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7This invention relates to machines for remov- -

ing the residual coke from retorts or tanks in
which coal tar, petroleum oil, and the like have
been distilled.

It is common practice to distill off volatile
produects from coal tar, and petroleum, by putting
the coal tar or petroleum in a retort and apply-
ing external heat.

The retort as commonly used in commercial
production is in the form of a steel tank, and
usually of large size, for example twenty feet long
and nine and one-half feet in diameter; and it

..is supported horizontally over a furnace; the dis-
tillates being withdrawn at the top.

At the end of the process the residual coke in a

10

15

tank of the above indicated size fills the tank -

from end to end to a depth of as much as five

feet, and must be removed from the tank before

the next cycle of operations can be started.
According to the present commercial practice,

20

the tank is provided at one end near the bottom -

with a man-hole and a removable cover therefor;
and after the coke has cooled sufficiently, the
man-hole cover is removed; and common labor-
ers, beginning at the man-hole and working into
and through the length of the tank, chop and
pbreak the coke into pieces with hand tools, and

_shovel it out through the man-hole.

. 7This cleaning operation is costly. The mass
of coke to be removed will average twelve tons.
At present day wage rates the labor cost to re-
move the coke will average $2.58 per ton or $30.96
per cleaning job.

" The time consumed in doing the cleaning job
by labor and hand tools, even when three men

“work in the tank at one time, is so long that the
complete cycle of distilling a tank or tar or petro-
leum . and cleaning out the fank requires thirty-
six hours. .

Due to the conditions of heat and dust unde
which labor must work in the tank, it has be-
come a problem to obtain labor that will do the
cleaning job; and this shortage of laborers has
resulted in curtailing production throughout the
industry. :

The coke removed from the tank is an im-
portant by-product and commercial material, and
users thereof are constantly pressing all manu-
facturers to increase production of this vital com~
modity to meet the increasing demands of our
times.

It is into this environment that the present in-
vention has been projected. The invention com-
prises, generally speaking, a machine for remov-

"ing the greater part of the coke from the tank,.
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and requiring only a minimum of hand labor;
and by its use the tank can be cleaned out at a
labor cost of only $.44 per ton or a total cost of
only $5.28, Furthermore, the time of cleaning
is so reduced that the complete cycle of distilling
and cleaning required only twenty-four hours;
so that a further saving is effected in the greater
output rate for a given installation.

More particularly, the invention comprises a
machine having a power driven cutter in the form

of a boring tool, fed into the retort through the

man-hole, and which cuts or bores a large hole
through the coke from end to end of the retort;
and the tool comprises a conveyor which concur-
rently conveys the bored-out coke rearwardly out
of the retort to a point rearwardly of the retort.

The tool and its conveyor are then withdrawn,

The depth of coke in the tank is, as mentioned,
about five feet deep. The hole bored out by the
cutter is about 56 inches in diameter. This leaves
a thin shell of coke around the hole two inches
thick at the top and. bottom of the hole, and in
a. layer along the sides.of the tank.

Labor then enters the hole and readily col-
lapses or breaks down the shell into pleces. ‘The
tool and its conveyor are again fed into the tank
and they pick up the pieces and convey them out
rearwardly. This may be done twice, once for
each side of the tank.,

The remaining fragments of coke
cleaned up and removed. by labor. .

The coke conveyed out of the tank is conveyed
to a point rearwardly remote from the tank where
it may be loaded on cars or trucks and trans-
ported to a delivery point for sale. S

. These operations of the machine remove ap-
proximately 90% of all of the coke in the tank
leaving only 10% to be removed by hand labor,
with the savings above described.

Preferably, the machine of the invention is in
the form of a self-propelled vehicle, by which
the tool including the conveyor, referred to, which
evidently must be of considerable size and weight,
may. be stored out of the way at a point remote
from, the tank, and at the time of use propelled
to_ the tank, and positioned for entrance into
the tank. And the vehicle preferably comprises
power operated mechanism to adjustably raise
and lower the tool to adjust it relative to the
man-hole; and to feed and withdraw the tool;
and to drive the tool and its conveyor; and com-
prises operable controls by which one man, riding
the vehicle, can steer the vehicle and control said

é,re‘ then

“movements and operations of the tool vehicle, .

It is phe ppimary object of the invention to pro-
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vide a machine having all or at least some of the
aforesaid features, and modes of operation there-
of.

It is a further object to provide an improved
method of cleaning out coke from a retort -as
aforesaid.

And 1t is & further bb.]ect to piovide a machme
for cleaning out coke from a retort of tank as
aforesaid which will require the minimum of
hand labor, whereby for the reasons mentioned,
the production of coke as @& §alablé by-product
commodity may be increased.

