No. 723,888, ' PATEN_TED MAR. 81, 1903. -
- - ‘@&, A. LOEBEN. |
APPARATUS FOR MIXING FLUIDS.

APPLICATION FILED JUNE-S, 1902. S |
X0 MODEL. | * 8 SHEETS—SHEET 1.

i : ; |
':' " 1 |
| : |
| M 0 <d | - l&
3 L - £ _r 2l
jl' - === 21 R R :
Fi . ; i b o g7 el |
- s 1 i i 1 - I
- - 1| st v i N
R =y 1 o ;
R Vi3 i . , <3 ]
A N W B |l T L N
H I T 1 . . Jr" 1 LJ |
P P -:4 2 " )
s 37 &
L | = - 1 [~
h.-"" -.{.lll
' . L
) 1‘\ J'!'!j
/5 Ja. o
. * l |
. f(:l
et ] - (N
X B 2 | /" ' R A 1 -
. - - /2
U
i 5 | _ 1] I
' | 2
1 ]
e 6

— i
- ey g

L-#_ .
{

r-—-—

Ibesses— . Bl
e, — _twleodleden,

THE NORRIS PETERS CO., PHOTC-LITHO., WASHINGTON, D. €.




3 SHEETS—SHEET 2.

PATENTED MAR. 31, 1903.

_ G A. TOEBEN. _
APPARATUS FOR MIXING FLUIDS.

APPLICATION TILED JUNE 9, 1902,

. . A _
™
=y T B L Y P L T e—— = N
| i y ! ' —— - p |
y 1! ! ._..— ' .\t.._....... ...-,...:... P | !
__lnrl“_.l__ ._|.m|._—,lm_ ....._....___ .I.........__.. ] .
b ' gl | ...:...... | S
I . N
_ - — -~ % * b
' “ _ Iy e b ]
P! 1 ) s \
Iy 1 ! N .../..w
| 1 _ " ._____.___. ._.........
| 1 .
. " ] 1 3 .___.______. \ f&
_ | . / Pl S. \ N0
1] o / e . \ »
P - ! s . ..../.1 \ .
" _ — | .54‘..._ \1\1 - .._-..l._-l.ll_l.l..ll._.l ..f -..f #
I N - s ,
“ “ m.- “ " h_.____ s \.__......._. T N J._ . é
e T . L
|t N s T e el S \ \ I}
y U g = / - - N \ )
' b / ;o NN \ } ™
{ r
, 1 | t] i ( ; Ny \ _
[ '
! v r—- ﬁ h i y ! \ . L !
‘. .l-ll.ll.lllllrnl.‘_ I _ Ji' lllllllllll L...lu-l-_l.._ ] L 1+ 1 “
' v 10 I “re—-_——— A I . “a
I | _ _ 5 K ¢ ! _ I _ - | fit 1 ip
d L) e | X I..IHI.II_ ) A ¢..|.-_ll...._l.._l....l.:i.r.m1___ I ' . --.I:.I.lllll.l.. .I...IIT-I-I.-.I.'II#..I..IHII .__ [} [ , |
i \ L e . ' f ! ! .
1 \ |~ 1 _ ..—:“ A 1 .._... h_1__ J I
- R o L r ) / _ T o
| ! \ WO / / ; ! . : g,
y | o - v 7 ’ _, 7
A 1y % . /’ 7 I 3
L NI ' ) ~ d ’ ’ ! = »
— 1 % LY L - ] I
_ I 1 ! 4 ™ - -_— 'y f ! o
_ I ! ' - T——— < / f =
_ " _ . _..II-. .-___.__.___._ r ! ..._.__.....
. Pl ....... . *u S - ol f z
LI T e ’ x
_ m “ | \ “a s.7 % ,_._..q ; .
I _ \ “ oz ) 3
I i i | % ™ -._t..ﬁ A _......., &
I T uh.r * _ J_.__... -_.___Jl_-.__ ....._..__.___.h_____. _r...__.._ F4 . w
.rl_-l. I-I-..I\__. | []
T N Tt ! :
i | o rw_.l..m.-.\ ......_ A.H____. \ / h __m
| \ 2, b d =
| Y AN \ / -
_ ' _ Lt “ F m
| “ ] _ J.J_ [ A ' . .
1 " Fa '
| &
) B a . ) 4n "
_ I - ~ y ~ gl
| _ I n .....-... .__..___ ” m.
X _ I ] :__.._.. b ____._____....___.. o
3 " I | . \.._._...._._._. M
) I Tty ;
» | 6. A % .
.“ “ ' I — e .ll.-.-.-..-l.....l!..ll. l-_...lI-_.._.-..ll..-l _U.m.
| ! . S : %

