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UNITED STATES

PATENT OFFICE.

GEORGE McD. JOENS, OF 8T. LOTUIS, IISSOTRI, ASSIGNOR, BY MESNE ASSIGNMENTS,
T THE INDUSTRIAL PROCESS ENGINEERING COMPANY, A CORFORATION OF DELA-

WARE.

MATERIAL-FEEDING MECEANISRL

1,428,643,

Specification of Letters Patent. Patented Aug(%@, 19232,

Application Aled December 8. 1920, Serial Wo. 428,582,

To all whom it may concern.:

Be it known that I, Grorce MoD. Jonns,
a citizen of the United States, residing at
the city of St. Louis, State of Missouri, have
invented a certain new and useful Improve-
ment in Material-Feeding Mechanism, of
which the following is a specification, refer-
ence being had fo the accompanying draw-
ings, forming a part thereof.

This invention relates gemerally to Te-
torts adapted especially for the dry distilla-
tion of any materals carrying volatile and
condensible matter, such as, for instance, gas
or vapor, and, more particularly, to a cer-
improvement in means
or apparatus for mechanically feeding the
materal being treated through the retort.

Tn the dry distillation of oil-bearing shale
for the extraction of its hydro-carbon con-
tent, 1T have found thet the shale is most ad-

vantageously, thoroughly, and -economically

treated when in a pulverized condition, espe-
cinlly when properly handled and fed
through the retort in a substantially con-

sinmous bed of approximately uniform -

depth throughout. _ )

In application Serial No. 396748, there 1s
described a retort adapted especially for the
distillation of pulverized shale for the ex-
traction of its hydro-carbon content, and in
connection with such retort is described
means for continuously feeding the pulver-
ized shale through the retort. X

The principal objects of my present inven-
tion are to improve generally upon such
shale feeding-means, and, more specifically,
to provide means or mechanism whereby the
material being treated will be positively dis-
sributed and fed forwardly through the re-
tort at a proper speed and In.a substantially
continuous bed of approximately uniform
depth throughout, and to provide an appa-
ratus of the kind and for the purpose stated
of comparatively simple construction, which
is capable of a relatively wide range of ad-
justments to accommodate elevations or de-
pressions in the floor of the retort, which
repaired in case of breakage
or desired replacement of any of its parts,
which may bs conveniently and economi-
cally operated, and which is efficient in oper-
ation. _ '

With the above and other objects in view,
my present invention resides in the novel
foatures of form, construction, arrangement,
ond combination of parts hereinafter de-

scribed and afterwards pointed out in the
claims.

In the accompanying drawings, :
_Figure 1 is & fragmental longitudinal sec-
tional view through a retort equipped with
a material feeding means or mechanism con-
structed in accordance with and embodying
my present invention; -

Figure 2 is an enlarged fragmental view
of the feeding means showing one of the
feeding members partly in section;

Figure 8 is an enlarged fragmental rear‘

elevational view of one of the feeding mem-
bers;

Figure 4 is a horizontal sectional view
through the retort shown in Figure 1;

Figure 5 is ‘2 transverse sectional view of
the retort, taken approximately on the line
5—5, Figure 4; and ’ S

Figure 6 is an enlarged fragmental view
of one of the cross-rods of the feeding ap-
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paratus, showing in detail its collapsible .

-Joint utilized for facilitating repairs.

Referring now more in detail to the said
drawings, which illustrate a practical em-
hodiment of my present invention, and in
which like reference characters refer to like
parts throughout the several views, I have,
for purposes of description, shown but frag-
mentally a retort equipped with a material
feeding apparatus of my invention. In this
retort,’ 10 indicates the base, which may be
of . frame-work, concrete, earth or the like,
and on which base is supported the furnace

_proper 11, the latter comprising side-walls

12, a bottom wall 14, and a top wall 15. "It
may be here stated that the furnace proper
is preferably constructed of fire-brick or
other suitable refractory material and is
preferably so censtructed that the retort, to
facilitate the feeding of the material being
treated, occupies as a whole an angle of ap-
proximately 10% to 15° with respect to a
horizontal plane, the body of the retort thus
inclining or sloping downwardly from its
inlet or charging end towsrds its opposite
or discharging end. Opening into the fur-
nace-chamber and providing an exhaust for
the products of combustion, is a suitable
chimney or flue 16. o

