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1. 
This 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 
products 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tillates being withdrawn at the top.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 

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 
break the coke into pieces with hand tools, and 

... shovel it out through the man-hole. 
This 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 tank requires thirty 
six hours. Due to the conditions of heat and dust under 
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 in 
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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2 
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 pieces. 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 are then 

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. 
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. 

Freferably, 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 
movements and operations of the tool vehicle. 

It is the primary object of the invention to pro 
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vide a machine having all or at least some of the slides together. The floor to projects rearwardly 
aforesaid features, and modes of operation there- between the slides 9-9 and guide rails 6, and 
of. provides a platform f2 upon which an operator 

It is a further object to provide an improved may stand. 
method of cleaning out coke from a retort as 5 When the machine is in operation, the elevator 
aforesaid. , ? - cage 8 is stationary at a suitable elevated level; 
And it is à further object to p?övide a mächinie and is mõvable úp and down adjustably and sup 

for cleaning out coke from a retort or tank as ported at any adjusted elevation by hydraulic 
aforesaid which will require the minimum of means, comprising (Figs. 1, 6, and 12) four hy 
hand labor, whereby for the reasons mentioned, l0 draulic cylinders 3 one at each corner upon 
the production of coke as à Salable by-product Which the floor 0 of the elevator cage rests; and 
commodity may be increased. four pistons 4 for the cylinders standing upon 
The invention is fully disclosed in the following the main bed 5. 

description taken in connection with the accom- A hydraulic pressure system supported on the 
panying drawing in which: 15 bed 5, and powered by an electric motor 5 will 

Fig. 1 is a side elevational view of an embgdi be described later in connection with Fig. 12 for 
ment of the invention, showing a tool thereof in ; Sepplying liquid to the cylinders and discharg 
operation in the process of cutting out residual ing it therefrom to raise and lower the cage 8. 
coke from a furnace-fired tank-retort, the für- The preferred construction, however, of the 
nace being indicated diagrammatically, and a 20 cylinders and pistons 3-4 is shown in Fig. 7. 
part of the tank being broken away and in Sec- The cylinder f3 is closed at its upper end by a 
tion: flange 6 supporting the cage floor f0 and cage 

Fig. 2 is a top plan view of the embodiment of 8. The piston 4 has a flange 7 at its lower, 
ji?. 1, but with the ta: tted; outer end resting upon and secured to the bed 5. 
Fig. 3 is a cross is ew from the plane 25 On the upper or inner end of the piston 4 is 

33 of Fig. 1 with parts at and behind the section a piston head construction 9 having an up 
planè òmittèd; wardly open cup-shaped seal 2D fitting the inner 

wall of the cylinder 13, and providing a working 
pressure space 2 above the piston. 
The piston under the head 9 is tubular having 

an axial bore 22 therein opening laterally at 23; 
and an oil pipe 24 from the hydraulic system 
referred to, enters the side opening 23 and passes 
upwardly through the bore 22 and supplies oil 
under pressure to the working pressure space 2 
to raise the cylinder 3 and elevator cage floor 
0, and hold it at any elevation, or discharges 
-it therefrom to allow the cage to lower, by grav ??? --? ? ?' ";2:???,, _?.......... ?. ?? ??? ???"" ," , " " ??? 

is a longitudinal sectional view of the ity. SSSLLS SLLSqSSSS SS - 
driving portion of the tool of Fig. 1, to 40 The conveyor 2 comprises an upwardly open 

enlarged scale; ?? *. * ??. ' ' , , , . .• ? trough or channel 25 made from sheet metal; 
Fig. 10 is a longitudinal sectional view of the and has angle-iron flanges 26-26 (Figs. 2 and 6) 

intermediate portion of the tool of Fig. 1, to a SqS Sqqq S S00 LLS LLS SqSq LSL SL S SSqqS S - a - • 

CLLLLLLL LLLLLLLLS S SS - - Fi? ilis a böttom plan view of the embodi- 45 to prövide 
indby which it may be supported and 
a Supporting base for bearings to be 

mént óf Fig. 1; . . . . described. At its rear end it is closed by a plate Fig. i2 is a plan view taken from the plane 27. 
2- f2 of Fig.1; " " . . . . . . . . . . . The conveyor trough 25 projects rearwardly 
Fig. 13 is a diagrammatic view of a valve of part way through the frame of the cage 8; and 

Fig. 12. 50 the flanges 26-s-28 are secured to a transverse 
Referring to the drawing Figs. 1, 2, and 6, there angle-section bar 28 on the front of the cage 8, 

is shown generally at a main frame at 2, Fig. 1; and rearwardly thereof are secured to a 
generally, a boring tool and conveyor construc- transverse I-Section bar 29 spanning the cage 
tion extending forwardly horizontally from the fraine'elements ---, Figs. 1 and 6. 