-

1
]
i
X
Tl
=X
. -
'y
"%
=
I

O

2
&

& =

--l--‘
-y
1
h

< b [ %

‘
1
!
_ !
]

1
|
. T
o = | ac- ' T R R | A Sy |l m o i fd ! - R0

R

-
W"Iq
B

_\h._- from === T — —Ili:m!...__ e T T — |

1
L : ' -

=19 ) 740 RN ] , T 1 | =

3

— ey e - =

No. 723,888.
NO. MODEL,

& o1 6F % g0 I -2 A gy 05 o 2y

.,
|
[ ]
[ | b
" = i
) F

o8 T @L{ oz E . _._u_ o | -

- uy
n, - Yy . i ..-_-..l-..-_-.
ol : - l...._i . “ T e e e il bl i S RS S —— g o Sl g e e — e G Sl S S APY e il e sl sl el el — e ki ——
JIIIILT[-"I'IIIIII'I'I"_ll.ll..l..ll.l.lll_.llr ek - e s ey e e s Sk e S A N




PATENTED MAR. 81, 1903,

No. 723,888.

'
—

¢. A. LOEBEN.. .
“APPARATUS FOR MIXING FLUIDS.

APPLIOATION FILED JUNE 9, 1902,

3 SHEETS—SHEET 3.

NO MODEL,

T

r . o i
+ . L™
ﬂ ey 1
S Y
nE
- a @ .‘
: : ./w ! "y
. i -- ) - ' w
’ . ...- % .
I N,
¥ 0l
4 _ >
: -
- ’- B -
q ﬂ.’ h-.i G w -
L L] k e p— e . —
~— - - -y e
T | o ] ..l-l.lr-.lrl_-l-_l...-.__-_l-_- ’
-
il
—- - 1.-!.." ——— R R ER e e — ——p — g S T Sl el S oyl el W el sk Wb ek e e s B TS BB ek e s s e e e A .-"_ﬂ.._-._l._-”lll-. r ‘
- -l.-l-.ll-.l.l...-l. llllll .lllll..r-l . . — - " - ey ™ ._I-
) i - - gy i e T R IS ER A WA = - T i _-.-_ llllllllllllllllllllllllll - iy
P ..-....._....u-....l...l.l.l — ..l.llh..-“rl.l-f “~ —" - L o -....__..,.._..__......_,..._ -
Fl _._...........“r.....“..-...l._.. ..l.l._._...”r......,. -— I - |mvu.____ “ (I ._........,.u...u‘.__n._.-l.“-..._ ¢ /
___:_\._.."\..l _ ol ] <» |1 _ e
AR ST ™ N | . Ik
oy ol r .— — ﬁ ’
rf.___.-._-..li_nn__l.‘. ..._l.-..”l...l_..ll.l.lll.__.-..\- —.— ‘—.. — _ 1 ## .J...IH“.-.M q-__
LI - — : [ N '
S e U . s e 3 | i sz
O R _ o .,
_ ﬁ_- i.l.l.lr.lllllllllll-l.lllilllll'illll_—l_—...llll IIIIIIIIIIIIII i_.m —— “ “ H Q
“ I ) y
n — - .- ‘_l. Fl b A . 1
- : Lt . T & e
‘-_-_”.v .-_-..l..F _—— -y T Tmm————————— = -.w-*.l. IIIIII R e S e e —— —— — ._l— — .— l“‘ ‘.'- . -J.
— ¢ ! __ ! 1 . ' o
& . ] ) i =
’ B! I 1 3 w
. L _. . ] y L :
$oy i i _ d - -
e ARV kel L - \ _ _ f :
A T _ \ o X M o) :
- - b b R ] 1 . . . ) .a\.. ;
g £e, TR : 45 _ ; |
.‘ H- - .—.— - o Bk A =k IIIIIH. o e o e r ) . T
. | ‘ _ e N Rt I o i S o ; !
— _ IIIIIII ...l.....ll.._l..__._._u.lll.q"...lhn IIIIII A -._-...rll . u — L ._I.“.I-. = —_— .r” ¥
—~ =4 iy _— i " m- F
— — L. ———— _— -
q_ﬂ_- I .u ] _J J. [ ' -t e - G - e e N~ - -
qw - H * 1 " ’ 4 il = P A T N _F. I ] -
i 11 B . [ Iy, " "L i
- =133 y e e e P e e s S N L L T e s T oo
| 1 L) 1
. _m— — .- “ﬂ - - __._._r_-..._r.l / - e e mE o4
4 N LK _.__ L — — ..u-llh.-.l..“_. e :— : --_
Y f_...... ; ._._.._._..L_.-.._h.......l.luu...- . _ : ..,._...__. 1
E L J LY
i ———— — LT il |l_-..._|' B e — e P Bl .__...-_. -ll[l.I.L.h-“.l_.l-“.......l..lll. g . _...F.l.l_l II.I.lu ..II” ll Il.ﬂ_.lﬂ‘b-_ _-_v
1 I

