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To all whony it may coneeri:

Be it known that I, WILLIs C. VAJEN, a citi-
zen of the United States, residing at Indian-
apolis, in the county of Marion and State of In-
diana, have invented certain new and useful
Improvements in Firemen’s Smoke-Protec-
tors, of which the following is a specification.

My presentinvention consists in certain im-
provements uponadevice for protecting those
who are required to be subjected to smoke or
fumes, especially firemen, from the effects
thereof of that character which is shown and
described in Letters Patent of the United
States No. 456,687 to William Bader, dated
July 28,1891, as will be hereinafter more par-

ticularly deseribed and claimed. Said im-’

provements are the result of extensive experi-
ments and of much observation of require-
ments in situations where the apparatus has
been subjected to practical use. ‘

Referring to the accompanying drawings,
which are made part hereof, and on which
similar letters of reference indicate similar
parts, Figure 1 is a perspective view of the
apparatus separately as seen from the front;
Tig. 2, a similar view as seen from the rear;
Fig. 8, a view of the apparatus in use as po-
sitioned upon the upper portion of the person
of the user, one side of the casing of said ap-
paratus being broken out to show the inte-
rior; Fig. 4, a top or plan view of the air-res-
ervoir and a sectional view of a fragment of
the casing of the device; Fig. 5, a verticalsec-
tional view of the valve structure; Fig. 6, a
detail transverse sectional view as seen from
the dotted line 6 6 in Fig. 5; Fig. 7, a detail
sectional view through one of the eyepieces,
and Fig. 8 a detail sectional view through one
of the earpieces.

In said drawings the portions marked A
represent the outer wallor casing of the head-
piece of the device; B, the air-cylinder; C,
the valve structure; D, a gage; E, a pipe or
tube running from the air-cylinder to the in-
terior of the headpiece.

The casing or wall of the headpiece is, as
deseribed in the above-mentioned Letters Pat-
ent, preferably formed of leather. I have,
however,discovered that itis desirable to form
said ecasing of two thicknesses of different
gualities. The outer thickness should be
tough and close-grained, such as leather, and

treated with a fire-resisting preparation,while
the inner thickness is to be of a porous qual-
ity, adapted to absorb moisture to some ex-
tent, thus counteracting the breath of the
wearer in the matter of creatinga vapor with-
in said casing.
_form and construction of the lookouts A’ by
making them separateand tubular, as shown,
and inserting therein two sheetsmm' of trans-
parent material, such asmica. The dead-air
space between these two mica sheets prevents
the lookouts from being obscured by the va-
por of the breath, and thus the swabs shown
in the above-mentioned patent are enabled to
be dispensed with.
the panes of the lookouts with wire gnards al
as shown most plainly in Fig. 1. The ear-
pieces A2 I have improved somewhat by cov-
ering them with screw-caps ? at the outer
ends of the tubular portions thereof, which
caps contain the perforations instead of the
casing A of the head-piece proper. Sound-
ing-plates n are inserted immediately below
said caps. The straps A% by which the de-
vice is held in place, I have divided into two
parts and provided with buckles a?, whereby
they are enabled to be adjusted in length.
They are provided with snap-hooks s at one
end, which are adapted to hook into rings 7,
secured to the casing A, so that speedy at-
tachment and detachment are provided for.
The means provided for excluding air,
(shown and described in the prior art,) while
valuable and sufficient in many cases, has
proved to be not always completely effective,
| inasmuch asin thick stiflingsmoke, especially
such as is produced from the burning of sub-
stances of a sulfurous character, some portion
of such smoke occasionally penetrates it to
within the headpiece.
have adopted a lining A‘, composed of sheep-
skin tanned with the wool on, adapted to
rest closely over the shoulders of the wearer,
and have alsomade the flexible fold A5, which
is to be gathered around the neck of the
wearer, of similar material. By this means
I have secured a union between this structure
and the body of the wearer which is for all
practical purposes smoke and vapor proof, so
that any intrusion of the surrounding vapors
is rendered impossible, while the gradual es-
cape of consumed air from the inside through
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the wool is not unduly obstructed. The sub-
stitution of this wool fabric for the thin flexi-
ble material formerly used and the addition
of the wool lining to rest npon the shoulders,
thusprovidinganintermediatespace in which
the air is practically ‘*dead,” I regard as one
of the most valuable of my improvements.
The air-c¢ylinder B and the gage D do not
embody any special novel features. They are
simply adapted in formn and size to this par-
ticular use. I have found in practical use
that these parts may be made considerably
smaller in proportion to the headpiece than
those shown in the above-mentioned Letters
Patent, and they are shown in the drawings
of the shape and proportionate size actually
employed. These, as well as the valve strue-
ture C, are all secured together and are at-
tached to the headpiece A by the straps1and?2.
The exterior form of the valve structure C