The invention is fully disclosed in the following
description taken in connect.lon W“tﬁ thie sicepin=
panying drawing in which:

Fig. 1 is a side elevational view of an embodi-

ment of the invention, showitig % {60l thereof @

operation in the process of cutting out, residual
coke from a furnace-fired tank-retort, the fur-
.nace being indicated 'dlagrarmnatmally, .and a
‘part of the tank beifig broken away and in see-
tion;

,“F1g b 1s 8 top plan VIew of t,he embcdlment ‘of

18,
Wward portlon of the tool of F1g 1'to larger Scale,
Flg 6 is ah elevational view taken ih the di-
rectmn of the arrow G of F1g 1 and to larger

F}g 8 is a fragmentary ‘Sectional” v1ew from the
87—8 of Fig 6'

enlarged scaIe,

‘Fig. 10 is a. longitudmal sectional V1ew of the
mtermedrate ‘portion of ‘the tool of ’.F‘Ig 1, %0 a
larger scale

Flg 11 is a bottom Plan view ‘of “the ‘embodi-

’ ment of‘ﬂg 1;
12 i 3 plan - View taKen from tHe plane

1212 of Fig. 13
. Fig. 13 is a d1agrammat1c V1ew of 3 Valve of
‘Pz, 12,

Referrmg to the drawmg Frgs 1, 2 and 6, there
1y

alIy, g, boT] eyor c
tion eXtending forwardly hor1zonta‘lly from the
mam frame.

The frame l 1s 10 the form of a vehicle sup-

"ovements of an elevator

8, Figs 1and’ 6.
, The elevator cage B is rectangular inplan® and
7fl_fias ‘vertical correr elements 9—9,of angle’ section .-

braced w1th1n the»corner ra.xls 6—6 as plalnly

20
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4
slides together.. The floor 10 projects rearwardly
between the slides 9—9 and guide rails 6, and
provides a platform {2 upon which an operator
may stand.

‘When the machine is in operation, the elevator
cage 8 is stationary at a suitable elevated level;
ang is movable dp and down adJustably and sup-
ported at ahy adjusted elevation by hydraulic

- means, comprising (Figs. 1, 6, and 12) four hy-

10

draulic cylinders 13 one at each corner upon
‘Whieh the fioor 10 of the elevator cage rests; and
fout pistons 14 for the cylinders standing upon
the main bed 5.

A hyara'uhc pl'es’sure system supported on the
‘bed 5, and ‘boWered by an electric motor 15 will
be descrlbed later in connection with Fig. 12 for
sapplying Hauid to the cylinders and discharg-
ing it therefrom to raise and lower the cage 8.

he preferred construction, however, of the
cylinders and pistons 13—I14 is shown in Fig. 7.

‘Mg eylinder 13 i3 closed af its upper end by a

ﬂange 16 supporting the cage floor 10 and cage
8. The Diston 14 has 'a flange 17 at its lower,
outer end resting upon and secured to the bed 5.
) On the upper or inher end of the piston 4 is
a plston head construction 19 having ‘an ap-
wardly ‘open -ciip-shaped seal 20 fitting the inner
wall of the cylinder 13, and providing a working
pressu;re space 24 above the piston.

The plston unrder the ‘head 19 is tubular having
an axial ldore 22 Therein opemng Taterally at 23;
and ‘an -oil pibe 24 from ‘the hydraulic system
veferied to, enters the side ‘opening 23 -and passes
upwardly threugh the bore 22 -and supplieg ‘oil
undei pressure to the workmg pressure space 21
to Taise the cylmder ¥3 and elevator cage floor
10, and ‘hold it 4t ‘any elevatlon or dlscharges
it ‘therefiom to allow the ‘cage ‘to Tower, by giav-
1Ly,

The conveyor 2 compnses ‘an upWardly open
trough or channel 25 made from sheet thetal;
#hd has angleiron flanges 26—26 (Figs. 2 and 6)
‘ 1 g Johgitudinally along s upper edges to

"stlﬁen it ‘4hd 'by 'which it may be _supported ‘and

to prbwde a suppbrtmg base for bearlngs to be
gescrrbed At its rear end ¥t is ‘closed by a plate
T

The conveyor “tmugh 25 pro;rects rearwardly

pELY Way throigh the frame of ‘the cage 8; and

'the ﬂanges 2696 are secured to a transverse
le-section bar 28 ‘on the front of the ‘cage 8,
Frg 1; ‘ahd tearwardly thereof are secuted to ‘a
transverse I-section bar 29 spanning the cage
frame-elements == F1gs 1 ‘and 6.
The ‘conveyor tlough 25 is thus carried by the
elevator ‘cage 8 and supported- ‘ol it ‘to‘extend Toi-

) ’Wardly from'it.