n. i
] :_..mN\
meo st ol oo

_ _I[_
|
|

¥

)
1

\;,1:

'11
L |

'
)
I
A
1
I
i
l
'
Y

|
-y -
A .“ Vol
' | #.rhu..._______ .r_....h.n__,
........... !
. S
IIIIIIIIII III_T._u'.llr..ll.II.-._.t-.

o BT T T S S —

Lt
L T

ASTE TR N RO

v
H L ]




10

UNITED STATES PATENT OFFICE.

GUSTAVE A. LOEBEN, OF PHILADELPHIA, PENNSYLVANIA.

APPARATUS FOR-MIXING FLUIDS.

SPECIFICATION forming part of Letters Patent No. 723,888, dated March 31, 1903.
| Application filed June 9, 1902, Herial No. 110,822, (No model.)

To all whom it may concern
Be it known that I, (JUSTAVE A L QEBE\T
a stibject of the Emperor of Germany, resid-

ing in Philadelphia, Pennsylvaunia, have in-

vented Improvements in Appmdtus for Mix-
ing Fluaids, of which the following is a c;peel-
ﬁe&blon |

- My invention consists of an apparatus con-
structed and operating somewhat after the
manner of an ordinary gas-meter, but serv-
ing to mix together two d1 ferent ﬂmds under
prebsure—-—--such for instance, as air and gas—
the operation of the apparatus being auto-
matic and the pressure of the mixture being
the average of the two initial pressures when

- the latter are different.

20

In the accompanying drawings, Figure 1-i_S'
a transverse section of a fluid-mixing appa-
ratus constructed in accordance Wlth my in-

vention, the section being on a line through
the valve 30, Fig. .3, and lookmﬂ* toward the
right. Fig. 23 1S alongltudmal secblon of the

same on a line below the central line of Fig,

1 looking toward the top of said figure with

25

30

35

parts broken away to show the valve 33; and

Ifig. 3 is a sectional plan view on the lme aa,

Flﬂ* 2.

In opelatln gas-engines or certain forms

"each bellows-chamber,

of gas-burners, sueh as those of the ‘Nela- |

baeh type, it is Qf advantage to provide a mix-

ture of air and gas under pressure and con-

taining a certain volume of each, and my ap-
paratus has been designed with the view of
providing such IJ]IXEI]I‘@_ although it 18 capa-
ble of use for mixing any flnids.

