) } 3Sheets—Shoet 1,
T. 5. STEWART. ‘

, ‘ GAS GENERATOR.

No. 190,163, S Patented May 1, 1877.

//¢

Z,

: e

\

o .

NN

I hh st

NN

N
N

\\\\\\\‘\

//////////////////////////////////
2222222722277

i |. ’ W‘i
I

Cl—E=Rk 7 v
: .. R [ A 7 < Cr Je of<t U]
el ' & 2 2.,

|
Y
/”

N\

MMM

HHHH e

\\\\\\'\

HHE

\ Lo

-z

- o c

<
-3 " %,
&y, B -

T A AT T ]

AT T T

Treverctor:

B B =
Redhand: 2 ot A >

—

N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, O. C.




-3 Sheets—Sheet 2.

Patented May 1, 1877.

T. . STEWART.
GAS:GENERATOR, '

Ne. 190,163,

PP
SN

R IR,

ﬂ_ o A

) L

#IEFTIIIITIY,

SO

§ AR T

] \ ﬁu/f:’/’///?////d
i SIS

R

S

././,//////k,

AN

SN

[X]

NV
S Ay

N

N.PETERS, PHOTO-LITHOGRAPHER, WASHIRGTON, D. G




3 Sheets—Sheet 3.

T. 5. STEWART
GAS GENERATOR.

Patented May 1, 1877.

SRR

N. PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D. C:




UNITED STATES

PATENT OFFICE,

THOMAS S. STEWART, OF PHILADELPHIA, PENN SYLVANIA.

IMPROVEMENT IN GAS-GENERATORS.

- Specification .formiﬁg part of Letters Patent No. 199,068, dated May .1, 1877'; application filed
‘ : June 13, 1876,

To all whom 1t may concern:
Be it kuown that I, THOMAS S. STEWART,

" of Philadelphiacity and county, State of Penn-

sylvania, have invented a self-acting Gas-
Generator, being a new and improved appa-
ratas for generating and distilling carbureted-
hydrogen gas from coal or other carbonaceous
materials, of which the following is a specifi-
cation : ‘

It is well known that a thin layer of coalﬂ

submitted to ¢ low heats” produces an illu-
minant of superior candle-power in abundant
quantity, and that low heats secure pro-
longed durability of the apparatus. An in-
spection of the drawings herewith submitted
as part of this specification of my invention
will show a contemplated radical change:in
the practical working process of the present
or any previous methods applied in the dis-
tillation of coal for the production .of gas,
which make it requisite to explain its intend-
ed functions and general applicability before
entering into a description in detail. ‘

Figure 1 is a vertical section of -the gener-
ator, and Fig.2is a horizontal sectional plan
of a pair, as combined in working, except that
only twenty-two generating-beds are repre-
sented, to prevent confusion, while the size is
that for forty-four beds. Each bed is nine
and three-tenths feet by three feet, giving an
aggregate generating-surface of one thousand
two hundred and twenty-seven and six-tenths
square feet, capable of distilling one thousand
nine hundred and eighteen pounds of coal
per charge in fifteen minutes’ time, or one
handred and eighty-four thousand one hun-
dred and forty-two pounds in the twenty-four
hours, submitted in layers three-eighths of an
inch thick, thus giving to the pair of -gener-
ators of the size represented distilling: power
equal to three hundred and fifty-one commnon
retorts working at four hours’ charges.

The coal is first prepared by breaking and
sereening to-the required size, and by ele-
vators deposited in coal-stores situated on top
of the building. Thence it passes by gravity
into weighing-bins, from thence into the dis-
tributer, (Figs. 1, 12, aud 13,) the function of
whick part of the{ apparatas 1s to charge and
spread the eoal ineven layers, of thickness re-

quired, in and upon each of the distilling-beds

of the generator in succession,_begiinning with
the lowest one. . After fifteen minutes’ time,
for a charge of three-eighths inch, or twenty

for_a ‘half-ineh, layer, the coke is discharged ‘

from the beds, and passes by gravity down
the conduit K into the water-seal L, from
which it is earried by arake-formed bueketed
elevator into eoke-bins, for distribution by
gravity.

After the lapse of half the time of the du-
ration of the charge given to the first gener-
ator the distributer is turned half-way round,

‘and 4 charge delivered upon the beds of the

second of the pair, when a full and a free in-

‘termingling of the products of distillation

takes place between the half-carbonized and
that-of the new charge, spaces being provided
for the free passage and intermingling of the
gases of each generator.

The produets pass up into the-dram W, and

‘thence by outiet-pipes Q through the main C//.

