(No Model.) 3 Sheets—Sheet 1.

J. M. RUSBY.
WATER GAS APPARATUS.

No. 532,686 Patented Jan. 15, 1895

4
B I SN
-’
» | E
Fzg.j 1 <
3
l ¢
67 o S
329 A J_ \M/\STE GAS .'
1
3 _
| ' STEAM
éﬁrlﬁrympi
— SUPERHEATER|
}_ ' T QAIRBLAST
| WITNESSES : - ' | INVENTOR

Hbtreaom Ghgav. %"e”"" W Rurly
/é/é‘é’/%w . @Smﬁw




(No Model.) 3 Sheets—Sheet 2.

J. M. RUSBY.
WATER GAS APPARATUS.

No. 532.586.  Patented Jan. 15, 1895.

—1 | 133
21 N

l.

{ WASTE pS__ _ Y 1 — ‘\\

~ WITNESSES : . - ' % |  INVENTOR
MW Gbgas, Yoo W Busly
e | Ougpstis B35 Tglbe

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTCN, . C.




(No Mﬁdel.) N B o L '3'Sheets—-Sheét_ 3.
- J. M. RUSBY. i
: | _ | WATER GAS APPARATUS. S |

No. 532,586, - - Patented Jan. 15, 1895,

1 N
B
¥ §
¥ N
L L |
y v
| § &2
]
' » 1 H
F l \ h '
. %
& . %
5 &
\ ¥
\ : ' {
: : ;
y B !
y 3 \
=" 'q“““‘h“!“\"“\“\ﬁ‘.“h\"ﬁ.’ﬁ-“i‘i“\‘l!‘l"\ T TR e By N :\ N e e I R TR MR T e N e h Mmode v gl B M R A "y ‘
L b
z i E
3 ' N
3 . \
b \ X ’
' ' % 1
! A &, M 3
\ T X : . :
. . % i % ]
§ > a y
L] s . ‘ l §

- y A ' L 5 ]
: \ _ 1 : y )
A : : ! . ."iu..-.-l.--.- -.1.1: r—-.. o Ty g T R O T, T e T T i T T T W e T e T T T T, M T e Yy, T L W Y S eyl 1
i A - : B N % M
\ : : A k \ L)
y \ b y :: \ :
| =) o $ & ~
i 16 17 F 126 - |
\ E \ \ : N !

1 ) . 5 %
\ ) { K i I \
: Lll-r\-ll-llll-l-l-t-ﬁ.-ui-“-.-.q-.-.qqq-ﬂ.qq.q.‘-‘q..-q.q.“-.q..-..-.-l- ".. B Ty g e, g T Y T e T P B W R w W h-‘--‘“.‘.-ii“--*-‘__-.—h
. 5 . . - B
L}
| 18 20 - 49 9 7
A - 1
: “-\'\“"-‘-‘-\-‘-\\-u‘-‘-‘-““‘-“-‘““‘-‘-‘“‘.‘n\“"l‘-‘i‘l‘“-“n“"\' v LRI L TN LT O LTS T YT e . T Rk -y R B A ._ _______ Ty
L]
i ! \ : E 3'4 y ! y i
L \ X \ ¥ 1 Y
N i R ¢ N :
1Y ‘ ' 1l
x q. 3 : \ i
L § b + b
:: 1 L . 4 Y
/I | -
a % \ \ L] L] \
¥ ) L ] " 1
A . ' & 2 3
Y N A y : 1
L] ‘ Ll -al ﬁ -l I
" 3= ] \ K :
3 A i X . A
: 3 £ ; ) } ;

N

. | .x:?' ;5'-"' f.ﬁ'f /
: | ) \h‘\m‘%‘\\"@:

6

-
—
'
L
Ak ks e o e

. : Flg 3 .I il |WasTE GpS

N S 1

10

S ——

SUPERHEATER

B oy g L L g T S o g e i S O g I T S T [ e R R g o A e A O i P o A R A Al el 2l A A S S A
-
ol e e g g ] Pl ki b gt e e e e P i A AP b b A P e e o B sk b ba e b b Akl A o i w2l sk o e ol g g g g A g e g e o o o T A o ol T A B o A S Al I wF el Al s e o =y o g

-
P

12

A A A T Ay T e W o gt EE JEE

33

fTErrs s EmEms T Eg bt hrhEt e o T mE e e b Amb oy mhom MR M - e

)

