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To all phom it may concern. r 
Be it known that I, CHESTER E. AC 

; : DUFFEE, a citizen of the United States, l'esid 
ing at the borough of Manhattan, city, 
county, and State of New York, have in 
Yented an improvement in Valves for Use 
with Submarine Diving Apparatus, of which 
the following is a specification. 
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My invention relates to air distributing 
valves, and is particularly designed for use 
in connection with deep sea diving appa 
ratus, embodying a metallic armor in which 
the diver is completely incased, and coll 
structed to withstand the pressure of water 
at great depth, such as that illustrated in. 
iny co-pending application Serial No. 595,847 
of like date herewith. With armor of such 
character it is desirable to provide an air 

20 
pump attached within a suitable casing, so 
that in case the water pressure outside the 
armor is of sufficient force to cause a leakage 
of water through the joints of the arimor, 
such water as may enter the armor from 
such cause can be pumped out; and the ob 

25 ject of my present invention is to provide a 
uniform supply of air to the diver at all 
times under normal conditions, and to ad 
mit a sufficient pressure of air to the pump 

30 
to work the same for the discharge of water 
from the armor should leakage of the joints 
occur, in which case, and while the pump is 
working, the dive is supplied, with a sufi 
cient quantity of air, from the éxhaust which 
is discharged into, the armor through a suit 
able spreader or muffler. 

In the accompanying drawing: Figure 1 
is a vertical section of my improved valve. 
Figs. 2 and 3 are sections of the same at 

40 
"the linesia, a, and y, 3, respectively. Fig. 4 is a diagrammatic view illustrating the 
use of my invention, there being shown in 

45 
the attachment for the air pipes shown in 
Fig. 4. 
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this figure a sectional elevation of the upper 
part of a submarine diving armor, and a 
plan view of the air tanks and reel employed 
with Said armor. Fig. 5 is an elevation of 

Similar reference numerals refer to like 
parts throughout the several views. 

1 is the cylindrical valve casing having. 
two lateral tubular projections 2 and 3 ex 
teriorly screw-threaded, and also having in 
terior annular recesses 4 and 5 forming air 

spaces in line with the respective tubular 
projections, there being ports 6 and 7 com- 55 
municating between said air spaces and the 
interior of said projections. A tube 38 is 
attached to the screw threaded end of the 
projection 2 and passes into the interior of 
the armor 17, through an opening therein 60 
made for that purpose, see Fig. 4. 
The bottom of the valve casing 1 extends 

in reduced diameter below the tubular pro 
jection 3 forming an annular shoulder 8, 
which is provided with an annular recess to 65 
receive and hold a circular ring 9 of rubber 
or other Suitable elastic substance. 
Within the valve casing 1 there is a cylin 

drical cup 10, with closed bottom and open 
top. A pin 11 projects downwardly from 70 
the under surface of the cup 10 at the center; 
and is surrounded by a spiral spring 12 
which spring has a bearing at its top against 
the under surface of the cup 10, and at its 
botton against the interiol surface at the 75 
bottom of the extension to the valve casing. 
The cup 10 is of a diameter to fit closely 
within the valve casing 1, but has vertical 
movement therein without undue friction. 
This cup 1() is provided with openings 13 80 
and 14 spaced apart in circular range. The 
Spring 12 is of a tension to normally main 
tain the cup 10 in such position that the 
openings 13 therein are in line with the an 
nular recess or air space 4 in the valve cas- 85 
ing, and the port 6 therein. 
The upper end of the valve casing is exte 