In this main are placed the condensers and
the evaporators, Figs.1,9,10,and 11, where-
by the erude products of distillation are con-
densed, and forced to give up the tar, and
liberate any enveloped globules of gas or hy-
drocarbon vapors by a series of deflecting con-
densers, upon which' the flowing volame of
gas impinges in its passage to the washers,
while the tar and volatile hydrocarbons car-
ried down into itareredistilled by being forced
to pass over a surface forty feet in length,
heated to the proper degree for the distilling
purposes, while the gas and vapors given off
are mixed and combined with the large vol-
ume of the flowing hot gas. The whole pro-
cess, throughout its various parts, is operated
and. worked by application of ‘mechanical
movements. The only manual labor required
is with regard to firing and-the attendance to
continuous working of the machinery. The
weighing of the charges is self acting and reg-
istering, only requiring a sheet of paper to be
placed on the cylinder of a registering appa-
ratus, somewhat like to & gas-pressure indiea-
tor in arrangement. .
 TFig. 1 represents a vertical section of & sin-
gle generator, taken on the line Y Y of Fig.
2; and Fig. 2, o horizontal saction of a pair of
generators taken on the line X X, Fig. 1, as
arranged and combined in practical working,
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showing the brick-work, manner of settings,
&e.; J, fire-places; I, hot-air flues ; G, con-
~ducts for the coal; D, hopper; B, the distrib-
uter; A, the generator-beds ; K, coke-outlet
conduits, :

Fig. 3 represents a horizontal sectional plan
of the pair, the top cover being removed,
showing the form of the external casing; T,
stays and inverted pyramidieal form of the
bottom of the case ; G, plan of coal-conducts;
F, plan of hydraulic seals ; V, inlet-valves H
W, drum; Q, outlet-pipe ; B, hydraulic valve;
O, section of main with the series of inclosed
condensers and evaporators. - .

Fig. 4 represents an enlarged  seetional
plan of part of the louvers forming the gen-
erating-beds A; S S, plan of partof a pivot-
rail and yoke, inclosing a section of chain
and connected rollers, P ; also, the cams R,
fixed one on each of the inner sides of the
chain-frames. These frames, when in position,
form the chain-passage. _ :

Fig. 5 is a vertical section through the cam-
frame S 8, Fig. 45 O, upper chain-pulley and
chain; s, pivot-rails; o, crank-levers; R,
cams; P, chain-rollers, a pair of which is at-
tached on each side of the chain, having a
carriage-frame with friction-rollers abutting

against the inner ends of the chain-frames.-

Fig. 6 is a vertical section of four louvers ; U,
the crank and pivot-eyes; S, pivot-rail HENS
crank-lever,

Fig. Tis a vertical transverse section. of
Fig 6, with a part of an upright support and
guide. .

The generator beds or floors A are formed
by horizontal ranges of plates of iron in the
form of pivoted louvers combined in vertical
tiers, forming compartments, surmounted
above each ofher to any required height or
size, or of any required horizontal sectional
form. Hach range is turned and adjusted
through means of crank U and levers 3/,
actuated by mechanical movements, opening
the louvers, as represented on the upper
end of Fig. 1, and by the dotted lines on Fig,
6, to discharge the coke, and closing them, as
represented on the lower parts, preparatory
to receiving the new charge, always begin-
‘ning with the bottom range. The chain, in
passing from the bottom to the top, carries
with it the rollers P, which, acting on the
cams R, slide the levers S/, by means of the
cranks, and studs on levers turn the loavers.
After the rollers have passed the upper range
their movement is reversed, the rollers are
caused to pass down the opening thus made,
and around the.lower chain-pulley N, theuce
up the other side of the chain-passage, and
again acting on the cams R restore the lou-
vers to the former position.

The yokes formed in the middle of pivot-
rails and erank levers when combined make
a nearly-inclosed rectangalar tube, by an in-
creased width given to the crank-lever yokes,
-as8 represeuted on Fig, 5, From the yokes a
perfectly tight tube is continued down -into

the hydraulic seal, at bottom of the chain,
as at P’/ N, Fig. 1. The louvers have cranks
and levers.operating at one end ouly, the
other having a single eye turning upon short
studs or pins made on therail, All the erank-
levers slide on friction-rollers. This method
for swinging the louvers has the advantage of
preventing the coal when charging from get-
ting in between the ends of the louvers and
the case; but auy equivalent is applicable.

