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I I To all whom it may concern: ' 

10 

V15 

v30 

85 

. the mask; 

Patent Nov. .13, 19.’! time 
< 4.0m 

aoscon r. wise. or wrrxmsmme, PENNSYLVANIA, assieNon 'ro MINE sarri'rr 
APPLIANCE company, or PITTSBURGH, PENNSYLVANIA, a ooaroaa'rron or 
(PENNSYLVANIA. ‘7 

vBe it known that I, Roscoe P. MASE, a 
citizen of the United States, and a resident 
of. Wilkinsbur , in the county of Allegheny 
and State of ennsylvania, have invented 
a new and useful Improvement in Gas 
Masks, of which the following is a speci? 
cation. . . . 

_ The‘, invention relates to gas masks, and 
the object thereof is to improve their con 
struction and consequent operation. Further 
andmore speci?c objects of the invention 
are to provide a'gas mask iifwhich an ex» 
change of heat is e?’ected between the in 
coming contaminated air and the“ outgoing 
puri?ed air; a mask in which the purifying 
materials are protected against the action 
of air when the mask is not in use, and a 
mask in which the extent of use of the'puri 
tying material is indicated so that new ‘or 
fresh purifying material may be substituted 
when required. . - e 

The invention is illustrated in the ac— 
companying sheets of .drawings of which 
Fig. 1 is anoutside view of a gas mask; 
Fig. 2 a vertical sectional view to enlarged 
scale throu h the airlpurifying portion of 

lgig. 3 a plan view of the;portion 
shown in Fig. 2; Fig. 4 a transverse sec~ 
tional view taken on the broken line IV —IV 
Fig. 2; Fig. 5 a plan view to enlarged‘ scale 
ofv a use-indicating devicepthe lane of view 
being indicated by the line —V Fig. 1; 
Fig. 6 a" sectiona view taken on the line 
VI-VI Fig. 5; Fi . 7 a sectional view taken 
on the line VII— II Figf6; Fig. 8 a‘~~view 
corresponding to Fig. 6 illustratingwa modi-. 
?cation ofconstruction; and Fig. 9 a sec; 
gtional view 

8. - ‘J 

‘_ ne feature of the invention has; to do 
vwithpthe provision of a gas mask in which 
there is an exchange of heat between the in 
coming and outgoing air to the end that 
the air-purifying material or'materials n'iay 
be maintained at a’ substantially elevated 

‘, temperature at' which they function more 

vso 

. tion of the mask comprises 

e?'ectively, and also that 
?ed air to be breathed may have its temper 

,ature reduced after having passed through 
and become heated by the purifying ma 
terial. To such end the air-purifying por 

an outer casing 
having an air inlet and an air outlet, and 
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_VVithin the casing there 

taken on the \line lXfIX' 

'cau‘sing air to take 

the outgoing purié 

. < 'eaas masx. - ‘ 
J 

a 

Serial No. 607,083. 

an air-purifying canisterwithin the casing 
provided also with an air inlet and an 
air outlet communicating, respectively, with 
the casing inlet and outlet: 
outlets of the canister and casing there is ar 
ranged a heat-exchanging apparatus where 
by the outgoing. air is caused to ?ow adja 
cent to the interior surface ofcan extended 
wall forming a conduit connecting-member 
between the two outlets, and whereby the 
incoming air is caused‘ to flow adjacent to 
the exterior faces of such'wall. - 
In the illustrative 

55 
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at 

embodiment of this ' 
feature of the invention, shown particularly - ~ 
in Figs. 2, 3 and 4, the' outer casing is shown ‘ 
as having‘a side .wall 
and a bottom 3. ' The 
are preferably both located in the top 2 
there‘ being indicated ' 
central ‘portion of the t p and two air inlets 
5 arranged‘ ‘one on eacld side of. the 5 outlet. 

1, a removable" top 2 

adapted to be charged vwith ‘various ma 
terials for purifying ‘air, the particular ma 
terial used'dépending upon the speci?c use 
to which ‘it-is desired to put the mask. '~ The 
canister is provided preferably at its bot 
tom withan air inlet 7 ‘and at its top with 
an .air outlet 8, the body 
material being ‘arranged ~ betweenv the‘ inlet 
and outlet in such manner that the air passes 

’ through it. 