The furnace side walls 12, in the present
instance, ave preferably continued or ex-
tended upwardly above the plane of the fur-
nace top wall 15 and also thus provide the
side walls of the body of the retort proper.
Disposed upon the upper ends of the so up-
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wardly extended side walls 12, is a plate 17
preferably of metal, and disposed flatwise
upon the upper surface of the furnace top
wall 15 is a flat plate 18, also preferably of
metal, the plates 17 and 18 providing or con-
stituting, respectivély, the top-wall and floor
of the retort proper 19. C
Leading into, and communicating with,
the upper or receiving end of the chamber
of the retort 19, is a suitable chute or hopper
20 through which the material to be treated,
pulverized shale in the present instance, is
fed into the retort, a gate or the like 21 be-
ing preferably arranged for movement or
operation at the lower end of the chute 20
to regulate or control the feeding of the ma-
terial into the chamber of the retort. Hav-
ing communication with the chamber of the
retort, and. forming substantially a part of
the roof or top wall thereof, is a vapor take-
off box 22, the roof of the present retort be-
ing more fully described in a companion ap-
plication Serial No. 498593, '
Resting upon the side walls 12 of the re-
tort-chamber 19, are plates 24, and support-
ed, in turn, upon the plates 24 and extending
lengthwise with the walls 12, with a flange
presented upwardly with its outer face sub-
stantially flush with the outer face of the
walls- 12, are angle-members or irons 25.

- Disposed for adjustment upon,:and having
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adjustable slot and bolt connection, as at 93,
with the vertical or upwardly presented
flanges of, the angles 25, as best seen in Fig-
ures 1 and 5, are angle-brackets 26, portions
of which depend into the chamber of the re-
tort through suitable apertures provided
therefor in the roof plate 17. Carried and-
supported at the lower ends of the depend-
ing portions of the brackets 26, and extend-
ing in spaced parallel relation longitudi-
nally within the chamber of the retort 19 ad-
Jacent its opposite side walls. 12, as best
seen in Figures 4 and 5, is a pair of elon-
gated tracks 27, and arranged for movement
within the retert-chamber opn the tracks 27,

Is a carriage 28 comprising elongated longi-

tudina} side ‘members or raile
transversely of the retort by
suitably spaced cross-membeys
projecting ends of which
for rotation suitable wheels or rollers 31-
bearing upon the tracks 27. The treads of
the wheels 81, as here shown, are preferably
grooved to facilitate engagement with the
tracks 27 and movement or travel of the car-
riage 28 within the chamber of the retort.
The rear ends of the carriage side-memberg
or rails 29 f)roject through e plate 12¢ that
closes the ¢ arging end of the retort-cham-
ber, and joining said projecting ends of the
rails 29 is g transversely disposed rod 44, to
which is pivotally connected a pitman 46
h&vmg@ngagement ‘with the strap 45 of an
socentric 47 carried by a rotatable shaft 42

29 connected
a plurality of
or bars 30, on
are journaled

40 and pitman 39 will

1,428,648

adapted to be driven in any suitable man-
ner. : ‘
Extending transversely of the retort and
supported by the carriage 28 with their op-
posite ends suitably seated in the carriage
side members or rails 29, is a series of shaifts
or rods 32 spaced longitudinally- of the re-
tort chamber; and pivotally mounted for
swinging movement on each of the trans.
verse shafts 32, is a material-feeding mem-
ber comprising a pair of spaced elements,
preferably castings, 34 pivotally suspended
on the shaft 32 and a blade 35 disposed -
transversely of the retort and suitably fas-
tened to the lower end portions of the pair
of castings 34, the blade 35 having an angu-
lar - extension 85° presented forwardly
towards the discharge end of the retort.
chamber, as best seen in Figures 1 and 2,
Each casting 84 has preferably the shape
or form best seen in side and rear elevation
in Figures 2 and 3, each casting including a
bifurcated or yoke-shaped upper end por-
tion 342 ] ]
arranged in aligning series preferably adja-
cent the carriage side-rails 29, as best seen in
Figure 4.” '
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and the several castings 34 being

90

Extending longitudinally of the retort-

chamber through the bifurcated ends 34% of .
each series of the aligning castings 34 and
suitably supported for lengthwise movement
in the retort-chamber, is a pair of elongated
rods 36, and fastened for adjustment, as by
cet screws 33, upon the rods 36 for rocking
engagement with the several respective cast-
ings 34, are collars 37. . ' '
The rear ends of the rods 36 also project
through the rotort end-plate 122, and joining
said projecting ends of the rods 36, is a’
transversely disposed bar 38, to which is
pivotally connected a pitman 39. having en-
gagement with the strap 40 of a second ec-
centric 41 also carried by the operating
shaft 492, R : :
- By means of the individual or separate
eccentrics 41 and 47, the pair of connected
rods 36 and the carriage 28 are both caused
to travel forwardly and rearwardly or recip-
rocatorily within the retort-chamber; the ec-
centric 41, however, relatively %o the other
eccentric 47, is so set on.shaft 42 that the
rods 86 begin both their rearward and for.
ward travel in advance, respectively, of the
rearward and forward travel of the car-
riage 28 and its several carried material-
feeding members. B
In operation, shaft 49 is rotatably driven
at a proper speed, and as shaft 42 is thus ro-
tated, eccentric 41 and its co-operating strap
be effective in first
causing the bars 86 to
wardly or towards the charging end of the
retort-chamber. In such movement of the
bars 36, ‘the several collars 37 will engage.
with and rock their respective adjacent cast-
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and 'its several carried material feeding -
rearwardly or.
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ings 34 and thereby elevate or raise the feed-
ing-blades 35 (as indicated by dotted lines
in Figure 2) from their normal feeding po-
sition, the several blades 35 being maintained
by the collars 87 in such elevated position
throughout the rearward travel of the rods
36.

