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INITED STATES
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PaTENT OFFICE.

JOSEPH D. WOLF, OF BEAVER, PENNSYLVANIA.

LUNG=-TESTING MACHINE.

SPECIFICATION forming part of Letters Patent No. 781,627, dated January 31, 1905.
Application filed November 15, 1904, Serial No, 232,878,

To cll wihom (£ may conecern:

Be it known that I, Josera D. WoLr, a citi-
zen of the Unltbdbtdteb of America, 1051dmo
at Beaver, 1n the county of Beave:
of Pennsylvania, have invented certain new
and useful IHlpIOVGIIlE’Ht‘S in Lung - Testinge
Machines, of which thefollowing is a sljecm—
reference being had therein to the ac-
companying drawings.

This invention relates to certain new and
usetful 1mprovements in lung - testing ma-
chines; and the object of this invention is to
provide a machine of this type which will be
extremely simple in construction and com-
paratively inexpensive to manufacture.

The 1nvention contemplates a testing-ma-
chine whereinareservoirand eraduated stand-
pipe are employed, and to the reser Voir air is
adapted to be admitted to raise the liquid con-
tained 1n the same within the stand-pipe, and
I have provided a novel formof valve and coin-
controlling mechanism which will automatic-
ally operate when a coin is (epomted in the
machine and the operator admits air to the

SATE,

teretofore in machines of this type the
stand-pipes commonly used have been open at
their upper ends, whereby w
been raised a suf
emitted from said tube.
permits of all kinds of refuse, such as paper
anc the ends of cigars, beine placed in the tube
by the juvenile class that generally linger
around machines of this type when the same
are being tested. In my improved machine I

L]

close the upper end ot the stand-pipe and pro-

vide an auxiliary pipe within the stand-pipe,
whereby when the water has reached a certain

carried off from the stand-pipe without Inter-
fermg with the general operation of the ma-
chine.

1 have also provided novel means in connec-
tion with the machine whereby when a person
1s testing his lungs it will be impossible for
the operator upon once placing the machine
1In operation to inhale a fresh supply of air to
inject into the machine, means being provided

5o which will “LIltOmEtth&H\ cut off tht, a1r-con- .

and bta,te |

hen the water has
clent distance it will be
This construction

hetght or air has passed through the water af-
ter the same has reached this hewht may be

cluit when the operator has ceased to inject air
into the machine.

The invention finally consists in the novel
construction, combination, and arrangement

of parts, which will be hereinafter more fully

duscubed., and, referring to the drawings ac-
companying this application, like numerals
of reference designate corresponding parts

throughout the several views, in which—
Elguu_, 1 18 a front elev: Lthn of my 1m-
proved machine. Fig. 2 is a vertical sec-
tional view of the same. Fie. 8 is a vertical
sectional view of the casing of my improved
machine looking toward the inner front wall
thereof. Iig. 41s a transverse sectional view
takenon the line v # of Fig. 1. Fig. 5isa de-
tail view ot the coin-controlling mechanism,
showing the valve thereof in vertical section.
Figs. 6 and 7 are detail sectional views of the
valve, showing the piston in the two positions
1t will assume when the maehine is operated.

Fig. 8 1s a side elevation of the piston: and
Flg. 918 a side elevation of the v (1.1\-'e-c:-;1.81ng.,_

showing the inlet and exhaust ports.

Lo put my invention into practice, I em-
ploy a rectangular casing or
nated by the reference- numual 1, and upon
the base 2 of the casing or box I secure the
cleats 3 3, upon which is adapted to rest a

reservolr 4, which 1s preferably rectangcular

in shape and has 1its top 5 formed with
Hanged opening, as indicated at 6.
ervolr 1s also provided 1n its top with an air-
inlet pipe or nipple 7. In the flanged open-
ing 6 1s mounted a stand-pipe 8, which 1s pret-
erably made of a transparent material, such
as glass, this stand-pipe having a closed end,
as Indicated at 9, while the other end of
pipe 1s adapted to rest upon the base of the
reservoir and is tformed with a plurality of
openings 10, whereby the liquid 11 contained
within the reservoir will be admitted to the
stand-pipe and will assume a level therein
equivalent to that within the reservoir4. The
stand - pipe 8 1s secured within the flanged
openinﬂ' 6 b*; plaqtu -of- p{ui% or am %uimbl

meral 1> The bottom of the 1esuv_01_1 cen-
trally of the stand-pipe 8 is provided with a
flanged opening 14, through which extends a

box, as desig-
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'pipe 15, this pipe extending upwardly into

close proximity to the closed end 9 of the
stand-pipe 8. The pipe 15 is secured 1n the

flanged opening 14 by plaster-ot-paris or a

suitable cement, as designated at 16, this end
of the pipe being withheld from engagement

