing the. passage of the air from said
vessel into the chamber, substantially as de-
scribed.

ORLAND D. ORVIS.

Witnesses:
R. C. OMOHUNDRO,
JAMES R. SCOTT.
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