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ROBERT OFSTETTER, OF CRICAGO, ILLINors, AssIGNOR. To ILLISOLS TOOL WORKS, 
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To allachom it may concern. 
Be it known that I, RoBERT HoFSTETTER, 

a citizen of the United States, and a resident 
of Chicago, in the county of Cook and State 
of Illinois, have invented certain new and 
useful Improved Systems of Air Control, 
of which the following is a description, ref 
erence being had to the accompanying draw 
ings, which form a part of my specification. 
My invention relates to systems for con 

trolling air, or other fluid mediums, em 
ployed in the operation of mechanisms; the 
invention relating more especially to air con 
tled devices, such as lathe chucks and the 

Ke. - 

The object of my invention is to provide 
means whereby the consumption of air, or 
other fluid medium, employed in the opera 
tion of mechanisms or devices, will be greatly 
lessened, with the result that a great sav 
ing is obtained and the expense of opera 
tion, thereby materially reduced; the inven tion consisting of a system contemplating 
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suitable valve mechanisms whereby the 
power-imparting medium, during one stroke 
of the operating cycle of the devices-namely 
the releasing or return stroke-will be em 
ployed at a greatly lower pressure than the 
pressure employed during the other or for 
ward and operating stroke of the operating 
cycle; namely, either employing the expan 
sion of low pressure secondary air to return 
the piston; or employing low pressure live 
air, or employing the expansion of low pres 
sure secondary air and low pressure live air; 
with the result that the cost of operation 
of air-controlled devices or mechanisms, as 
at present employed, will be materially less 
e8O. 
My invention will be more fully under 

stood and its advantages comprehended from 
the accompanying drawings, wherein:- 

Figure 1 is a partial side and sectional, 
as well as a more or less diagrammatic view 
of means adapted to carry out my improved. 
system shown applied to an air-operated 
lathe chuck. 

Figure 2 is a diagrammatic view of means 
for utilizing a modification of my inven 
tion. 

Figure 3 is a similar view of means for 
carrying out another modification of my im 
proved system. ~. 
My improved system, in its more specific 

adaptation, contemplates the introduction 
into the air-or other fluid medium-con 
yeying lines, of multi-ported reducing, re 
leasing and check valves, and in certain in 
stances a reversing valve, in connection with 
air operated-lathe chucks, stationary chucks, 
expanding lathe mandrels, vices, counter 
shafts, arbor presses and the like; and the 
invention may have expression in different 
mechanical forms, as is evidenced by the drawings accompanying this specification, 
without, however, departing from the spirit 
of my invention as expressed in the claims 
hereto appended. 
In the particular exemplification of the 

invention, as illustrated in Figure 1, it is 
shown applied to an air-operated chuck 
shown at 10 wherein the jaws are controlled 
by an air-operated spindle 1i slidably ar 
ranged in a suitable sleeve or shell; the end 
of the spindle 11 being disposed in the air 
cylinder 12, and provided with a suitable 
piston as shown at 13. The air or other 
fluid-operating medium, is conveyed by suit 
able valved ines and mechanisms to the 
couplings or inlets 14 and 15; the one being 
usually adapted to admit the air, by means 
of a passage through the piston and spindle 
and radial ports in the latter, so as to be 
effective on the forward side of the cylinder 
12 and thereby drive the piston 13 back 
wardly, causing the jaws of the chuck to 
come into gripping relation with the mate 
rial operated on; while the other coupling 
communicates directly with the near or rear 
side of the cylinder and therefore rearward 
of the piston, so that the latter will be forced 
forward into chuck-releasing position. 
As the construction of the chuck, cylinder, 

and connections between the chuck and pis 
ton, as well as the construction of the air 
inlets or couplings secured to the cylinder, 
form no part of my present invention, a 
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detailed description and illustration of said 
300 mechanisms need not be given. . 

