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70 all :wkom it may concern.:
Be it known that I, WALTER SODERLING,
a citizen of the United States, and a resi-

- _dent of the borough of Manhattan of the
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city of New York, in the county and State

-of New York, have invented an Improve-

ment in Respirators, of which the follow-

he present invention relates to improve-
ments In respirators, the object being to
provide a standard apparatus which may
be adaptable for use under a great variety
of conditions. Preferred embodiments of
my invention are illustrated in the draw-
ings which accompany this specification, and
in which— = = _

Figure 1 is a top view of a respirator
having an upwardly directed discharge
opening located on top of the device; |

Fig. 2 is a side view of the same type
of respirator, a part of the outer shell be-
ing broken away to show clearly the con-
struction of the intake valve;

Fig. 8 is a central vertical section of the
discharge valve indicated in Figs. 1 and 2;

Fig. 4 is a front view of the device illus-
trated in Fig. 1 with the cover removed
to show the partitions and means for re-
taining the rémovable partition; -

Fig. 5 is a detail view showing the valve
indicated in Fig. 2; :

Fig. 6 shows in longitudinal vertical sec-
tion a preferred type of mouth-piece which
may be used conveniently with either of the
respirators illustrated; = :

Fig. 7 is a top view of a modified form
of my improved respirator in which the
discharge opening is located in the rear of
the device; : '

Fig. 8 is a view in section substantially
along the line 8—8 of Fig. 7, showing in
addition a nostril engaging member; v

Fig. 9 is a central vertical section show-
ing in detail the type of valve adapted for
use with the form of device illustrated in
Figs. 7 and 8;

Fig. 10 is a transverse vertical section
illustrating the construction of a preferred
type of nostril engaging member; .

ig. 11 is a cross section of the nostril

~inﬁ‘is a specification.

en%?ging member taken at the line 11—11
of Fig. 10; :

Fig. 12 is an enlarged view of a portion
of the cover of the device shown in Fig. 4
showing a modified form of cover fastening
device with means for engaging a retaining
strap; and

Fig. 18 is a detail view of the removable
partition indicated in Fig. 8.

Referring now to Figs. 1 to 8, the type
of respirator there illustrated comprises a
main body portion or casing 1 which may
conveniently be stamped out of a single
piece of thin sheet metal into- a substan-

tially cylindrical form with a rearwardly.

projecting compartment 2 having openings
3 to accommodate nostril engaging means
and another opening 4 to accommodate suit-
able mouth engagin% means, preferably of
the type shown in Figs. 6, 7 and 8. The
body portion or casing may be closed by
means of a cover or cap 5 having a fper-
forated front 6 to permit the passage of air
into the interior of the respirator. This cap
may be detachably connected to the casing
by any suitable means, shown in Figs. 1
and 2, as a pin-and-slot locking device pro-
vided by a pair of pins 7 ﬁxeg at opposite
sides of the casing and slots 8 formed in

the flanges of the cover, the said pins and
“ slots codperating in a well known manner

to lock the cover in position.. Another
form of cover locking device is shown in
Figs. 7 and 12 which show a spring clip
54 provided with a corrugated portion 55
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adapted to engage a projection 56 extending -

upwardly from the casing to hold the cover
in secure engagement therewith and a ter-

minal eyelet or slot 64 adapted to receive .

a head engaging strap 52 or the like.
The rearwarcgll
2 of the casing provides in effect an air con-

ducting chamber adapted to receive filtered.
or modified air from the forward or main’

body portion of the respirator, said air being
then in position to be drawn into the lungs

of the wearer of the device through suit-.

able nostril and mouth engaging members.
This air conducting chamber also is adapted
to receive the exhaled air which is dis-

y projecting compartment
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-also contacting with said partition,

s

charged therefrom through a conveniently
located opening.

The front part of the casing provides a

convenient container for holding an air fil-
tering or modifying agent, preferably a
sponge saturated with a neutralizing chemi-
cal in case the device is intended to be
equipped for use in the presence of poison-
ous gases. This sponge may be confined
rearwardly by a partition 10, Fig. 2, having
valve controlled openings 11 arranged to
permit the passage of air to chamber 2, The
admission of purified air through and the
exclusion of vitiated air from the openings
11 is controlled by means of a valve 18 sus-
tained loosely on pins 14 fixed in position
on the partition 10, said valve being pro-
vided with a central opening 12 having an
edge 57 turned forwardly to engage the par-
tition 10 and a partition engaging rib 58
the edge
57 and the rib 58 being adapted to provide
seating contact with the partition to ob-
struct the passage of exhaled air through the
openings 11.. The valve may be made read-
ily removable by providing it with slotted
openings 15, see Fig. 5, enlarged at one end