The heat exchanger includes alternately 

air‘ inlet and outlet 

analr outlet‘ 45 at e l 

70 

W5 
is a canister- 6 ._ 

8th. 

of air-purifying -' 

arranged ‘narrow . andgwidé chambers, the ' ‘ 
walls of which form a conduit between the 
canister and casing outlets. 'A narrow por 
tion 9 adjacent to'the canister outlet joins 
a widened portion 10 above which there is a 
.narrow portion 11. As vmany wide and 
narrow portions may be provided as are de' 
sirable, the heat exchanger shown herein in 
cluding a. second wide portion 12 and an 
adjoining narrow portion 13 adjacent to the 
outlet 4. 
12 there ,‘ are arranged ba?ie plates 14‘ for 

a circuitous path between 

Within the wide portions 10 and V 

w 

95 

100 
the canister and easing outlets so that the ' 
air may ?ow adjacent to the inner surface 
of the extendedheat-exchanger walls. To 
cause the. incoining air to ?ow adjacent to 
he exterior faces )of the extended walls, the 
heat-exchanger is provided with‘ ba?ies 15 
and 16 which form with the exterior of the 
heatéexchanger and the interior of the eas 

105 
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‘ casin 

c1 . 

ing a circuitous passageway adjacent to the 
walls of the heat-exchanger. The line of 
‘?ow ofthe puri?edjair from the canister 
outlet 8 to the casing outletDgt is indicated 
by the arrows inside the heat-exchanging 
portions 9, 10, '11, 12 and ‘13, and likewise, 
the path of the incomingfair is indicated by 
arrows onothe outside of said portions and. 
between them and the ballies 15 and 16. After 
the incoming air passes through the heat 
exchanger it flows downwardly through'the 

1 ‘between its inner surface and. the 
exterior of the canister to the canister inlet 
7, the canister being¢spaced front the casing 
'wall to afford such passage-way for the air. 
The heat-exchanging apparatus is pref 

erably connected ‘to the casing top or cover 
2 by means of rods 17. Th prevent incom—' 
ing air from ?owing between the, side wall 
1 of the casing and the outer edges‘ of the 
ba?les 15 and 16, these ba?les,are preferably 
constructed of pliable pads of felt, fabric 
or the like, the outer edges of which press 
against an interior felt lining 18 of the bes 
ing. >A union'coupling may. be ‘provided 
for attaching'fthe canister to the heat-ex 
changer, the former being provided with‘an 
.exteriorly threaded sleeve 19 adjacent to the 
outlet 8, and the latterwith a union coui 
pling nut 20 having radiallyidisposedy grip 
ping'members. 21. In assembling the air 
purifying portionof the mask, a canister 6 
is attached tothe heat-exchanger While the 
top 2 of the casing ‘isremoved. Thereafter, 
the canister,heat-exchanger and top of the 
casing are, as a unitary structure, inserted in 
the casing 1. I The apparatus may then be 
connected to a conduit leading to a face 
piece. ' 

The materials with which canisters are 
‘charged for the purpose oftremoving va 
nous gases from air to be breathed deterio- ' 
rate by thdpassage of air through them. To 
prevent-air from ?owing into‘the‘canister in 
any . osition while the apparatus is not in 
use, 0th the inlet and outlet of the appara 
tus are provided with delicately operating 
check valves which. are normally ‘held closed 
by s rings. The check valve for‘ the inlet 
may earranged adjacent to-thecanister in 
let '7 and may comprise. a suitable plate 22 

. urged by means of a spring 23' against >a 
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valve seat-24 surrounding the inlet‘ 7. spring 
23 being’backed by means ‘of a gage‘25. The I‘ 
check valve for preventing ?ow of air into 
the canister through the outlet of the ap 
paratus may be arranged at the inlet of the 
heat-exchanger. This check valve-may be 
slmilar to that at the inlet of the canister 
and may'comprise a plate 26 held against 
a valve seat 27 by means of a light spring 28 
actlng between ‘the plate and .a cage 729., 
These checkvalves form but slightre'sisb' 
ance to breathing when the apparatus is in 
use, and prevent air from entering the can— 

i teeth of a 

‘1,474,205 . 

isterthrough eitherthe inlet or outlet in‘ all 
positions of the apparatus when it is not in 
use. ‘ ~‘ 