The more or less diagrammatic illustra 
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tion of my improved system for the reduc 
tion of air consumption, contemplates a suit 
able source of compressed air supply, which 
is conveyed into the system through pipe 
16; the admission of the air being controlled by a three-way valve, as at 17. fhe valvei 
connects with a pipe or line 18 which con 
nects with a multi-way reversing valve as 
at 19, whereby the course of the air in its 
passage te and from cylinder 12 is con 
trolled; the valve being operable in any 
suitable manner, while the casing or shell 
thereof has communication with the cou plings or inlets 14 and 15 by means of pipes 
or conduits 20 and 21, respectively. ith 
the three-way valve 17 positioned as shown 
in Figure 1, live. air under high pressure 
is allowed to pass into line 18 and through 
the multi-ported reversing valve 19, which 
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is shown positioned to establish communi 
cation with conduit 20. With this situa 
tion, the air is conducted by suitable pas sages through the cylinder, piston and 
spindle into the sleeve 11 and therefore for 
ward of the piston 13 in cylinder 12, caus 
ing the piston to move backwardly or to 
the left in Figure 1, and thereby closing the 
chuck; while the space in the cylinder 12, 
rearward of the piston 13-that is on the 
left hand side of the piston as illustrated in 
Figure 1-is open to the atmosphere and 
any, air in the space permitted to exhaust 
from the cylinder or escape into the atmos 
phere by means of coupling 15, conduit 
21 and thence through port 23 of valve 19, 
into pipe 24. Pipe 24 is shown leading to 
a cylinder or chamber 25, which is also pro 
vided with a pipe 26 provided with a three 
way valve 27 similar in construction and 
position to three-way, valve 17. The three 
way valve 27 is shown positioned so as to 
establish communication between pipe 26 
and exhaust pipe 28, which is open to the 
atmosphere. - 

In order to release the chuck-jaws, the 
air-or other medium-must, of course, be 
admitted to the opposite or left hand side 
of the piston 13, as shown in Figure 1, while 
the pressure forward of the piston must be 
reduced. 

It is the purpose of my improved system, 
as exemplified in Figure 1, to utilize the 
secondary air, namely the air previously 
employed in driving the piston into chuck 
closing position, for moving the piston in 
the opposite or chuck-releasing position; so 
that expansion of the previously employed 
air-or other medium-will be further uti 
lized before it is allowed to exhaust or escape. This is accomplished by proper operation 
of the three-way valves 17 and 27, which 
are operatively connected together by an 
operating rod. 29 which is pivotally secured 
to the levers of the valves 17 and 27 so as 
to cause them to operate in unison. Proper 

unseating of valve 35 will 
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operation of connecting rod 29, namely in 
a downward direction in Figure 1, will give 
valves 17 and 27 a quarter turn and bring 
the ports or passages of both into com 
munication with a connecting line or pipe 70 
29, and with pipes. 18 and 26, respectively. 
The high pressure air, forward of the pis 
ton 13-namely, to the right thereof in Fig 
ure 1-will. then be caused to flow out of 
cylinder 12 through coupling 14 having 
communication with that side of the cyl 
inder 12, thence through conduit 20 to valve 
19, through passage 30 of the valve' into 
pipe 18, through valve 17 into line 29, 
which is shown provided with a suitable 
check-valve at 31, operable only in the di 
rection of flow from valve 17 to valve 27. 
The high pressure air will cause check 
valve 31 to move off its seat and permit, the 
air to continue through pipe 29, into valve 
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27 and thence into line 26 and small cylinder 
or chamber 25 on through conduit 24-valve 
19-conduit 21-coupling 15, into the space 
back of piston 12. It will be understood 
that the quarter turn given valves 17 and 
27 will cut off communication with conduits 
16 and 28, respectively. The admission of 
the air into small cylinder 25 at the upper 
end of the cylinder as shown in Figure 1 
causing the pressure to become such that the 
pressure of spring 32 on the opposite side 
of the piston 33 is overcome, because of the 
area of piston 33 relative to the valve later 
described, and piston 33 forced to the lower 
end of the cylinder against the action of 
spring 32, which is thereby compressed. 
Piston 33 is connected by stem 34 with a 
valve 35 mounted in a casing 36 located in line 18. 
As shown in the drawing, valve 35 will not 