- to receive the head of the pin 14 and adapt-
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ed to engage the shank of said pin for hold-
ing the valve in ‘operative position. The
valve carrying partition may be held in op-
erative position by any suitable means. In
the form of my invention illustrated in Figs.
1 and 2, T have shown for this purpose resili-
ent locking members or spring clips 16 in
yielding engagement with a projecting por-
tion 60 extending downwardly from a parti-
tion 59, and a projecting portion 65 extend-
ing inwardly from casing 1 respectively,
sald partition otherwise serving more par-
ticularly to separate the upper portion of
the air conducting chamber from that por-
tion of the casing which holds the air filter-
ing or modifying element.

The discharge opening may be controlled
by suitable valves, as illustrated in Fig. 3,
including a port 17 formed in a conduit 23
and having an upturned edge to provide
substantially a line contact with valve mem-
ber 19; another valve 20 is preferably dis-
posed at.an angle to valve 19 and both are
associated with means to limit the extent
of their opening,- downwardly projecting

lugs 21 being adapted to engage the valve 19 .

to limit its upward movement, and down-
wardly projecting lugs 22 being adapted to
limit the upward movement of the valve 20.
In order that these interiorly located valves
may be readily accessible, I have arranged
them in the conduit 23 which is so Topor-
tioned that the valve parts may be inserted
and removed from the exterior. The valve
20 is preferably mounted within said con-
duit in connection with a partiticn member

1,298,118

24 which, while separate from the conduit
23, is adapted to be fitted snugly therein and
provides the valve engaging Iugs 21 and the
air. passage or port 18. The partition 24
being thus removable provides easy access
to the valve 19. To hold these parts se-
curely in operative position the conduit 23
is closed at the top by a snug fitting cap 25
having the opening 9 and the downwardly
projecting members 22 for limiting the up-
ward movement of the valve 20, said cap 25
being removable for the purpose of permit-
ting access to the valve 20.

Although no mouth or nostril engaging
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members are shown in Figs. 1 and 92, it is -

contemplated that a suitable mouth-piece,
preferably like that illustrated in Figs. 6
and 7, may conveniently be inserted in the
opening 4 of the chamber 2. This mouth-
plece comprises a tube preferably made of
rubber and having a relatively stiff flange
portion 26 adapted to engage the inner sur-

face of the casing 1 immediately adjacent

to the opening 4. The mouth-piece is further
provided with a flangelike portion 27
adapted to lie between the teeth and the lips
of the wearer, thus affording a more secure
closure against the possible accidental ad-
mission of poisonous air to the mouth. In
order that the resilient rubber tube compris-
ing the normal conduit portion of the mouth-
piece may be held open for the free passage
of air, I insert a suitable distending mem-
ber or supplementary tube 28 which serves
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to prevent the conduit from collapsing either -

bv reason of suction or by reason of pressure
thereon by the wearer’s teeth. The inner
end of the' conduit or mouth-piece may be
reinforced by a thickened 'resilient por-
tion 29, '

A suitable nostril engaging member is
shown in Figs. 8, 10 and 11. - This member
provides a graduated upper portion 30 which
is designed to fit nostrils of different sizes
and shapes and to provide a secure and air-
tight connection between the interior of the

respirator and the nose passages of the

wearer. The normal conduit portion 31 of
the nostril engaging member is relatively
resilient and may conveniently be formed
of a suitable grade of rubber. In order that
the nostril engaging member may be made
universally adjustable, I have provided
means whereby it may be moved up or down
relatively to the mouth-piece so as to be ac-
commodated to various facial proportions.
To_insure an air tight joint between the
casing and the nostril engaging member and
to retain the nostril engaging member se-
curely in any desired position, T have pro-
vided laterally projecting ribs 82 which en-
gage the interior surface of the chamber 2
mmmediately adjacent the edge of the open-
ings 3. When inserting the nostril engaging
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member into the opening 3, or when chang-

ing its vertical position, these ridges are

pressed inwardly so that they readily pass
through said openings. However, the re-
siliency of the material of which the nostril
engaging member is. formed, distends the

. conduit sufficiently to completely close the
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. appearing design. Referring to Fig. 8, T
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opening 3 and to hold the ridges 32 in posi-
tion to engage the interior surface adjacent
to the openings 8 thus preventing slipping
of the nostril engaging member up or down.

