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UNITED STATES

PatenT OFFICE.

PAUL VON BOECKMANN, OF WASHINGTON,

DISTRICT OF COLUMBIA.

SPIROMETER.

SPECIFICATION formmg' pa,rt of Letters Patent No 684, 179 dated October 8, 1901

Apphc&tmn filed April 6, 1800, Serial No. 11 858,

(Nn model }

To all whom it may concer:
Beitknown that I, PAUL vON BOECKMANN,

a citizen of the United States, residing at-

YWashington, in the District of Columbla,
have mvented certain new and useful Im-
provements in Spirometers, of which the fol-
lowing i8 a specification, reference being had
therein to the accompanying drawings.

This invention relates to dewces used to

exercise the lungs and measure the breathing

capacity of persons; and the objects of my in-
vention are to provide such devices with
means to purify and render substantially
aseptic the air after it leaves the lungs and
is breathed into the spirometer by various
persons 1n succession, so as to also render the
apparatusinnocuous even ifthelungsofsome
of sald persons are not free of contagious
germs, and therebyrender the apparatus par-
twularly well adapted for use in public
places, in the offices of physicians, in gym-
nasiums, and in schools. I attain these ob-

jects by the construction illustrated in the.

accompanying drawings, in which—

Figure 1 is avertical section of the spirom-

eter constructed in accordance with my in-
vention, the air-chamber being partly in ele-
vation to show the scale thereon; and anti-
septic liquid within the telescopic chambers,
with air-permeable casing or filter, of cloth,
partly submerged in said liquid and sur-
rounding the double-acting induection and
eduction alr-tube in the center. Fig. 2isa
vertical central section of the spiromefer
with the ailr-chamber partly elevated, but
showing a modification in the size of the ves-
sel holding the antiseptic liguid, said vessel
being mounted upon and around the air-tube
and surrounded by plain water. Fig. 3 1s a
vertical section of the spirometer, showing
an air-permeable casing or filter of greater
capacity than in Fig. 1. Fig. 4 is a perspec-

. tive view of a wire frame which may be used

50

to support the cloth filtering medium of the
spirometer. Uig. 5 1s a perspectlive view of
a loose coil or series of rings of the cloth fil-
ter suspended from a metal disk, shown in
section and substantially similar
shown 1n Ifig. 8. Iigs. 6,7,8, 9, and 10 show
modifications of the air-permeable casing
around the induction-passage, said casing be-
ing made of metal and also partly submerged

| the cylinder.

to that

in antiseptic liquid. Figs. 11 and 12 are seec+ .

tions, on a large scale, of the valves used on
top of the induction passage or pipe.

- 55
Insaid drawings, A indicatesa verticaleyl-

mdel open at the top and closed at the bot-
tom, resting upon and attached to a hollow

base B. Within the cylinder A there 1is

placed a cylinder C, of smaller diameter than

the cylinder A, so that it can be made to as-

60‘

cend and descend within the cylinder A with-

out any sensible friction against its walls.

The cylinder C has an open bottom and its -

top closed by a cap c, the projecting edge of
which rests nupon the edge of the c¢ylinder A
and prevents any dust flOlIl falling in the in-
terior and also prevents the bottom edge of

the eylinder C from resting on the bottom of

the cylinder A. Said edn*e of the cap ¢ also
provides simple means by which thecylinder

70

C can be grasped and lifted out of the eylin-

der A to add to or change the liquid within
The cyhndel A is to contain a-

liquid, while the eylinder C is to be partially

| filled with air conducted from the lungs of

75

persons when using the devicey but normally; -

the walls of the cylinder C are submerged

nearly up to the top w 1th1n the liquid of the

cylinder A.
To allow persons to blow a portion of the

8o

air and gases contained in their lungs into

the cylinder C, there 18 projecting Vertieall_y_

from the bofttom of the cylinder A and sol-

| dered to said bottom a tube D, the upper end

of which extends above the level of the liq-
uid contained in the spirometer.
end of the tube D has an elbow and 1S ex-
tended under the base B and beyond its wall,
where it is connected to a flexible tube E,
provided with a mouthpiece e.
the number of cubic inches (or it may be
cubic centimeters) of alr blown into the de-
vice, a scale f, of thin metal, is soldered or
otherwise secured vertically to the side of
the cylinder C, the zero of which is at the
top and the highest number, generally four
hundred, near the bottom. | -