55. The conveyor trough 25 is thus carried by the 
elevator cage 8 and supported on it to extend for 
wardly from it. 
Weight of the overhanging trough and of other 
-parts associated with it to be described is coun --"? . 

ng there- 60 terbalanced by weights 30-30 on the beds rear 
- - - - - - wardly of the front wheels, Figs. 1 and 12. 

The lower side of the trough is circular in 
??? ???? ??? . . . . . cross Section as shown at 3 ?, Figs. 4 and 6; and a 

on steel with the concave rotary conveyor screw 32, Figs... and 2 is 
d thereby serve as corner 65 mounted coaxially thereof. The Conveyor Screw 
vements of an elevator comprises a tubular shaft 33 having sheet metal 

. . . . . . - d6. dSpirally and edgewise thereon to form the 
The elevator cage 8 is rectangular in plan and screw 32. 

has vertical corrier elements 9-9 of angle section. Within and coaxially of the tubular screwshaft 
70 33 is a rotary boring tool’shaft 34 carrying abor 

ng tool 35 On its forward end adjacent to the 
forward end of the conveyor trough 2. 
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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 screw shaft is supported by a bearing con 
struction 39 on the tool shaft. These bearing 
constructions will now be described in connection 
with FigS. 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 
ble in the Sectional ShoWing) , of the conveyor 
trough 25. Depending therefrom is a ring 4f of 
T-section. An annular housing 42 surrounding 

...the tubular screw shaft 33 is mounted within the 
ring 4 by radial flanges 43 on the housing bolted 
to the ring 4 as at 44. The housing 42 is pref 
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 33 are 
cylindrical inner raceways 4-47. Between the 
raceWays are roller or needle bearing elements 
48-48. 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 50-50 on 
the ends of the housing 42. 
By this bearing construction, the Screw Shaft 

33 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 
Scoped into an enlarged diameter end portion of 
the shaft which provides a shoulder 53, the race 
way 5 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 
a shoulder 55. Between the raceways 5-54 are bearing roll 
ers 56, and between the raceways 52 and 54 are 
rollers 5; the axes of the rollers being inclined 
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 
c. Screw 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 5-54 and 52-54 and 
the inclined rollers 56-57 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. 5, 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 6. 
Upon the stub shaft 59 is keyed as at 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 
is screwed a pointed or conical nose piece 66, car 
trying 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 

6 
... 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 70 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 

30 

40 

36A and 34B, to facilitate assembling the inter 
mediate bearing construction 36 therewith. 
The section 34A of the tool shaft 34 has a 

Coupling pin i? telescoped half way into it and 
fastened at one end by pins 72-72. The section 
34B is telescoped over the free end of the cou 
pling pin and abutted against the Section 34A 
as at 73. 
Bearing retaining ringS 74-75 are telescoped 

Over the shaft section 34B with a bearing there 
between comprising an inner cylindrical race 
way 76 on the shaft section 34B, and an outer 
cylindrical raceway therearound to fit within 
the shaft section 33B, and rollers or needles 78 
between the raceways. ? 

Radial Screws. 9 are projected through the 
rings 4-75 and the Wall of the shaft section 
34B and Screwed into the coupling pin 7. 
The two end portions of the tubular screw 

shaft sections 33A and 33B have outer and inner 
coupling sleeves 80-8 telescoped therewith and 
abut at their ends at 82 and screws 83 are pro 
jected through the sleeve 80 and sections 33A 
and 33B and Screwed into the sleeve 8 and ef 
fect the coupling. m 
The section 33B fits over the raceway 77 as 

aforesaid and Supports it, to rotatively support 
the tool shaft 34 therein. 
Around the Outside of the Section 33B is a 

housing 84 in two parts 85 and 86 meeting at a 
... medial plane 8; and containing outer and inner 

50 

55 

raceways 88-89 with rollers 90 therebetween, 
and Supported by radial flanges 9 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. 

i? he bearing 88-89-90 is sealed by sealing 
rings 96-94 at the ends, of the housing 84, held 
in place by endrings 95—95. 
AS Will be Seen, at this intermediate bearing 

the Screw shaft 33 is rotatively supported in and 
floats endwise in the bearing parts 88-89-99; 

- and Supports the bearing parts 76-77-78 and 

60 

the latter rotatively support the tool shaft 34 and 
allow it to float endwise. 
The bearing Supports for the rear ends of the 

Screw shaft 33 and tool shaft 34 are shown in 

65 

FigS. 1, 2, and 9. 
A stub shaft 96, as a continuation of the tool 

Shaft 38, has a reduced diameter portion 97 tele 
Scoped into the rear end of the tool shaft 34; 
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 
9-9; the bearing construction 38 being of con 
Ventional design and for that reason not shown 
in detail. 

