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APPARATUS FOR BUPPLYING AIR UNDER rnzssm ; 

My invention relates to apparatus for cup 
plying air under pressure _' from sources 
which contain air under higher ressure 
than that which is tov be receive in the 

I spaces to be supplied. My invention 18 of 
particular service in connection with appa 
ratus that is employed for supplying pneu 
matic wheel tires with air. By means of my 
invention the apparatus may be set to supply 

10 the requisite amount of air, and after havm g 
supplied the requisite amount of air the 
source of air under higher pressure w1ll_be 
automatically disconnected. With prlor 
equipment it is necessary to frequently test 

15 the ressure of the air_that has been sup 
plie , a proceeding which is rendered un 
necessary by means of my .inventlon. _ 
In practicing my invention piping 1s em 

ployed through which air 1s conveyed from 
20 its source. there being a valve between the 

source and the piping, this valve being con 
strained to move in a closing dlrection. 
Mechanism is employed that enables or per 
mits the valve to close, this mechanism bein 
so connected with the piping and of suc 
construction as to be controlled by the pres 

26 

sure of the air conveyed by the piping, the ' 
the air upon. mechanism being operable by 

attaining su?icient pressure, to enable the 
closure of the valve. Thus, when the appa 
ratus is used for ?lling pneumatlc tires, the 
valve which was opened by suitable means 
for the purpose of supplymg air to such a 
tire; is enabled to close when the pressure 
of the air ?owing in the piping has reach 
a predetermined amount. The mechanism 
that enables the closure of the valve also 
desirably takes part in opening the’ valve, 
this mechanism being preferably constrained 
to operate reversely upon suf?cient reduction 
of the air pressure to effect, or take part in 
‘effecting, the opening ad]ustment of the 
valve. _ . . 

In the preferred embodlment. of the _1n 
vention said valve is provided with a spring 
which is enabled to close the valve when 
the pressure of the air passed _ 
to the piping has reached a redetermined 
value, a result which arlses with the 8.l_d of 
the valve controlling mechanism described. 
In the preferred embodiment of the inven 
tion the valve controlling mechanism 13 lo 
cated in a chamber into which air is dis 
charged from the piping, there being in this 
chamber an operating element which 1s 
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by the valve‘ 

REISSU ED‘ 
moved in one direction by the air admitted 
to the chamber when the air attains su?i 
cient pressure, and which is constrained to ' 
move in the reverse direction when the air 
pressure has been su?iciently reduced. ' The 
aforesaid operating element is in controlling 
relation to, or is enabled to take partin 
controlling the mechanism that is adapted 
to open the valve, and performs this func 
tion when the pressure of the air-is su?i-‘ 
ciently reduced to permit the operating ele 
ment of this mechanism to act of itself to 
secure this result. When the pressure of 
the air being supplied has reached a pre 
determined value the operatin element is 
reversely operated to relieve t e valve of 
its opening in?uence and permit it‘ to be 
closed by its spring. In the preferred em 
bodiment of the invention a ma et is em 
ployed in direct opening relatlon to the 
valve, the circuit of this magnet ,bein gov-' 
erned by a relay, the circuit of the re ay, in 
turn, being governed by a switch which in 
cludes ‘a movable contact- arm which is the 
preferred form of the aforesaid operating 
member located within the aforesaid cham 
ber. This switch arm is constrained to en 
gage its contact, when the pressure within 
the chamber is su?iciently reduced, to ener 
gize the relay, the circuit of the valve open 
ing magnet being closed by the armature 
switch of the relay each time the relay is 
energized. When the pressure of the air 
within the chamber reaches a predetermined 
value it operates upon a diaphragm which 
then moves to place the aforesaid switch arm 
in an open circuit adjustment to de-energize 
the relay and the magnet controlled by the 
relay, whereupon the valve is permitted to 
close. The point at which the diaphragm 
may thus respond to the pressure of the air 
received in the chamber may be regulated 
by a handle or; knob controlled spring, so 4 
that the-apparatus will not cease to function ' 
until air under the particular pressure dc?‘ 
slred is supplied to the tire or other space 

