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=3 Clanms

Thxs mventmn a,pperta.ms to novel serwceable
and advantagéous improvements in mixing de-
vices and in such connection the invention relates
‘more particularly to adevice for miging pre-
determined amounts of gas and air. )

5 A primary object of the invention is the pro-
vision of means whereby combustible. gas and air
are continuously so commingled as to provide a
‘uniform, combustible mixture which may be used
“for heating or illuminating purposes.

10 *  Another object of the invention is to provide

a device which is actuated by the pressure of the

gas delivered to the unit. )

Another object of the invention is the pr v1-‘
sion of means whereby the device is rende ed
wholly automatic in its operation.’ [

A further object is to provide an’ mventlon of
the type described which is of simple and dura.ble
construction, of positive and accura,te action; of

o}
ot

inexpensive original cost, and which is thoroughly

oo dependable in use.
A construction designed to effectuate the in-

vention will be hereinafter described, together '

with other novel features of the invention.:
The invention will be more readily compre-
95 hended from a perusal of the following detailed
specification and by reference t¢ the accompany-
ing drawings, in which a suitable’ exemplifica-
tion of the invention is depicted, and wherem
Figure 1 is an end elevation of the lnventlon
'30 shown connected to a gas container,
Figure 2 is a view taken on the' l1ne 2-—2 of
Figure 1,

Figure 3 is an eﬁlarged view taken on- the line -

3—3 of Figure 2,
35 Pigure 4 is a longitudinal view partially in
elevation,
Figure 5 is a view on the line 5—5 of Figure 9,
Figure 6 is an enlarged perspective view of the
base portion of the valve mechanism, showing
40 the passageways to the gas chambers,
Figure 7 is a perspective view of the bellows,
shown connected with component parts.
Figure 8 is an elevational view of the valve
crank arm, and
45  Figure 9 is a plan view of the valve mechanism.
In the drawings, wherein like characters of
reference are employed to designate correspond-
ing parts or portions throughout the several
views, the numeral 10 designates a cenfral hous-
50 ing, which is provided with integral cylinders 11
and {2 respectively. Transverse partitions 13
and t4 serve to divide the interior of the unit into
compartments as shown in Figure 4. The entire

55 structure is supported upon a suitable base 15.

(Cl. 48 ]184)

‘tioned as shown i ‘Figure 4.

‘30 and a° gas chamber al

-mental ports 47, 48, and 49 are arranged. The

Smtably mounted upon the central housing 10

.is'a smaller housmg 16, which serves to house the

valve mechanism which is compmsed of a base
portion 11.and a valve cap18. A partition or web
19 serves to divide the interior of the housing {8
intoan'inlet, chamber 29 and an exhaust chamber = 5

2{. “An inlet connectlon 22 communicates with

the mlet chamber 20, and an exhaust connection

‘23 commurLca,tes with the exhaust chamber 2.

The space within the central housing 10.and the

'cylmd.ers S and. 12 are divided by a plurality of 10

bellows, shown in Flgures 4 and.7. A bellows 24
constructed of leather or other suitable material,

‘serves to d1v1de the space within the cylinder 1

into air chambers 25 and 26. Within the central -
housmg {8 a pair of bellows 27 and 28 are posi- 15
These bellows serve
a, central gas chamber
Abellows 32 divides
the-space w1thm the cyhnder Iz into air cham-

to défine g gas amber

‘bers 33 and 34.° 20

The speclﬁc bellows ‘construction is best shown
in Figure 7. The bellows 24 and 27 are connected
by a rod 35, which i is so.connected to the bellows
as to permit of ahgnment of the rod 3% with its =
opening in the partition 13. 25
Similarly the bellows 28 and 22 are connected

by a rod 36. The bellows 27 and 28, however, are

connected by .a special linkage. Hingedly con-
nected to the bellows 21 is g link 37 which is con-
nected to a Iength adjusting unit 38. This unit, ‘30
which may be internsally -threaded allows  for
adjustment of the length of the linkage within
the- chamber 30. A link 29 is connected to the

‘unit 3§ and a Iink '40°is h1ngedly dorinected to the

bellows 28. 35
A valve crank arm 414, shown in detail'in Figure
8 serves to hingedly connect the links 38 and £8.
The arm 41 is constrained against downward
movement by a collar 42 positioned above the
web 43 within the valve base 11. It will be seen 40
that the arm 41 is provided with a lower crank 44
and an upper crank 45 which is pointed as shown
in Figure 8. The apex of the central portion of
the valve cap 18 rests upon the point of the upper
crank 45. The arm &1 is vertically adjusted so 45
that the lower or horizontally flared portion 48
rests upon the upper periphery of the base 17. .
Referring to Figure 6, it will be seen that equi-
spaced around the circular base 17, three seg-
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port 47 communicates with the gas chamber 29
through the passageway 50, and the port 48 com-
municates with the gas chamber 31 through the -
passageway 51. 'The port 49 and the openings 55
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within the circular base IT all communicate di-
rectly with the central gas chamber 80. The
exhaust chamber 21 also is open to the chamber
30 through the port 52, shown only in Figure 3.