~with the base 2 of the casing of my improved

[O

machine by the cleats 3 3. The stand-pipe 8
is eraduated upon its front side, as indicated
at 17, each one of the graduations represent-

ing two ounces of liquid contained within the

reservoir, and the stand-pipe 1s made of a
sufficient size to have a capacity equivalent
to the reservoir. o

One of the side walls of the casing 11s pro-

vided with a cleat 18 near its upper edge, this

20

30

are adapted to protrude.

cleat serving to secure a suitable cover or lid
19 upon the casing. The lid is provided with
an opening 20, through which the stand-pipe
8 and the flanged opening 6 of the reservoir
Surrounding this
opening and the stand-pipe I provide a suit-
able metallic molding 21, which is in the form
of a split ring and is adapted to be placed

down over the stand-pipe 8 when the lid has
The inner face |

been secured upon the casing.
of the lid is provided with an angular clip 22,
which is adapted to engage in the cleat 18,
and the opposite edge of the lid is provided
with a suitable lock 23, which is adapted to
engage in the side of the casing 1, a suitable

- key 24 being employed to manipulate the

35

lock 23 to secure the lid 19 upon the cas-

ing 1. |
Reference will now be had to Figs. 3 to 9,

inclusive, wherein I have illustrated the coin-

AO

- withafunnel-shaped mouthpiece 28. Secured
- to the inner face of the front wall of the cas-

55
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65

controlling mechanism of my improved test-
ing-machine. Upon the front side of the
wall of the machine is mounted a substantially
I-shaped valve-casing 25, the lower end of
which protrudes without the casing, as indi-
cated at 26, and upon this end of the casing is
secured a flexible pipe 27, which is provided

ing adjacent to the valve-casing 25 1s an an-
coularly-disposed strip 29, and upon the upper
end of sald strip 1s pivotally mounted the
coin-receiving lever 30. This lever 1s pro-
vided with an enlarged portion 31 upon 1ts
nivoted end, while the qther end of said lever
extends outwardly and is bent downwardly to
a position in close proximity to the side wall
ot the casing 1.

be deposited, this coin being admitted to the
casing through an opening 33, formed in the
front wall. This opening is provided with a

slotted escutcheon-plate 34 and also with an
inclined plate 35, which is adapted to guide
the coin into the receptacle 32. The side of
the casing adjacent to the opening 33 1s pro-
vided with an angularly-disposed guide-plate
36, which is adapted to prevent the coin,

The end of this lever has its
sides bent upwardly, asindicated at 32, form-
ing a receptacle in which a coin 1s adapted to

781,627

which may be injected into the opening 33
with considerable force, from being displaced
without the receptacle 32 until the machine
has been operated. The enlarged portion 31
of the lever 30 is connected by a spiral spring
37 to the strip 29, this spring serving to nor-

70

mally hold the lever 30 in close proximity to -

the opening 33, as illustrated in Figs. 3 to 5,
inclusive, of thedrawings. The enlarged por-
tion 31 is also pivotally connected by a link
38 to a piston 39, that is slidably mounted
within the valve-casing 25. This valve-cas-
ing is provided with an outlet 40, which 18
connected by a flexible pipe 41 to the air-inlet
pipe 7 of the reservoir. The reference-nu-
meral 42 designates an exhaust-port formed

in the valve-casing directly above the outlet-.
The piston 89 has formedin 1ts one -
side a recess 43, the object of which will be

pipe 40.

presently described. |
The operation of my improved lung-testing
machine i1s as follows: The machine as con-

- structed by me is adapted to test the lungs of

a person by determining the amount of a lig-
uid, such as water, that can be raised in the
stand-pipe 8 by my improved machine, and to
place the machine in operation a coin is depos-
ited in the casing 1 through the opening 33,
this coin being received by the receptacle 32,
formed upon the end of the lever 30. The nor-
mal position of the piston 39 i1s shown 1n I1g.
5 of the drawings, and upon the operator plac-
ing the funnel 28 over his mouth and blowing
air into the same the combined weight of the
coin and the force of air raises the piston to the
position shown in Fig. 7 of the drawings, Kig.
6 illustrating this piston in one of the positions

it will assume when passing the outlet-pipe 40..
When the piston has been raised to the posi-

tion shown in Fig. 7 of the drawings, the air
passing through the pipe 26 is admitted intothe
valve-casing and into the outlet-pipe 40, where
it passes through the flexible pipe 41 to the
air-inlet pipe 7 of the reservoir, and the force
of air or pressure upon the top ot the liguid
11 will force the same through the openings
10 of the stand-pipe 8 and raise the water to
a height within the stand-pipe which will be
indicated by graduations 17 of said pipe, and,
as heretofore stated, these graduations deter-
mine how many ounces of liquid can be lifted
by the air exhaled from the lungs of the per-
son operating the machine. When the air ot
the operator’s lungs has been exhausted, the
spiral spring 37 will return the piston to the
position illustrated in Fig. 5 of the drawings,
this position preventing the operator from
acain operating the machine until the liquid
within the stand-pipe has assumed its normal
position within the reservoir and until another

coin has been deposited within the machine.