[

-
A lm o m it E T E R R ALt AR R R hm e R R R T R ke T R Nk omwmom w kS

reema

ik i E R LR RN LW A== b omow o m

k.
ARLRLELL L TLILILE RNTE RN Y LN Y e,
"u

.
P AL P A s B A A A I P ol g g R ot R P R A -

I"I-'I'I-i'-'ill-'- I T T T I L T e et |

L1 II_

LELE T I ETETN T IR
ke LI LT N L At T -r--l--!i-'-nn'-ll..lll-dl.'lllllhlq.-,h.-..-i---..-.-qq-.-..-q,-.q.-..._..‘--‘.--.

o rrr g

h-
L]
4
-
L]
-

LL LR L L L LD L AL LB TR NN 1N 8N

WITNESSES : o | INVENTOR

%«am) MB}@M%

*

WQSW&

THE NORRIS PETERS CO . PHOTG-LITHO,, WASHINGTON, D. C.




- Unrrep StaTes Patent Orsics.

JOHN M. RUbBY OF JERSEY CITY NEW JERSEY, ASSIGNOR TO THE UNITED
| GAS IMPROVEMENT COMPANY OF PHILADELPHIA PENNSYLVANIA

WATER GAS APPARATUS

bPECIFICATION formmg' pa,rt of Letters Patent No. 532,586, dated J anuary 1 5 1895

Anphcatmn filed August 28, 1894 Semal Nr:. 521,489,

(No model.)

To all whom it ma,y concern: o
Be it known that I, JOHN M. RUSBY, a citi-

City, in the county of Hudson and State of

New Jersey, have invented certain new and
useful Improvements in Water<Gas Appara- |

tus, of which the following is a speelﬁcatlon

L[O

One object of my present invention is to ef-

fect an economy or saving and to provide for

the utilization of so mueh of the waste heat

‘of a water gas generating plant as is necessary

under various existing conditions for heating
the air-blast or blasts to any required or pre-
determined temperature and further to pro-

‘vide for the utilization of the balance or re- |

maining portion of the waste heat for gen-
erating ; steam; and to thisend my invention

- con51sts of the 1mnr0vementq heremafter de-

20

seribed and claimed.
The nature, characteristic features and
seope of my invention will be more fully un-

- derstood from the followmg deser iption taken

in connection with the accompanying draw-

- ingsforming part hereof and illustrating one

23
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embodiment of my invention, and in which— |

Figure 1,isan elevational wew illustrating
portmns of a well-known type of water gas
generating apparatus commonly designated
“the Lowe apparatus,” and Fig. 2, is a per-

spectwe view of boilers and an alr-heater for
- use in connection with the portion of the ap-

paratus shown in Fig.1,and these two figures
taken together 111ustra,te a plant embodying
featuresof myinvention. Fig.3,isasectional

view drawn to an enlarged seale aud 1llustrat-
ing a flap valve Shown in Fig. 1, at the june-

tion of the stack and waste gas conduit. Fig.
4, 1s a vertical sectional view illustrating the
by -pass shown in Fig. 2, and adapted to afford
means whereby any requlred portion .of the
waste gas may be directed to an air-blast
heater and whereby the balance or remaining
portion of the waste gas may be directed to
a boiler or boﬂers, and Fig. 5, is a horizontal
sectional view 111ustra,tm0* a modlﬁed form of
by-pass wherein the Waste -gas is supplied to
the air-heater without mmf-rlmg with waste
gas that has traversed the boiler and that is
escaping therefrom into the boiler off-take.

Inthedrawings1, designates portionsofone
‘type of water gas ﬂ'ene1 a,tmn' a,ppa,ra,t,us of the

|

zen of the United States, residing at Jersey |

“ Lowe ? class provided with any suitable air-

blast connections 2,s8team connections 3, and

maln 4% for conveying away the so- called

water gas that is generated and intended for

preservation and use. During the operation

of heating up such an a ppa,mtub preparatory
| tothe mauufaeture of so-called water gas, fuel
is consumed in the generator usua,lly ander
the influence of a forced draft, and the highly

heated waste gas resulting from this combus-
tion is discharged usually from the top of the
superheater as shown, although in some in-
stances, it is also dlSOhﬂI‘ ed from other parts

| of the apparatus, for exa,mple from the car-

buretor, and my present invention is applica-
ble to any type of such apparatus, the point

of the apparatus from which the waste gas is

led off being immaterial, the apparatus shown

being seleeted merely for purposes of 1llustra,-
tion.