riorly screw-threaded to receive the inte 
riorly screw threaded cap piece 15 which 
has a circular hub 15 on the top exteriorly 90 
Screw-threaded with a central opening, and 
a tubular cylindrical projection 15 extend 
ing within the casing 1 to a point slightly 
below the annular recess 4. This tribular 
projection 15 is open at its end within the 95 
casing 1. This valve is preferably located 
within the casing 16 attached to the back of 
the armor 17 which casing contains a pump 
18;, the valve being connected to the pump 
by a coupling 19 screwed upon the screw- 100 
threaded end of the projection 3 of the valve 
casing. A pipe or tubing 20 is connected to 
the screw-threaded hubs 15 of the cap 15, 
and passes into the interior of the armor 17 
through an opening therein provided for 105 
such purpose, and is coupled or otherwise 
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from the low pressure tank 31, but owing 
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armor through which boss and armor there is 
an opening communicating with an air port 
in an attachment 22 on the back of the armor 
17, which attachment is provided with con 
nections 23 for the air supply tube 24 and 
exhaled air tube 25. These air tubes 24 and 
25 beyond their connection with the attach 
ment 22 are preferally carried within a 
flexible tubular casing 26, which is wound 
and in so ind ipon a 1'eel 2 located upon 
the deck of a boat or ender above water, the 
tipper end of the air supply pipe 24 being 
connected with a pipe 2s which pipe is in 
turn connected with branch pipes 29 and 30 
conntnicating with a low pressure tank 31 
and high pressure tank 32. The exhaled air 
passes from within the armor 17 out through 
an opening therein communicating with the 
attachment 22 from which it &nters the tube 
25, by which it is carried above water and discharged into the atmosphere. Suction 
tubes 33 are connected with the pump i8 
and extend down within each leg section of 
the armor to the feet. 
The operation of my improved valve is as 

follows:-When the diver is be to 5 the wa 
ter surface, air will be supplied to him from 
the low pressure tank 31 at slightly above 
atmospheric pressure. The air will pass 
through the pipes 29 and 28, supply tube 24, 
attachment 22, pipe 20, and enter the cup 10 
through the hub 15 and tubular projection 
15 on the cap 15, from whence it will escape 
through the openings i3, into the annular 
recess 4 and pass through the port 6 into the 
armor 17, through the pipe or tubing 38 and 
spreader 4?. These conditions will prevail 
inless there is leakage of water into the ar 
mor. when if it rises to an uncomfortable 
or dangerotis height, the diver will signal 
by telephone (with which I propose to equip 
the armor) when the attendant above will 
open the cock 34 in the branch pipe 30 lead 
ing from the high pressure tank 32 when the 
air will pass through the same channels as 
to the high pressure when it enters the cup 
10, its force will overcome the tension of 
the spring 12, and force the cup down upon 
the rubber ring 9 in the shoulder S of the 
asing 1 bringing the openings 14 in the cup 
within the annular recess 5 in the casing 1. 
and in communication with the port 7 there 
in, when the air will be conveyed to the pump 
18 through the coupling or connection 19 
and start the pump. In this position of 
the cup 10, the annular recess 4 and the 
port 6 will be closed, but while the pump is 
working the exhaust there from is discharged 
into the armor through a suitable spreader 
35, and the diver is thereby supplied with 
air: When the punp is at work any water 
in the arnor is drawn tip through the suc 
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the high pressure is on. 

working the same when required. 
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connected to a boss 21 on the interior of the and is discharged into the open water 
through a pipe 36 provided with a check 
valve 39. When the armor is freed from wa 
ter, the diver will so inform the attendant 
above who will shut off the high pressure sep 
ply, when the spring 12 will expand and 
raise the cup 10 to the normal position, thus 
opening communication for the low pressure 
supply of air through the openings 13 and 
port (3. The cushion or rubber ring 9 pre 
Vents jar when the cup 10 is forced down and 
provides an elastic seat for the same while 

It is preferable 
to provide a vent, hole 37 in the bottom of 
the easing to avoid the possibility of a vacu 
um forming and retarding the operation of 
the cup 10. 
The pimp S, suction tubes 33, discharge 

pipe, 36 and check valve therein may be of . 
any suitable character as the same form no 
palt of any present invention. 
The reel, the conveyer for the air tubes 

and the attachment for the same to the ar 
anor, are all of peculia' construction, and 
form the suljeet matter of separate co-pend 
ing applications Serial Nos. 595,851; 595,849 
and 59.5,S-48, respectively, of like date here 
with. 