-is best shown in Fig. 4, while its construction

is shown in detail in Figs. 6 and 7. This
structure contains a main ingress-valve ¢’ at
one end and an egress-valve ¢® ab the other
end, which are operated, respectively, by the
handles C'and C® Thenipple leading from
the outside to the valve ¢’ is preferably cov-
ered by a cap p, as shown in Tig. 4. When
it is desired to charge the ecylinder with com-
pressed air, this cap pis removed and a hose
from an air-pump (not shown) is connected.
When the eylinder is sufficiently charged, the
valve ¢’ is closed, the air-pump detached, and
the cap p restored to place. Airis admitted
to the headpiece from the cylinder by open-
ing the valve ¢? by means of its handle C? as
will be readily understood apon an inspec-
tionof Fig. 5. Inorder thatthe air may pass
in exactly the quantity desired and that the
operator need not be obliged to spend the time
necessary to secure this result, I have pro-
vided a regulating-valve ¢, running trans-
versely of the valve ¢? and located above said
valve, which may be adjusted to any prede-
termined point, so that the valve ¢? may be
fully opened without permitting more than
the predetermined quantity of air to pass.
The construction of this valve ¢? is best {llus-
trated in Fig. 6, where it is shown as a small
screw-threaded rod inclosed entirely within
a perforation, which perforation is covered
with a cap p’, as shown in said Fig. 6 and

.also in ig. 4. When it is desired to change

the position of this valve ¢?, the cap p' is re-
moved and a fine screw-driver inserted into
the perforation, the valve ¢ turned to the po-
sition desired, after which the cap p' is re-
stored, covering and completely protecting
said valve. Obviously a very fine graduna-

tioncanthusbe obtained. In order to prevent
leakage and also to provide a stop at the
proper point, I have made these valves dou-
ble-seated valves by providing the valve-

stems with collars ¢¢, which when the valves
are entirely opened seat back against shoul-
ders formed in the surrounding structure to
receive them, as clearly shown in Fig. 5.
Outside of said shoulders said valve struc-
ture is provided with stuffing-boxes of & usual
construction. This second valve-seat, how-
ever, is of great value in preventing possible
leakage. As will be readily understood, it is
highly desirable that none of the air in the
cylinder should be wasted,

The tube E leadsfrom the nipple ¢? throu gh
the wall or casing A to the interior of the
headpiece and to a suitable point near the
nostrils of the wearer, much as in the above-
mentioned Patent No. 456,687,

Having thus fully described my said inven-
tion, what I claim as new, and desire to se-
cure by Letters Patent, is—

1. The combination, in a fireman’s smoke-
protecior, with the casing, of the earpieces,
said earpieces being composed of tubular
projections, serew-caps covering said projec-
tions and having numerous perforations
therein, and sounding-plates within said caps
immediately under said perforations, sub-
stantially as shown and described.

2. In a fireman’s smoke-protector, the com-
bination,with the casing, A, formingthe head-
covering of thelining Afadapted to fit closely
over the shoulders of the wearer, and the
flexible fold A® adapted to be secured around
the neck of the wearer, said lining and said
fold being composed of sheepskin tanned
with the wool on, the wool being upon that
surface arranged to come in contact with the
person of the wearer, all substantially as
shown and described.

3. The combination,with a fireman’s smoke-
protector, and its air-supplying ¢ylinder, of
a valve structure containing the ingress-
valve ¢’ at one end, the egress-valve c? at the
other end, and a regulating-valve ¢ located
in the path leading from the valve ¢® toward
the interior of the headpiece of the smoke-
protector, said several parts being arranged
and operating substantially as set forth.

4. The combination, witha fireman’s smolke-
protector, and its air-supplying cylinder, of
a valve structure containing ingress and
egress valves provided with donble seats, the
second seat being in each case arranged to
prevent any escape of air aronnd the valve-
stem while the valve is open, and a regulat-
ing-valve in the path of the egress-valve, all
substantially as shown and deseribed.

In witness whereof I have hereunto set my
hand and seal, at Indianapolis, Indiana, this
5th day of August, A. D., 1896.

WILLIS C. VAJEN.

Wilnesses:

CHESTER BRADFORD,
JAMES A. WALSH.
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