only be maintained on its seat-when the 
pressure in cylinder 25 has not reached a 
predetermined degree-by spring 32, but 
also by the air pressure in-pipe 18 and casing 
36. The equalizing of pressures in cylinder 
25 and line 18, 
causes valve 35 to move off its seat and thus 
permit air in line 18 and casing 36 to escape 
into the atmosphere through ports 37 formed 
in casing 36 intermediate of the seat of 
valve 35 and the small cylinder 25. The 

permit the air 
remaining in cylinder 12 forward of piston 
18 and in line 18 to escape into the atmos 
phere through ports 37; while the air in 
lines 21, 24 and 26 will be held back by 
check-valve 31. As soon as the pressure in 
line 18 deereases, the piston 13 in cylinder 
12 will start forward into the position shown 
in dotted lines in Figure 1-in which posi 
tion the chuck is in releasing condition 
because the air in lines 24 and 21 is now at 
a higher presure than that in lines 20 and 
18; the latter having been reduced to atmos pheric pressure, 
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The foregoing description sets forth one 
complete cycle of operation; namely in the 
mechanism disclosed, a closing and opening 
of the chuck. . . . . . . 

In situations where it is desired to first 
drive piston, 13, forward, or to the right in 
Figure 1, instead of in the manner pre 
viously described, this may be accomplished 
by giving reversing valve 19 a quarter turn. 
so as to bring the straight port or passage 
38 into communication with line 18 and con 
duit 21, thus permitting the live air or pres 
sure-inducing medium entering by means 
of three-way valve 17 to flow into cylinder 
12 at the left of piston 13. With this opera 
tion of valve 19, a second straight port or 
passage 39 is brought into position so as to 
establish communication between conduit 20 

20 
and line 24, when the operation and control 
of the air pressures by the various elements 
will be the same as previously described, ex 
cept as to points of original introduction 
into cylinder 12. 

30 

The saving of air--or other operating 
medium-accomplished by the foregoing de 
scribed system, over the amount of air con 
sumption required in devices as at present 
employed, is at least fifty per cent; due to 
the fact that secondary air is utilized for 
completing the cycle of operation; whereas 
the method of operation at present em 
air under pressure to both sides of the 
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ployed, necessitates the introduction of fresh 
plS 

ton; while the air is then allowed to exhaust 
into the atmosphere. - 
In the exemplification of the invention, as 

disclosed in the more or less diagrammatic 
view shown in Figure 2, I show a cylinder 
40 provided with a piston 41; while opposite 
ends of the cylinder are also shown provided 
with stops 42, 42, whereby the travel of the 
piston is limited so as not to cover the air 
ports 43 and 44 shown at the ends of the 
cylinder. The port 43 is provided with a 
conduit 45 which preferably leads to a re 
versing valve 46, provided with multi-pas 
sages, whereby communication between the 
conduit 45 and a conduit 4 is established. 
Conduit 47 communicates with a three-way 
valve 48, which may establish communica 
tion with the atmosphere at 49 and also with 
an inlet conduit, 50. The reversing valve 
46 also communicates with a conduit 51 lead ing to port 44 at the opposite end of the cyl 
inder; and the reversing valve 46 is also 
adapted to establish communication with a 

60 

conduit 52 leading to a three-way valve 53 
having communication with the atmosphere 
at 54 and with a conduit 55.. Conduit 55 is 
provided with a pressure-reducing valve at 
56; while the opposite end of conduit 55 

65 

connects with inlet conduit 50. 
The two three-way valves' 48 and 53 are 

intended to be operated by means of a lever 
57 so as to operate in unison; the valves be: 

33 

ing so positioned that when valve 48 estab 
lishes communication between inlet conduit 
50 and conduit 47 leading to reversing valve 
46 and thereby admitting a high pressure 
charge, three-way valve 53 will be in posi 
tion to establish communication between 
conduit 52 and the atmosphere port 54 so as 
to exhaust the pressure in lines 51 and 52, 
when reversing valve 46 is in the position 
shown in Figure 2. With this position of 
the valves, it is apparent that the air under 
pressure entering conduit 50, passing 
through three-way valve 48, conduit 47 and 
conduit 45 will be admitted through port 43 
into the right hand end of cylinder 40 and 
induce the initial stroke of the operating 

