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UNITED STATES

PaTENT OFFICE.

HENRY J. FERGUSON,

T

OF NEW YORK, N. Y.

GAS-CARBURETER.

SPECIFICATION forming part of TLetters Patent No. 226,820, dated April 20, 1880,
Application filed August 30, 1877, '

To all whom it may concern :

Be it known that I, HENRY J. FERGUSON,
of the city, county, and State of New York
haveinvented certain new and useful Improve-

5 ments 1n, Apparatus for Carbureting or En-
riching Common Illuminating-Gas; and I
heleby declare the following to be a Iull clear,
and exact description of the same, refelence

- beinghad to the accompanying drawings, form-

10 Ing pfut of this specification, 111 which, similar
letters of reference lndlcate like parts in all
the figures.

Flﬂ ure 1 is a lonﬂltudm al vertical section of
my invention. I‘lﬂs 2, 3, and 4 are enlarged

15 details of the same. TFig. 5 is an elevation of
the right-hand end of Fig. 1. Ifig.6isatrans-
verse vertical section of the same through side
set-screws, f/ '/, on dotted line x x, I‘]ﬂ 11.
TFig. 7 is a transverse vertical Sbctlon wn;h Q

20 view of two plates, one, I, fixed, and the other,
N7, adjustable with its raehs ﬂud pinions for
operating the same. Ifig. 8is an elevation of

the left-hand end of I‘iﬂ' 1. Xig. 91s a top |

view of the carbureter with one gas-check plate,
25 N, removed. Fig. 10 is a houzontal section
and view through the plane of dotted line Q

in Fig. 1. Hig. 11 is a side view of Fig. 1.
‘The object of my invention is to provide an
apparatus of novel construction, by means of
30 which common illaminating - g&ses may be
enriched to a degree and in a manner per-
fectly uniform and asthe consumermay choose,
and also by means of which common air or
any sultable gaseous carrier may be likewise
35 employed, the apparatus being kept supplied
uniformly with any of the hydrocarbons now
- 80 well known Dby means of an automatic
device, which will bé hereinafter fully de-

scribed.

40 In many.of the carbureters heretofore con-
- structed there has been a very unequal diffu-
ston of the enriching agent with the common
gas, causing at first a large smoky flame, and
as the more volatile constituents of the hydro-

. 45 carbon were exhausted the flame at the gas-.

burner would dwindle down to a small blue
light, having scarcely any illuminating power.
| By means of. my invention I am enabled to
avold such unsatisfactory results and to insure
so an equal and uniform flow of the hydrocar-

' bon through the vaporizer and the continuous

maximum effect produced by mingling the va-
pors of hydrocarbons with common illuminat-
ing-gas, thus producing a uniform light of
great brilliancy and at the minimum cost. 55

The casing of my improved carbureter is of
cast-iron, and is made in two parts, and may
be of the form shown in Figs. 1 to 11, 1t is
divided horizontally about midway down its
side, and is provided with flanges at its june- 6o
tion, and bolted or screwed together in the
usual manner, as shown in the accompanying
drawings.

A 18 the lower section of the carbureter, and
A’ 1ts upper section. 63

My invention consists of a hydrocarbon-va-
porizer, M, constructed of perpendicular lay-
ers of fibrous or other suitable absorbent ma-
terial, preferably of Canton flanunel, (having a
nap on both sides,) which i1s made by cutting 5o
out a series of rectangular pieces of cloth of
the required size, or by doubling the cloth
upon 1tself until the required thickness of ma-
terial 1s obtained.

IFFigs. 1 and 10 show the thickness of the 43
cloth cube when compressed and secured in
1ts place within the casing.

B B are side plates of the vaporizer, be-
tween which the sheets of flannel are held in
place. Said plates B B are not perforated, 8o
their office being to hold the sheets of absorb-
ent material 1in close contact with each other
while in the machine, so as to prevent the com-
mon gas oralrfrom passing toorapidly through
the machine; also, to shat off the passage of 8
the common carrier through the machine in
any way except between the sheets of the va-
porizer M.

The cloths of the vapouzel atter having
been put in place to form the 1equi1"'ed cube, go
are tightly pressed together and secured Dby
the two side plates, B B, which are flanged at
their upper ends to be screwed to the under
side of the top plate, A’, by screws f, the
heads of which are movable in slotted recesses g5
cast in the top plate, A, the slots permitting
serews f-to be moved toward the center of the
machine, so as to compress the folds or pieces
of cloth M when in place fo an equal degree
with the bottom part of the vaporizer, which 1oo0
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is rigidly held together by the cross-rods which | valve I/ and shutting off the supply of hydro-

pass through the bottom edges of side plates,
B B, whloh 18 further facilitated by set-screws

S, as shown in Kig, 6. The vaporizer rests.

upon a sheet of wire-cloth, ¢ ¢, which, in turn,
rests upon cross-rods, the ends of which pass
through holes 0 o of side plates, B B.