Weight ot the overhangmg trough and of other
parts associated with 1t to be described is coun-
terbalanced by weights 3030 ‘on the bed 5 rear-
wardly of the ‘fronit wheels, Figs. 1 and 12,

The lower s1de ‘of ‘the trough is circular in
“cross Settivn us shown at 31, Figs. 4'and ‘6; ‘and a
Totary conveyor “Screw 32, Pigs. 1 and 2, is

5 mounted coaxially thereof. The CONvEyOor screw

‘eOmprises ‘a ‘tubulsr Shaft 33 ‘having sheet ‘metal
Wdulid spirally aird ‘edgewise therson to form the

“seitw 32.

“Within and COaXIaIIy of the tubitilar seréw shatt
33 isn ‘Totary ‘boring tool shaft 34 carrying ‘s bor-
1ng'r tool 35 on its forward end adjacent 'to ‘the
Ward end of the conveyor trough 25, ‘Beafing
str ons 36°and 37 indicated in Flgs 1 and
Pl ‘sUpport intermedidte and’ Torward portions re-

75 "SpEctively “of “the “screw ‘shaft“33; ‘@ng the ‘tool
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" shaft 34 is supported at these points by bearings
" inside of the screw shaft; and at its-rear end the

tool -shaft is supported by a bearing construc-
tion 38 on the elevator cage 8; and the rear end

* of the serew shaft is supported by a bearing con-

_struction 39 on the tool shaft.

These bearing
constructions will now be described in connection
with Pigs. 5, 9 and 10. .

In Fig. 5 (and Fig. 2) a transverse hanger 40

“rests upon and is secured to and bridges the

conveyor trough flanges 26 (one of which is visi=-
ple in the sectional showing) -of the conveyor

trough 25. Depending therefrom is a ring 41 of

. T-gection. An annular housing 42 surrounding
“‘the tubular screw shaft 33 is mounted within the

ring 41 by radial flanges 43 on the housing bolted
to the ring 41 as at #4.. The housing 42 is prei-

erably in two parts meeting on a transverse me-

" dial plane at-45 to facilitate assembly.

Within the housing 42 are stationary outer cy-
lindrical bearing raceways 46—46. Telescoped
over the outside of the tubular screw shaft 83 are

| ‘cylindrical inner raceways 41—41. Between the

.raceways are roller or needle bearing elements

48-—43. The housing 42 is sealed to the shaft 33

. by annular packing rings 49—49 surrounding the

shaft and held in place by end rings §0—50 on

“‘the ends of the housing 42.

By :this bearing construction, the screw shaft

38 is rotatively supported on the conveyor trough

and floats endwise in the bearing.

On the inside of the screw shaft 33 are two

. oppositely 'conical outer raceways 5'—52, tele~

seoped into an enlarged diameter end portion of

“the shaft which provides a shoulder 53, the race-

way 51 abutting upon the shoulder 53.
On the outside of the tool shaft 34 is a ‘double
cone inner raceway 54 telescoped over a reduced

" diameter end portion of the shaft which provides

1

@ shoulder §5.

. ‘Between the raceways 51-—54 are bearing roll-

ers 56, and between the raceways 52 and 54 are
rollers 57; the axes of the rollers being inelined
in opposition as shown. )

A ring 58 is threaded into the open end of
the screw shaft 33° and abuts the raceway 52

whereby ‘clearance in the bearing may be ad-
" justed, and whereby a shoulder for engagement

by the raceway 52 is provided.
By this bearing construction, the tool shaft 34
is rotatively supported in and coaxially of the

¢ gerew shaft 33.

The bearing construction on the elevator cage
at the rear-end of the tool shaft, and to be de-
scribed, prevents it from moving endwise; and

the double opposed cone bearing construction

comprising the raceways 51—54 and 5254 and
the ineclined rollers 56—517 therebetween, prevent
endwise movement of the screw shaft 33 in either

‘direction, with respect to the tool shaft 34, as

will be apparent.
~In Fig. b, extending from: the open end of the

- tubular tool shaft 34, is a stub shaft 59 having

a reduced diameter shank 60 telescoped into the

end of the shaft and pinned thereto by pins 61.

Upon the stub shaft 59 is keyed as ab 62 the
hub 63 of a rotary boring tool 35 having radial

forwardly cutting blades 64-—64 (see also Fig. 4.

On the forward end of the stub shaft 59 is a
reduced diameter threaded shank 65 upon which

".i5 serewed o pointed or conical nose piece 66, car-
- rying a conical pilot boring blade 67 shown in

Figs. 1, 2, and 4, for boring a pilot center hole
ahead of the boring tool 35.