The drawings represent a generator of the
size offorty-four beds oflouvers ;but, in orderto
obtain distinetuess, half the number only are
represented. The distance of the beds apart
must be more than half the width of the
louver, in order to clear when turned up.
“The louver-beds of each generator are inclosed
by strong open frame-work of which the pivot-
rails form the longitudinal ties, which, together
with transverse end returns, are supported by
uprights. This frame and inclosed louvers
shionld be constracted in vertical sections of
such weight as will suit convenient handling,
This frame is again inclosed by an outer case,
made of boiler-plate iron, gas-tight, formed,
by preference, in segments of a circle,
resented on Fig. 3, secured at the springings
by strong abutting stays, as at points T T, to
counteract any inward movements upon the
louvers that might oceur from’ bulging in, ex-
pansion, or warping ; but flat surfaces may be
‘used, provided a sufficient number of wide
angle-irons are riveted vertically on the out-
side of the sheets, and a space left between
the ease and the frame, or any other equiva-
lently safe manner. :

This outer case is to be protected from the
cutting effects of the heat-currents by fire-
clay tiles, let in at the top and bottom to the
flue-tile, leaving clear space between the iron
and the tiles, for expansion, The two ends
and outer sides of each generator are con-
tinued down at an an gle of not less than forty-
five degrees and united to form the bottom,
leaving an opening for outlet of coke. The
Space for the center flue is inclosed, as under
LT, Fig. 3. K, the coke-conduit, is continued
down from the opening into the seal L. ‘An
endless chain, with rake-formed buckets upon
it, convey the coke into the bins located in
story X, from which it passes by gravity down
conduits M M into fire-places J.J.  The
heated air passes up throngh the flues I I,
The flues are continuous inclined planes, of
the piteh of two flues to each revolution.

When large generators are required, pulver-
ized-coal fuel, with hot-blast, is intended to be
used, as auxiliary to the fires.

Three ranges in height of draft-dampers
will be required to.each generator selting, and
valves for cleaning out the Hues are to be
placed at each corner of each range of flues,
vertically over each other, with a dust-con-
duit from the bottomn flue, down through the
piers, to u receptacle. The ceunter flue is
stopped off at O, Rig. 1, by a A-shaped cop-
ing, to prevent the coal lying on it, and the

as rep- -
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outérsides‘and ends-are:stoped up, as repre-

sented ‘on Fig.1,"to form'the top;-haviug &

drum‘formied receptacle, W, about forty inches

inidiameter, placed on the'center. Thetopand:
drumsare‘lined with ‘4 non:eonductor of heat:

“Qis‘the-ontlet:pipe from the drum W tothe:
hydraalic valve B.  The:dotted selliptical fig-:

ure'representsithe:positionofiopening behind
the:hopper i

~ PFig:1=N:Qis:an endlessichain; P, a pairof
rollers -und frante, fixed “to the'chain, by the

" passingof which upon -each side theilouvers

are:turned.

TFig: 8 issan-enlarged vertical 'section of the:

part of the chain:turned-edgewise, with:a seec-

- tion of'theirollers, the hydrauliciseal N ymethod

of ‘transferring the mechanical inoveinents. to
thierchain, &e. - As'beforestated, the rectangu-

- larchain-framesform:a nearly-inclosed chain-

passithrough the beds:of .generators,:so-asto

‘exclude lumps of coal:oricoke ‘when charging
. oridischarging,

This'pass ‘is'continued from
the lower :lever 8" down into "the liydraulie
seal N/ N*/, Fig. 8, by:the tube P’ N, made:of

plate:ivon, gastight.. The:endless:chain N-O |-
works freely:in‘this:pass. One siide, between:

the:cams R and ‘the.other, having the pair:of
rollers PP on -each face, (same thickness as
the cams;)'in-pagsing up. by the rotation of
chain:pulley O-N, acts'upon the cams R, slid-
ing‘theleversa distance equal to the throw of

the cranksil, Fig. 6, thereby turning the lou- |

vers. one-fourth around. When the rollers
have passed the upper-cam the actuatin g mo-
tion is reversed; the chain -and rollers pass
down:the now open:side of :the pass;, through
the “water.of -the hydraulic seal N/ N/, by
which-it andthe chain are cooled; thence up
the.other-side of pass; now-obstiucted by-the

changed ‘position of ‘the -cams R; upon whieh.

the-rollers agdin act, but on their -opposite
edge, thereby:sliding the levers and ‘turning

- the:louvers into their former position. The
rollers P, Fig. 8; are :attached ‘to:-one-link of |

the ‘chain by forming -of hollow studs upon
each of ‘the:onter plates, over-which the:roll:
ers -pass,:secured -in ‘place by a bolt passed
through them and the: chain-link. Near the
lower end-of'the.chain-passisiplaced the chain-
pulley-and axle N. - .Another, the same as-it,

- N, is-placed on the same axle, outside of the

pags-cuse, and:above this, a:sufficient distance
to allow .of -depth ofiseal,.a like pulley, N*,.is
placed vertically over- N’. The axle of this

works:iti-a box fixed on outside of chain-pass,.

havivg a-spur-gear;Z, on the outer end. An
endless'chain passes-over pulleys N’ N’ by
which ‘motion. ‘given :to. spur-gear is trans:
ferrred toN O.. 'Theitwg chain-passes are in-
closed by-the one outer case, forming the seal
for the pair.of generators, as represented on

plan at'N N, Rig,14. This:case is to be clear:
. from all-attachment:of other parts.