The waste gas given off or discharged from.

the apparatus shown in Fig. 1, while it is be-

55

60

70

ing heated up for the manufacture of water -

gas, is utilized advantageously and economi-

cally according to my invention, because the

air-blast may be heated to any requlred tem-

perature by a portion of it and because the
balance of it is utilized for generating steam
which is supplied to the apparatus, more es-

‘pecially during the generation of useful gas

or “ water gas " a8 it is commonly desig'ﬂated_.

. During the operation of heating up the ap-
paratus shown in Fig. 1, the waste gas is in

whole or in part, usually the fmmer, pre-

vented from escaping at the stack 4, and is.

75

80

directed 1nto a waste gas conduit 5 by means-

of any suitable valve or valves for eontrolling
the opening or passage through the stack 4,
and conduit 5. For purposes of illastration
Figs. 1 and 3, a flap valve 6, is availed for
thispurpose and this flap valve may be caused

-to completely interrupt the passage of waste

gas through the stack 4, asshown by full lines
in Fig. 3, or through the waste gas conduit

5, a8 shown by dotted lines in said figure.
--Moreover this flap valve may be placed in a
position intermediate of those above men-
tioned in order todirect so much of the waste
‘gas to the conduit 5, as is necessary or de-
- bll’&ble for heating air and water and the re-
mainder thereof to the stack 4, to permit of
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its escapetherethrough. The conduit,leads |
~ toa by-pass 7—8§, whereby so much of the hot |
waste gas may be passed through the part 7,
‘and air-heater 11, as isnecessary or requisite
5 under existing conditions for heating the
~ Dblast to the temperature required under the |
existing conditions for attaining the most
- economical and beneficial resuits in the appa-
 ratus shown in Fig. 1.  In this connection it
‘1o may beremarked that the quantity or propor-
- 'tion of the heat of waste gas that should be
~ imparted to the air-blast varies according to
the quality and kind of fuel employed in the
‘apparatus shown in Fig. 1, and according to
15 other conditions that will be readily under-
~ stood by gas-makers and that determine for
the time being the most economical tempera-
ture at which the blast may be employed.
| - .. 'To provide for increasing or diminishing
- 20 thequantity of the sensible heat of the waste
- gas utilized for heating the air-blast or in
other words to provide for increasing or di-
‘minishing at will the temperature of the air- l

blast, use is made of a valve or valves. As
25 shown two valves 9 and 10, are employed for

‘this purpose, but a flap valve like that shown

. in:Fig. 3, and hinged as at «, I'1g. 2, might be
employed in lieu thereof. For the sake of ex-

- planation it will be assumed that the valves
30 9 and 10, are partly open and in order to in- i

- crease the temperature of the air-blast, the
~valve 9, is opened and the valve 10, is closed
either wholly or in part according to the in-

- crease of temperature required, whereby an
35 additional quantity of waste gas is direeted |
-~ from the conduit 5, to the heater 11, with the |

result that the air-blast is heated to a corre-

spondingly higher temperature. Conversely

the opening of the valve 10, and closing of the

40 valve9,causes a diminished quantity of waste

- gas to be delivered to the air - heater 11,

whereby the temperature of the air-blast 1s ;

correspondingly decreased.

In all cases, the portion of the waste gas

45 which is not employed for heating the air-

blast in the heater 1], is directed through the

part 8, to the boiler 12, through which it cir-

culates, for example, in the direction indi- |

cated by arrows a, in Fig. 2, in order to give

5o upits sensible heatfor the purpose of generat- |

ing steam which inturn is supplied by means |

- of the connections 3, to the apparatus illus-
trated in Ifig. 1. o

13 and 14, represent additional boilers of |

55 the same tubular type as boiler 12, and which

may or may not be employed. Within the

boilers 18 and 14, when present, there is main-

tained a combustion of suitable fuel and this

combustion is controlled by air-blasts sup-

60 plied from theair-blast pipe2,through branch |

pipes 15, that may be provided with auto-

matic damper regulators that control the pas-

sage of air through them and that are gov-

erned automatically to maintain the required

55 pressure of steam. The heated produects of

“combustion from the boilers 13 and 14, may, by

closing the valves 16 and 17, and opening

|

valves 18 and 19, be caused to traverse the

conduit 20, and air-heater 11, in the direction

tion from the boilers13 and 14, may be caused

indicated by the arrows b, in order to impart 70
their sensible heat to the air-blast. In this
| connection it may be remarked that the air-
‘heater may resemble in construction a tubu-
lar boiler and that the products of combus-