The operation of the device is as follows:
Combustible gas is delivered to the unit from a

storage tank (@) or other source, through a pres-

sure regulating valve (b), shown only in Figure 1.
The gas enters the inlet chamber 20 through the
inlet connection. 22, as shown in Figure 3. As-
sume that the valve mechanism is in the position

shown in Figure 9, that is with the valve cap 8.
so displaced by the crank 45 that the port 471"
‘is open, gas is then free to flow into the chamber

29 through the passageway §0. The gas pres-
sure within the chamber 29 then forces the bel-
lows assembly to the right, (Figure 4).
valve crank 41 is thereby rotated through the
medium of the linkage arrangement. -‘Referring
to Figure 9 it will be seen that the valve cap
18 is always in eccentric relationship to the cir-
cular base 11, and moves thereover as constrained
by the crank arm 485.

Referring to Figure 4 it-will be seen that gas
within the chamber 31 is free to flow into the
exhaust chamber 21. TIts ftravel is upward
through port 48, over the upper rim of the base
portion 171, downward and thence into the ex-
haust chamber 21 through port 52.. As the cap
18 continues to rotate, port 48 is opened -to the
incoming gas, ports 47 and 48 being closed there-
to. Gas then flows downward through port A8,
through passageway 51 into chamber 31, . Pres-
sure within this chamber forces the bellows as-
sembly to the left in Figure 4 thereby. continuing
rotation of the valve cap 18, Gas within chamber
29 now flows back through passage 50 upward
through port 471, over the rim of the ring (1
and thence downward .to the chamber 38, from

40 which it is free to flow to the exhaust chamber 21.

The next port to be opened to the incoming
‘gas is the port 49, which it will be remembered
communicates with the chamber 30. The pur-
pose of opening this port for a short period dur-

45 ing each cycle is to smooth out the action of

the mechanism. )

The length adjusting unit 38 is for the purpose
of so adjusting the relative lengths of the links
‘8T and 39 to the length of the link 40 that a

50 dead center is eliminated, thereby always assur-

ing the starting of the device as soon as gas
’pressure is applied thereto,

As the bellows mechamsm recxproca.tes as
above descnbed the bellow,s 24 and 32 are simul-
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taneously moved, thus pumping a predetermined
amount of air into the mixing line. This is ac-
complished as follows: As the mechanism moves
to the right, air is drawn into chamber 25 through
a check valve 53 and simultaneously into cham-
ber 33 through a check valve 84. As this takes
place, air within chamber 26 is expelled through
pipe 55, check valve 56, pipe 5T and outlet 58.

Also air in chamber 34 is expelled through pipe

59, check valve ‘60, pipe 61 and outlet 58.
On the return stroke air is drawn into cham-
ber 34 through check valve 62, and into chamber

‘26 through check valve 63. At the same time

air is expelled from chamber 25 through pipe

.64, check valve 65, and pipe 66 and outlet 58.
- Also air is expelled from chamber 33 through

check valve 67, pipe 68 and outlet 58.

As shown in Figure 1 the gas exhaust connec-
tion 23 is directly connected to the outlet 58,
thereby enabling gas passing through the out-
let 23 to be commingled with air pumped thereto
in predetermined quantities as above described.

Manifestly, various changes. in the size and

shape of the different parts as -well as modifica-

tions and alterations may be made within the

Spirit .of the invention and.the scope of the ap-

pended claims.

Having now described my invention and ex-
plained its uses and operation, what I claim for
my invention and desire broadly covered and
protected by United States Letters Patent is:

1. A gas and air mixing unit, including ex-
pansible gas and air chambers, valve means for

admitting air to said chambers and axially

aligned and interconnected bellows means for
expelling air therefrom, a rotary valve in. con-
trol.of openings to said gas chambers, means ac-
tuated by the connections between said bellows
for rotating said valve, and bellows means for
expelling gas from said gas chambers, and means
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for commingling the air from said air chambers, |

with the gas expelled from said gas chambers.
2. A gas and air mixing Unit comprising gas
and air chambers, check valves for admitting air
to said air chambers and axially aligned and in-
terconnected bellows means for expelling air
therefrom, & rotary valve in control of openings
to said gas chambers, said valve being actuated
by movement of the connections between said
bellows means, bellows means for admitting gas
into said gas chambers and for expelling the
gas therefrom, and means for commmgllng the
expelled air and gas. .
THEODORE A. SALA.

45

50



