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This invention relates to automatic drain 
devices, and has more particularly to do with 
the drainage of moisture from air and gas‘ 
storage tanks and the like, the principal 

I object being to prevent the accumulation of 
water of condensation or from other causes. 
A more speci?c object is to produce a sim 
ple and e?icient device which may be readily 
applied to a tank in place of 
drain cock or valve, and which 
tomatically and without‘ any 
loss of volume or pressure of the air or gas 
within the tank. Other objects and advan 
tages to be attained Will hereinafter more 
fully appear. 
The invention consists in the general ap 

plication of the automatic drain device 'to 
pressure tanks, and in the parts and combi 
nations and arrangements of parts as here 
inafter described and pointed out with par 
ticularity in the appended claims. 
In the accompanying drawings, forming 

part of this speci?cation, and illustrating‘ a 
practical adaptation of the invention,— 

Fig. 1 is a view, in side elevation, illus 

operates au 
appreciable 

. trating an arrangement of apparatus in 

40 

50 ‘12. 

cludin a pressure tank with the drain de 
vice 0 the present invention applied, said 
tank having associated therewith an ordié 
nary motor driven air compressor, together 
withv pressure controlled‘ means for‘ auto-I 
matically starting and stopping the motor, 
all of said parts being-shown more or less 
conventionally; , 

Fig. 2 is a fragmentary section, on an en 
larged scale, illustrating details of the au 
tomatic drain device in one of its operative 
conditions; ' - ' 

' Fig. 3 is a similar view showing the rela 
tion of parts under different operative con 

> ditions; and 
Fig. 4 is a transverse section, taken on or 

about the line 4—4 of Fig. 3. 
Referring now to the drawings, the nu 

meral 10 designates an ordinary .storage 
tank for compressed air or a gaseous ele_" 
ment under pressure,‘ said ' tank, as shown, 
being mounted on a base frame 11, on which 
is also mounted an ordinary air com ressor ,t 

The compressor 12 1S connecte by a 

said pressure creating 

the ordinary ' 

.quite obvious, 

pipe 13 to said tank 10 and, as shown, is ,' 
operably connected by a'belt 14 to the driv 
ing shaft 15 of an electric motor 16. Ob- . 
viously, however,‘ the invention is not lim 
itedlto any particular type of tank nor pres- 55 
sure creating machine, or method of driving 

7 machine, it being un 
derstood that pressure for operating pur 
poses is maintalned between given minimum 
and maximum ‘pressures ‘within the storage 5" 
tank, which pressure is automatically con 
trolled and regulated whereby the pressure 
creating machine or device is automatically 
brought into and out of action upon varia 
tion of the pressure within the 
a-certain predetermined ‘degree. 
For purposes of illustrating an embodi 

mentof' the invention, the ‘ motor 16 is 
started and stopped through the inter 
mediary of a switch 17 , which latter is con- 70 
ventionally shown as provided with ter 
minal contact members 18, 19, connected in 
the electrical supply circuit of the motor, 
and a movable contact 20 for connecting said 
terminal contact members 18 and 19, said "5 
movable contact member being carried by a 
bell crank 21, which :latter is inturn oper 
atively connected, as at 22, with a plunger 
23 operating in a pressure regulating cas- . 
ing 24. The‘ foregoing parts are merely 80 
shown conventionally, as their operation is 

interior arrangements of the ,ressure con 
trol device‘ 24 are" such that w en the pres~ ‘ 
sure in the tank increases to a certain ‘degree \95 
the switch-17 is opened, thereby breaking the ‘ 
circuit and stopping the motor 16 and opera 
tion of the compressor 12, and upon de 
crease in pressure to a certain degree the 
switch 17 is closed and the motor and com- 90 

" pressor are operated, this intermittent action 
occurring as the compressed air or gaseous 
element is drawn from the ‘storage tank in 
the course of the operation‘ of the usual 
working devices supplied therefrom. In ‘this 95 
connection it is preferable to provide the 
storage tank 10 with'a pressure gauge or 
indicator 25 of any approved and efficient, 

tank beyond 65 

it being understood that ‘the _ 

ype. ~ ~ ‘ - > a . 