A transverse shoulder 68 on the nose piece :66.

10

v

_abuts upon the hub 63 and holds it rearwardly

to engage its inner end at 63A with the raceway
54 and clamp the raceway 54 against the shoul-
der 55 on the shaft 34.

The end of the tubular shaft 33 is closed and
sealed by an annular sealing ring 69 surrounding
a, reduced diameter portion 10 of the hub 63, and
retained by the ring 58.

As best shown in Fig. 10 and indicated in Figs.
1 and 2, the screw shaft 33 is in two axially
aligned sections 33A and 33B coupled together
at an intermediate point of the shaft, and the

‘ tool shaft 34 is likewise in two coupled sections

20

24A and 36B, to facilitate assembling the inter-
mediate bearing construction 36 therewith.

The section 34A of the tool shaft 34 has a
coupling pin Ti telescoped half way info it and
fastened at one end by pins 712—172. The section
24B ig telescoped over the free end of the cou-
pling pin 71 and abutted against the section 34A
asat 73. .

Bearing retaining rings T4—1T15 are telescoped

. over the shaft section 34B with a bearing there-

30

40

between comprising an inner cylindrical race-

way 16 on the shaft section 34B, and an outer
cylindrical raceway 11 therearound to fit within
the shaft section 33B, and rollers or needles 18
between the raceways. )

Radial screws- 18 are projected through the
rings 14—15 and the wall of the shaft section
34B and screwed into the coupling pin TI.

The two end portions of the tubular screw
shaft sections 33A and 23B have outer and inner
coupling sleeves 80-—81 telescoped therewith and
abut at their ends at 82 and screws 83 are pro-
jected through the sleeve- 80 and sections 33A
and 238 and screwed into the sleeve 81 and ef-
fect the coupling. )

The section 33B fits over the raceway 11 as
aforesaid and supports it, to rotatively support
the tool shaft 38 therein.

Around the outside of the section 33B is a
housing 84 in two parts 85 and 86 meeting at a

. -medial plane 87; and containing outer and inner

50

55

raceways 88—89 with rollers 90 therebetween,
and supported by radial flanges 91 bolted to the
stem of a T-shaped ring 92 which is carried by
a transverse hanger 93 bridging the flanges 26
of the conveyor trough, similarly as in the bear-
ing construction 37 already described. -

The bearing 88—88—80 is sealed by sealing
rings 94—94 at the ends, of the housing 84, held
in place by end rings 85—85.

As will be seen, at this intermediate bearing
the 'serew shaft 33 is rotatively supported in and
floats endwise in the bearing parts 88—895—389;

- .and supports the bearing parts 76—717—178 and

60

65

the latter rotatively support the tool shaft 34 and
allow it to float endwise.

The bearing supports for the rear ends of the
serew shaft 33 and tool shaft 34 are shown in
Migs.1,2,and 9.

A stub shaft 96, as a continuation of the tool
shaft 22, has a reduced diameter portion 97 tele-
scoped into the rear end of the tool shaft 84;
and the stub shaft is rotatably supported at its

© rear end and held against endwise shifting in a

70

bearing construction 38 mounted on a bracket 98
which is supported by the elevator cage: slides
2--9; the bearing construction 38 being of con-
ventional design and for that reason not shown

. in detail.

5.

The rear end of the screw shaft 33 projects
through an opening 99 in the conveyor end plate
21, extends rearwardly thereof and at its end has
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#'Plate 400 thereoh, an opening 104 in“which, en-
‘Birelesithetool shaft 34,

Asring {02 is secured ‘on ‘the tool :shaft :34 by
screws 103. A ring 104 surrounds the todl :shaft
34 itiwardly of the-end blate :#00. Between the
‘#ings 104:and 102-is 4 begring ;eonstruction :com-
‘Prising -an ‘outer cylindrical :raceway (195 fitting
within the tubular screw shaft:33,:an:inner.cylin-
“drical racewsay {06, fitted ‘on the stool :shait 34,
‘ahd ‘bearing needles or:rollers 407 therehetween.

Phe bearing is.sealed by :a packing ring :108
dn ananhular gidove of the ring 104. The'screw
Shaft 33 thus ds rotatively ssupported on ithe tool
whaft 24 4rd Hodts endwise thereon.

A-sleeve 108 surrounds’ithie sscrew sshaft 83 and
‘isikeyedl theretotds atif10; and a-chain sprocket
£#1 “for driving ‘the serew :shaft 38, "is ‘keyed to
‘theslesve asat-+i2.

In Figs. 1:nd:6, a chain ° 13 ontHis sprocket
-Hf 1 s “d¥iven ' by Ja iitotor /14 through speed re-
duction gearing enclosed in a housing 115, onithe
‘floor 07 of ‘the:elevator fcage 8.