In Figs. 7 and 8, I have illustrated a
modified form of my invention which dif-
fers from the first form described mainly in
that the discharge opening is located in the
rear instead of on top of the casing. This
provides in some cases a distinct advantage
as well as an improved and more compact

have illustrated the modified form of res-
pirator equipped with air filtering means 33
consisting of woven pads of lint or other fil-
tering material. One piece may be held in
position immediately underneath the per-
forated: front 6, being secured peripherally
between the front edge of the casing 1-and
the inside surface of the cover 5 while a.
similar piece 33 may be positioned adjacent
to a partition 34. This partition, see Fig.
13, is conveniently held in operative posi-
tion by spring clhips 66 adapted to engage
rojections 35 in the
casing 1, and is provided with perforations
86 for permitting the passage of air from
the front of the casing to the rear or air con-
ducting portion. earwardly projecting
ridges 37 and 62 are formed in the surface
of said partition to provide substantially
line contact with a flat valve member 38 at-
tached to the partition 34 by suitable means
which may be similar to the means employed
in connection with the form of my invention
illustrated in Fig. 2 and may have a cen-
tral opening 61.
pad 83, utilized in connection with the par-
tition 84, may be held in secure engagement
therewith by a circular spring 39 or other

suitable pad retaining means. Thus, in this -

form of the device, it may be convenient to
use two ‘separate and disconnected filtering

members! as well as either one alone, or an

air modifying agent of any desired charac-

- ter such as might conveniently be used with
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the first form of my invention described.
The discharge opening in the modified

form of respirator may be controlled by

valves inclosed in a conduit 40 illustrated in

detail in Fig. 9. This conduit has a port 41 -
provided with an upturned edge42 which fur--

nishes an effective seat for a valve 43. A
removable partition 44 is interposed in the
conduit 40 and is provided with an opening
45 and an upturned edge 46 adapted to pro-
vide a seat for a.valve 47. The valve 43 may

The additional filtering -

‘of the device.

be provided with upwardly extending pro-

jections 48 adapted to engage the under sur-
face of the partition 44 to limit the upward
movement of the valve 43 and at the same
time to permit the passage of air through
the opening 45. The extent of upward move-
ment of the valve 47 may be limited by
means of projections 48 extending down-
wardly from a conduit closing cap 63, said
projection being arranged to prevent the
valve 47 from fallin%1 out through a dis-
charge opening 49 in the cap 63, with which
the conduit 40 registers to permit the dis-
charge of air. -This opening 49 may be pro-
tected from interference by means of a ver-
tically disposed removable plate 50 detach-
ably ‘secured to the rear of the device by
suitable means. It will be obvious that the
valves 48 and 47 will be readily accessible

and removable by removing the closing cap:

63, being similar in this respect to the valves
shown in Fig. 3. , ‘

In operation it is contemplated that either
form of respirator may be equipped with a
sponge or other absorbent element adapted
to hold chemical means for modifying the
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character of air admitted through the open- -

ings in the front. This form of air modi-
fying means is indicated where the user is
required to breathe air containing an injuri-

ous amount of poisonous gas. It is con-

templated that the gas laden air entering
the openings in the front, will pass through

95

a sponge carrying a chemical solution adapt-

ed to neutralize the Ear‘ticular kind of poi- -
_sonous gas with whic

the air may be mixed.
This action takes place coincident with in-
halation by the force of which, the valve 13
or 38 as the case may be is lifted from the
partition, thus permitting the purified air to

flow into the chamber 2 and thence to the

mouth or nostrils of the wearer of the appa-
ratus. '
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Among the advantages residing in the

structure which I have described, 1s that of
being operative in practically any position
in which the wearer of the device may ordi-
narily find himself. This advantage follows
partly from the fact that the device is de-

“signed to carry a liquid neutralizer sus-

pended in an absorbent element, thus mak-
Ing it immaterial at what angle the appa-
ratus may be tilted. This does away with
the difficulty heretofore experienced in con-
nection with some types of respirators in
which gas laden air was delivered into a

chamber containing freely movable liquid,

the liquid sealing the intake opening. Ob-
viously, unless.such a device were held ina
certain position, it is probable that the in-
take opening would become uncovered, thus
permitting the gas laden atmosphere to pene-
trate direct to the nostril
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It has been found in practice that the
valves controlling the inlet and discharge
openings of a respirator are not satisfactory
if they depend-upon spring pressure for be-
ing held in normal closed position. The in-
troduction of a fine spring of any sort for
this purpose in this kind of a device intro-
duces a weak element which very often be-
comes detached and lost or wears out at a
critical time. Furthermore, the use of rub-
ber or leather valves is also unsatisfactory
inasmuch as these materials deteriorate and
are therefore not always dependable. In
order to overcome difficulties of this sort, I
have sought to eliminate spring-controlled
valves and to provide valves of such con-
struction that all the parts may be made of
simple forms of metal. Thus, in the case
of the intake valve illustrated in Fig. 2,
the partition 10 may be made of thin sheet
metal and the edges of the air passage in
the valve may be turned to form with said
partition a seat for the valve 13 which in
this case is preferably a thin mietal disk
freely hung upon the pins 14 so that it
may readily swing free from the partition 1
upon inhalation and may also readily seat
thereon upon exhalation, thus forcing the
exhaled air out through the discharge open-
ing in the top of the casing. :

