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1 
Our invention relates to the administration of 

air-borne powdered medicament and includes A 
among its objects and advantages an especially 
compact administration device containing no 
valves or moving parts but functioning automati- " 
cally to secure continued gradual delivery of 
powdered medicament and to approximate a valve 
action or equivalent protection against certain 
incorrect uses. 
In the accompanying drawings, 
Figure 1 is a side elevation, partly in section, 

of the body of an inhaler according to the inven 
tion; 

Figures 2 and 3 are end views of the body of 
Figure l; I 

Figure 4 is a side elevation, partly in section of 
a powder cartridge; 

Figure 5_ is an end view of the same cartridge; 
Figure 6v is a side elevation of a mouthpiece 

attachment; and , 
Figure 7‘ is an end view of the same mouthpiece 

attachment. 
In the embodiment of the invention selected for 

illustration, the one-piece plastic body includes 
- the main barrel portion I9 having a slight taper, 
the mouthpiece gripping band l2, a bulb-shaped 
end l4 for contact with a nostril, and a cylindrical 
bottom socket IE to receive the powder cartridge 
indicatedas a whole by the reference character 
l8. 
The powder container is a single piece of plastic 

comprising an operating handle 26 having a 
knurled end 22, a cylindrical powder-receiving 
portion 24 having a substantially hemispherical 
bottom 26 and a fastening flange 28 having two 
diametrically opposite projecting lugs 30. The 
open end of the chamber, before ?lling with the 
powder charge indicated at 32, has a peripheral 
lip 34 extending up as indicated in dotted lines 
at 36. After the powder charge is in place the 
wire mesh screen 38 is set in place and the lip 36 
is subjected to gentle heating and melts down 
substantially flush with the wire screen, leaving 
a structure with a smooth top and with the wir 
screen cemented in place. - 
Means are provided for introducing a gentle 

peripheral annular current into the powder re~ 
ceiver and withdrawing the same volume of air at 
a higher velocity along the axis of the container. 
For this purpose the chamber 16 is formed with 
an annular manifold 46, in the nature of a groove 
fed by a plurality of inlets 42, which extend a 
short distance parallel to the axis and then de 
bouch through radial passages 44 of greater di 
ameter than the passages 42. 
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The effective delivery ‘area of the groove mani 
fold 40 is about two and a half times the cross 
section of the axial delivery bore 46. Air coming 
from the manifold tends to travel gently down 
ward in an annular body until it reaches the sur 
face of the mass of powder 32, where it is turned 
inwardly into a half torus and goes back up 
axially at considerably higher speed, achieving a 
?nal speed, on entering the delivery bore 46, about 
two and a half times as great as the speed of its 
original entry. The air thus generates what might 
be likened to a gentle water-spout and tends to 
pick up powder from the surface of the mass 32 
a little at a time. As the charge is exhausted 
the natural inertia of the entering air will cause 
the half torus to move down and stay close to 
the mass of powder so that eventually practically 
all the powder is withdrawn. 
In the size best for human-use, the body of 

Figure 1 is about two inches long and the delivery 
bore 46 has an internal diameter of one-eighth 
of an inch. ' 

In such a size, with the parts of the approxi 
mate proportions shown, it is desirable to reduce 
the rate of withdrawing the powder charge and 
simultaneously dilute the air stream inhaled by 
the patient. We have illustrated two bleed pas 
sages 48 above the passages 44. Passages 44 and 
48 all have a slight taper, but the effective mini 
mum cross section of passages 48 is about one 
and a half times that of passages 44. 
The air entering through passages 48 not only 

dilutes the powder content of the air stream but 
it tends to encircle the already fairly well stabi 
lized air flow in the bore 46 with a peripheral en 
velope of relatively pureair. 
To make sure that the screen 38 can be well 

seated over and against the end of the bore 46, 
the pocket I6 is counterbored at 50 to de?ne a 
rabbet and the internal surface of the rabbet is 
formed with two oppositely spaced slightly ec 
centric arcs 52 de?ning very gently tapered cam 
surfaces against which the ears 30 can be forced 
into ?rm wedging contact. By inserting the con 
tainer with the ears in the dotted line position 
of Figure 3 and then rotating the container clock-L 
wise as viewed in Figure 3, while pushing on it 
gently in an axial direction to keep the screen 38 
seated against the opening in the bore 46, the 
container is ?nally anchored with the screen 38 
snugly pressed into theg-bottom of the socket Hi. 