At the ‘bottom of the storagetank' 10 it 10° 
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placed the automatic‘ drain device of the 
present invention. In the embodiment illus 
trated, the device comprises a main body 
portion 26, preferably tapered or frustrr» 
conical and inverted, the base portion having 
an. annular collar 27 which is externally 
screw-threaded "for the attachment thereto 
of the internally screw-threaded annular 
?ange portion 28 of a supporting plate or 
member 29, said portion 29 having an 
axial nipple extension 30 externally screw 
threaded, as at 31, to ?t in‘ the threaded 
hole usually provided in the bottom wall of v 
the tank 10 for the reception of the ordinary 
drain cocks which the device of the present 
invention is designed to replace. 
The upper portion of the tapered or coni 

cal body 26. of the device, as shown, is in 
ternally bored cylindrically, as at 32, and 
?tted to reciprocate in said bore 32 is a pis 
ton 33 which, in most cases, will be a ?at 
block with a plain cylindrical.circumferen 
tial face, although, obviously, it may be of 
any other approved. structure and. provided 
with circumferential packin rings, if neces 
sary. As shown, the piston is provided with 
a downwardly extending axial stem 34 which 
works loosely through an opening 35 in the 
bottom wall 36 of the body member 26 and 
extends some distance beyond said end wall 
36, the end portion of the stem being screw 
t-hreaded, as at 37, for the reception of jam 
nuts 38 which afford an adjustable stop for 
variably limiting the upward movement of 
the piston 33. Coiled about the axial stem 
34, and interposed between the piston 33 and 
the inner side of the end wall 36, is a helical 

‘ spring 39, under compression at all times, 
and of a strength sufficient to 
ton 33 in the cylindrical bore 
compressed air or,v gaseous contents of the 
tank under a givcnpressure, at which time 
the upper jam nut 38 will be in contact with 
the end wall 36 of the body member 26 of the 
device, as shown in Fig. 3 of the drawings. 
However, when the pressure in the storage 
tank. 10 is increased to a degree above that 
at which the spring 39 is effective in raising 
the piston 33, as just above stated, the pis 
ton is forced downwardly by‘ 
within the tank 10, the downward movement 
being'limited by a collar 40 whichengages 
the inner side of the bottom wall 36 of the 
body member 26, as shown in Fig. 20f the 
drawings. It may be here noted‘ that the 
opening 35 is provided merely for guiding 
the axial stem 34 of the piston so as to pre 
vent undue canting of the piston and, there 
fore, said opening 35 may be considerably 
larger in diameter than the stem 34, thereby 
permitting free longitudinal sliding move 
ment of the screw-threaded. portion 37 of the 
shank through said opening. 

raise the pis 

Withinthe working range of the piston‘ 
33, the body portion 26 of the device is pro 

4 

32 against the. 

.ture, for ‘in operation, 

the pressure , 

~ 1,907,299" 

vided with an annular chamber 41, said 
chamber being closed from communication 
with the cylindrical bore 32 in which the 
piston 33 operates, except where diametri 
cally opposed upper horizontal slots 42 and 
correspondingly opposed lower longitudinal 
slots 43 are provided. lVhen the pressure 
in the storage tank 10 is suilicicnt to depress 
the piston 33 against the tension of the 
spring 39, as shown in Fig. 2 of the draw 
ings, the upper slotted openings 42 are un 
covered so that communication is cstablish~ 
ed between the bore 32 and said annular 
chamber 41, at which time the lower slotted 
openings 43are closed by the piston. “Then 
the piston 33 is in this position and rela 
tion to the openings 42 and 43, any mois 
ture or water of condensation which has 
accumulated in the storage tank 10 drains 
through the axial bore 44 of the nipple ex 
tension 30, into the cylindrical bore 32 above 
the piston 33 and thence into the annular 
chamber 41 through the upper slotted open 
ings 42. . ’ . 