75

to traverse one set of tubes in the heater 11,

while the waste gases issuing from the part
7, are caused to traverse another set of tubes

in the heater 11, although the employment
| of one or two sets of tubes in the heater 11,

is a matter of construction. By closing the

valves 18 and 19, and opening the valves 16
and 17, the products of combustion -from the
boilers 13 and 14, may be permitted to escape
| through the off-takes 21 and 22, without en-

80'

tering the air heater 11. 'The waste gases,

‘after traversing the boiler 12, and after hav-

ing been deprived of at least a portion of

their sensible heat for the generation of steam,
escape through the pipe 23, and as shown in

Tig. 2, mingled with the waste gas traversing
‘the part 7, and the resultant mixture passes

‘the valve 24, which is open for this purpose, |

9'0__

and escapes through the air-heater 11,asis '

indicated by the arrows ¢. From the air-
‘heater 11, the comparatively cool gases es-

95

cape, in the present instance, through a pipe -

25, into the off-take 22, as shown by the ar-

rows d. However, if the temperature of the
oases traversing the pipe 25, will warrant it,
‘this pipe may be replaced by an additional

106G

air heater. Byclosing the valve 24,and open-

ing the valve 26, Fig. 4, none of the waste gas
is passed through the heater 11, although

either all ora part of it according to the posi-

tion of the valves 9 and 19, passes through
the boiler. In such case, the air-heater 11,
may be heated wholly by means of the pro-
duects of combustion from the boilers13 and 14.

Although horizontal tubular boilers are
illustrated in the drawings, still my invention
is obviously applicable to boilersof a vertical
type and in such case, the air-heater may glso
be disposed vertically and made to stand upon
its end on the boiler.

It will be observed that as shown in Fig. 2,
and above described, the waste gas passing
through the pipe 23, after having been de-
prived of at least a part of its sensible heat
in the boiler 12, unites and commingles with
hot waste gas traversing the part 7, on its way
to the air-heater 11, In Fig. 5, I have illus-
trated a separate connection 27, and valve 23,

whereby this commingling of hot and partially

cooled waste gas before entering theairheater,

Referring to Fig. 5, when the valve 28, 1s

[0

e

115

120

125

open and the valve 9, closed, the hot waste

aas traverses the part 27, and enters the air-
heater 11, and in this eonstruction the waste
gas which issues from the boiler 12, through
the pipe 23, may be directed to the off-take 22,
by closing the valve 24, so that under these
circumstances, the waste gas which has been

130
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cooled 'by t11a,iréfsiﬁg the boil’er'l-Q, does not

enter the air-heater 11, although it may be
caused so to do by closing the valve 26, Fig.
1, and opening the valve 24, Fig. 5. Air is
forced into air-conduit 2, by meansof ablower
or other suitable device not shown, and by

~closing the valves 29 and 30, and opening the
~valve 31, this air would be caused to pass di-

rectly through the conduit 2. However, this

1s not done, but the valve 31, is closed and the

valves 29 and 30, are opened so that the in-
coming air 1s caused to traverse the pipes 32
and 33, and space between the tubes of the

alr-heater 11, in the direction indicated by

the arrows e, and in a direction opposed to the

- direction of travel of the hot-gas through the

20

25

30

35

45

55

60

tubes of the air-heater. From the air-heater, |

hotblasts of air are supplied through the con-

any well-known manner.

duit 2, to the apparatusillustrated in Fig.1,in |

stack 4, and adapted to beopened periodically
by the gas-maker in order that he may ex-
amine the condition of the out-going or waste
gas. Moreover the door 32, may be opened

in order to admit air to the waste gas so that

the latter may be burned before entering the

boiler 12. Ifthere is not sufficient draft when |

the door 32% is open, the natural draft of the

boiler off-take 22, may be aided by a small
- steam jet injector 34. - o

Various modificationsin the manner of con-
structing and working the above described
apparatus have been referred to. However, a

description willnow be given of its usual mode
of operation. | | |

Whilethe apparatusisbeing heated up pre-
paratory to the generation of water gas, the
conduit 4%, is closed, the flap valve 6, is turned
into the position indicatéd by full lines in Fig.
3, for directing waste gas from the apparatus
shown in Fig.1, through the conduit 5, and in
this connection it may be remarked that when
water gas i1s being generated, the stack 4, is
open and the flap valve 6, is in the position
indicated by dotted lines in Fig. 3, for closing
the conduit 5, so that any water gas that may
leak from the superheater, will pass through
the stack 4, into theair. Moreover the valve
6, when in this position prevents the ingress
of cold air by way of the stack 4, to the boiler

12. From the conduit 5, so much of the waste |
‘gas as 18 necessary for heating the blast to the

temperature necessary or desirable for pro-
ducing the best resultsin theapparatusshown
in Kig. 1, is passed through the by-pass 7, di-

- rectly to the heater 11, where its sensible heat !

is given up to the current or blast of air trav-

- ersing the pipes 32, 33, and 2. The remaining

portion of the waste gas is led by the pipe S,
into and through the boiler 12, in which it im-

parts at least a part of its sensible heat for
- the generation of steam, which, together with

the steam generated by the boilers 13 and 14,
1s supplied to the apparatus shown in Fig. 1.