D, the feed-hopper, is suspeuded. by a pro-

_jection on-the:inside.of the drum;

Acrange of coal-bitis is placed -against the
wall on each side of ‘the building, leaving a

rsuffieient space between -them forielearance in
-hoisting; for putting in-orgetting out Sections
ot the generators. Two-bins ‘are required:to
:supply a pair,ione ‘to ‘feed on coal, while the
other is"being weplenished. Eaoch bin rests
‘entirely upon the frame of ‘a selfiregistering:
weighing apparatus,-showing:upon:a-diil the
weight of goal drawn off:by -each charge,-and
making -an autowatic register -of ithe 8ame,
thetime ‘of ‘the ¢harge,-and-of that between
‘the icharges. It -is ;arranged somewhat like
‘the gas - pressure -indicator: -Above these
‘weighing:bins are placed lavge coal-stores,
‘resting upon'the'walls ‘of “the building, form-
‘ing partiofthe roof. G G arecoal-conduetors
from'the weighing:bins to :the feed:hopper 3
H:H, theweighing-bius ; F'F, hydraulieanions;
witlislide stop:valves:placed.overesch: TLiike
“counections and valves are made between:the
bins-and coal:stores. The-object of this form
‘of conneetion isito-allow of the free-movetnent
of the bius-upon:the weighingapparatus,and
the ready:removal of the conduits when. :re-
‘quired, ‘ ‘ :
.V V’are slide-valves, by ‘which the supply
fof ‘coal to the hopper -and distributer is regus
lated. The:coal is:prepared by breaking;.and
passed through sereens, the meshes of which
‘are four-to the squareinch ; then, by means
-of elevators, it is put into the coal:stores, from
which:it passes down by gravity as required.
Theobjeet of'this part ofny invention:isito
form within-a large gas-tight retort nnmerous
;compact sub:-retorts oricompartments, so.com-
bined:and-arranged -as to-produce-large car-
bonizingiareas, with-minimamuseof material
and space, wlereby -a.large .amount of coal
can'be submitted to anyrequired degrec :of
heat, and carbounized in comparatively very
thin layers with facility and:speed,-comnbined

- with aatomatic eharging and . dischargitg of
-each:sub-retort, and: with efficient ingress'for

the coal and egress:of the coke, .
These functions, combined 'with that.of otlrer
parts hereatter described, are operated by nae-

-chanical movements alone; forming:amew and

useful - combined apparatus, by which time,
~material, and labor will be .most effectually
utilized, and-a superior article of .great cowm-
mereial importance produced at .a reduced
cost. . ‘

B, the-distributer, in.Fig. 1, is shown in po-
sition for operation. Fig. 12 is an-enlarged
vertical :section; -B, distributer; D, hopper;
W,.dram ; 'V V/, feed-regulating valves ; G G,
coal-conduits. Fig.13 represents a horizontal
section ofthe sanie,
" :On the lower end of thie-hopper.is-formed.a
flange, upon which the distributeris suspend-
ed.and revolves freely. ' Tt:cousists-of a.hori-
zontal rotating disk or throwing-wheel;, B,
having radial blades.fixed equidistant apou
its: upper surface;andis attached to the lower
end of'a hollow vertical shaft, having:a speed:
pulley fixed-upon its-upper end.

This disk-wheel is fitted into-a horizontal
case-or box-of a.circular form, turning frecly
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upon a vertical spindle passing up through.

the hollow shaft, and is continuned down
through a eollar. in center of bottom plate of
case sufficiently to rest in a step, upon which
the case may freely turn. - This spindle has a
lever attached to the upper end, by which the
case is turned round, after charging the first
generater, to give a charge to the second one.
Ten-seventeenth parts of the circumnference of
the case is inclosed, the remaining seven-sev-
enteeuth parts B/ is formed by a segmental
range of vertical pivot-louvers setat a radial
angle of forty-five degrees, forming chutes or
directors of the flow of coal thrown off the ro-
tating disk-wheel by the action of centrifugal
force. For generators of a full circular bori-
zontal form, the louvers of the distributer form
a full circle—viz., the whole circumference of

. case. _

The angle of inclination of the louvers va-
ries to some extent between the ends and cen-
ter of the segment, and, also, to the propor-
tional width to the length of the generator-
. beds for which it may Le required. There-
- fore the exact pitch is to be ascertained by
trial upon a bed of the size and form (except
circular) to which it is to be applied, and the
louvers fixed at the pitch thus obtained. The
~ same piteh will always suit the like size and
- form of generator-bed. To the case is at-
tached an outside lining of a non-conducting
material, with a covering-shield of the same
arranged to slide over the louvers.