At 212 Fig <9, is dnélectromagnstic clutch be-
tweenthe conveyorishaft: 23 and the tool shaft 34,

“Thte :sleeve {109, (Fig. 9, has a:flange (1, and
‘bolted thHeréto ‘as iat 418 ‘is an :annular .dise <of
‘electriéal insulation i1:19,

Bolted to the disc 119 as:gt 120:is gn annular
iclutch elément <121, ‘on “which :is ‘mounted the
:fiéld eléntent "§22 of san ‘electromagnetic clutch
actuator.. The:field: elemenit 122 has a -tubular

Tportion -#23 .over which:is telescoped with :élear-
‘ancednelectric winding 124. -An actugtor:arma-
~turewelement 1:25,’surrounds the stub-shaft-96:and
‘hasTatubular “portion 1126 ‘on the “outside of :the
‘Wwinding - £24 :411d -supports the windings: .and:an
‘gnnular<clutch element 127 is:mounted on the

tubular portion 126. Annular:friction discs (28
fare disposed between the c¢lutch ‘elements 121

“and (121, Working magnetic air.:gaps 129 :and .

130 are provided at thetends:of: the tubularspor-
‘ tions {f26-arnd 123, ‘

‘The “armature Zelement *125 *is centered by :an
rannular shoulderii3{ thereof:telescoped over:an-
‘nular shoulder 132 :on a-colleé¢tor ‘ring earrier
‘133:and Bolted ‘theretoias:at 134. “Thering car-
‘rier!{33 surrounds the stub shaiti96 and is splined
‘theéretosas-dt §35.

“Collector:rings /136— 36 rare mounted.-on ‘the

carrier 133 and-are: connected torthe winding:124
gage ‘the ¢ollector rings 136136,

The collector rings-36—136:and brushes 137
‘gre‘shown. somewhat diagrammatically, such ar-

“Tangements ‘being well-known to those:skilled-in .,

‘the art.
When current is'supplied to thebrushes 131-by
‘wires 138138, it energizes the winding:124; and
flux in the work gaps 128—f30-draws the.clutch

‘elements: {21127 toward each other:and ‘driv- .

“ingly reonnects them through:the friction:discs
{28, whereby driven rotation of!the:screw:shaft
33, :is transmitted :through the’elements 11—
H 19— 21— 1282127125133 “to the ool shaft

*34-and drives:it, in unison with-the:screw:shaft 6

133,

{Upbn -de-eriergizing ‘the “winding . 124 thetool
“shaft-34 will remiain:at rest and the:screw:shaft
~33"alone will-be driven.

‘At:theirearward:end-of the conveyor trough:25
“and:communicating with its-interior and:carried

by the elevator cage 8, are lateral ‘discharge
‘spouts :139—139, :Figs. d, 2, =6, :and -8, of isheet
‘metal, "downwardlyilaterallyzinclined; externding

DBE916

“ly conveyed material. The :spouts :139 each has
=3 sheet qmetdl sliding 'door or :gate 440; .sliding
wvertically rin rguides +41{—i4d4, mormally :abutting
wupon the:lower:side:of :the spout as:at -142 Fig. 6

.5 and :shutting off -discharge flow; .and extending

above the top wall «of -the ‘spout-as :at -#43 -and
‘provided with hand ;grips 444—I44 -by which it
may be raised (or removed) to-permit-discharge
Tow.

10 By -this means, wearwardly -conveyed ;material

ean be ;discharged upon the ground -or :into .a
‘vehicle-atreither or-both:sides-of the main frame.

"The :front ‘wheels :3—3 -are ;rotatively mounted
‘on :an saxle 145, Fig. 11, supported on brackets

15 146—t85 secured :to the ‘underside of -the main

‘bed-5.

They are :power :driven by :a motor {47 .and a
itransmission ‘indicated -generally at -148 mount-
ed on the underside of the bed 5:as'follows. The

20 ‘motor #47:drives.a pinion {48 meshed witha gear

(50 -on . propellershaft 51 supported in-a bear-
‘ing bracket :£52 -and -driving one side .of an-elec-
tro-magnetic. clutch 153 magnetically engageable
-and -energizable -by . a circuit -comprising wires

25 1598—1564. - The other -side of the clutch is con-

nected :to-a pinion -£§5-in a differential gear and
:axle-housing 213, of standard-automotive design,
the gears and their connection to:the axles not
'shown; :but the -ends-of :the -axles -156—156 are

:30 -shown ‘and :have 'belt ‘pulleys :157—i57 -thereon

connected by belt:$58—158.t0 large diameter belt
‘pulleys 59—159 -connected - to :the wheels -3—3.