N N are plates to cover set-screws, to pre-
vent leakage of gas from the slotted spaces.

Side pl“LtLS? B L? extend around the rear an-
gle about one-third the distance across the
width of the machine, and to a distance of
about half an inch bevond the ends of the
cloth, leaving a clear passage for the entering
0as fr'om the top to the bottom of the vapor-
1zer M, as shown in IFigs. 1 and 10.

The upper halt of the right-hand end of the
vaporizer M 1s covered by:;u fixed plate, I, and
upon said plate I is another plate, N/, which
Is made to have a vertical sliding motion, and
1s gulded upon a guide, N/, a cross-section of
nhlch 18 shown between IYigs. 9 and 10. Plate
N’ 1s operated by means of pinions P P and

acks, as shown in IFig. 7. Pimnions 2, having
their shafts extended through the outel cas-
ing of the {ront of the 1113,(,]1111{1, are rotated by
1111116(1 heads P.

The lower end of the vaporizer M extends
downward nearly to the bottom of the hydro-
carbon-containing vessel D, asseen in Figs, 1
6, and 7, and n do‘oted hneb Ifig. 11,

The thb(,l D, 1in which the hydmombon 1S
placed, 1s suspwded at the left-hand end of
IFig. 1 upon two pins or pivots, v, 80 as to per-
mit its opposite end to be lowered or raised
automatically, as will be hereinafter more fully
described. |

At D, Ifigs. 1 and 10, are spiral springs,
one end of whl(,h 1S attachul to the bottom of
the vessel D, and the other end to a vertical

- rod, I, the upper end of which is threaded

45

50

55 %
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and provided with an adjusting-nut, m, whose
lower elongated part fits loosely 1nt0 recess m’.
The upper end of rod R is covered Dby a screw-

ap, J. These parts are shown in eularwed
det.:ul views in Fig. 2.

The hy drocarbon fuid 1S ful 1nto vessel D
by a tube passing from any suitable tank or
reservolr. Stop - cock £ in the conducting-
tube admits or shuts off the supply of hydro-
carbon fduid.

When the machineis in action the supply of
the hydrocarbon is regulated automatically by
the combined operation of springs 5 S and

valves I’ and e, as follows: The springs S S are
first adjusted tosustain therequired amount of
fluid to bé contained in the vessel D. Then
when the bydrocarbon fluid is absorbed by the
vaporizer M the vessel D becomes, in conse-
quence, lighter. This causes the springs S S
to contract and raise the forward end of ves-
sel D, to which is attached the valve-stem T/

of valve I’, and consequently opens valve I,
thereby admitting a fresh supply of flnid mto
vessel D, This operation continues until the

|

carbon finid.

The 1nner end of the fluid-feed tube commu-
nicates with an annular chamber, v/, surround-

.Ing valve I’

le?e I’ has twoindependently-acting seats—
one conical, the other annular and horizontal.
The conica-l portion 1s upon the upper end of
the valve-rod I/ in the usual well - kKnown
manner. The horizontal seat 1s just above
the conical one, and 1s covered and engaged
by a cap, e.

On the top of valve I’ is secured, by a cen-
tral screw, ¢, a cup-like diaphragm, d, of cor-
responding diameter to theinside diameter of
cap e, and to which the diaphragm is attached
at the inside flange of ¢ by compression-ring
b, acting from under and against diaphragm d.

The space described between the line of the
upper surface of valve I’ and the under line
of 018 a space of freedom for an intermittent
or alternate valvular action, designed to meet
and remedy either of two possible contingen-
cies—that of some particle-like obstraction be-
tween either the conical or horizontal surfaces
when approaching for final checking, &e., and
of an imperfect fitting of one or the other sur-
faces. In either case the difficulty, 1f 1t oc-

curs, 18 likely to be limited to one set of sur-

faces. Therefore the other will be presumed
to be perfectly fitting and checking.

It 1s of great importance that the automatic
action of valves I’ and e be perfect; for, were
1t not so, there would be an overtlowing of the
vessel D, and the 1nterior of the cm"bureter
below the bottom edge of plate I, would be
filled with the Ilydrocarbou fluid, (,uttmg off

‘the gas and putting out the ligl‘lts.