The certainty of operation of the valves
controlling the discharge openings is exceed-
ingly important. That is, it is essential that
the discharge port shall be securely sealed
during the operation of inhaling and that
it shall open readily during exhalation.
Otherwise, the gas laden atmosphere would
be drawn through this port directly into
the lungs of the user of the device instead
of through the air modifying portion here-
tofore referred to. While it is a more or

_ less obvious thing to provide a valve which
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will accomplish this result under some con-
ditions, it has been found very difficult to
devise a valve which will be operative un-
der all conditions and in a great variety of
positions. The objection to spring-con-
trolled valves has been referred to.
question, therefore, of providing a non-
spring-pressed valve which will be operative
even in an unusual position then presents
itself. T have met this difficulty by inter-
posing in the discharge opening, a multiple
valve having the valve portions disposed at
an angle to each other so that although one
valve may fail to seat by reason of the force
of gravity acting upon it to draw it away
from its seat, the other valve, being disposed
at a different angle will act normally and
effectively to seal the opening. Such an
arrangement is illustrated in Figs. 8 and 9.

A further difficulty which has presented
itself in connection with the use of valves
and respirators is that wherein the area of
contact between the valve and its seat is

The
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s0 broad as to effect a too secure connection
with the parts after they become covered
with moisture condensed from the breath.
To obviate this difficulty, I have provided
valve ports in which the valves seat upon
edges or ridges in substantially line contact,
thus not only insuring effective closing of
the port, but alse preventing the unneces-
sary. adhesion of the valve to the seat by
reason of the presence of moisture inter-
vening between the two contacting surfaces.
I have applied this principle to the valve
structures shown in Figs. 8 and 9. The in-
take valves illustrated in Figs. 2 and 8 also
embody the same principle but with some
modification made necessary by the decen-
tralized position of the air passages or open-
ings in the respective partitions.

Where the respirator is intended to be
used for the purpose of filtering air, that is,
to modify the physical character by remov-
ing particles of ‘dust or solid matter as dis-
tinguished from effecting a-chemical change
therein, I prefer the form of filtering ele-
ments shown in Fig. 8. As heretofore
pointed out, these elements may be composed
of circular pieces of woven or matted fabric
adapted to fit substantially inside the cap.5
and against the front face thereof. Where
additional filtering action is necessary, as
many layers as necessary may be interposed
between the inlet openings in the cover of
the device and the partition which closes off
the chamber for carrying purified air.

Among other advantages residing in the
structure hereinabove deseribed, I may point
out the comparative simplicity of the several
portions, which permits the device to be
made in large part out of thin sheet metal
by means of suitable dies, thereby insuring
not only low cost of production but preci-
sion in the finished product. Where the
openings are of uniform size, as they would
ordinarily be if the casings were all made
by the same set of dies, the nostril and

' mouth engaging portions may be standard-

ized as to shape and size and thus be inter-
changeable so that if one or more of these
portions becomes lost or destroyed, another
can readily be supplied.

The improved mouth piece presents sev-
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eral advantages, one being that the inner

flange 26 tends to eliminate the danger of
the mouth-piece becoming detached from the
respirator. Furthermore, the flange 27 pro-
vides an effective seal against entrance of
gas laden atmosphere between the mouth-
piece and the lips, and the resilient distend-
ing member 28 not only provides against
collapse of the air conduits but also affords
an effective resisting means whereby a more
secure grip may be had upon the device.
Where the position of the mouth-piece is
fixed relatively to the purified air conduct-

‘ing portion of the casing, as in my improved
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. receive nostril and mouth engagin
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respirators, it is advisable to provide means
for adjusting the position of the nostril en-
gaging member. The form of nostril en-
gaging member which I have heretofore de-
scribed allows of this adjustment and at the
same time affords the additional advantage

of providing means in the lateral ribs 32 for

preventing accidental displacement from
operative position. ' T

To further insure dependability of opera-
tion, T have provided means for attaching
the respirator to the head of the wearer said
means being quickly and easily adjusted and
applied securely in position. I refer to a
pair of eyelets 67, Figs. 1 and 2, mounted
on the end of the pins 7 and adapted to re-
ceive the looped portion of the strap 53
which may be passed around the head of the
wearer of the device and fastened thereto
as ,tightl{ as may be desired. In Fi%s. 7 and
12 a slightly modified form of attachi
paratus is shown, the strap receiving slot 64
being formed at the end of a spring clip ex-

tending from the cover portion, thus hold-

ing the cover in secure engagement with
chamber 1 and also providing means for re-
taining the device in position for use.