The object of this part of my invention is a
machine wherewith to utilize and apply cen-
trifngal force, and to divide and direct the
flow of coal received through the hopper, to
distribute and spread it in even layers upon
either. oblong, circular, or other sectional-
formed generator-beds in combination with
the before-described parts.

C", Fig. 1, is the hydraulic main in situa-
tion, and E is a sectional elevation of the hy-
draulie seal, also in situation.

On Fig. 3 is represented a sectional plan of
the parts as located. '

Fig. 9 represents an enlarged sectional plan
of part of the main and inclosed condenser
and evaporator. Fig. 10 is a vertical longi-
tudinal section of the same, and Fig. 11 rep-
resents a transverse section. -

¢, the main; C’;'the condensers; C,'the
evaporators. _

The hydranlic main is D-formed in cross-
section, the flat sideset downward. It iscon-
tinued around on the top of the four walls of
the generator upon an- independent hot-air
flue, through which heat from the upper gen-
erator-flue is caused to pass, in quantity, at
will, regulated by valves and dampers. The
main is to have an inclined aseent from the
hydraulic valve-inlet of about one and one-
quarter inch in each ten feet; E, the hy-
draulic valve. It is formed by an outer cyl-
inder of about thirty-two inches diameter,
with flat top and bottom, having a “cup”
formed around the inside, taking up about

one-third of the length between top and bot-
tom. It drops seven inches below the range
of the bottom of hydraulic main. The bottom
of the main slopes down to meet that of the .
cylinder, thus extending the tar-reservoir, the
outlet for which is, of course, seven inches
above cylinder-bottom. . E
The inner and moving cylinder is without
top or bottom. It has seven short dip-pipes
suspended within its area, equidistant” apart,
having their lower end in same plane with
that of the inner c¢ylinder. The inverted cup -

-is formed at the upper endoun outside, the-cyl-.

inder being of sufiicient length to dip, say
four inches. . It is raised orlowered by a rod
connected to an outside lever and counter-
poise, retaining it up unsealed, except when

the generator is being put in or out of serv-:

ice, or in case of back pressure from the
works, and when in service the dip can be
made as light as required. :

The evaporator is formed upon the bottom.
plate of the hydraulic main ; and consists in
a series of horizontal cheek-ribs, G, projecting
one and a half inch above the bottom surface,
continuned throughout the length of the main,
about two feet apart, having a slight lateral,
descent, alternately, with that of the main,
each rib to have an opening of one and a haif
inech between itslowest end and the side of
the main, or at the alternate ends, the other.
end and lower edge to be fixed with tar-tight
joints. v

In combination with this evaporator is a
condenser, also formed on the inside of the
main by a series of thin plates, ¢/, about two
and one half inches wide, placed three inches
apart, in two diverging lines of about twenty-
nine degrees to the center line of the main, in
form of the letter V, with the points toward the
hydraulic valve B.  Each leg of the angular-
formed figure is to be kept about half an inch
off from the sides of the main. The plates G/
are fixed vertical, extending from the bottom
to top of the main, the first of tbe series of
v-formed figures of vertical plates to be
placed three or four feet back from the hy-
draulic valve E, thence, to be continued
throughout the length of the main, in the
order, and as represented, on Figs. 3,9, and 10.

"The crunde products of distillation: from the
generator-beds rise into the drum W, pass-
ing through the outlet-pipe Q, and valve E,
into the main C” in its course to the washers..
Bat, in continning this course, the flow im-
pinges upon the oblique upright plates, and
is deflected; striking the sides of the main
obliquely, is again deflected upon the mnext
of the series of oblique plates, and so on,
throughout the length of the main, there-
by causing condensation and deposit of the .
tar upon the plates and sides, also a breaking
up and disintegrating any globules contain-
ing gas or hydrocarbon vapors. This tarry
matter, falling upon the flat bottom of the in-
clined main, is caused to flow back toward
the valve E, but is obstructed in its course. bg
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the projecting check-ribs, and caused to spread

out over the bottom in a thin; broad sheet,

over an extended” heated surface, whereby it
is distilled, at, any required-degree of temper-
“ature, the hydrocarbon vapors evaporated or

distilled into permanent gas, intermingling

and uniting with the large passing flow, there-
- by enriching and increasing its volume.

The object of this part of my invention is
an apparatus, combined with those before de-
seribed, wherewith to recover and redistil any.
ennohlng hydrocarbon oils, &e., carried down,

by causing the crude flowing gas, before reach-

-ing the washers, to strike upon numerous
plates of metal, whereby the mechanically-
contained globules and. particles of tar and
hydrocarbon vapors are condensed and fall
down, flowing with the tar along a wide
heated surface for forty feet, where it is frac-
tionally evaporated at su1table limited and
‘regulated degrees of temperature.

