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To all whom it maly concerw.:

Be it known that we, JOHN BEAL, residing
at Berthoud, and FRANK C. BROWN, residing
at Loveland, in the county of Larimer and

s Stateof Colorado, citizens of the United States
of America, have invented certain new and
useful Improvements in Lung-Testers; and
we do declare the following to be a full, clear,
and exact description of the invention, such
aswill enable othersskilled in the art to which
it appertains tomake and use the same, refer-
ence being had totheaccompanying drawings,
‘and to the figures of reference marked there-
on, which form a part of this specification.
Our invention relates to improvements in
lung-testers, our object being to provide a de-
vice of this elass which shall be simple in con-
‘struction,economicalin cost,reliable,durable,
and efficient in use; and to these ends the in-
vention consists of the features hereinafter
described and claimed, all of which will be
fully understood by reference to the accom-
panying drawings, in which is illustrated an
embodiment thereof. | |
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tion of the device. Fig. 2 is a rear view of
the same with the back plate of the casing re-
moved. Fig. 31is a section taken on the line

88, Fig. 1. Tig. 4 is a section taken on the

3o line 4 4, Fig. 3. |

- Similar reference characters indieating cor-
responding parts in the views, let the numeral
5 designate a case mounted on legs 6, which

are screwed into a solid segmental plate 7, lo-

cated within the case. The legs pass through
openings formed in the case and enter coin-
ciding threaded apertures formed in the plate
7, thus fastening the latter in place. In the
bottom of the case 5 is formed an opening,
which registers with a threaded opening
formed through the segmental plate, into
which is serewed the elbow-shaped tube S.
Made fast to the upper surface of the plate 7,
which is formed flat for the purpose, is a tube
or piston-chamber 9, which is provided at the
bottom with an opening 9%, communicating
with the tube 8. Thisopening is surrounded
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by a rubber washer 10, which forms the bot-

In this tubeis located a hol-
a closed bottom | to his mouth and blows thereinto.

tom of the tube.
so low piston 12, provided with

In the drawings, Figure 1 is a front eleva--

1 12¢ and a diaphragm 12°, located above the

bottom and provided with an opening 124,
Above this diaphragm is a chamber 12¢ of
suitable capacity. The top of the hollow pis-
ton is closed by a plug 13.

To the main tube 9 is attached a short hori-
zontal open-ended conduit 14, which commu-
nicates with- the interior of the main tube by
way of an opening 15, formed therein directly
opposite another opening 16, which forms the 60
outlet of a byway 17, whose inlet 1s an open-
ing 18, formed in the tube 9. The hollow pis-
ton 12 is provided with two openings 19 and
20, located on opposite sides and adapted to
register with the openings 15 and 16 of the 65
tube 9 when the piston is raised to the posi-
tion shown in Fig. 3, the air in that event
taking the course indicated by the arrows.

In the chamber 12¢ of the piston any suitable
powdered substance may be placed, which 7o
will be drawn through the opening in the dia-
phragm 12°and ejected through the tube 14.

Mounted on the conduit 14, which forms an
arbor therefor, is a pinion 21, whose hub 21¢
projects beyond the dial or oraduated face 5° 75
of the case 5.  To this pinion-hub is attached
g hand or pointer 22, which moves around the
oraduated face of the case as the pinion turns
on its hollow arbor. To the piston 12 is at-
tached a toothed or cogged arm 23, forming 8o
a rack which engages and actuates the pinion |
21 as the piston moves back and forth in 1ts
tube 9, the latter being vertically slotted to
permit the movement of the toothed arm or
rack-bar. To the hub of the pinion is at- 85
tached one extremity of a coil-spring 24, whose
opposite extremity terminatesina hook adapt-
ed to cateh in open slots formed in'a tension-
flange 25, attached to the inner surface of the
front plate. The tension of the springis reg- 9o
ulated by changing the hooked extremity of
the spring from one slot to another of the
tension-flange. Thecoil-springissoarranged
that as the piston moves upward in the tube
9 the spring is wound or placed under tension. 95
Hence the normal position of the piston is in
the bottom of the tube or chamber 9.