_ that is to be furnished therewith. 
_-In the. preferred embodiment of the in 

vention the piping is provided with a sec 
ond valve which is an outlet valve, this sec 
ond valve being manually opened each time 
air is to be supplied and being manually 
closed when air under the desired pressure 
has been supplied in order that the air may 
be trapped within this chamber, at this pres 

70 

90 

95 

105 

110 



10 

80 

85 

40 

45 

50 

55 

60 

66 

1,655,008 

sure, to maintain the valve controlling mem- piping 2, this valve 19 ‘is normally closed to 
her in the chamber in the adjustment where 
in the ?rst valve may remainv closed. How 
ever, the outlet valve may be omitted to per 
mit an adjustment of the member within 
the chamber that would cause the, other 
valve to open were it not for a device that 
is then employed for rendering this member 
ino erative. ‘In the case of the electro-mag 
‘who control of thesup ly valve in a sys 
temlacking the outlet va ’e, a manually con 
trolled sw1tch may be employed in the cir 
cuit of the relay for the purpose stated. 
The invention will be‘i‘nore fully explained 

in connection with the accompanying draw 
ing which is a diagrammatic illustration of 
the preferred embodiment thereof as con 
structed and arranged for ?lling pneumatic 
tires. 
The tank 1 contains air under pressure 

that is much higher than that which is to 
be supplied to pneumatic tires. Air may be 
supplied from this tank by way of piping 2. 
The air passes from the tank into the valve 
chamber 3 which is connected at its inlet 
end to the tank and at its outlet end with 
said piping. A valve 4 is located within 
the valve chamber and is pressed upon by a 
spring 5 in a closing direction, said valve 
bein constrained by the spring to adjust 
itselg in closed position when no air is to be 
supplied. The valve chamber‘ is inclusive of 
an enlargement 6 thereof into which the 
valve stem 7 projects. This-valve stem is 
square or polygonal'in contour while the pas 
sage in the wall 8 that separates the two 
parts of the valve chamber and through 
which the valve stem operates, is circular, so 
that when the valve is unseated air may ?ow 
to the piping. An electro-magnet 9 is pro 
vided for opening the valve, the armature of 
the magnet carrying an operating arm 10 
which is ?xed upon the armature shaft 11 
that passes into the valve chamber portion 6 
through air tight bearings. When the mag 
net is energized the arm 10 is turned to move 
the valve stem 7 and the valve 4 inwardly 
against the force of the spring 5 to permit 
air to ?ow through the piping. The circuit 
of the magnet includes the armature switch 
12 of a relay 13. The relay circuit includes 
a controlling switch that is inclusive of an 
operating switch contact arm 14 and a con 
tact member 15, complemental to this arm. 
The switch members 14 and 15 are located 
within an air chamber 16, there being suit 
able air tight circuit connections 17, 18, ex~ 
tending through the chamber and including 
the switch members in circuit with the relay 
winding. When the valve 4 is to be opened 
the relay 13 is energized to energize the mag 
net 9 whose armature thereupon opens the 
valve. If the piping is supplied with an out 
let valve, such as that indicated at 19 in con 
nection with the pipe 20 branching from the 