The main should be continued around the
inside of the buiding for, say, one hundred
and fifty or two hundred feet, with a regular

descent for the tar to that pamt in which the

evaporators are fixed.

Mechanical movements: On Fig. 1 is rep:
resented a vertical elevation of the mechan-
ical movements, and Fig. 14 is a horizontal
plan. One revolutlon of pulley N passes six
links of the chain. Each link is three and a
quarter inches long—the distance apart of
the lower beds; hence, one-sixth of a revolu-
tion given to spur-gear Z will'move the chain
N O, with the rollers P, the distance of one
hnk and actuate the crank—lever S to. turn
one range of louvers.

Two spur-gears, like to and with the same
namber of teeth as Z, are placed on shaft 6 in
gear with Z and Z, turmng loose; also, two
more of the same, turnmg loose; on shaft 7, in
gear with Z and Z. Each of the four have
cluteh-boxes sliding on feathers. A miter-
gear is fixed on the end of shafts 6 and 7.

Shaft one (1) is at right angles to, and in
the same plane with, 6 and 7. O it are two
Toose mutilated m11ser Wheels, 11, in gear with
the wheel on end of shaft 6, w1bh only one-
sixth the number of teeth of thdl‘: in the fixed
wheel, giving an intermittent motion of one
to six. Shaft 1 also carries two loose miter-
gears, 12, in gear with the fixed wheel on end
of shaft 7, all having the same number of

teeth. These two pairs of loose wheels have

double cluteh-boxes sl1d1ng on the feathers be-
tween each pair, as the means of producing
~ reversing motions to shafts 6 and 7.

On shaft 1 is also fixed a worm, 9, in gear
with a worm-wheel fixed on shait 2, having
sixty:six teeth, giving it sixty-six revolutlons
to one of shaft I; also, on shaft 2 is fixed a
worm, 9, in gear "with 2 worm-wheel, having
eight teeth fixed on shaft 5, giving thls shatt
five hundred and twenty-eight revolutions to
one of shaft 1, this being the number of revo-
lutions reqnxred from the beglnmng of charg-
_ mg one generator to the time for chargmg

another of each pair. On shaff 2 is the fixed
spur-wheel 2/, in gear with the pinion 8/, taru-
ing loose on shaft 3, having a Ieluboh and
feather, with only Lalf the number of teeth of
2/, This again is in gear with the fixed spur-
wheel 4/ on shaft 4, having the same number
of teeth as the first.

Figs. 15, 16, 17, 18, and 19 replesent the
special forms given the edge of ‘the cams.
The figures marked on the divisions represent
the number:of revolutions of shaft 1, and the
lettering the function of that division.

Cam 15is fixed on shaft 5. A rod and lever
connect its yoke with: the clutech on shatt 3.
It regulates the movements imparted by spur-
gear 2. For three hundred and ninety-six
revolutions the cam retains the cluteh disen-
gaged, the pinion turning loose, butis engaged .

~for the remaining one hundred and thirty-two

revolutions, of which pinion 3”transfers sixty-

six to spur-gear 4. Cams 17 and 18 are fixad
on shaft3. A rod and lever connect the yokes
of cam 17 with the double clutch between the

'gears 11, and regulate the movements of the

mutilated gears by alternate engagement, im-
parting the movement to shaft 6, tlience, by

-spur-gear Z Z, to' the pulley and chain N O,
:Oam 18 regulates the ‘movements of the dis-
tributer B, feed-valves V'V, &e., by actuat-

ing the clnch engaging the beveled pinion 10,

tarning: loose on lower end of vertical shaft‘
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10", The pinion is in gear with and' re-
ceives its motion from the beveled wheel fixed
on shaft 1, possessing double its number of
teeth. The cam engages the clutch 10, and
actuates the distributer during charging only,
or for forty-two and a half revolutions. It is
set. so as to act at one-sixth of a revolution
later than eam 17. A chain-belt connects the
speed-pulleys on shaft 10 and hollow shaft of
distributer, imparting a rotary motion. to the
disk- Wheel B. Cam18 also actuates the feed-

valves V/'V by means of a connecting-rod and

‘bell-crank lever, openlng and -closing them

one-half a revolution in advance of the cam,
so as to fill the hopper D in time for charge,
and leave it empty after the last louver is
turned to receive its charge.

Cam 16 is fixed on shaft 5, requmng, for

- one revolution, five hundred and twenty-eight.

of shaft 1. The six divisions marked. *pre-
pare discharge, prepare charge,” require one-
hundred and thirty-two revolutions, the other

-eighteen divisions twenty-two each. The cam

actuates the double clutch between the miter-
wheels 12 through means of a bell-crank lever
connected with its yoke, and, by engaging one
or the other of the gear, gwe a reversed mo-

~tion to shaft 7 of the duration of the namber

of revolutions of each division, as marked on
cam.