In proper sequence on the rotation of shaft
49, the second-eccentric 47 and its co-operat-
ing strap 45 and pitman 46 will next be sim-
the carriage 28

members to likewise move
towards the charging end of the retort-

chamber, the feeding-blades 35,in such rear-.

ward movement of the carriage 28 being
positively maintained by the bars 36 and
iheir carried collars 37 in such elevated po-
sition relatively to the retort floor 18 as to
level off the material being treated and re-
tard or check a too rapid flow or travel
shereof on the inclined ot sloping surface of
the retort-fioor 18. ,

Shaft 42 continuing to rotate and. the
rearward travel of both the bars 36 and car-
riage 28 being completed, the first eccentric
41 will now cause the bars 36 to travel for-
werdly in the retort towards its discharge-
end. Tn such travel, the several collars 37
will be moved away from and out of en-
gagement witn the several castings 34, when
the castings 34 and their carried blades 35
will swing downwardly, under the pull of
gravity, into normal material-feeding posi-
tion. ’ :

The blades being now in material feeding
position, the second eccentric 47, shaft 42
continuing to rotate, will now cause the
carriage 28. to likewise move forwardly. in
the retort-chgmber; in such movement  of
the carriage 28, the severai blades 35 will
enter the pulverized msterial being treated
and push said material, with the expendi-
ture of very little power, dewnwardly over
the inclined surface. for a short distance,
and this action, combined with the checking
or retarding action of
material on their rearward stroke, is gffec-
tive in msintaining s substantially ~even
depth of material without spaces or breals
throughout the entire length of the inclined
surface 18 over which the material pesses
while traveling through the retort. - .

Thus, throughout the operation of the re-
tort, the bars 36 and carriage 28 with its
carried material feeding-meimbers are caused

"to veciprocate in proper sequence in the re-

tort-chamber, with the rasult that the pul-
verized material supplied to the retert ig
fed through the retort, se as fo enable its
most advantageous, thorough, and economi-
cal distillation, at the proper speed and in
s substantiaily continucuas stresm, without
spaces, breaks, or ridges, of approximately
uniform depth throughout.

_atively to the floor of the

" hold the rod from “breaking”.
the blades upon the

T have found

)

‘that, to obtain best results, should pulver-

ized shale be the material under treatment,
the speed of reciprocation of the bars 36 and
carriage 28 should be comparatively slow,
approximately two complete strokes per
minute, and that, to avoid any piling up of,
or spaces or breaks in, the shale, the blades
35 should be arranged relatively close tO-
gether and each have a stroke of approxi-
mately only four and a half inches.

By means of its set or fastening screw 33,
each collar 37 is independently adjustable

on the shaft 36 to or from its respective cast-

ing 34, whereby the amount of rocking move-
ment or throw of a particular blade 36 may
be reguiated to compensate for a more or léss
local depression or elevation in the retort-

‘ficor 18 and it will be noted that by means

of the collars 37 the normal feeding position
of the several material feeding members rel-

retort may be con-
veniently regulated to vary the depth of the
material and the penetration of the feeding
members into the material as the same 1s be-
ing fed forwardly through the retort; and
{0 compensate for & more extended elevation
or Gepression' in the retort-ficor 18, and at
the same time obviate independent adjust-
ment of several of the cotlars 87, porticns of
the tracks 27 may be elevated or lowered rel-
atively to the retort floor 18 by proper manip-
ulation of the supporting angles 26 at their
lot-and-bolt connections %3 with the sup-
porting angles 25. And, in order to facili-
tote the removal and replacement of'worn. or
broken feeding-plates 35, each rod 32 is pro-
vided within its 3
or hinge, as at 32°, whereby the red may be
“hrolren’’ and then conveniently fifted from
the carriage without a dismantling of the

_entire feeding-means or necessitating an ex-

tended “shut-down” of the retort.