-At’the rear of -the bed:5, the wheel -axles not
:shown-are:connected: by-steering -knuckles -160—

35 180 to:a‘transverse main axle 161, the steering

knuckles havingarms -162—162 connected by: a
‘reach .rod :183. ‘A rvertical -steering wheel -shaift
k84 - (see -also iFig. ;1) -is :connected at -its lower
-end . to :linkage 465 :to move ‘the reach rod 163

40 transversely to “‘steer” the rear wheels.4—4; and

‘extends:upwardly through-the:bed-5 and.through
-the elevator floor:10 -and terminates in a steering
-wheel 1§86.

The main axle 161 is connected to:the bed 5

45 -through-springs 57— 67,

‘The -hydraulic -system for controlling  oil to
'the relevator eylinder -13 referred to -is .shown
‘in-Pig. .12, It isrmounted on:the upper:-side of
the main bed 5.

Jby-Conductors Tioh Shown,  Brustus 181 145 ey 00 g motor: {9-drives an-oil pump 168, drawing oil

rout of-a:storage tank reservoir: 169 through.a. pipe
178 and normally discharging it back:into the
“tank-169-by:a. pipe LT1and a:pipe 112, through
~a control valve 113 in a normal or “off” :posi-
tion. of -the-valve.

{Upon-turning the valve to:a “raise” . position to
raise.the: elevator.cage 8, the oil:flows from the
pipe 111, through the:valve :113,  through a-pipe
T4:and a-check valve ‘[15; and-a pipe- 176 t0. a

6o +Pipe IH1, to g :distributing -head -178; thence

through a pipe 179 to a distributingihead 180 and
bhence:to pipes 1:81—182; and:from the distribut-
dng rhead “I'18:to :a pipe 183, 'to.a head ‘184, to
:pipesi24:-and =186,

‘The:pipes:i8i—i 82—24—186-supply the oil to
sthe eylinders-i3:as-described . for Wig. 7 gperating
~ail ofthemrsconcurrently.

Upon:turning the valve: {13 -back: to the “off”
position, .the iweight of the elevator cage-8 re-

ot

70 turns ithe :cylinder 13 downwardly . foreing

the :oil rout and -back -throygh the :pipes
184~ $82—224-—186+t0 the pipe 111. :Flow of the
‘oil towardithe cheek 'valve: 15 in-the pipe (16
now closes the check valve.and.diverts the oil to

‘beyond:thiemain frame for'discharging rearward- -75 2@ -pipe : 187 through ran:adjustable :needle valve
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188, to the pipe 174 and valve 113 and thence by
pipe 112 back to the tank 169.

As will be apparent the rate of descent of the
elevator cage § is controlled by adjustment of
the needle valve (88 and after adjustment to a
preselected speed, the adjustment may be fixed.

If due to any cause upward movement of the
elevator cage is obstructed, excess pressure will
develop in the line i7{ and open a pressure re-
iief valve 189 and discharge oil from the line 7!
through the valve 189 by a pipe 180 to the tank
169.

The operator’s valve 173 may be of any suit-
able construction. Valve parts and pipe connec-
tions of a suitable arrangement thereof  are
shown diagrammatically in Fig. 13 and comprise
a valvé housing 181, a rotary valve element (92
therein having a diametral valve duct $93 and
an arcuate valve duct {83A. In one rotary posi-
tion of the valve element 192, the position illus-
trated, the duet {934 connects the pipes {71 and
{72, and i another position connects the pipes

{14 and 172; and in a third position the dia~

meétral duct connects the pipes (T4 and 174,
The valve {78 may be located on the cage 8

of the elevator as shown in Fig. 1 where the valve |

is ‘reproduced to avoid complications of the
drawing. - And as indicating that the pipes
I7T1—112—1T4 of Fig. 12 may be led thereto,
these pipes are shown in Fig. 12 as having flex-
ible portions §64—185—196 broken apart and
therefore of any desired length.

The pump motor 15 and the tool and conveyor
driving motor {i4 may have respectively start
and stop push button type electric controllers
{97 and 198; and the vehicle propelling motor
187 may have a start, stop and reversing con-
troller  198; all mounted on the cage £ as indi-
cated in Fig. 1 within reach of the operation; and
the electromagnetic clutch 212 between the con-
veyor screw and tool shaft, and the electromag-
netic transmission clutch 153 of Fig." 11, may
have respectively push button operated on and
off contactors 288 and 281 on the cage 8, Fig. 1;
it being thought unnecessary to show the con-
ventional electric circuits therefor nor a cable
source of current supply to the machine as a
whole.

