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To all whom it may concern:

Be it known that I, KHURSEDJT MANEKJI
Tara, of Navsari, near Bombay, India, have
invented a new and Improved Apparatus for
Indicating and Recording the Respirations of
the Body, of which the following is a full,
clear, and exact description, and which has
been patented in England, numbered 9,680,
and dated July 3, 1888.

My invention relates to an improvementin
apparatus for indieating the respirations of
the body, and has for itsobject to accompligh
this resultin a simple and effective manner—
namely, by placing one end of & tube over the
nose or mouth of the person whose respira-
tions are to be measured or recorded, the
other end of the said tube being provided
with a valve so constructed as to be suscep-
tible to slight movements of the air, or with
a membraneous or other diaphragm, or with
any other substance or body to which light
breathing will impart motion. This valve,
diaphragm, or other body is provided with a
needle or pointer for the purpose of indicat-
ing, measuring, or recording the number or
strength of the respirations.

The invention will be hereinafter described
in connection with thedrawings, and specific-
ally pointed out in the claims.

Referenceisto be had to the accompanying
drawings, forming a part of this specification,
in which similar figures of reference indicate
corresponding parts in all the views.

Figure 1 is a side elevation of the instru-
ment, illustrating the valve closed. - Fig. 2 is
a plan view of the same, with the upper or
pressure roller removed. Fig. 3 is a partial
side elevation illustrating the valve as open
and the needle in operation. Figs. 4, 5, and
6 are side elevations of modified forms of the
instrument, Figs. 5 and 6 being partially in
section. Tigs.7 and 8 are side elevations of
further modifications, I'ig. 8 being represented
as partially broken away; and Fig. 9isa trans-
verse section of Fig. 7. Figs. 10, 11, and 12
are respectively back, front, and side views
of the nose-piece. Fig. 18 isafrontelevation
of a mouth-piece; and Fig. 14is a partial side
elevation,insection, of a further modification.

In carrying out the invention the tube 10

may be made in one or more parts and of
any suitable shape or material. )

In Figs. 1, 2, 8, 4, 5, and 6 the tube consists
of a central section 11 of india-rubber or
other elastic material, one widened end sec-
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tion 12 constructed of papier-maché, caout-

chouge, or similar substance not cold to the
touch, provided with a nose-piece 13, prefer-
ably serewed thereon, so that it may be re-
moved and a mouth - piece 14 substituted
when required, one form of which is illus-
tratedin Fig.13. The otherend section 15, at-
tached to the intermediate section 11, is con-
structed, preferably, of metal, and from the
upper surface of the metal section a short
tube 16 is projected, provided with a hinged
gravity cover or valve 17, adapted to rest
upon a suitable seat.

‘When the instrument is in position for use,
the tube 10 will be horizontal and the tube
16 wvertical, as shown, in order that the
weight of the valve 17 will keep it closed
until the breath of the patient acts upon the
under side to open the same, as best shown in
Fig. 3.

The central elastic tube 11 is usually at-
tached by simply stretching it over the ends
of the sections 12 and 15 in the ordinary man-
ner; or suitable screw-collars may be fitted
upon its ends and screwed over or into the
ends of the sections 12 and 15, which are pro-
vided with screw-threads for this purpose, if
desired, the different parts of the tube being
so made that the tube may be shortened when
necessary.

The valve 17 carries a bent or angled nee-
dle 18, loosely pivoted thereto, the end of
which is adapted to puncture small holes in
a traveling strip of paper 19; or the end of
the needle may be so blunted as to trace a
line upon the traveling paper, which is pre-
viously smoked, or otherwise prepared, so as
to show delicate tracings thereon, as best
shown in Fig. 2. As the valve opens and

closes, the end of the needle will travel across
the width of the paper while the paper is
{raveling longitudinally under the needle, so
that an irregular line will be traced upon the
paper, as is also illustrated in Fig. 2.