trap air under pressure within the chamber 
16 to hold the switch arm 14 away from the 
contact 15 when the apparatus is not in use, 
a result which is secured with the aid of a 
diaphragm 21 which is subject to the pres 
sure of the air in said chamber and which 
then moves the switch arm 14 from. its con 
tact 15 through the intermediation of the 
abutment screw 22 that presses upon the 
switch arm .14 for this purpose, this abut 
nicnt screw being carried upon a bracket 22' 
that is provided upon the diaphragm. When 
air is to be supplied to the tire, indicated at 
23, the branch pipe 20 is ?rst connected with 
the tire nipple whereafter the valve 19 is 
opened. When this valve is opened the pres 
sure in the chamber 16 is reduced to permit 
the spring 24 to move the diaphragm 21 in a 
direction to move the abutment 22 out of 
actuating engagement with the switch arm 
14.‘ W'hen the abutment 22 is thus with 
drawn from the switch arm 14 this switch 
arm engages its contact 15, the switch arm 
being constrained to move in a switch clos 
ing direction by reason of its own resilience. 
When the switch 14. 15 is closed, the circuit 
of the relay 13 is closed. When the relay is 
energized its armature switch 12 is closed 
to close circuit through the valve opening 
magnet 9. The relay winding is shown as 
being in bridge of the supply mains 25 ex 
tending from. the generator 26, the switch 
14, 15 being in series with the relay winding 
and‘ in the same bridge therewith. The 
armature switch 12 of the relay is serially 
included with the winding of the magnet 9 
and in another bridge therewith between the 
mains 25. The magnet portion of the relay 
is in the form of a solenoid having an iron 
core 27 which is thrust outwardly by a 
spring 28 when the relay is de-energized and 
against the force of which spring said core 
is moved when the relav is energized. The 
iron core of the relay carries a brass rod 29 
that is in electrical connection therewith. 
This brass rod carries metallic ?anges ‘or e11 
largements 30, 31, that are in electrical con 
nection therewith. and also carries two col 
lars of insulation 32. 33, between which the 
portion 30 is disposed. The brass rod 29 
and the parts 30, 31, 32, and 33, carried 
thereon, are disposed between the brushes 
3.4 of one pair, and the brushes 35 of another 
pair in a different zone from that in which 
the brushes 34 are disposed. When the relay 
is energized the brushes 34 are electrically 
connected by the portion 30 and the brushes 
35 are connected by the portion 31. The 
circuit of the magnet 9 that is established 
upon the energization of the relay may be 
traced from the upper brush of the gener 
ator 26 through the left hand brush 35, the 
then elevated metallic element 31, the rod 29, 
the core 27, the metallic spool head 13’, with 
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which the core 27 has sliding electrical con 
tact, the metallic ring 132, the switch arm 
12 then in electric connection with the ring, 
the winding of the magnet 9, the lower main 
25 to the lower brush of the generator 26. 
When the relay is energized it opens the 
valve 4 as previously described, whereupon 
air ?nds passage through the piping 2, the 
branch pipe 20, to the tire 23 by way of the 
opened outlet valve 19, the switch arm 14 
having engaged its contact 15 when the valve 
19 was initially opened, to enable the magnet 
9 to open the valve, as described. When the 
air ?ows through the pipe 2 it is not only 
received in the tire 23 but is also supplied 
to the chamber 16 to cause the movement of 
the diaphragm 21 to the left, whereupon the 
abutment 22 is pushed against the switch 
arm 14 to separate this switch arm from the 
contact 15 to open the relay circuit. The 
spring 28 is then effective to depress the core 
27. When this core is fully depressed the 
metallic enlargement 31 is disengaged from 
the brushes 35 to open circuit of the magnet 
9 which includes the left hand one of these 
brushes. As the relay 13 is instantly de 
energized upon opening of the valve 4, I 
provide means for retarding the release of 
the solenoid core 27 to delay opening of the 
circuit of the magnet. As illustrated, this 
retarding means includes an apertured 
plate 36, a valve disk 37 pressed against this 
plate by a spring 38 to close the apertures 
therein, an abutment 39 upon the rod 29 
against which the bottom end of the spring 
38 is engaged, and a chamber 40 surround 
ing the rod 29 and its enlargement 31 and 
enclosing the parts 36, 37, 38 and 39. This 
chamber 40 contains oil 41 which seeps 
slowly around the plate 36 when the spring 
28 lowers the solenoid core. The delay 
effected in the movement of the metallic 
element 31 out of engagement with the left 
hand brush 35 is sufficient to permit an 
appreciable amount of air to be passed to the 
tire. When the enlargement 31 becomes sep 
arated from the left hand brush 35 the mag 
net 9 is de-ener'gized to permit the spring 5 
to close the valve 4. If su?icient air has not 
been supplied to the tire the pressure of 
the air within the chamber 16 again be 
comes reduced to permit the spring 24 to 
move the abutment 22 away from the switch 
arm 14, whereupon this switch arm again 
engages its contact 15 to again energize 
relay'13 with the results before described. 
These operations are repeated until su?icient 
air is accumulated within the tire whereupon 
the diaphragm. 21 is again and ?nally 
pressed to the left by the air that is then 
under su?icient pressure to maintain the dia~ 
phragm in this position when the outlet valve 
19 is closed, an adjustment which is effected 
before the branch-pipe 20 is disconnected 
from the tire. The switch 14, 15, remains 
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opened to permit the spring 5 to maintain 
the valve 4 closed until the branch pipe 20 . 
is connected with another tire requiring rc 
?lling, whereupon the pressure of the air in 
the chamber 16 is again reduced by open’~ 
ing the outlet valve 19 to permit the spring 
24 to move the diaphragm 21 to the left to 
release the switch arm 14 and permit it to 
engage the contact 15 as and with the re 
sults hitherto set forth. The pressure at 
which the diaphragm is to be operated by 
the air in a manner to maintain the switch 
14, 15, opened, is regulable by the knob or 
handle 42 whose hub 43 ‘is screwed into 
the tubular extension 44 of the chamber 16. 
This handle isprovided with an index 45 
that may be placed in registry with scale 
marks provided upon the index bracket 45' 
and which marks indicate the various pres 
sures to which the apparatus may be ad 
justed. 
The lamp 46 is in bridge with ‘the mains 