80 - 

cycle of the piston 41; while any air in the 
left hand end of cylinder 40 may exhaust 
through port 44, conduits 51 and 52 and 
valve 53 into the atmosphere through port 
54. Under these conditions the piston 41 
will be forced to the left end of cylinder 40 
until it reaches the stop 42 at the left hand 
end of the cylinder. In order to drive pis 
ton 41 back to the right hand side of cylin 
der 40, namely into what may be termed the 
work-releasing position and therefore re 
quiring a less air pressure, lever 57 is actu 
ated so as to give three-way valves 48 and 
53 a quarter turn, thereby bringing the pas 
sage-ways or ports of valve 48 into commu 
nication with conduit 47 and air port 49; 
while the passage-ways of valve 53 will have 
been moved so as to establish communica 
tion between conduits 52 and 55 and there 
by shutting off the atmosphere communicat 
ing port 54. Conduit 55, being in communi 
cation with the inlet conduit 50, will be 
charged with live air but at a reduced pres 
sure predetermined by means of a reducing 
valve 56, so that the 'operation of the three 
way valve just described will permit the 
air, at a reduced pressure, in conduit 55 to 
pass through valve 53, conduits 52' and 51 
and through port 44 into the left hand end 
of cylinder 40; while the air pressure in the 
right hand side of. cylinder 40 will be per 
mitted to exhaust through conduits 45, 47 
and three-way valve 48 out into the atmos 
phere through port 49; with the result that 
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the piston 41 will be driven back to the right 
hand side of the cylinder until it contacts 
with stop 42. The reversing valve 46, like reversing 
valve 19 previously described, is provided 
with a number of passages or ports which will 

120 

permit communication to be established be 
tween conduits 45 and 52 and between con 
duits 47 and 51. When the straight pas 
sages of reversing valve 46 are in communi 
cation with the conduits as just stated, the high pressure air passing through three-way 
valve 48 will be conveyed through conduit 
47 into conduit 51 and through port 44 into 
the left hand side of cylinder 40; while the 
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reduced pressure upon proper operation of 
the three-way valves 48 and 53 will then 
pass through conduits 52. and 45 into the 
right hand side 
port 43. 
Where no occasion arises for reversing 

the operation, that is to say, where no occa 
sion arises for at one time admitting the 
high pressure on one side of the cylinder and 
a second time at the opposite end of the 
cylinder, the reversing valve 46 may be omit 
ted and in that event conduits may be em ployed for directly conveying the air. from 

15 

20 

three-way valve 48 into port 43 of the cylin 
der 40 and from three-way valve 53 intoport 
44 at the left hand end of cylinder 40. 
With the construction just described, the air-consumption necessary for completing a 
E. of operation is somewhat greater than 
the air consumption necessary for complet 
ing the cycle of operation with the con 
struction shown in Figure 1; because in the 
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construction shown in Figure 2 live air at a low pressure is employed for returning p 
the piston in the air-operated cylinder, 
namely during the non-operating or return 
stroke of the cycle of operation. The quan 
tity of air- or other operating medium 
necessary with the mechanism disclosed in Figure 2 for completing a cycle of operation, 
is, however, materially less than the con 
Sumption of air necessary in the method of operation at present eployed in connection 
With air-operated or controlled devices, 
wherein live air, under equal pressure, is ad 
mitted at both ends of the air-cylinder for completing a cycle of operation. 
In the modification of my improved sys 

temas disclosed in Figure 3, the mechanism 
is shown in a more or less diagrammatic 
manner and illustrates an air-cylinder 58 
provided with a piston 59 adapted to travel 
lengthwise of the cylinder; the ends of the 
latter being preferably provided with stops 
as at 42, 42 whereby the travel of the piston 
is limited so as to leave air ports. 60 and 61 
uncovered at the ends of the cylinder. Air 
port 60 communicates with a conduit 62 pref erably leading to a reversing valve 63 which 

50 is shown provided with multiports or pas 
sages. The valve 63 is positioned in Fig 
ure 8 so as to establish communication be 
tween conduit 62 and line 64. Line 64 is 