Kach of the fluids may in the first instance

- be under like pressure, or the pressure of one

40

45

RO

of them may be greater than that of the other,
or but one of them may be under pressure,
the pressure of the mixture being dependent
upon such initial pressure of_the fluids.

for the purposes of description I will as-

sume that the fluids to be mixed are air and

gas and that the air is under heavier pres-
sure than the gas. '

The apparatus consists of a casing 1, the
interior of which is divided by a central lon-
ceitudinal parutlon 2 and acentraltransverse
partition 3 into four chambers, which I have
numbered, respectively, 5, 6, 7, and 9, (indi-

cated by the dotted numerals in Fw 3. ) Each

=R

of these chambers contains a bellows simi- |

lar to that of an ordinarydry gas-meter, the
respective bellows being Indledted at 5“- 62,
7*, and 92, the bellows 5* and 6* and the bel-
lows 7" dnd 9* being connected in pairs, so

55

that their diaphragms have corresponding

movement. In ordeir to avoid the necessity

of employingstuffing-boxes in the central par-
tition, the latter is provided with diaphragms

10 of small area, each of said diaphragms 10
being connected by-a rod 11 to the diaphragm
of each bellows of its pair, so that it is free

to move with said diaphragms first to one -
side.and then to the opposite side of said cen-

tral partition. The diaphragm of each bel-

lows 18 connected by an arm 12 to a shaft

‘“ lagstaff ) located in
two of these shafts
being shown, respectively, at 13 and 14, pro-
jecting from 1its respective bellows-chamber
through a suitable stuffing-box into a valve-

(technically termed &

chamber 15, contained w1thm a casing 16

on top of the bellows-chamber casing 1. To
this valve-chamber the air under pressure
has free access from the air-supply branch

17 through a box 19, provided with a valve

20, opening inwardly, so that any backiflow

‘| from the valve-chamber 15 into the branch

17 is prevented ‘Within the valve-cham-
bel 15 is a casing 21, contalning
ing- chamber 22, which 1::, in communication

_throu gh a um__dmt 23 with the gas and air dis-

eharge branch 24.  The gas-inlet branch 25
is forked, so as to communicate with two
boxes 26, contained in the chamber 15 and

| each having a partition with valve 27, where-

by free flow is permitted from the branch 25
into the box 26, but any backflow through

the same is prevented. Kach box 26 commu-
nicates with a conduit 29, one on one side of

the central transverse partition 3 and the

other on the opposite side of the same, as

shown in Kig. 2.

- The cnr-chamber 15 contains two recipro-
cating valves 30 and 31, similar to those of an
ordma,ry gas-meter, one of these valves.serv-

a mix-.

6o

75

80

Qo

95

Ing to control the ﬂow of air into and. from -

.the bellows 5* and 6* and the other serving

to control the flow of air into and from the
bellows 7* and 9*, and in like manner the

mixing-chamber 22 contains two valves 32 and
33, the valve 32 controlling the flow of gas into
and from the bellows-chambers 5 and 6 and

10Q
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the valve 33 controlling the flow of gas into ! of movement of the parts of the apparatus.

and fromthe bellows-chambers7and 9. Kach

valve-seat has a central port & and two side
ports ' ° as shown in Iigs. 1 and 2. The

central port x of the seat for the valve 30 is

in communication through a conduit 34 with
the mixing-chamber 22, and the central port

of the seat for the valve 31 islikewise in con-

munication with the mixing-chamber through
a conduit 35. The port & of the seat for the
valve 30 is in communication through a con-
duit 36 with the interior of the bellows 52, and
the port x* of said valve-seat is in communi-
cation through a conduit 37 with the interior
of the bellows 6* and in like manner the
ports &’ and 2* in the seat of the valve 31 com-
municate through similar conduits, respec-
tively, with the bellows 7* and 9*. The cen-
tral ports @ in the seats 32 and 33 communi-

cate, respectively, with the pvas-inlet branches

20, the port &’ in the seat of the valve 32 com-
municating through & passage 29" with the

bellows-chamber 6 and its port a® communi-

cating through a passage 29" with the bellows-

c¢hamber 5, while the port x'in the seat of the

valve 33 communicates through a passage 29“
with the Dbellows-chamber 7 and the port x?
In said seat communicates through a passage