It not infrequently happens that an inex 
perienced user will occasionally blow through the 
apparatus instead of sucking, either because of 
an accidental paroxysm such as a sneeze, or out 
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of mere curiosity. When this occurs, the air pass 
ing down the bore 46 in the wrong direction is 
moisture-laden, but because of the peculiar con 
?guration of the parts, such reverse ?ow of mois 
ture-laden air does not dampen the screen 38 to 
such an extent as to cause the apparatus to clog 
and function erratically. 
There are several reasons for this action. First, 

the stream through the bore 46 entering the 
powder chamber tends to generate a complete 
torus, from which air leaves with minimum ve 
locity by getting into the manifold 40, but in which 
there is a slowing down and a steep curvature 
in the path of flow at the other end of the torus 
at some such point as indicated at 53 in Figure 4. 
Accordingly, most of the powder that would other 
wise circulate in the torus is drawn out of the 
stream and deposited at such a point as 53, so 
that the passage of a given amount of air through 
the device in reverse flow discharges a much 
smaller quantity of the powdered medicament 
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than is picked up by the same amount of air going . 
through in the right direction. Because the ve 
locity in the torus adjacent the manifold 40 is 
also low, a little powder tends to deposit at this 
point also, and because of the low velocity the 
powder can and apparently does materially ob 
struct the air exit so that a much larger propor 
tional amount of the reverse flow will exit through 
the passages 48 than the proportion that enters 
through the passages 48 in normal use. 

It is not infrequently desirable to administer 
powdered penicillin and other powdered medica 
ments by inhalation per 0s. The mouthpiece 54 
has a cylindrical entrance mouth at 56 having a 
female shape withv cam surfaces 58 of slight ec 
centricity to receive and grip the corresponding 
cam surfaces constituting the band l2. Beyond 
the receiving end we prefer to taper the passage in 
one direction only so that the opening into the 
mouth is a narrow slit 60. 
The structure affords a convenient variation in 

the speed of ingestion to suit the needs or whims 
of the patient. If one of the passages 44 is cov 
ered with a ?nger tip or plugged with a toothpick, 
the amount of medicament the air Will carry is 
approximately cut in half. Covering or plugging 
one of the passages 48 will increase the concen 
tration of medicament substantially and covering 
both of them will add a further substantial 
increment in the concentration. 
There are many brands and varieties of plastic 

material on the market. Those suitable for such 
parts as the body I 0, cartridge I8 and mouthpiece 
54 have stress-strain characteristics such that 
when two parts, both of such material, are wedged 
together, there seems to be a residual reaction 
or resilience such that the parts spring loose ac 
cidentally during even gentle manipulation. To 
overcome this, we have made the contact angles 
of the cam surfaces I2, 52 and 58 more acute 
than would otherwise be expected. Speci?cally, 
the angle between the direction of relative move 
ment and the plane of the contact surface should 
not exceed about ?ve degrees, and about three and 
a. half degrees is the angle actually used. This 
angle provides a su?icient size range to take care 
of size variations in question. At the same time 
it provides enough mechanical advantage to en 
able the user,by applying a normal and comfort 
abl'e'amount of manual .force, to strain or distort 
the material at the point of wedging ‘contact to 
such an extent that the tendency. to snap loose 
almost spontaneously, is overcome. 

__ _ Others may readily adapt the invention for use 
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4 
under various conditions of service by employing 
one or more of the novel features disclosed, or 
equivalents thereof. As at present advised with 
respect to the apparent scope of our invention, we 
desire to claim the following subject matter. 
We claim: 
1. An inhaler comprising, in combination, a 