55 
shown provided with a three-way valve 65; 
and the line, beyond the valve 65, is adapted 
to communicate with the atmosphere as 
shown. The three-way valve 65, as disclosed 
in Figure 8, shows conduit 64 open to the 
atmosphere and therefore would permit any 
air at the right hand end of cylinder 58 to 
exhaust into the atmosphere. The three 
way valve 65 upon receiving a quarter turn 
is d to establish communication" be 
tween line 64 and a line 66. Line 66 is shown 

w 

of the cylinder 40 through 
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branched and provided with a check-valve 65 
at 67 whereby communication may be es 
tablished between line 66 and a line 79, 
namely at a point where line 68 is provided 
with a three-way valve 69. The three-way 
valve 69 in the figure is shown positioned so 
as to shut off communication between line 
68 and the branch of line 66 provided with 
the check-valve 67. Line 66 is also provided 

70 

with a two-way valve 70 arranged in ad- . 
vance of a reducing valve 71 which has com 
munication with line 68 by means of a line 

75 

72, Line 68 is intended to connect with a suit 
able source of air supply and also communi 
cates with the reversing valve 63 through 
the medium of line 79; reversing valve 63, 
in the position shown in Figure 3, estab 
lishes communication between lines 79-68 
and a conduit 73 which leads to port 61 at 
the left hand, end of cylinder 58. Line 79 
is shown provided, at a point intermediate 
of reverse valve 63 and three-way valve 69, 
with a vale 74 controlled by means of a 
iston 75 arranged in a suitable casing or 

cylinder 76 which is disposed in line 64. The 
piston 75 is controlled by means of a suit 

80 
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able spring 77 and in turn maintains valve - 
4 on its seat so that the air passing through 
line 79 cannot escape into the atmosphere. 
Assuming that the high air pressure is per 
mitted to flow into line 68, the air, with 
the positioning of the valves as shown in the 

95 

figure, will flow through three-way valve 
69 and be conveyed through reversing. valve 
68 into conduit 73 and thence into the left 
hand end of cylinder 58. With the valves 
as shown, the right hand end of cylinder 58 
is open to atmosphere by means of conduit 
62, line 64 and three-way valve 65, so that 

00 

the high pressure air entering the left hand 
end of the cylinder will cause piston 59 to 
travel to the right in the position shown. . . 

Reducing valve 71 is set so as to reduce 
the live compressed air to a predetermined 
degree of pressure commensurate with the 
nature, of work or operation intended to be 
performed by the air controlled device on 

verse the operation of the piston 59, it be 
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the return stroke thereof. In order to re 
comes necessary to operate three-way valves . 
65 and 69 and the two-way valve 70. The 
three valves mentioned are controlled by 
means-of a suitable lever, as at 78, which 
unison; causing the valves to be given a 
quarter turn to establish the desired connec 
tions. The two-way valve 70, however, has 
such connection with lever 78 that it will 
'not be positioned until slightly after the 
three-way valves 65 and 69 have completed 
their operation; in other words, the three 
way valves 65 and 69 are intended to be 
positioned so as to establish communication. 

115 

enables the three valves to be operated in . . . 
120 
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between line 64 and line 66 and between line, 
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68 and the check-valve branch of line 66 
before two-way valve 70 establishes commu 
nication between the line 66 and the reduc 
ing valve 71. Upon completing the opera 
tion of the valves 65, 69 and 70, as just de 
scribed, the passage of air through line 68 
to reversing valve 63 will be shut off by 
three-way valve 69; while communication to 
atmosphere through valve 65 is also shut off, 
causing the air to flow as follows: from the 
left hand side of piston 59 through 61, 73, 
63, 74, 79, 69, 67, 66, 65, 75, 64.62, 60 to the 
right hand side of the piston 59; this flow 
continuing until the pressure in lines 64 and 
79 balance approximately. The check-valve 
67 is adapted to open in line 79 when the 
latter is placed in communication with the 
branch of line 66. As soon as the pressures 
in lines 64 and 79 become about equal, the 
piston 75 (because of its greater area, than 
the area of valve 74) will be forced against 
the action of spring 77 and thereforemove 
valve 74 off of its seats and permit the re 
maining air in line 79 to discharge into the 
atmosphere, thus causing the air remaining 
in line 64 and connections (which air cannot 
escape on account of check-valve 67) to push 
the piston 59 toward the left. 
As soon as the pressure in line 64 and con 

nections drops to a certain value (due to the 
movement of piston 59 towards the left), re 
ducing valve 71 opens and adds live air of a 
lower pressure than prevails in line 68, to 