29 with the bellows-chamber 9. ;

When the valve 30 is in such position that
16 opens communication between ports x -
of 1ts seat, communication will likewise be
opened between the port " and the chamber
15. Hence air under pressure will be direct-
ed into the bellows 5%, so as to expand the
same, while at the same time air is being
foreed from the bellows 6* into the mixing-
chamber 22, and when the position of the
valve is reversed air under pressure will be
admitted to the bellows (* to expand the
same, and the air will be forced from the bel-
lows 5* into the mixing-chamber 22. Inlike
imanner the valve 31 altm*nately opens each
of the bellows 7* and %* to the chamber 15
and to. the mixing - chamber. When the
valve 32 establishes communication between
the central port & in its seat and the port &/,
oas will be admitted to the bellows-chamber
6, while at the same time gas will be permit-
ted to escape from the bellows-chamber 5
into the mixing-chamber, and when the posi-
tion of the valve is reversed
chamber 5 will be open for the admission of
gas and the beéllows-chamber ¢ will be in
communication with the mixing-chamber,
and 1n like manner the valve 33 operates to
connect the bellows-chambers 7 and 9 alter-
nately with the gas- aupplv and with the mix-
ing-chamber.

The pressure of the wixture of air and ga
will be the average of the initial plessmes
Thus if the lnlbml pressure of the air is
twelve pounds per square inch and the pres-
sure of the gas is four pounds per square
inch the pr ssure of the mixture will be

eight pounds per square inch, or thereabout,

the bellows-.

When this average pressure is attained in the
mixing-chamber, the bellows will be in equi-
librium, and there will be no movement of
the same until there is such draft upon the
mixture as to slightly lower the pressure in
said mixing-chamber, whereupon the bellows
will operate to supply more airand gas there-
to in order to again restore the pressure.
For instance, supposing that the bellows 5°
has just been opened to the air-pressure, the
bellows 6* to the mixing-chamber, the bel-
lows-chamber 6 to the gas-pressure, and the
bellows-chamber 5 to the mixing-chamber
there will then be a pressure of twelve pounds
in the bellows 5* and a counter pressure of
eight pounds in the bellows 6%, giving a pre-
ponderance of four pounds 1n the bellows 5%,
and this will be Increased to eight pounds by
the assisting pressure of the gas in the cham-
ber 6§ and will be resisted by the gas-pressure
of eight pounds in the chamber 5. llence
there will be no movement of the bellows un-
til there is a slight reduction of pressure 1n
the mixing-chamber. The same ruleapplies
when both volumes of fluid are under the
same pressure, the pressure of the mixture
in that case being equal tothe initial pressure.

When the fluids are under different initial
pressures, the apparatus acts not only as a
mixer, but also as a pump to increase the
pressure of the fluid having the lower initial
pressure.

The automatic I‘ECIpI‘OCﬂtIOI} of the valveis
effected from the shafts 13 and 14 in the fol-
lowing manner: The shaft 13 carries a bell-
crank lever 40, one arm of which isconnected
by a link 41 to a crank-arm 42 at the upper
end of a shaft 43, which passes through a
suitable stuifl nmbox in the top of the mix-
ing-chamber casing 21 and has within said
Lhambel' a crank 44, which is connected by
means of a link 45 tothevalve 32. The other
arm of the bell-crank lever 40 1s connected by
a link 46 to a crank-arm 47 on a shaft 49,
which passes through a stuffing-box at the op-