When the vessel D becomes sufficiently ex-
hausted to be raised by the released and con-
tracting influence of springs S S, I and I’ are
caused to rise too; but as I’ continues to rise
until 1ts upper surface engages the under line
of b, as betore stated, then follows the rising
of cap ¢, and so both 1’ and ¢, the passage for
the liquid hydrocarbon is open, and it flows
on, filling vessel D, and when it becomes re-
charged, and therefore reweighted, it over-
comes the tension of springs S, and D again
descends, carrying I’and e along; but the valve
surface of ¢ comes in contact first, and if it 1s

i perfect apposition with 1ts seat then check

work 1s complete, even though the surfaces of

“also come 1nto perfect apposition; but should
some particle lodge on the surface of ¢, form-
1ing an obstruction, and so causing an imper-
fect apposition of its surface and seat, the per-
fect check in all probability will then belong
to I’, for its function is to continue descent by
the distance, as before stated, and after ¢ has
come 1nto contact with its seat. Thus, in

brief, 1t may be stated that the valvular action
is consecutive and in duplicate, Instead ot
being single, as ordinarily.

The successtul operation of thiscombination-
springs S S are again extended, thus closing | valve is further assured by the nse of a circu-
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lar diaphragm, Z, of fine wire-cloth, placed in
front of shouldered interior of C and inlet-pas-
sage to valves I’ and e, the use of said wire-
cloth Z being to sift the liquid hydrocarbon in
1ts passage to vessel D of all foreign particles.

T'1s avertically-sliding tube passing through
a stufling-box, 2, and provided at its upper
end with a stop-cock and gas-tip %, for test-
ing the height of the hydrocarbon in vessel
D. Ifin turning stop-cock & gas escapes, then
the liquid contained in vessel D is below the
mouth of tabe T, and vessel D is nearly or

quite empty; but if gas does not issue, & and

also T must be drawn up until gas does issue,
but there to be rested, and index «/, Fig. 11,
noted. That point read off from the starting-
point indicates the depth of liquid in vessel
D, and thus its guantity in D can readily be
ascertained at any stage of the operation of
the device.

B’is a link connecting foot-loop F with valve-
rod I, His adrip orsink provided with stop-
cock &, for the purpose of collecting and draw-
ing off accidental overflow from vessel D. At
Cis a pendent branch of a T-connection, hav-
ing at its lower end a perfectly-fitting thumb-
cap or closer, ¢, by which the residuum or ¢ol-
lection from the passing hydroearbon collected

- there by the action of wire disk Z may be re-

moved.
U is a union for connecting the hydrocar-
bon-feed pipe to the apparatus. In Fig. 4 G

18 a circular and recessed bossed disk, perfo-

rated centrally, and having a flanged expan-
sion of the rim of recess to enable the piece to
be attached to the bottom of vessel D. In the
recess and perforation of G foot-loop I fits
very loosely, or has a considerable lateral and

horizontal freedom of motion, for the purpose

of permitting foot-loop I to take a central po-
sition relative to the axis of F” and irrespect-
1ve of such relation of the axis of G, for in se-
caring G to vessel D it might not be in exact
axial relation to I, and therefore ifit were not
an undue transverse strain and friction would
occur to K/, and therefore would impair the

fanction of springs S S, the tension of which

should freely conform to the varying quantity
of finid which vessel D may be containing.

About two feet above the machine the in-
gress and egress gas-pipes are connected Ly a
cross-pipe having a valve, V/. On the stem
of globe-valve V’is a grooved or toothed pul-
ley, W, for the purpose of being-operated by an
endless cord or wire, », which extends from
pulley W to any convenient or chosen point—
the office of an establishment, for instance—
and there joins another pulley, «/, having a
winch, and both supported on the wall of the
room by a suitable bracket, K. *

Embraced in one line of the endless cord is
a spiral spring, 8/, the use of which is to keep
the cord at an equal degree of tension.

The stop-cock V’ has two functional uses,

one of which is to permit the passage of gas

to burners by opening it wide in case there is
any derangement of the carbureting device; I

| the other is to modify the degree of enrich-

ment as may be desired. This is performed
by slightly opening valve V/ by the aid of e
winch and pulley w' and the cord » and pul-
ley W. The point of observation 18 _1in the
office which contains the test-burner. In mov-
ing the winch and pulley w’, and so cord 7,
valve V/ may be slightly opeuned, admitting a 7z
little uncarbureted gas or air, as the case may
be, and which mingles with the enriched body
in 1ts egress passage. | |

It will be seen that any proportion of the
passing volume of gas may thus be diverted 8o
from entering and passing through the carbu-

‘reting device, and consequently it is seen to

be perfectly easy to adopt any desirable pro-
portion of mixture, or, in other words, any
desired degree of carbureting, as alread ystated. 8z

It will also be noted that whatever effect is
witnessed on the test-burner at the office, the
same 18 produced simultaneously upon all the
burners throughout the establishment, and
that by this arrangement I have complete con- go
trol of all the burners in a simultaneous man-
ner, and by means of one valve, V/, as well as
of the desired degree of enrichment, as here-
inbefore stated.