Moreover the gas-maker may raise or lower ! heated air and steam to said furnace, and a

the temperature of the air-blast at will and
in the proper manner for securing the most
economical and beneficial results under the
existing conditions such as quality of fuel,

condition of fire, and the like, by the simple

operation of changing the apportionment of
waste gases between the air-heater and boiler
through the intervention of the by-pass 7—38,
and its complemental valve or valves. The

hot gaseous produacts from oneorall the boilers
Including the partially cooled waste gas from

the boiler 12, may be passed through the air-
heaterll, as has been alreadydescribed or, if
preferred these last mentioned gaseous pro-
ducts from oneor all of the boilers may be per-

22, without traversing the air-heaterll. In
sueh case, the air-heater is heated wholly by
means of hot waste gas'traversing the part. 7.

: _ It will be obvious to those skilied inthe art
- 82% 18 a door provided at the base of .the |

to which my invention relates that modifica-
tions may be made in details without depart-
Ing from the spirit thereof. Hence I do not
limit myself to the precise construction and.

arrangement of parts hereinabove set forth

and illustrated in the accompanying draw-

ings, but, - | )

Having thus deseribed the nature and ob-
jeets of my invention, what I claim .as new,
and desire to secure by Letters Patent, is—

70
75

SO

‘mitted to escape through the off-takes 21 and

9o

95

- 1. In combination, a water gas apparatus ' |

alternately cooled by the production of water
-gas and re-heated giving rise to waste gas,

air and water heaters appertaining to and co-
operating with said water gas apparatus, and

| @ by-pass for distributing waste gas from
said water gas apparatus among its air and

water heaters, substantially as described.
2. In combination, a water gas apparatus

alternately cooled by the production of water
‘gas and-re-heated giving rise to waste gas, air

and water heaters co-operating with and ap-

pertaining to said water gas apparatus, and
a by-pass and valve connections for appor-.
tioning waste gas from the water gas appa-

ratus amongitsairand water heaters, substan-
tially as deseribed. | |

~ .8. In combination, a water gas apparatus,

an air heater, water heaters whereof some are
fired, connections for conveying hot products
of combustion from the last mentioned water

heaters to the air heater,-and a by-pass for
| distributing heated gas from the water gas

apparatus among the air heater and remain-

ing water heaters, substantially as deseribed.

4. In combination, a water gas apparatus,

100

105

[10

[15

I120C

an alr heater, a water heater, a by-pass for -

‘apportioning heated gas from the water gas

apparatus among the air and water heaters,
and separate pipe connections from the wa-

125

ter and air heaters to the boiler off-take, sub-

stantially as deseribed.

5. In a gas apparatus the combination of,

a furnace, air and water heaters and their
pipe - connections for alternately supplying

130
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by-pass for apportioning waste gas from the
furnace among the separate air and water

heaters, substantially as deseribed.

6. The combination in a water gas appara-
tus of, a fixing chamber provided with a wa-
ter gas off-take and with a discharge stack, a

conduit and by-pass forconveying waste gas

from said stack and apportioning the same
among the water and air heaters that apper-
tain to and co-operate with the water gas ap-
paratus, and valve connections for opening
communication with the stack and closing
communication with the conduit during the
production of water gas whereby leakage of

the latter is prevented from entering the |
‘heaters and escapes into the stack, substan-

tially as described. |
7. In combination, a water gas apparatus, &

532,586

conduit and by-pass for conveying waste gas
from the stack thereof and apportioning the 2o
same among water and air heaters, and a
door in the stack, substantially as deseribed.

8. In combination, a water gas apparatus, a
conduit and by-pass for conveying waste gas
from the stack thereof and apportioning the 25
same among water and air heaters, a door in
the stack, and an injector or steam jet ex-
hauster discharging steam or air through the
air heater, substantially as deseribed.

In testimony whereof I have hereunto 3o
signed my name in the presence of two wit-

nesses. |

| J. M. RUSBY.
Witnesses:

WEST BISSELL,

- HENRY MARTIN.
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