Cam 19, represented on Fig. 19, is fixed on
shaft 4, reqmrmg, for one revolutwn, one hun-
dred and thirty-two of shaft 1. It actuates
two movements at the same time, one at each
opposite point of its diameter. Tts function

is to regulate the motions of the clutches slid-
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ing on feathers on shafts 6 and 7 through
movemsuts of the oscillating levers 20/ and
20" and 21/ 217, connected, by rods and bell-
erank levers 20-and 21, to the cam-yoke.

For working any number of pairs of gener-
ators in a range, the lines of shafting 6 and
7, &c., are supposed to be continued out to
transmit the movement. '

‘While the division marked oun cam 19— 23;
stop”—is passing its yoke-roller, say at point
19, the like divisions of cams 16 and 17 are
also passing their respective yoke-rollers pre-
paratory to discharging alternate generator
of each pair.

Cam 16, acting on eluteh of gear 12, imparts
motion to shaft 7, transferred by spur-gear
Z to chain N O, Whl(,h is eaused to turn until
the expiration of the twenty-three and a half
revolutions, when the chain-rollers will be in
the position P, Fig. 1; then the cam reverses
the motion of gear 12, which would convey
the chain-roller back again for twenty-one
and a quarter revolutions, were it not that
division - discharge 424 of cam 19, at the
same time acts on its yoke-roller, causing
also a reverse movement of the oscillating le-
ver with the attached elutches 20/ and 207, to
the position represented on Fig. 14, cluteh 20/
being engaged and 20/ disengaged, where-
as, if in the former position, all the spur-gears
on shaft 7 would have been engaged and re-
tained in motion, and all on shaft 6 would be
disengaged and loose; but by the reversing
of each alternate oscillating lever each alter-
nate clutch is disengaged, permitting the gears
to turn loose on shatt 7; while by the same
moveinent the opposite gears on shaft 6 be-
come engaged with their respective clutches,
and dre thus preparéd to impart the intermit-
tent motion through Z to the chain.

While the division-stop 23% of cam 17 is

passing’ its yoke-roller there is no motion,.

the clatch of mutilated gear 11 being disen-
gaged at both ends; but as division-discharge
424 passes gear 11, it imparts the intermit-
tent motion to shaft 6, thence by spur-gear
Z engaged with cluteh 20/ to chain N O, also
. with the chain of each alternate generator of
a range. By this motion the chain -rollers
. P, Fig. 1, are continued up, acting upon the
cams B R, &ec., thereby shifting the crank-le-
vers &/ 8/, &e., and so turn up the louvers form-
ing the bed of the generator, until forty-four
are so turned up, when the cam 17 reverses the
motion of shaft 6, by passing the next division
of stop 234, or preparatory to charging, during
which no motion is given to shaft 6, but cams
16 and 19 are at this time also entelmg the
like division; eam 19, by it§ action, again re-
verses the position of the oscillating levers
“and attached cams 20/ and 20", disengaging
cluteh 21/ and ‘engaging 217, (md so on for
each alternate oscillating lever.
again engages all the clutches on shaft 7, and
disengages all on shaft 6, while cam 16, after
passing two changes of (,ham of twenty one
and oune-fourth turns each, again actuates

This action:

clutch of gear 12on a reverse motion of twen-
ty-three and one-half revolutions of shaft 7,
which is transferred by the now all engaqed
clutches to the chain, causing the chain-roll-
ers that had been, bv cam 17 carried above
forty-four genemtmg beds in dxachdrgmg, to
be transferred again to the position P, Fig. 1,
but on the opposite side of the chain to Whlch
it was for the discharge. Then a reversed
motion of twenty-one aund one-fourth revolu-
tions agdin takes place; but, as before, cams
17 and 19, at ‘the same time, reverse the
respective clutches under their control, cam
19 again reverses the oscillating levers, en-
gages clutch 20/, and disengages 20", so that
the motion of shaft 7 cannot act farther on
the chains engaged in operating the charge;
and cam 17, by actuating gear 11, trausmlts
the inter mltted motion through the now en-
gaged cluteh on shaft 6, thence by gear Z to
the pulley N, chain and rollers N 0, Fig. 1,
whieh is (,ontmucd in its upward motion by
an impulse of one-sixth of a revolation of
pulley P, acting against cam R, shlftmg the
crank- lever 8 to its former poubxou, thus
turning down a range of louvers forming the
first or bottom geuerating-be‘d. An intermis-
sion of five-sixths of a revolution of chain-
pulley P now takes place, during which the
charge of coal is dlstmbuted in upon the bed,
by action of the distributer, and spread in fm
even equal layer, before another range of
louvers is turned down, and so continues un-
til the forty-four ranges are turned down, and
each has received its charge of coal.