'In Fig. 1 at 202 is shown a tank retort of the
type and size hereinbefore referred to, mounted
above a furnace indicated diagrammatically at
203, The tank man-hole is shown at 204 with its
cover. removed; and coke 285 is shown in the
tank flling it from end to end and up to a level
208.

In the general operation of the machine and
process above described, the operator mounts the
floor {8 of the elevator cage 8, at 12 of Fig. 1,
and by means of conftroller (88 starts the ve-
hicle motor §47; and by clutch controller 201
thereafter energizes the clutch 153 to start pro-
pulsion of the vehicle and moves it out of its
storage garage or the like.

By means of the steering wheel (66 he guides
the vehicle to the front of the tank retort 202 Fig.
1 and positions the conveyor 2 in axial align-~
ment with the tank extending toward the man-
hole 204: and then de-energizes the clutch 153
to allow the vehicle to stop.

By means of the controller. {87 he starts the
pump motor {5 and by means of the valve 113, he
raises or lowers the cage 8 and conveyor 2 until
the boring tocl 35 on the outer end of the con-
veyor is axially aligned and centered with the
man-hole 208; this being facilitated by sighting

10
along the conveyor from his standing position on
the cage floor at 12; and then he turns off the
valve 113 and leaves the cage supported at that

_ elevation; and then stops the pump motor,

By means of the controller 189 he starts the
conveyor and tool driving motor [{4; and this
drives the conveyor shaft 38 and screw 32. Then
he energizes the cluteh 22 by the controller

200 and this drives the tool shaft 34, and boring

10°

tool 35.

He then again operates the controllers {98 and
201 and the vehicle moves forward, feeding the
tool 35 into the residual coke shown at 205, Fig.

. 1. a suitable forward speed for the tool in the

15

20

25"

illustrative case hereof being about four feet per
minute. '

The boring tool bores a hole 207, Fig. 1, in the
coke from the front of the man-hole to the rear
of the tank; and its borings fall into the front
end of the conveyor trough 25 and are picked up
by the conveyor screw 32 and propelled or con-
veyed rearwardly and discharged therefrom lat-
erally out at the discharge spout or spouts 139.

The borings may be allowed to fall to the
ground and form a windrow along the side of the
vehicle when they can be picked up by a power
operated clam-~shell bucket and loaded into a
freight car or truck; or arrangement can be made

_to discharge them directly into a car or truck.

30"

35"

At any time, the tool can he stopped by de-~
energizing the clutch 212 by operating the con-
troller 280, to allow the screw 32 to clear the
conveyor. :

When the tool 85 reaches the farther end of
the tank, which at the speed referred to, takes'
about five minutes, the vehicle is reversed. This
is done by operation of the reversing controller
198; and this withdraws the tool and conveyor

_out of the bored hole 207.
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The depth of coke in the tank will in general
be such that its top surface 286 is above -the
top of the man-hole; and the diameter of the
boring tool 35 is slighfly less than that of the"
man-hole, ‘ '

Practical dimensions for a tank 9% feet in
diameter and 20 feet long are, a man-hole 60
inches in diameter and a boring tool 56 inches in
diameter, boring a 56 inch hole 285. The hole
therefore leaves thin shells of coke 208 and 209

5 0.‘? two inches thick above and below it, and thicker

walls of coke 2!9 and 211 on each side of it; this"
being shown in Figs. 1 and 3. !

A laborer now enters the hole 207 and with hand
tools breaks down the shell 208 and the wall 210

.+ into pieces, the pieces collecting in the hole or:

in the path of the tool. This operation is quickly

performed requiring only about five minutes.
After the laborer finishes and comes ouf, the

vehicle is again propelled forwardly as before, the

‘tool 85 retracing its former path and the tool:

bores through and deposits in the conveyor:
trough the pieces lying on its path. When the
controller 198 is a variable speed controller, the
motor {47 can be speeded up on this operation

"so that it can be performed in three minutes.

The tool is again withdrawn and the laborer
goes in and breaks down the rest of the shell 208
and the other wall 211 as before; this operation
taking another five minutes. ‘ o

" The tool is fed in ‘again and bores through the
pieces and loads them on the conveyor taking an-
other three minutes; and the tool is finally with-
drawn. .

By this time, in the illustrative case referred to
herein, approximately 90% of the coke has been
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i1
removed by the tool and conveyor. The re-
maining 10%: including such remnants as the
bottom part of the shell 209, is then shovelled
out by hand labor in a mopping up operation
which may take one man one hour, or two men
accordingly less time.

It has been found that in some cases the cluteh
212 will not be needed and that the rear end of
the screw shaft 33 may be mechanically driv-
ingly connected to the tool shaft, by means not
shewn, but corresponding to permanent energi-
zation of the clutch 212.