The paper 19 passes between a rvoller 20
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and a spindle 21, carrying two pressure-roll-
ers 22, which spindle and roller arve journaled
in suitable vertical bearings 23, attached to
the upper face of the tube-section 15 at or
near the outer end.

The spindle may constitute a friction-roller
itself, if desived,and thesaid spindle o roller
is retained in contact with the lower roller
20 by a spring 24, secured at one end to a
case 25, the said case being rigidly fastened
to the outer end of the tube-section 15.

The case 25 is adapted to carry the mech-
anism for revolving the lower roller 20. The
mechanism constitutes no part of my inven-
tion, and ordinarily consists simply of a train
of wheels and a mainspring attached to any
suitable winding apparatus 26, and provided
with a stop 27 of any approved construction.

The paper 19 is made of just sufficient
length to pass through the rollers in a given
time~—for example, one minute—or a length
of paper may be used with divisions thereon
corresponding with the time it will take to
pass through the rollers—for instance, in one
minute or half-minute divisions. By this
means the apparatus may be in use for any
length of time, and the respirationsg in one
minute compared with those of any other min-
ute, and so on.

Where it is not required to take a tracing
of the respirations the apparatus may be con-
structed without the mechanism and tracing-
needle, or the mechanisin and tracing-needle
may be detached, by unserewing orotherwise
parting them from thecase 25, and the valve-
seating be of some resonant material, and the
valve provided with an abutting pin, so that
a sound will be emitted each time the valve
falls. Thus the eyes of the physician or
other person may be fixed upon a watch or
clock.

The above-described apparatus is suitable
for indicating the number of expirations in
any given time, and their strength may e de-
termined by the distance the tracing shows
the mneedle to have traveled transversely;
but since the valve falls by its own weight no
indication of the inspirations will be given.

The form of instrument illustrated in Fig.
4 is designed toindicate both the expirations
and inspirations. The tube 16 in this event
is closed by meansof a bag-shaped diaphragm
28 of any suitable material, which will be al-
ternately blown out and drawn into the tube
16, This diaphragm has a needle 29, pass-
ing vertically through its center, towhich the
bent or angled tracing-needle 18 is loosely
pivoted. In using this form of theinvention
it is advisable to place the apparatus so that
the tube 16 will be horizontal, and to thisend
the winding device 26 is located so that the
case 25 may stand uponits side when desired.

In the modification illustrated in IMig. 5 the
valve is substituted by a piston 30, sliding
within a cylinder 31,the tracing-needle being
attached to the piston-rod 32.

In Fig. 6the valveor diaplhivagm isreplaced
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by an open eylinder 83, provided with aslid-
ing cap or cover 34,to which the tracing-nee-
dle 18 is secured.

Figs. 7 and 9 illustrate a simple and cheap
form of my invention,in which the recording
mechanism is dispensed with. In this modi-
fication the tube 15 is formed of glass and
provided with any numberof graduated rings
35, formed therein or thereon. A circular
diaphragm 36 is held to travel in the tube,
and a needle 37 is passed through the dia-
phragm and fixed thereto, the said needle be-
ing held to reciprocate in suitable bearings.
A volute spiral spring 36¢ is secured to each
side of the diaphragm coiled around the nee-
dle,and the outer ends of the springs are con-
fined by the needle-bearings. "The longitudi-
nal travel of the needle within the tube 15
as it is alternately blown out and drawn in
by the rvespirations will indicate the strength
ot the same, and their number may be read-
ily counted as the diaphragm strikes the nee-
dle-bearings, the strength being indicated, if
the diaphragm does not strike the bearing,
by the registration of the diaphragm with the
several rings. )

In the form illustrated in Fig. § it will he
observed that a thermometer 38 is placed
within the tube 15, its bulb being in contact
with the air inside said tube,so that the tem-
perature of the breath may be read oft from the
outside of the tube. The thermometer may,
however, be placed in any suitable part of
the tube through which the breath passes,
and may or may nothe used, as found desir-
able. The tube is illustrated as provided
with a serew-liead 39, onto which the nose or
mouth piece 15 and 14 may be secured.