It may be remarked, as a matter of common 05
notoriety among observers of carbureter 1m-
provements, that however meritorious the de-
vices may be torevolving the enrichin g vapor
or gas, they fail in a practical respect chiefly
because their action is not uniform nor suita- 106
bly controllable in respect to degree of enrich-
ment. Thesetwoessential desiderata are here-
in claimed clearly accomplished as described,
even to a shade of a degree: |

It will be seen from the above that when 1§e]
ready for use the mode of operation of my in-
vention will be as follows: Stop-cock & will
be opened to admit the hydrocarbon fluid to
vessel D, which will, when nearly full, close
valve I’, as before explained. 110

The vaporizing arrangement M, reaching
nearly to the bottom of vessel D, will absorb
the hydrocarbon fluid and carry it upward
and diffuse it through the whole compact mass
of cloth M. In this attennated condition it is 115
ready to receive the gas to be enriched. We
now open stop-cock V of the ingress-pipe.
The gas now enters the chamber M/ and passes
downward to plate Z’, and thence toward the
bottom of vessel .D, between plates Z‘/ and B 120
B and the uncovered end of the vaporizer M.
The inlet gas-duct is clearly shown in Figs. 1
and 10. It is indicated in the former by ar-
TOWS.

The gas will now pass through the vaporiz- 12 g
ing arrangement M, coming into most inti-
mate contact therein with the hydrocarbon
vapor, which is spread out upon the very large
amount of evaporating-surface of the vapor-
izer. Thelighter constituents of the hydrocar- 130
bon, naturally rising to the upper part of the
vaporizer, would be carried off with the gas
first werethey notintercepted by the fixed plate
1 in the upper half of the outlet end of the
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vaporizer. If plate I does not direct the gas
low enough to absorb all the consmmeutb of
the hydromrbon fluid it 1s sent farther down-
ward by lowering plate N,

By this means I a.1m euabled to cause the ¢
to take thelowest possible course, and so mlxe
up and absorb all the hydrocarbon constitu-
ents, its heavier as well as its lighter and
more volatile ones, and I obtain thereby from
the beginning the maximum and aniform et-
fect of the entire body of bydrocarbon, which
effect is continued without any deterioration
to theend, giving a steady, uniform brilliancy
of flame at the Dburner, free from smoke or
smell, and at 2 minimum cost of production.

These results have not been heretofore ob-
tained by the use of any carbureting device
with which I am acquainted.

It has been clearly established by experi-
ment that the proportion of the illuminating
value of a grain of naphtha depends upon the
relation which it bears to the volame of gas
with which it is burned. Therefore, to mingle
the gas with the proper portion of hvdlocar
bon, ::.0 as to suit the size of the burner used,
I urmlo) the adjustable plate N/, which nmy
be lowered nearly to the bottom of the vapor-

jzer, if required, thus regulating within the

30

35

40

machine the volume of hydrocarbon vapor to
be mingled with the gas. I also employ the
dllutmn or regulating valve V/1n such a man-
ner as to adrmt pu.,(,melsf the required amount
of uncarbureted gas to that which is highly
enriched or carbureted.

Having clearly and fully described my 1m-
pmvements what I elaim as new, and desire
to secure by Letters Patent, 18—

1. In gas-carbuareters, the vaporizer M, con-
stumted of compact perpendmular ShELtS of
fibrous material, inclosed between solid or 1m-

perforated plates B B and I, arranged as here-
in set forth.

2. The vaporizer M, plates B B and 1, and
plate Z’, constructed as herein shown, in com-
bination with a liquid-hydrocarbon v(—‘*sqel

3. The solid adjustable plate N*/, in combi-
nation with permanent solid plate I, for the
purpose of regulating within the carbureter
the flow of calburcted oas to the outlet-pipe,
as herein set forth.

4. The hydrocarbon -vessel D, pwoted or
hinged at one end and provided with suspen-

sory springs S S, and connected -to flutd-inlet

valve I’, as and for the purpose herein shown.
D. The hydrocarbon - vessel D, pivoted or
hinged at one end and provided with suspen-
Sory springs S S, and connected to fluid-inlet
valve I, in combination with a vaporizer, M,
Substmutmlly as herein set forth.

53

. The hydrocarbon-indicator consisting of 6o

A blldl‘[lg‘ tube, T, stuffing-box a, and gas-tip k,
provided with a .&:top -¢ock,1n OOll’lbll]’lthl] w1th
index 2/, as herein described.

7. The Huid-inlet valve I’, constructed with
two independently - acting Se&tb one c¢onnical
the other annular, both at the same end of the
valve -rod, the one surrounding and inclos-
ing the other, as lherein shown.

8. The combination of the hydrocarbon-va-

porizer M, tluid- Ve%selD hinged and provided

with springs S 5, and inlet ﬂuul valve I, all
inclosed in a gas-tight vessel provided with
ingress and egress pipes A’/ A" for the gas,
as bherein shown and described.

HENRY J. FERGUSON.

Witnesses:
W, DIXON,
TaHos. HOUGHTON.
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