I claim as my invention:

1. A respirator comprising an air chamber
provided with an outlet opening and air
actuated valves having seats arranged in the
path of air currents passing through said
opening and disposed at an angle to each
other. . A

- 9. A respirator comprising an air. chamber

having an outlet opening provided with
valve seats disposed at an angle to each
other, valves entirely detached from said
seats and free to change position relatively
thereto, said valves being adapted to engage
said seats in sealing contact during inhala-
tion through the inlet opening.

3. A respirator comprising an air chamber
having an outlet opening provided with a
valve seat, a valve entirely detached from
said seat and said chamber and mounted for
free transverse movement relative to said
seat, said valve being adapted to engage said
seat in sealing confact, and means on the
valve to limit the extent of movement of said
valve away from said seat.

4. A respirator comprising an air chamber
having an outlet opening, a valve seat in said
outlet opening, a valve freely movable rela-
tively to said seat and having peripherally
disposed means for limiting its movement
away from said seat. , '

5. A respirator comprising a casing
adapted to form a forwardly located air
modifying or filtering chamber and a rear-
wardly located air conducting chamber,
.openings in said air conducting chamber to
mem-
bers, and a rearwardly directed valve con-

.48 trolled outlet opening In said air conducting

ing ap- -

chamber whereby the discharge controlling
valve may be protected forwardly by the
body of the respirator and rearwardly by the
face of the wearer.

6. A respirator comprising a chamber
adapted to receive an air modifying or filter-
ing agent, a chamber for receiving filtered or

70

modified air, a removable perforated- parti- -

tion interposed between said chambers and
having a portion adapted to serve as a line
contact valve seat, a valve slidably supported
adjacent to said valve seat by oppositely
disposed supporting means, said valve being
adapted to admit filtered or modified air
through the perforations in the partition
upon inhalation and to prevent the escape of
exhaled air through said perforations upon
exhalation.

7. A respirator having an air chamber
and collapsible nostril and mouth engaging
members adapted to be applied from outside
said chamber and having laterally project-
ing means adapted to engage portions of the
inner surface of the air chamber whereby
said members may be retained in operative
position. ' :

8. A respirator having a chamber for
holding air filtering or modifiying means, a
chamber for filtered or modified air and re-
movable nostril engaging members each hav-
ing a plurality of projections along its
length adapted to engage inner portions of
said air receiving chamber to hold the nos-
tril engaging members in operative position.

9. A respirator comprising an air chamber

"having a valve controlled outlet opening

rearwardly directed, whereby said opening
and said valve may be protected rearwardly
by the face of the wearer. '

10. A respirator comprising an air cham-
ber and nostril engaging mem%ei‘s removably
attached to said air chamber and having lat-
erally projecting means coSperating with
the chamber to retain said nostril engaging
members in operative position.

11. A respirator comprising an air cham-
ber, an outlet opening in said chamber, and
a valve to control the passage of air through
said opening, said valve having projecting
means for limiting the extent of movement
away from its seat. ’ :

12. A respirator comprising an air cham-
ber, an-outlet opening in said chamber, and

“a valve to control the passage of air through

said opening, said valve having peripherally
disposed means for limiting its extent of
opening.

13. 151 a respirator, the combination of an
air chamber, a removable cap for said cham-
ber, means for retaining said cap in opera-
tive %osition, and head engaging means at-
tachable to said cap retaining means where-
by the respirator may be held on the wearer’s
head in position for use, -

14. ‘A respirator comprising an air cham-
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ber having openings to receive nostril engag-
ing members and collapsible nostril engag-
ing air conducting members provided with
a_plurality of laterally projecting means
adapted to be inserted through said openings
to engage the chamber to hold said members
in operative position and whereby said nos-
tril engaging members may be effectively
secured to said chamber at substantially any

10 desired position along their length.

1,202,116

15. A respirator comprising an air cham- -

ber, a discharge opening in a rearwardly -

disposed wall of said chamber and means
supported at the rear of said chamber to pro-
tect said opening without interfering with
the free passage of air therethrough.

In testimony whereof, I have signed my
name to this specification this 8th day of
February, 1916.

WALTER SODERLING.
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