As soon as the pressure in the storage tank 
10 decreases sufhciently to permit the spring 
39 to react and move the piston 33 upwardly, 
thereby closing the upper slotted openings 
42 and uncovering the lower slotted open 
ings 43, the liquid which has been received 
in the annular chamber 41 drains therefrom 
through said lower slotted openings 43 into 
the lower chamber 45 of the body member 
126, whence it is discharged vthrough a series 
of apertures 46 provided therefor in the bot 
tom wall 36. As the downward'and upward 
"movements of the piston‘ 33 occur, the one 
pair'of the slots .42 or 43 are closed before 
the other pair are opened‘to communication 
with the cylindrical bore 32, the thickness ' 

In this - ‘of the piston taking care of-this., 
way loss or wastage of air from the storage 
tank 10 is practically avoided. ,' I 
:By the provision of an automatic drain 

device in accordance with the present inven 
tion, the storagetank is kept free of mois 

the device is inter 
mittently actuated at frequent intervals, due 
to the fact that a constant given pressure 
is not maintained in the storage tank during 
operation of tools or working devices sup 
plied therefrom; the compressor being actu 

' ated intermittently to increase'the pressure 
in the tank when the ressure has fallen to 
a certain degree, say, or example, when the 
pressure decreases ten or ?fteen pounds be 
low the maximum pressure required to op 
erate the pressure controlled device which 
automatically effects the starting and stop-_ I 
ping of the compressor. 

Obviously, the structure of the device ad 
mits of considerable modi?cation without in 
the least departing from the spirit and scope 
of the invention as defined by the appended 
claims. The invention, therefore, is not lim 
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itcd to the speci?c construction and arrange 
ment shown. 
Having thus described my invention, what 

I claim as new and desire to secure by Let 
ters Patent is: ' 

1. An automatic drain device for fluid 
pressure tanks, said device comprising a cas 
ing having provision for communicable 
drainage attachment to the tank, said cas 
ing having a piston chamber in communi 
cation with said tank, a discharge cham 
her, a drainage receiving chamber interposed 
between said piston chamber and said dis 
charge chamber, said drainage receiving 
chamber having an inlet opening communi 
cable with said piston chamber and an outlet 
opening communicable with said discharge 
chamber, a piston in said piston chamber 
adapted in reciprocation to alternately close 
communication between said piston chamber 
andsaid drainage receiving 
between said drainage receiving chamber and 
said discharge chamber, said piston being 
automatically moved to and yieldably held 
in closing relation between said drainage re 
ceiving chamber and said discharge chamber 
under a given pressure from said tank, and 
means for automatically moving said piston 
to and yieldably holding it in closing re 
lation between said drainage receiving and 
piston chambers upon decrease of pressure 
in said tank. 

2». The combination of a pressure storage 
tank, and a drain device comprising a cham 
bered body having a communicable nipple 
connection with the bottom of said tank, 
a reciprocatory piston working in a cylin 
drical bore of said chambered body, where 
by to receive the pressure at one side of the 
piston, a continuation of said cylindrical 
bore constituting a discharge chamber, and 
an annular chamber having an opening com- - 
municable with said cylindrical bore at one 
side of the piston and an opening communi 
cable with said discharge chamber at the op 

’ said piston being 
adapted to alternately cover and uncover 
said openings, and a spring element acting 
to move said piston in the direction to close 
the communicable opening between said an 
nular chamber and said cylindrical bore and 
uncovering the communicable opening be 
tween said annular chamber and said dis 
charge chamber when the pressure in said 
tank is at‘ a given degree, said piston being 
moved reversely against the tension of said 
spring element when the pressure in the 
tank increases to a given degree. 