The lowering of the piston 39 by the spiral
spring 37 prevents the operator from making
any false test which might be occasioned by a
second inhalation of the lungs. When the
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piston 39 recedes within the valve-casing, the
outiet-pipe 40 is shut off from the inlet-pipe
26 by sald piston and the exhaust-port 42 and
the outlet-pipe 40 are placed in communica-
tion by the recess 43 of the piston and the air
wh
be permitted to exhaust to permit the liquid
within the stand-pipe to recede into the res-
ervolr and assume its normal position. Should
the operator inlect suflicient air into the ma-
chine to force all of the liquid out of the res-
ervolr into the stand-pipe, the aimr will pass
U tlu ough the water into the top ot the stand-
pipe 8 and will then be carried downwardly
through the pipe 15 to the exterior of the
reservolr.
cess amount of atr 1s adapted to pass, consti-
tutes one ot the main features of my inven-
tion, and should the passage of the air through
the water be of such torce as to cause a vio-
lent eruption of the water, part of the water
nay be carried off through the pipe 15 with-
ottt 1n any instance damaging or straining the
stand-pipe 3. YWhen the (,oin% have been de-
posited In the receptacle 32 and the operator
has forced air into the valve-casing, the lever

30 is lowered suthetently to drop the coin into
the casing, and upon the accumulation of coins
within this casing the lid 19 may be unlocked
and removed, where eby the coins may be ex-
tracted from the casing of my improved lung-
testing machine.

While I have herein shown the preterred
manner of constructing my improved machine,
I wish 1t to be understood that I may employ
other valves and coin-controlling mechanism
than that illustrated n the accompanying
drawines, and 1 may make various other
changes 1n the details of construction without
departing from the general spirit and scope
of the invention.

Having fully deseribed my invention, what
I elaim, and desire to secure by Letters Pat-
ent, 18- -

1. A machine of the
prising a casing, a reservolr mounted in said

casing and adapted fo contain a ligquid, a trans-

parent stand-pipe mounted 1n sald reservoir,
a pipe mounted within said stand-pipe and

communicating with the exterior of said res-
ervolr, a valve mounted adjacent to S:eud res- |

ervolr, means for automatically operating
sald valves, means for locking said valve in

AN tnoperative position, substantially as de-
scribed.

2. In a machine of the type described, the
combination with a suitable air-supply, of a
casing having a lid, a reservoir mounted In
sald casing and adapted to contain a liquid, a
transparent stand-pipe mounted 1n sald res-

ich has been forced into the reservoir will

This pipe, through which the ex-

type described com-

— T — | o e — mar — — LR CEAE— L W = 4 . PP -

ervolr and adapted to protrude without said

casing, a valve mounted adjacent to said res-
ervolr, sald valve ad
sald air-supply to admit air to said reservorr,
a coln mechanism controlling the movement
of said valve, substantially as described.

3. In a machine of the type described, the
combination with a reservolr adapted to con-
tain a liquid, of a transparent pipe mounted
in said reservolr, the upper end of said trans-
parent pipe being closed, and means to admit
alr to said reservolr to raise the liquid within
said transparent pipe, substantially
scribed.

4. In a machine of the type described, the
combination with a reservoir adapted to con-

tain liquid, of a transparent pipe mounted in -

said reservolr, sald transparent pipe having
its upper end closed, a pipe mounted 1n said
transparent pipe and communicating with the
exterior of said reservoilr, and means for ad-
mitting air to said reservolr to raise the liq-
uid within said transparent pipe, substantially
as deseribed.

5. In a machine of the type described, the

combination with a reservolr adapted to con-

tain a liquid, of a transparent stand-pipe
mounted upon the bottom of said reservoir
and protruding through the top thereof, said
pipe having its upper end closed, a pipe
mounted in sald transparent pipe and com-
municating with the exterior of said reservoir,
means whereby, when air 1s injected into said
reservoir, sald liquid will be carried upwardly
in sald stand-pipe, substantially as desecribed.

6. In a machine of the tvpe set forth, the
combination with a reservolr adapted to con-

tain a liquid, of a transparent stand-pipe

mounted in saild reservoir and communicating

with the exterior thereof, said pipe having

its upper end closed, means whereby when an
excess amount of air 1s admitted to said res-
ervolir sawd alr
stand-pipe, substantially as deseribed.

The combination with a casing having a

m%ing, a transpar ent graduated pipe mounted

in said reservolr and protruding without said

casing, means for automatically wnmollmu
the admission ot air to said reservolr,
whereby when an excess amount of atr is ml—
mitied to the reservoir, said air will be re-
moved trom said transparent pipe, substan-
tially as desecribed.
In testimony whereof I athx my signature in
the presence of two witnesses.
JOSEPH D, WOLE.
Witnesses:
H. C. EvErr,
IK. H. BurLer.
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