'So far as above described and with water
in the apparatus it does not differ materially
from ordinary spirometers, an important de-
fect of which is due to the contamination ot
the interior of the inner chamber, and par-

ticularly of the inner tube D, leading to and

The lower

9o

- To indicate
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from the mo'ti-thplée(l by the breath of per-
- sons having germs of DhthlSIS orof othercon-

- ta‘TIOUS diseases.

“thereof, of an air retarding and permeable

My 1mp10vement wnmsts in the employ-

ment, in connection with an antiseptic liquid
to surround the inner tube D or a portion

casing or air-filter normally dipping into said
antlseptlc liquid, which liquid may be a weak

solution of bichlorid of mercury, salicylic
acid, compounds of formaldehyde, or any

other, well-known disinfecting or antiseptic
solution. - In Iigs. 1 and 3 said solution is
shown at S and nearly fills the cylinder A.
The air retarding but permeable casing con-
sists of a tube G of textile material and may

~ Dbe fine wire-cloth, surrounding the induction

- ent from'a metal disk g, which is removably
20

30
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capillarity.

and eduction tube D. Said tube G is pend-

suspended from the under side of the cap ¢

~of the inner cylinder C.. Although the upper
portion of the tube G is not under the liquid,

1t remains well soaked with that liquid by
The construction is similar in
Fig. 3; but in said figure a series of concen-
131’1{3 tubes G are used to increase the area of
exposure. of the air and gases to the antlsep-
tic liquid. |

In the modlﬁcatwns bhOWIl in Fig. 2 the
cylinder A is nearly filled with water W, (or |

a weak disinfecting solution,) and a smaller
vessel H 1s mounted upon the tube D, so that
1ts top 1s above the level of the water in the

cylinder A, and in the said vessel H antisep-

tie liquid is placed for the textile tube G to
soak in. As the vessel H is shown of less

depth than the cylinder A, the lower end of

- the tube G is preferably weighted down by a

40
- this arrangement a smaller quantity of anti-

metal ring ¢ to counteract the erinkly condi-
tion of the tube G within the vessel H. By

septic liquid may be used in the spirometer.

. The textile tube & can be kept in a substan-

45

tially cylmdueal form by a wire fmme as
shown at £ in Fig. 4.
In Fig. 5 the air- permeable (,cLSle-" G of tex-

- tile is ﬂhown in concentrie or spiral layels Sus-

- 1, arranged concentrically to cause the air

35

60

pended from a disk g g, which may be of metal
or of hard rubber or other suitable material.
In Fig. 6 the air- -retarding casing around

the inner tube D consists 0[ a disk J having

pendent therefrom a series of air- deﬂectors

blown out of the tube D to be deflected into
the antiseptic liquid S, the upper portion of
sald tube D having in its wall under the disk

J a series of Small perforations d to disperse

the air blown throughthem into fine globules
while passing thlolwh the antlseptlc liquid.
The top of the tube D 1s closed by a small
disk m, which has a central perforation to
receive Ioosely therein the stem of a double-
head valve n of light weight, which may be
of aluminium or of hard rubber. The per-
foration in the disk m is normally open when
the spirometer is not in use or as soon as a

person ceases blowing into the tube D and |

J
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tube D.

for the passage of air.

In Fig. 11 the

brea,th of a person as soon as air is blown:.._;-_-,__:..-____i_

mto the tube D.