3. A11v automatic drain device for com 
pressed air storage tanks and the like. said 
device comprising a casing having provi 
sion for communicable drainage attachment 
to the tank, said casing having a piston 
chamber, a discharge chamber, and an inter 

chamber and - 

‘ upper portion 

mediate drainage receiving‘ chamber. said 
drainage receiving chamber having an up 
per opening for communication with said 
piston chamber and ‘a lower opening for 
communication‘ with said discharge cham 
ber, a piston ‘in said piston chamber adapt 

- ed in reciprocation to alternately close said 
upper and lower communicable openings be 
tween said intermediate drainage receiving 
chamber and‘ said piston chamber and said 
discharge chamber, said piston being moved 
under given pressure from the storage tank 
to close the communicable opening between 
said, intermediate drainage receiving cham 
ber and said discharge chamber, and a 
spring element Jfor ‘moving said piston re 
versely to close the communicable opening 
between-i intermediate drainage receiving 
chamber and said piston chamber upon de 
crease of pressure in the storage tank. 

4. An automatic drain device comprising 
a‘ chambered body having provision for com 
municable drainage attachment ‘to a com 
pressed air storage tank or the like, the 

of said body being formed 
with a, cylindrical bore communicable with 

portion of said cylindrical bore merging 
into a discharge chamber, a reciprocatory 
piston ‘workably ?tted in said cylindrical 
bore and separating the latter from said 
discharge chamber, anannular intermediate 
drainage receiving chamber in the region of 
the working rangeof said piston, said cylin 
drical bore having provision for direct com 
munication with the upper portion of said 
intermediate chamber, and said discharge 
chamber having similar provision for com 
munication with the lower portion of said 
intermediate chamber, said piston in its re 
ciprocation adapted to alternately close the 
upper and lower communicable openings 
between said intermediateychamber and said 
cylindrical bore and said discharge chamber, 
said piston being moved in the direction to 

70 

80 

90 

thedraina‘ge attachment means, the lower ' 
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close communication between said interme- ' 
diate chamber and said discharge chamber . 
under given tank pressure,‘ and means for 
moving said piston in the opposite direction 
to close communication between‘said inter- 
mediate chamber and said cylindrical bore 
upon decrease of pressure in the storage 
tank. . 

1 5. An automatic moisture drain device for 
compressed air storage tanks and the like,‘ 
said device comprising an annularly ?anged 
supportingmember having a bored nipple 
extension for communicable attachment to 
the tank, a body member having an annular 
collar portion at its upper end for detach 
able leak-tight engagement with said sup 
porting member, said body member having a 
cylindrical bore in its upper portion, a dis 
charge chamber in its lower portion, said 
cylindrical bore and discharge chamber 
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merging" communicably, an annular inter 
mediate chamber surrounding said cylin 
drical bore, said annular chamber commu 
nicating at top and bottom with said cylin 
drical bore through upper and lower hori 
zontally slotted openings,‘ said body member 
having a drain outlet at its bottom commu 
nicable with said dischar e chamber, a re 
ciprocatory- piston worka l‘y ?tted in said 
cy indrical bore of said body member, the 
cooperating peripheral portion of said pis 
ton alternately opening and closing said up 
per vvand lower slotted communicable o en-~ 
lugs between said annular int-erme iate 
chamber and 'said cylindrical bore‘ during 
the reciprocation of said piston, said coop 
erating peri heral portion of the iston be 

4 ing of a wi th to close both of said‘ slotted 
communicable openings prior to the open 
ing of the one or the other of said openings, - 
and a spring element acting to move said 
piston in the direction ‘to close the‘ upper 
communicable opening between said annu 
lar intermediate chamber ‘and-said cylin- ' 
drical bore against a given tank pressure, 
said piston being moved in the opposlte di 
rection to close the lower communicable 
opening between said annular intermediate , 
chamber and said cylindrical bore upon in 
crease of pressure 1n the tank su?icient to 
counteract said spring element. 
In testimony whereof I have signed my 

I ‘name to this s eci?cation. 

TON P. KUDOLLA. 
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