' When gas masks are used for acons'ider 
able period of time, the air-purifyin mate 
rialsv become less active and ?nallyd) 
incapable of purifyin the air. In masks 
for some purposes (%or example, carbon 
monoxide masks) it is impossible for the 
,user to discern when the air-purifying ma 
terial is not adequately purifyin the air. 
In such masks the period of usefu ness of a 
canister may be reckoned in terms of the 

' amount of air passing through the'purifying 
material, and this ma be approximated by 
the number of breat- s that a user take‘s/ 

v70 
ecome - 

75 

80 

through the material. One, feature of the ‘ 
present invention has to ‘do with the provi-' v 
sion of means for visually indicating the ex 
tent of use to which the mask has been fput 
so that when it has- been used to the sa ety 
limit, the user may substitute a fresh canis 
ter for the one that has been in use. .Inthe 
illustrative embodiment of this feature of 
the invention two forms of iridicatorsJare 
shown, in one of which the number of 

90 

breaths which a, user takes throu h the puriL . 
fying material is indicated, and'in the other. 
of which the indication of the use is more ' 
nearl . in proportion to the ‘volume of‘ air 
breat ed through the material. - . 

. The ?rst-mentioned form of indicatin ap 
paratus is illustrated in 5, 6 and and 
comprises a casing 30 rovided with an‘air 
inlet‘31' and an air out et 32. In a position 
adapted to normally close the inlet 31 there 
.is a‘ light wei htvplate 32 attached to a strip 
33 which is ‘ cut around spindle 3-t._ The 

lOu 

law 

free end of strip 33 is bent into the form ‘of a ‘ 
pawl 35 adapted to engage successively the‘ 

'tchet wheel 36 keyed to a spin 
(1112.37. 'Th's spindle is provided with a 
worm haft 38 which meshes with a worm 
wheel 9 keyed?to av spindle 40, one end of 
which is. provided withfan indicator finger. 
41. The upper portion of the casing is pro 
vided witha suitable housing ‘42 in which 
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there is clamped a transparent plate 43 on ' 
which a scale may be cut or through which 
a scale may be read. Casing 30 is provided 
with ‘a union coupling nut 44 adapted to 
engage a sleeve 45 formed on the top 2 of 
‘the casing, and it is also provided with a 
threaded sleeve 46 adapted to be connected 
to a conduit 47 leading to a face piece 48. 
In the use of this type of indicator‘, each 

inhalation causes plate 32 to rise above the 

" 120 

inlet 31‘withthe result that pawl 35 ad ' 
vances ratchet [wheel 36. This ratchet is 
held a ainst reverse movement by means of 
aysuita le delicate spring 49 attached to the 
casing and engaginqkthe ratchet teeth in the 
manner'illustrated. The movements of the 
ratchet wheel are geared down so that the 
indicator ?nger 41 is turned very slowly. 

. . 
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' clearly illustrated in the drawin 

. the scope of the ap 
.fion may be practiced ‘by other forms of con- ' 

3b. 

40 

;, vanes 52 arranged to. cause the sp' 

\ 1,4743%. P 

By observin the position of the indicator, 
the user of t e. mask ‘may determine when a 
new canister should be substituted for the 
Lone in use. -"‘ _ - 

The second form of apparatus for indi 
cating the extent of use to which the breath 
ing apparatus has been put is illustrated in 
Figs. 8 and 9, and differs from that just ex-\ 
plained in that the indicating hand is actu 
ated more nearly in proportion to the vol 
ume of'air ?owing through theapparatus. ‘ 
Adjacent to the inlet 50, and parallel to the ~ ‘ 
line of How of the air through it, there is a‘ 
rotatable spindle 51 provided with pro eller 

Is to 
rotate when air ?ows through the inlet. By 
a, suitable arrangement of reducing gears 

the ro 
tation of spindle 51 causes an indicator ?n 
ger‘53_to advancein a manner similar ,to 
that ex lained with reference to the appara 
tus‘ of igs. "5, 6 and 7. The indicators are 
essentially ?ow meters, serving to indicate 
the amount of air caused to flow through the 
breathin ‘ apparatus. ‘ 

Accor ing to the provisions of the patent, 
statutes, I have described the principle and 
operation of my invention together with an 
illustrative embodiment thereof. ‘However, 
I desire to have 1t understood that, within 

pended claims, my ‘inven 

struction than that specifically vshown and 
described. * . ‘ 

1. An airipurifying ap aratus comprising 
an outer casing provided) with an air inlet 
open to the atmos here and 'an air outlet, an 
air-purifying canister within the casing pro 
vided with an ' 

communicating respectively with said .cas 
ing inlet and outlet, and means in the casting 
for bringing the air that enters the easing 
into heat-exchanging relation with the puri 
fied air that leaves the canister. 