25, both brushes 35 being in the same bridge 
with the lamp. When the relay is ener 
gized the brushes 35 are connected by the 
velement 31 to light the lamp, and when the 
relay is de-energized and its core 27 is fully 
depressed the lamp 46 is extinguished. The 
lamp will thus intermittently glow during 
the tire ?lling process and will cease to 
glow when the tire is ?lled. An audible‘ 
signal such as the bell 47 may also be em 
ployed, this bell including an operating 
electromagnet which is in circuit with the 
brushes 34 that are connected by the element 
30 when the relay is energized to cause the 
bell to sound when air is being supplied, 
the bell ceasing to operate when the valve 4 
is closed, the bell thus accomplishing audibly 
what the lamp 46 accomplishes visually. If 
the generator 26 furnishes alternating cur 
rent a step-down transformer 48 is desirably 
interposed between the mains 25 and the 
bell 47. ' - 

If the outlet valve 19 for the piping 2 
or the branch pipe 20 is omitted. the pres 
sure in the chamber 16 is not maintained 
when the valve 4 is closed, the switch 14, 
15 being closed when the valve 4 is closed. 
To prevent the switch, when normally or 
idly closed, from energizing the relay 13, 
I employ a switch 49 in series with the 
switch 14, '15, this switch 49 being opened 
when the switch'14. 15 is idly7 closed and 
being closed when the apparatus is being 
employed for its purpose. Either of the 
elements 19, 49 serves to start the apparatus 
into operation, the element 19 functioning 
when it is opened. to permit the passage of 
air from the piping, and the element 49 func 
tioning when it is closed to connect the relay 
in circuit. 

I claim :— ‘ 
In a device for charging a receiver with 
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compr ssed air, the combination of a source 
of com ressed air, adjustable means for lim 
itinv the ultimate pressure to which said 
receiver is to be charged, a conduit con 
necting the source of compressed air with the 
receiver, a valve in said conduit, means tend 
ing to close said valve, means opening said 
valve when the pressure in the conduit falls 
to that at which the device is adjusted, and 
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means timinv the open interval of said valve, 10 
whereby said valve intermittently opens, 
dwells in open position, and closes, this cycle 
continuing until pressure in the receiver 
reaches that to which the device is adjusted. 
In witness whereof, I hereunto subscribe 15 

my name. 

JOE C. WOODFORD. 