It will. be understood by those skilled in the
art that parts described as secured together but
without the securing means shown, to avoid
drawing complications, may be bolted or welded
together.

Also-it: will be understood that. the. electromag-
netic clutch 183 of Figs. 1 and 11 and the elec-
tromagnetic clutech 2i2 of Fig. 9 may be me-
chanical clutches; and that mechanical means
instead of hydraulic means may be provided. to
raise- and lower the elevator; such apparatus
being well known and that those skilled in the
art: will know how to apply the same to. the ma-
chine hereof without illustration or description
in view of the complete description hereinbefore..

I claim:

1.. A machine for preforming mass boring oper-
ations comprising: a main frame, in the form of a
ground wheel-supported vehicle; an elongated
conveyor comprising an. upwardly open frough
supported solely on the vehicle and extending for-
wardly therefrom, a screw in the trough to con-
vey rearwardly material deposited in the trough;
a. rotary boring tool at the forward end of the
trough disposed to deposit borings. on the con-
veyor; power supplying means and power trans-
mission means supported by the vehicle, to drive
the tool and screw, and to propel the vehicle
forwardly on its supporting wheels; to thereby
feed the boring tool inte: the work to be bored
and. concurrently feed the trough into. the hole
bored by the tool; and to propel the vehicle rear-
wardly to. thereby withdraw the: tool and trough
out of the bored hole; a material discharge out-
let: at the rear portion of the trough and spout
means to direct- material by gravity laterally
away from the path of the vehicle wheels; steer-
ing means on the- vehicle whereby an operator
riding the vehicle may steer it, while being pro-
pelled from a point remote from the work to be
bored, to the work, and position: the. boring tool
and conveyar with respeet: to the: work to be
bored; and power operable elevator means on
the vehicle: for raising and lowering the trough
and tool.

2. A machine for performing mass boring op-
erations comprising: a main frame, in. the form
of a ground wheel-supported: vehicle; an elon-
gated. conveyor comprising an upwardly open
trough, supported solely on the vehicle frame
and extending forwardly therefrom; a rotary
serew in the trough for conveying rearwardly
material deposited. in: the trough; a. rotary bor-
ing tool at the forward end of the trough disposed
to-deposit borings. on. the forward portion of the
trough; a. tool driving shaft extending rearwardly
from the boring tool; transverse bridging. ele-
ments. bridging the trough at the upper portion
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thereof; bearings supported by the bridging ele-
ments for rotatively supporting the serew and
the tool shaft; power supplying and transmission
mmeans supported by the vehicle frame, for driv-

- ing the tool shaft and the screw, and for propel-

ling the vehicle forwardly onitssupporting wheels.
to thereby feed the boring tool into the work to
be bored and to concurrently feed the trough
info the hole bored by the tool, and for propelling
the main frame rearwardly on its wheels to there-
by withdraw the trough and tool out of the bored
hole; steering means on the vehicle frame oper-
able by an operator riding the vehicle frame to
steer the vehicle to dispose the tool and conveyor
in working positions with respect to the work to
be bored; and power operated elevator means on
the vehicle to raise and lower the tool and trough
with respect to. the work to be bored.

3. In a machine for performing mass boring
operations,- a main vehicle frame supported on
ground-wheels; and comprising an. elevator
frame guided for vertical movements on the ve-
hicle frame; an upwardly open elongated con-
veyor trough supported at a rearward portion
on the elevator frame and extending forwardly
therefrom; an elongated conveyor screw in the
conveyor trough having a tubular screw shaft
and bearings supported by the conveyor trough
rotatively ‘and. axially fleatingly .supporting the
screw shaft; a. rotary boring tool at the forward
end of the conveyor trough having a drive shaft
extending rearwardly within the hollow screw
shaft and bearings within the screw shaft ro-
tatively supporting the tool shaft; the tool shaft
having a rear end portion extending rearwardly
out. of the serew shaft and a bearing on the ele-
vator frame for preventing endwise displacement
of the tool shaft comprising end thrust bearing
portions; one of the bearings within the screw
shaft supporting the tool shaft having means for
preventing axial movement of the floatingly sup-
ported screw shaft; a power supplying motor and
power transmission means, on the elevator frame
for rotatively driving the screw shaft and the
said rear end portion of the tool shaft; an op-
erably engageable and disengageable clutch in
the line of transmission between the power sup-
plying motor and the tool shaft; a power supply-
ing motor and power transmission means on the
vehicle. frame to operate the elevator frame; a
power supplying motor and power transmission
means: on the vehicle frame to propel the vehicle
on.its ground wheels, and operable by an operator
riding the vehicle. to steer it.

CHESTER A. LEWIS.
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