Rach rod 32 is provided with & sleeve 49,
which normeally is removably secured, 28 by
5 set-screw 50, over the hinge cr joint 82* to

T am sware that minor changes in the
form, construction, arrengement, and com-
bination of the several parts ¢f the feeding
apparatus may be made and substituied for
those herein shown and .deseribed withoub
departing from the nature end principle of
my invention. ‘

Ilaving thus degcribed my invention, what
gt

T olaim and desire to secure by Letters P
tent ' R S
"1 In combination, with a retort, feeding
mechanism including & carriage SrTenged
for reciprocation in the retors, ;
spaced material feeding-members swingably
carried by the carriage, means for ‘PeCiIPEO-
cating the carriage and ils carried feeding-
members within the retort, and means for
swingably actuating said merbers sfler er-
mination of the forward travel snd i

s

length with a toggle-joint
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vance of the rearward travel of said car-
riage to occupy an elevated non-feeding
position relatively to the retort ficor during
the rearward travel of the carriage.

2. In_combination with a retort, feeding
mechanism including a carriage arranged
for reciprocation in the retort, a series of
spaced material feeding-members swingably
carried by the carriage, means for recipro-
cating the carriage and its carried feeding-
members within the retort, and means for
swingably elevating the feeding-members
out of feeding position relatively to the floor
of the retort after termination of the for-
ward travel and in advance of the rearward
travel of the carriage, said means operating
to retain the feeding-members in such ele.
vated position throughout the rearward
travel of the carriage and to release the
feeding-members to assume normal feeding
position in advance of the forward travel
of the carriage, :

3. In combination with a retort, feeding
mechanism including a carriage arranged
for reciprocation in the retort, a series of
spaced material feeding-members swing-
ably carried by the carriage, said members
comprising aligning series of bifurcated ele-
ments, means for reciprocating the carriage
and its carried feeding-members within the
retort, and means for swingably elevating
the feeding-members out of feeding position
relatively to the floor of the retort after ter-
mination of the forward travel and in ad-
vance of the rearward travel of the carriage,
said last-named meeans comprising elongsated
connected bars arranged for lengthwise
movement in, and adapted for rocking en-
gagement with, the bifurcated portions of
said elements and operating to retain the
feeding-members in such elevated position
throughout the rearward travel of the car-
riage and to release the feeding-members to
assume normal feeding position in ad-
vance of the forward tfavel of the carriage.

4. In combination with a retort,. feeding
mechanism including a carriage arranged

for reciprocstion in the retort, a series of .
5

spaced material feeding:members swingably
carried by the carriage, said members com-
prising aligning series of bifurcated ole-
ments, & pair of elongated movable bars
adapted for eéngagement with the bifurcated
elements of the feeding-members for swing-
ably elevating said members in advance of
the rearward travel of the carriage, and
means for reciprocating the carriage and ac-
tuating said bars, said means comprising a

mein shaft, an eccentric on the shaft having .

‘riage, in combination

1,426,848

engagement with the carriage, and a second

eccentric mounted on the shaft in advance of .

the first eccentric and having engagement
with the bars. '

5. A retort feeding mechanism including
a carriage comprising a pair of spaced ‘side
rails, and a series of spaced material feed-
ing-members carried by the carriage, each of
sald members including a shaft removably
seated at its ends in the carriage side rails
and provided within its length with a

breaking joint for facilitating the removal

of the feeding member from the carriage.
6. A retort feeding mechanism including
a carriage and a'serles of spaced material

-feeding-members swingably carried by the

carriage, in combination with means for
adjustably swinging said -members, said
means comprising a lengthwise movable bar,
and a series of feeding member engaging
collars mounted upon the bar and adjustabis
thereupon relatively to the respective feed-
in%v-members; '

A retort feeding mechanism including

a carriage reciprocatorily movable in the re.
tort and a series of spaced material feeding
members swingably carried by the carriage,
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in combination with means for reciprocating -

the carriage, and means for adjustably regu-
lating the swingable throw of the Teeding
meimbers relatively to the floor of the retort,
- 8. A retort feeding mechanism including
a carriage reciprocatorily movable in the re-
tort and a series of spaced material feeding
members swingably carried by the ‘carriage,
in combination with means for adjustably
regulating the swingeble throw of the feed-

ing members relativeiy to the floor of the ve-.

tort and for holding said members in normal
feeding position on the forward travel of
the carriage.

9. A retort feeding mechanism including
2 carriage reciprocatorily movable in the
retort and & series of spaced material feed-
ing members swingably carried by the car-
with means for. ad-
justably regulating the
the feeding members relatively to the floor of
the retort and for holding seid members in
normeal feeding position. on the forward
travel of the carriage, said last named means
including elongated bars movable rels-
tively to the feeding members, and collarg
adjustably positioned on said bars for en.
gagement with the respective material feed-
ing members, ,

In witness whereoof, I have signed my
name to this spscification.

%EORGE McoD, JOHNS.
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