I claim as my invention: 
1. The combination with an armor for 

submarine divers, having an attached pump 
and a source of air supply with means for 
regulating the supply, of a valve connected 
with the armor in the line of air supply and 
adapted to supply a regulated quantity of 
air to the diver under normal conditions and 
also adapted to supply air to the pump for 

2. The combination with an armor for 
submarine dives, having an attached pump, 
and a source of air supply with means for 
regulating such supply, of a valve connected 
with the arnhor in the line of air supply, said 
valve being provided within its case with an 
air cup capable of vertical movement therein 
and having an upper and lower circular 
range of openings, an upper port in the valve 
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case communicating between the upper range 
of openings in said cup and the interior of 
the armor under a low pressure supply of 
air, and a lower port in the valve case con 
municating between the lower range of open 
ings in said cup and the pump under a high 
pressure supply of air. 

3. The combination with an armor for 
snbmarine divers, having an attached pump 
and a source of air supply with means for 
regulating such supply, of a valve connected 
with the armor in the line of air supply, said 
'alve being provided within its case with an 
and having an upper and lower circular 
range of openings, an ipper port in the valve 
case communicating between the upper range 
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air cup capable of vertical movement therein 

tion tubes 33 in the leg sections of the armor of openings in said clip and the interior of 130 
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the armor under a low pressure supply of 
air, and a lower port in the valve case com 
municating between the lower range of open 
ings in said cup and the pump under a high s 

pressure supply of air, and means for re 
turning the air cup into communicatior with 
the said upper port in the valve case when 
the high pressure supply of air is shut off. 

4. The combination with an armor for 
submarine divers, having an attached pump, 
and a source of air supply with means for 
regulating the supply, of a valve connected 
with thearinor in the line of air supply, 
said valve being provided within its case 
with an air cup capable of vertical move 
inent therein and having an upper and lower 
circular range of openings; an upper port in 
the waive case communicating between the 
upper range of openings in said air cup and 
the interior of the armor under a low pres 
sure supply of air, and a lower port in the 
valve case communicating between the lower 
range of openings, in said air cup and the pump under a high pressure Supply of air, 
and a spring arranged in a lower extension 
of the valve case and acting upon the hot 
tom of said air cup by which said air cup is 
returned into communication with the said 
upper port in the valve case when the high 
pressure supply of air is shut off or discon 
tinued. - 

5. An air valve comprising in combina tion, a casing, an air cup vertically movable 
therein, a port in the casing communicating 
with said air cup for the distribution of a 
given quantity of air under a low pressure 
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supply, and another port in said casing 
which communicates with said air 'cup un 
der a high pressure supply for the distribu 
tion of an increased volume of air for the purposes described. 

6. An air valve comprising in combina 
tion, a casing, an air cup vertically movable 
therein, a port in the casing communicating 
with said aircup for the distribution of a given 
quantity of air under a low pressure supply, 
another port in said casing which communi 
cates with said air cup under a high pressure 
supply for the distribution of an increased 
volume of air, and means for returning the 
air cup into communication with the first 
aforesaid port, when the high pressure sup 
ply is discontinued. 

. The combination with an armor for 
submarine divers, having an attached pump 
and a source of air supply with, means for 
regulating the supply, of a valve connected 
with the armor in the line of air supply and 
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having series of spaced air discharge open 
ings, normally spring held and so adapted 
for a predetermined air pressure, and auto 
matically movable under excess air pressure 
and which movement closes off the normal discharge openings to supply air to the pump 
when required. 
Signed by me this first day of December 1910. 

CHESTER E. MACDUFFEE. 
Witnesses: 

GEO. A. TRAVER, 
GEO. T. PINCKNEY. 
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