At the end of ¢harging, cam 15, Fig. 15, dis-
engages the clutch from spur-pinion 3/, hav-
ing passed four divisious, aggregating one
hundred and thirty-two revolutions, and stops
for the time of three hundred and ninety-six
revolutions; the pinion, therefore, runs loose,
stopping the motions of shafts 3 and 4, and
their fixed cams 17, 18, and 19, also du_mng
three hundred aud ninety-six revolutious of
shaft 1, all, after having passed the division-
char oes 1ev erse the motions by entering again
upon the division-stops 234 on cams 17, 18,
and 19, upon division-stop 132. This cam, on
eutermg this division, again actuates each al-
ternate oscillating lever and attached clutches,
disengaging 20’ and engaging 207, and so on,
whereby all the clutehes on shaft 7 become en-
gaged, while cam 16, taking its motion from
shaft -5, continues fo actuate gears 12 for
elghteen changes of the chain, each requiring
twenty-two (22) turns of shaft 1, when it is
again ready to enter the preparatory division
of twenty-three and one-half turns. - The be-
gioning of a charge to the other generator of
the pair, half the time for the duration of a
charge to the first generator, having expired
with one revolution of this cam, the distrib-

‘uter-c¢ase is turned half round.

For discharging and charging the second
generator of the pair the same movements of
the respective parts take place, as herein ex-
plained, except that the four parts marked
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“discharge,” ¢ charge,” and “stop” on cam 19,
actuate the movements while passing the lower
yoke-roller at the point of the diameter oppo-
site to 19. On shaft 1 is a fixed speed-cone,
and another similar one is fixed on shaft 8,
together with the driving-pulley 8/. These
cones are formed in the proportion of 103278
inches at one end to 742%: inches at the ofher.,
The movements are calculated at five hundred

_and twenty-eight revolutions of shaft 1 for

half charge, in so many seconds of fime, or
1056 for the average charge in 1056 seconds.
The difference in diameter between the two
ends of the speed-cone equals 300 revolutions;
therefore 1066 less 150 is 906 revolutions, or
fifieen minates of time for a charge of three-
eighth-inch layer of coal; and 1056 plus 150
is 1206 revolutions, or twenty minutes for a
charge of half-inch layer of coal.

Having thus described and explained my
invention and methods of operating, what is
claimed as new, and desired to be secured by
Letters Patent, is—

1. The gas-generating beds or floors A, &e.,
formed by combination of ranges of pivoted
lonvers U, &ec., placed in vertical tiers sur-
mounted above each other, forming compart-
ments of any required size, number of tiers,
or of any horizontal sectional form, inclosed
in an outer gas-tight case or retort, T, with
mechanism for operating the same, substan-
tially as hereinbefore described and shown,
for the purposes set forth. .

2. The adjustable chutes or directors of the
flow of coal, formed by the pivoted vertical
louvers B/, placed around the circumference
of the horizontal revolving box or case B,
whether operated with the full circle of
louvers, or.of any segmental part thereof,
substantially as hereinbefore described and-
shown, for the purposes set forth.

3. The combination of the adjustable chutes
or directors B/, with the revolving box, inclosed
horizontal revolving disk-wheel B (Figs. 12

and 13) hopper D, coal feed-regulating valves
V, with mechanism for operating the same,
substantially as hereinbefore described and
shown, for the purposes set forth. - :

4. The series of projecting check-ribs form-
ing the evaporators C, fixed in inversely-in-
clined order upon-the bottom plate inside of
the inclined hydraunlic main C”, substantially -
as hereinbefore desecribed.

5. The oblique vertical deflecting condensers
(/, formed and arranged in V-shaped series
on the inside of the hydraulic main C, sub-
stantially as hereinbefore deseribed.

6. The combination of generating-beds A,
distributer B, feed-valves V, conduits G, hy-
draulic connections F, weighing-bins H, with
the mechanism for operating and effecting the
self-charging and discharging of each louver-
formed generating-bed in succession, substan-
tially as hereinbefore described and shown,
for the purposes set forth, .

7. The combination of numerous ranges of
louver formed carbonizing-bed A, antomati-
cally worked within the sealed gas-tight case
or retort T, receiving their charge of coal and
discharging it when coked without opening
said retort, or the admittance of atmospheric
air, with mechanism for operating the same,
substantially “as hereinbefore deseribed and .
shown, for the purposes set forth.

8. The combination, throughout the interior
of the inclined hydraulic main C“, placed
over and heated by the hot-air flues I, of a
series of condensers, C/,and evaporators C, for
the recovery by distillation and evaporization
of the liguid hydrocarbons condensed and
carried down by the. tar, &c., substantially as
hereinbefore described and shown, for the
purposes set forth.

THOMAS S. STEWART.

‘Witnesses:
RICcHARD L. GARDINER,
HARRY SMITH.