35 
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the secondary air in lines 66, 64 and thus 
completes the return stroke of the piston. 
The operation just described completes a 

cycle of operation of the air-controlled pis 
ton 59, which has again been brought back 
to original or normal position. 
Where the operation heretofore described 

is to be reversed, namely where the high 
pressure is to be initially discharged into the 
right hand end of cylinder 58, this may be accomplished by a quarter turn of reversing 
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valve 63 which will bring the curved pas 
Sages or ports of the valve into such posi 
tion as to establish communication between 
inlet line 68 and conduit-62; while the other 
curved passage or port of reversing valve 63 
will have established communication between 
line 64 and conduit 73. 

In the modification just described, the con 
sumption of live air is somewhat greater 
than the consumption with the construction 
disclosed in Figure 1, but the saving, over 
the methods at present employed, is never 
theless very material. 

I have shown and described various means. adapted to carry out my improved system 
which, as is clearly evident from the forego 
ing description and the drawings, results in 
a great saving of air in the operation of air 
controlled devices; and while I believe the 
means diagrammatically illustrated and 

herein described as best adapted for prac. 
ticing my invention, I do not wish to be 
understood as confining myself to any spe 
cific construction of mechanism. . . . 
What I wish to secure by Letters Pat 

ent is:- 
1. A system of air control for air-oper 

ated devices, comprising a pair of air-con 
veying lines adapted to communicate with 
an air supply, means intermediate of the 
two lines whereby air from the initial inlet 
line may be transferred to the other line for 
the return or non-operating stroke of the 
air-controlled mechanism of the devices and 
communication with the source of air sup 
ply disconnected, and pressure controlled 
means intermediate of both lines and oper 
able by pressure in the second line for estab 
lishing communication between the initial 
inlet line and the atmosphere when pressure 
in the second line reaches a predetermined 
degree. 

2. A system of air control for air-operat 
ing devices, comprising an initial inlet line, 
a second line, means whereby the high pres 
sure supplied to the initial inlet line may 
be shut off and whereby a portion of the air 
pressure from the initial inlet line may be 
conveyed through said second line to com 
plete the cycle of operation of the devices 
and the pressure in the initial inlet line 
redced to atmospheric pressure, and auto 
matic means for conveying a reduced charge 
of live air into said second line to supple 
ment the charge of secondary air admitted 
from the initial inlet line. - - 

3. A system of air control for air-oper 
ated devices, comprising a pair of lines, 
means whereby both of said lines are selec 
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tively adapted to be placed in communica 
titon with a source of air-supply and also 
adapted to be placed in communication with 
the atmosphere, and means whereby com 
municatiton between the two lines and corn 
munication between one of the lines and the 
atmosphere may be simultaneously effected 
through a single actuation of a portion of 
said means. - 

4. A system of air control for air. oper 
ated devices, comprising a pair of air lines, 
means whereby both of said lines are selec 
tively adapted to be placed in communica 
tion with a source of air supply and also 
adapted to be placed in communication with 
the atmosphere, means whereby communica 
tion between the two lines and between one 
of the lines and the atmosphere may be si 
multaneously effected through a single actu 
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ation of a portion of said means, and means 
intermediate of both lines whereby the ini 
tial flow of air may be reversed. 

5. A system of air control for air oper 
ated devices, comprising a pair of air lines, 
means whereby both of said lines are selec 
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tively adapted to be placed in communica- a portion of said means, and means interme- 10 
tion with a source of air supply and also diate of the two lines, operable by the in 
adapted to be placed in communication with crease pressure in one of said lines,whereby 
E. type means intermediate of both the other line is opened to atmosphere. 
ines whereby the initial flow of air may be 
reversed, means whereby ONNER be- ROBERT HOFSTETTER. 
tween the two lines and between one of the Witnesses: 
lines and the atmosphere may be simultane- F. A. FLORELL, 
ously effected through a single actuation of G. HEIDMAN. 