2. An air=purifyingapparatus comprisin 
an outer casing havin its topprovided wit 
an air inlet open to t- e atmosphere \and an 

air mlet and an air outlet! 

) 

.37" 8 

an air inlet open _-"to the, atmosphere and an 
air outlet, an air-puri ing'gvcanister var 
ranged withln and space from the interior 
of said casing and provided with an air in ' 
let in its bottom and anair outlet in its top 
communicating, respectively, with ,said cas-yy 
ing inlet and outlet, ‘and means in‘ the casing ' 
for bringing air that enters the easing into 

. heat-exchanging relation with the puri?ed 
air that leaves the canister, the incoming ‘air 

of the‘ canister to the inlet of the canister.’ 
‘ air-purifying‘ apparatus compris 

‘ing an outer casing having its top provided ’ 
with an ' inlet open to the atmosphere and 
an an outlet,‘ an air-purifying canister 
ithin the casingprovided with an air inlet 

communicating wlth the casing ‘inlet and. 
provided with an air outlet, 

;,connected tofsaid canister and casin outlets 
and provided interiorly> .jwi'th‘ ba?ies for 
causing the puri?ed air to ?ow through a 

, circuitous path from the canister outlet to 
the casingputlet, said. heat-exchanger being 
further provided exteriorly 
tending to the wall of the casing and form. 
ing with the walls'of the casing and heat 
,exchanger a circuitous path through which 
the incoming air ?ows to the canister inlet. 

‘5. In a gas. mask, the combination of- a 
face piece, an air-purifyin 
vided v'vithan ai inlet an 

a‘ heat-exchanger 

apparatus pro-Y 
an 'air outlet, a ' 

70 
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with ba?les ex- " 
90 

conduit connectmg said outlet with the face ' ’ 
‘giece, and means= arranged in the line of 
ow of air from said inlet to the face piece ' 

of use to which the for indicating the extent 
has-been put. ' air-purifying. apparatus 

ace piece, 
' air-inlet and any air outlet, a conduit con‘3 
necting said ‘outlet with the face piece, and 
a‘ ?ow meter having an inlet connected to 
the outlet of said casing and having an out 

. let‘. connected to the face piece, said meter 
being actuated by the ?ow of air through 
-it for indicating the extent, of use) to which 

air outlet, an air-purifyingv canister in the, the air-purifying apparatus has been put. 
lower portion of the casing and provided 3 v7. In 
with an air inlet communicating with “said 
casing inlet and further provided with an 
'air outlet, a ba?ied conduit member connect 
in 

angd having ‘extended walls against which 
puri?ed ?air ?owing‘ from the canister 

means within the casing ‘for directing 
coining air against the outer faces 0 

through the casing outlet is directed, and‘ 
the in 
the ex 

‘ tended walls of said conduit member. _ _ _ 
3. An air-purifying apparatus comprism 

an outer casing having a top provided wit? 

the canister mitlet with the casing-outlet: 

a gas mask, thev combination of a.‘ 
‘face piece, an air-purify 

n a gas mask, the combination of a 
an air puri?er provided with an - 

100 
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ing apparatus com-v ‘ 
. prising an outer casing provided with an ’ ' 
air inlet and an air outlet and having an air 
purifying canister therein, and 6.“ ?ow’ ‘meter 
having an inlet‘connected to they outlet of 
said casing and‘an- outlet connected tofsaid 
face piece, 
?ow- of air tvhrou h it for indicating the ex 
tent ‘of use to which the air-purifying appa 
ratus has ‘been'put. . ' 

a. 

In testimony whereof -I si mi name... ' 
' " vRoscongii. ASE. I. W 

115 
, 

said meter beinglactu'ated by the ‘ 
120 