-posite end of the mixing-chamber casing 21

and has a crank 50, connected by a link 51 to
the valve 33. The shaft 14 has a bell-crank
lever 52, one arm of which is connected by a
link 53 to the crank-arm 42, the otherarm of
sald lever being connected by a link 54 to the
crank-arm 47. By means of this double con-
nection the intermittent expansion and con-
traction of the bellows 5* and 7" causes con-
tinuous rotation to be imparted to the crank-
shafts 43 and 49, so as to effect the proper op-
eration of the valves 32 and 33. Rotation of
the crank-shafts also effects reciprocation of
the valves 30 and 31 in the following manner:
The crank-arm 42 is conunected by a link 55
to an arm 56 on a shaft 56, mounted in asuit-
able bearing in the chamber 15, this shaft
having another arm 56°, which is connected
. by a link 57 to a stud on the guided rod 59,
which carries the valve 30, and in like man-

dependmn‘ to some extent 11p0n the freedom | ner the crank-arm 47 is connected by a link
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60 to an arm 61 on -a Sha,fb Glﬂ Whl(,h has an | to eﬁectmovementof the Valves substantml]y

arm 61°, connected by a link 62 to a stud on
the guide-rod 63, which carries the valve 31.
While the presenb invention has been de-
signed especially for mixing fluids each of
which is under pressure, some of its features

may also be used to advantage in apparatus

in which only one of the fluids is under pres-
sure. Thus if the supply of air only is un-
der pressure gas will be drawn into each bel-
10w9-chamber while the beliows therein is be-
ing collapsed and will be forced from sald
bellows chamber while the bellows therein is
being expanded, and if the gas only is under

pressure air wiil be drawn into each bellows

while it is-being expanded and forced from
each bellows while it is being collapsed.

Although I have shown Lhe apparatus in
duplex form—that 1s to say, with two pairs
of bellows and two pairs of double - acting
valves—a single form of the apparatus may
in some cases be employed. In this case the
bellows 5* and 7* could be used, the valves
could be singleacting, and springsor weights
could be employed to press nupon the bellows
with a force equal to the difference between
the initial pressure of the low-pressme fluid
and the pressure of the mixture in order to
insure the collapse of said bellows, or the re-
verse if low pressure was exerted on the in-
side of the bellows.

It will be observed that the 11111313,1 pressure
of the air in the chamber 15 serves to hold
the valves 30 and 31 down upon their seats,
this pressure being greater than the pressure
in the mixing-chamber and which is exerted
beneath the valves, and in like manner the
pressurein the mixing-chamberserves to hold
the valves 32 and 33 down upou their seats,

this pressure being greater than the initial

pressure of gas in the conduits 29, which is

exerted beneath said valves.
My present invention is distinguished from

that forming the subject of my prior patent,

No. 701,590, dated June 3, 1902, in that the
valves which govern the flow of both supplies
of fluid are operated positively by connection
with the expanding and contracting bellows,
whereasin the former machine only t;he Valves
which controlled the flow of gas were so ac-
tuated. |

Having thus described my invention, I
claim d,nd desire to secure by Letters Pat-
ent—
- 1. The combmatlon in apparatus for mix-
ing fluids, of a casing containing a bellows-
ehambm with bellows therein, two independ-
ent sources of fluid-supply, a mixing-cham-
ber, valves controlling the flow of one fluid
into the bellows- chamber and from the latter
into the mixing-chamber, and the flow of the

other fluid mto the bellows and from the lat-

ter into the mixing-chamber, and valve-op-
erating mechanism interposed beiween said
valves and the bellows, whereby the expan-
sion and contr actmn of the bellows is caused

as SpBCIﬁed

. The combmatlon in anpamtas for mix-
ing ﬂmds of a casing containing bepamted
ehambens each with bellows the:em two in-
dependent sources of fluid-supply, a mixing-
chamber, a valve governing comimunication
between one ﬂmd-supply and the bellows-
chambers and between said bellows-chambers

and the mixing- chamber another valve gov-

erning commaunication between the other
ﬂuid-supply and the interiors of the bellows
and between said bellows and the mixing-
chamber, and mechanism interposed between

said valves and the bellows, whereby the ex-

pansion and contraction of the bellows is
caused toeffect movementof said valveq Sub-

stantially as specified.