In Fig. 7 the perforatwns din the tube D
are normally closed by a thin ring of elastic =~
rubber K, surrounding the tube D oversaid oo
_pelforatmns the thin rubber expandmwwhen_ it
air is blown into the tube D, allowing said 85 - .
alr to pass into the antlsepmc liguid Sinfine
globules and immediately closing the perfo- == = -
rations d when the pressure of airisstopped. =~ -
The top of the tube D 18 pr owded W113h & it
QO T
.o Fl” 8 the upper end of the tube. D is
bent down and its end closed, but prowded_-—_ EREER
with fine perforations d for the passage of air. .. =i
In the upper bend of the - -
g5

In Fig. 9 the air- deﬂectors J 4 are similar = "
to tlwse shown in Fig. 6; but theyare partly ...
submerged in a shallow Vessel H, attached to - - = -
the tube D and containing antlseptlc llqmd.-.}- T
S, which vessel is partly submer ged in the 100

valve n, as above described.

in minute streams.
pipe there is a valve n, as above described."

water W contained in the eylmder A

In Fig. 10 the air deflector and Stl&11161‘::-";f.ﬁ_."-"_fi‘_fl;Qf.f‘f"_i_f?é'f}-'-_'__-f
consists of a.perforated disk P, having a -~
pendent rim around its pemphely and acap - -
», that is attached to the tube D above the-105 -
‘small perforations d made in the walls, the . = =
parts being partly wbmerﬂed mto the a,ntl- e

septic hqmd S,

In either one of the fmms shown the air - -
blown 1in the apparatusis forced throughthe
tube D in contact with the antiseptic hqmd-
S and in contact with the air deflecting and - . -
permeable parts, which are partly submerged':_
into said antiseptic liquid and after being- .~ = -
IIg

thus purified is returned throun'h the Smne
pipe D into the outfer air. - | .

- Having now fully descubed my mventlon, ::-__!:

I clalm—-—-

1. A spirometer ha,vmﬂ' its mductmn and
eduction tube surrounded by antiseptic lig-
uid, and an air-permeable and air-retarding
casing for said induction-tube normally dlp-. RN T
ping into said antiseptic liquid substantially- = - =~

as and for the purpose described.

2. A spirometer having its induction air- 125 " .-
tube surrounded by a,ntlseptlo liquid and an " =

air-permeable casing forsaid induction-tube - -
normally dipping into said antiseptic liquid.
3. In a spirometer the combination of an
outer cylinder having an open top, an inner- 1
cylinder having a closed top, a vertical tube -~ "7 -
passing throug oh and extended above the bot- .7
tom of said eyhndels and secured to the bot- -~
tom of the outer cylinder, an antiseptic lig-

[ falls bV ﬂ*lauty into Lhe 1)0311:1011 clemly;_{?--_f".f_;: KEA
‘shown in Fige. 11 and 12. ~
valve n is shown supported by a pin or wire 70 "~
passing horlzontally through the walls of the - - .
In Fig. 12 the Valve is shown sup-=_':;
ported by its head resting upoun the disk m, . =00
the underside of said head having sermtions. R ENEL

In elthm form the 75 -~ .
| bottom disk attached to the valve-stem is the 77
valve proper or stopper,which closes theopen-- = .- =
ing in the disk m by beeommﬂ' lifted by the . -~ = -

110 L
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uid surrounding the tube and an air-perme-
able casing surrounding said tube substan-
tially as described.

4. In a spirometer the combination of an
outer eylinder having an open top, an inner
cylinder having a elosed top, a tube secured

to the bottom of the outer cylinder and ex-
tended within said cylinders, an antiseptic !

liguid surrounding the tube an air perme-

able and retarding casing surrounding a por- Io
tion of said tube and its air 1etarding casing,
substantially as described.
In testimony whereof 1. affix my swnatme
in pr esence of two witnesses.
| PAUL VO\T BOECKMANN

Witnesses:

E. E. MASSON,

E. W. HART.
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