body having a longitudinal axial bore; one end of 
said body being shaped for contact with a natural 
body ori?ce; a pocket in the opposite end of said 
body communicating with said longitudinal bore; 
an annular manifold in the bottom of said pocket 
encircling and spaced from said bore; inlets for 
admitting atmospheric air to said manifold, said 
inlets comprising a plurality of passages leading 
from said manifold axially away from said pocket 
and then radially out of said body; means for 
retaining a charge of powdered medicament in 
said pocket exposed to said manifold and to said 
bore; the effective area of said manifold for de 
livering air in the direction of said charge being 
about two and a half times as great as, the cross 
sectional area of said bore; said body having radial 
passages extending in to an intermediate point in 
said bore for peripheral dilution of the stream 
sucked in through said bore by the patient; said 
power-holding means comprising a tubular cup, 
shaped to ?t loosely in said pocket; a wire mesh 
screen over the open end of said cup; a ?ange 
adjacent the bottom of said cup; radially acting 
cam surfaces on said ?ange and body, having a 
wedging action to anchor said cup in said pocket 
with said screen pressed against the bottom OI 
said pocket; and an axially extending portion be 

' yond said ?ange constituting a handle for inser 
tion and anchoring of said container. 

2. An inhaler comprising, combination: a 
body having a longitudinal bore;. one end of said 
body being shaped for contact'with a natural 
body ori?ce; a pocket in the opposite end of said 
body communicating with said longitudinal bore; 
an annular manifold in the bottom of said pocket 
encircling and spaced from said bore; inlet means 
for admitting atmospheric air to said manifold, 
said inlet means leading from said manifold ax 
ially away from said pocket and then out of said 
body; means for retaining a charge of powdered 
medicament in said pocket exposed to said man 
ifold and to said bore; the e?ective area of said 
manifold for delivering air in the direction of 
said charge being materially greater than the 
cross sectional area of said bore; said body ‘hav 
ing inlet means at an intermediate point in said 
bore for dilution of the stream sucked in through 
said bore by the patient; said powder-holding 
means comprising a tubular cup shaped to ?t 
loosely in said pocket; a wire mesh screen over 
the open end of said cup; and means for anchor 
ing said cup in said pocket with said screen 
against the bottom of said pocket. 

3. An inhaler comprising, in combination: a 
body having a longitudinal bore; one end of said 
body being shaped for contact with a natural 
body ori?ce; a pocket in the‘ opposite end of said 
body communicating with said longitudinal bore; 
an annular manifold in the bottom of said pocket 
encircling and spaced from said bore; inlet means 
for admitting atmospheric air to said manifold; 
means for retaining a charge of powdered medic 
ament in said pocket exposed to said manifold 
.and to said bore; the effective area of said'mani 
'fold for delivering air in the direction of ‘said 
charge being materially greater than the cross 
sectional area of said bore. 
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4. An inhaler comprising, in combination: a 
body having a bore; one outlet end of said bore 
opening through a body portion shaped for con 
tact with a natural body ori?ce; said bore hav 
ing an inlet end; a manifold in said body en 
circling and spaced from said bore; inlet means 
for admitting atmospheric air to said manifold; 
and means for con?ning a charge of powdered 
medicament adjacent the inlet end of said bore 
and exposed vto said manifold and to said bore, 
whereby air moving from said manifold to said 
bore generates a half torus in contact with said 
charge and moves radially inward over the face 
of said charge, said torus tending to follow said 
charge and move down into continued contact 
with said charge as withdrawal of powder lowers 
the level of the charge. 

5. An inhaler according to claim 4 in which 
said bore has a cross section materially smaller 
than the delivery area of said manifold, whereby 
said half torus tends to have a small high-ve 
locity inner core moving away from said charge, 
and a large low-velocity outer portion moving 
toward said charge. 

6. An inhaler comprising, in combination: a 
body having a bore therethrough; an end of said 
body being shaped for contact with a natural 
body ori?ce; a pocket in the opposite end of said 
body communicating with said bore; an annular 
manifold in the bottom of said pocket; inlet 
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6 
means for admitting atmospheric air into said 
manifold; means for retaining a charge of pow 
dered medicament in said pocket exposed to said 
manifold and to said bore; said body having in 
let means at an intermediate point in said bore 
for dilution of an air stream sucked through said 
bore; means in the nature of a wire mesh screen 
covering said bore adjacent said manifold, where 
by the powder-laden air stream is screened be 
fore passing through said bore. 

HOWARD H. YOUNG. 
DOUGLAS A. LOPER. 
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