‘In using the device the person whose lungs
are to be tested places the elbow-shaped tube
The air 100
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passing throun'h the tube engages the bottom

- of closed he*ld of the hollow plston and raises
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the same in its chamber until its openings 19
and 20 register with the openings 15 and 16
of the piston-chamber. In thisevent the air
passes through the opening 18, the by-passage

17, the openings 16 19 20 15, and the conduif |
14 to the outer air.

IIence as the air escapes
from the conduit 14 the piston has been raised
to 1ts limit of movement. It is evident that
the tension of the spring may be so regulated
as to make the feat of raising the plston S0
as to let the air escape; more or less difficult,
as may be desired.,

The object of the chamber 122 in the piston

i8 to make the instrument at the same time

~ both a lung-tester and an amusement appa-
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ratus.
ber 12% contains some powdered material, as
soon as the air passes through the lower pm t
of the piston between its bof tom and the dia-
phragm, as above described, this powdered
substance will be forcibly egeeted through the
conduit 14 to the surprise of the person blow-
ing on the instrument in the event that he
18 not aware the device contains a powdered
material. Ifthe elbow-shaped tubeislocated
as shown in the dr awings, the conduit 1+ will
point, directly at the face of the person using
the instrument. Hence the powdered mate-
rial will be ejected into the face of the user.

- This, however may be avoided by giving the
elbow-shaped tube a 11n'ht-anﬂ"ula1 tmn |
is intended, however, that the person using |

the mstrument shall be in position to watch
the movement of the hand or pointer.
the position of the elbow-shaped tube shown
in the drawings is the preferred one.

pose the operating parts located therein. A

rubber tube of any desired length may be at- |
tached to the elbow-shaped tube | ':
Ha,vmg thus deseubed ourinvention, what |
we claim is— |
- 1. The combmatmn of a case h&vmﬂ'a,eham-
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_ber located therein, an exterior pipe commu-
nicating with said eha,mber a hollow piston

located in the ¢chamber and havmn‘ a closed

top and bottom, the piston being plOVld@d'

with openings on opposite sides a,nd adapted
toregister with openings formed in the piston-

chamber when the piston is pmpeﬂy actuated,

.a hollow arborleading from one openingin the

piston-chamber to the external air, a spring-

“held pinion mounted on said arbar and hav-
ing a hub provided with an external hand or
_.mdex adapted to move around the graduated
face formed on the case, and a rack bar at-
“tached to the piston and engaging the pinion,

the piston-chamberbeing pr owded with a by-
- passage communicating Wlth the registering
-openings in the piston and piston- _chamber.

For instance,assuming thatthe cham- |

2. Thecombination of acasehavingacham-

‘ber located therein, an exterior p1pe Oor ¢con-
duit eommumeatmﬂ‘ with the said chamber,

-a hollow plston located in the chamber and
‘having a closed bottom, an apertured dia-

phraﬂ*m above the bottom, and a plug closing

‘the chamber above the dlaphraﬂ'm the plston
being provided with openings on opposite

sides and adapted to register with openings

formed in the piston- cha.mber when the piston
1s properly actuated, a hollow arbor leading
from one opening in the plston chamber to
theexternalair, a spring-held pinion mounfted
“on said arbor a.nd having a hub provided with
~an external hand or index adapted to move

It { around a graduated face or dial formed on the

case, a mek bar attached to the piston and

engaging the pinion, the piston-chamber be-
Tmﬂ* pmvlded with a by- -passage communicat-
- ing with the registering opemn gsin the piston

| ;ﬂlld piston- chambel
The back 5d of the caseis detachable to ex- |
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In testimony whereof we afh\ our swna- |

tures in pr esence of two witnesses.

JOHN BEAL.
| FRANIK C. BROWN. -
Witnesses: | -
SARAH BEAL,
B. C. M1LLs.
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