Figs. 10, 11, and 12 illustrate, respectively,
back, front, and side views of a preferred
form of nose-piece; and Fig. 15 illustrates a
front view of a sunitable mouth-piece for use
with the instrument. The nose-piece 18 and
the mouth-picce 14 are constructed to fit over
the nose or mouth, and are provided with ap-
ertures to establish communieation between
the said pieces and the end section 12. A
pencil-point may be attached to the end of
the indicating-needle and made to trace upon
the traveling paper, in lieu of using the spe-
cially-prepared paper hereinbefore described.

In Fig. 14 T have illustrated another modi-
fication in which the recording mechanism is
used in eonnection with the form of deviee
shown in Fig. 7. The central section 40 isof
metal and provided with a diaphragm 41, hav-
ing a needle 42 passing through its center and
attached thereto.
in suitable bearings produced in the seetion,
and the needle is made of sufficient length to
project beyond the ends of the seetion, and
between the needle- bearings and the dia-
phragm a volute spiral spring 43 i coiled
around theneedle. The mouth or nose piece
soction 12 isgerewed upon oneend of section
40, and the section 15, having the paper-car-
rying mechanism attached, is inserted iy

The needle is held to slide

75

8o

90

[CO

105

110

115

130



io

15

20

25
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sleeve integral with the under side of the cen-
tral section 40. The outer end of the needle
reciprocating over the roller 20 is provided
with a marking-arm adapted to travel over
the recording-strip when said strip is placed
in position upon said roller.

Having thus deseribed my invention, what I
claim as new, and desire tg Secure by Letters
Patent, is— ,

1. Aninstrament for indicating and record-
ing the respirations of the body, comprising a
tube provided with a mouth Or nose piece, a
vibratory body connected to the tube and
adapted to be operated by the breath of the
patient,a needle connected to and operated
by the said vibratory body, and a strip of pa-
per travelingunder the end of the needle, sub-
stantially as deseribed. '

2. Aninstrument for indicating and record-
ing the respirations of the- body, comprising
a tube provided with a mouth or nose piece, a
vibratory body connected to the tube adapted
to be operated by the breath of the patient, a
needle connected to the vibratory body and
operated thereby, a strip of paper under the
end of the needle, and rollers between which
the strip of paper travels, substantially as de-
scribed.

3. An instrument for indicating the respi-
rations of the body, comprising a tube pro-
vided with a mouth-piece, a needle held to
slide in bearings in the tube, a diaphragm se-

cured to the needle, and Springs surrounding
the needle on opposite sides of the diaphragm,
substantially as herein shown and deseribed.

4. Aninstrument for indicating and record-
ing the respirations of the body, comprising a
tube having a mouth or noge Diece, a needle
sliding in bearings in the tube and projecting
from oneend of the same, a diaphragm secured
on the needle, springs on opposite sides of the
diaphragm and surrounding the needle, and
paper-feeding mechanism arranged for feed-
ing a strip of baperunder the end of the nee-
dle, substantially as described.

5. In an instrument for indicating and re-
cording the respirations of the body, the tube
40, having the mouth or nose section 12 at-
tached thereto, the needle 42, sliding in bear-
ings in the tube 40, the diaphragm 41, secured
on the needle, and the springs 43 on opposite
sides of the diaphragm, in combination with
the section 13, secured to the tube 40, the pa-
per-feeding rollers 20 and 22, mounted on the
said section 15, and the spring 24, for holding
the upper roller in contact with the lower
roller, substantially as herein shown and de-

_scribed.

KHURSEDJI MANEKJT TATA.
Witnesses: -
G. F. WARREN,
Notary Public, London, England.
WALTER J. SKERTEN,
17 Grracechurch Street, London.

35

40

45

50

55