3. The combination, in apparatus for mix-
ing fluids, of a casing containing two pairs of

bellows-chambers, and two pairs of bellows,
onein each chamber, two independentsources
of fluid-supply, a mixing-chamber, a duplex
valve structure governing the flow of one
fluid into the bellows- ehambers and from the
latter into the mixing-chamber, another du-
plex valve structure governing the flow of the
other fluid into the bellows and from the lat-
ter into the mixing-chamber, and mechanism
interposed between said duplex valveé struc-
tures and the bellows whereby said valves are
operated by the expansion and contraction of
the bellows, substantially as specified.

4. The ecombination, in apparatus for mix-
ing fluids, of a casing containing sepamted
eha,mbels with bellows in each chd,mber two
independent sources of fluid-s upply, a mixing-
chamber, valves located one in the ml}ill]ﬂ'-
chamber and the other in one of the ﬂuld-
supply chambers, one valve controlling the
flow of one fluid into the bellows-chambers
and from the latter into the mixing-chamber
and the other valve controlling the flow of
the other fluid into the bellows and from the
latter into the mixing-chamber, and mechan-
ism interposed between said valves and the
bellows, whereby said valves are operated
by the expansion and contraction of the bel-

-lows, substantially as Spemﬁed

5. The combination, in apparatus for mix-
1ng fluids, of a casing having two pairs of
bellows - chambers with a bellows in each
chamber, a mixing-chamber, duplex valve
structures located one in the mixing-chamber
and the otherin oneof the fluid-supply cham-

bers, one valve structure governing the flow
of one fluid into the bellows chambers and -
from the latter intothe mixing-chamber, and
the other valve structure governing the flow
of the other flnid into the bellows and from
the latterintothe mixing-chamber, and mech-

anism interposed between said duplex valve

.structures and the bellows whereby said du-

plex valve structures are operated by the ex-
pansion and contraction of the bellows, sub-

stantla,lly as speclﬁed
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6. The combination, in apparatus for mix- | means for supplying air under pressure, a

ing fluids, of a casing having a bellows-cham-
ber with bellows therein, independent sources
of supply for each fluid, a miging-chamber,
valve mechanism governing the flow of one
(luid into the bellows-chamber and from the
latter into the mixing-chamber and the flow
of the other fluid into the bellows and from
the latter into the mixing-chamber, and a
valve independent of said governing-valves
for preventing backflow of fluid into the sup-
ply-pipe, substantially as specified.

7. The combination, in apparatus for mix-

ing fluids, of a casing having a bellows-cham-

ber with bellows therein,independent sources
of supply for each fluid, a mixing-chamber,
alve mechanism governing the flow of one
fluid into the bellows-chamber and from the
latter into the mixing-chamber and the flow
of the other fluid into the bellows and from
the latterinto the mixing-chamber and valves
Independent of said governing-valves for pre-
venting backflow of each fluid into 1ts sup-
ply-pipe, substantially as specified.

8. The combination, in apparatus for mix-
Ing air and gas, of a casing having a closed
chamber containing a bellows, a gas-supply,

mixing-chamber, valves for governing the
flow of air and gas into the bellows and bel-
lows-chamber, and from the latter into the
mixing-chamber, and means whereby the op-
eration of the air-controlling valve or valves
is effected by the movement of the bellows,
substantially as specified. |

9. The combination, in apparatus for mix-
ing air and gas, of a casing having a plarality
of closed chambers each with bellows therein,
a gas-supply, means for supplying air under
pressure, a mixing-chamber, valves for gov-

erning the flow of air and gasinto the several:

bellows and bellows-chambers, and from the
same into the mixing-chamber, and means
whereby the operation of the air-controlling
valve or valves is effected by the movement

Qf the bellows, substantially as specified.

In testimony whereof I have .signed my
name to this specification in the presence of
two subscribing witnesses.

GUSTAVE A. LOEBEN.

Wiitnesses:
| F. E. BECHTOLD,
JOS. 1. KLEIN.
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