75. 

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 



7 
lä, päte f00 thërreoh, an opening f0 in which, "en 
'circles:the tool shaft 34. 

A ring fe2 is secured on the tool shaft 34 by 
Screws 03. A ring 04 Surrounds the tool shaft 
34 iiwardly of the end plate : 00. Between the 
itings (04 and 02 is a bearing Construction icon 
prising an outer cylindrical raceway fo5 fitting 
within the tubular screw shaft33, an inner, cylin 
'drical raceway 06, fitted on the tool shaft 34, 
and bearing needles or rollers (F07 therebetween. 

The bearing is sealed by a packing ring 108 
in an annular groove of the ring iO4. The screw 
-Shaft 33 thus is rotatively supported on the tool 
shaft 34 and floats endwise thereon. 
A sleeve 309 Surrounds the screw shaft 33 and 

is keyed thereto as at if ?o; and a chain sprocket 
4ff for driving the screw shaft 33, is keyed to 
thiefsleevelasat -- I2. 

SIn Figs. 1 and 36, a chain f3 on this sprocket 
... f is driven by a motor if through speed re 
duction gearing enclosed in a housing 5, on the 
floor if of of the elevator? cage 8. 
JAt 22, Fig.:9, is an electromagnetic clutch be 

itween the conveyor shaft 33 and the tool-shaft. 34. 
The sleeve i? 09, Fig. 9, has a flange i? 7, and 

bolted thereto as at if 8 is an annular disc of 
electrical insulation: it 9. 

Bolted to the disc f l 9 as at 20 šis an annular 
clutch element f2, on which is mounted the 
field element 422 of an electromagnetic clutch 
actuator. The fields element 22 has a tubular 
portion. 23 over which is telescoped with: clear 
ance an electric winding 24. An actuator arma 
-ture-element 25, surrounds the stub-shaft 96; and 
has a tubular portion 26 on the outside of the 
Winding 24 Earld Supports the windings; and an 
2annular clutch element 27 is mounted on the 
tubular portion 26. Annular friction discs (28 
are di SpOSed between the Clutch elementS 2 
Sand 27. Working magnetic Fair gaps ; 29 and , 
f30 are provided at the tends of the tubular spor 
tions à f26:and: l:23. 
The armature element : 125 is centered by an 

*annular shoulder it;3f thereof telescoped overan 
inular shoulder 32 on a collector ring carrier , 
f33?andbolted theretoasat 34. The Kring, car 
'rieri 33 surrounds the stub shaft:96 and is splined 
ithereto as at 35. 

Collector rings 36-36 are mounted on the 
carrier 33 and are connected to the winding i? 24 
by conductors not shown. Brushes. 37-37 en 
igage the collector rings (36-136. 

The collector rings 36- (36 and brushes : 37 
are shown. Somewhat diagrammatically, such ar 
rangements being well-known to those skilled in 
the art. 
When currentis supplied to the brushes 37 ºby 

iWires. 38-38, it energizes the winding. 24; and 
flux in the work gaps 29-f303 draws the clutch 

: elements; 2-27 toward each other and driv 
-ingly connects them through the friction discs 

28, whereby driven rotation of the screw shaft 
33, is transmitted through the elements 7 
9-2 - 28-27-25-33 to the tool shaft 

*34 and! drives it, in unison with the screw shaft 
$33. 

Upon de-energizing the winding 24 the tool 
shaft 34 will remain at rest and the screwshaft 
33 alone will.be.driven. 

...At the rearwardiend of the conveyor trough 25 
aradicommunicating with its interior, and carried 
by the elevator cage 8, are lateral discharge 
ispouts 39-39, Figs. 1, 2, -6, and 28, of sheet 
inietal, downwardly laterally inclined; extending 
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ly conveyed material. The spouts {39 each has 
a. Sheet metal siding door or gate 40; sliding 
*Vertically in guides 4 -4, normally abutting 
upon the lower side of the spout as at 42 Fig.: 6 
and shutting off edischarge flow; and extending 
above the top Wall of the spout as at 43 and 
:provided with hand grips f44-44 by which it 
may be raised (or removed) to permit discharge 
fiOW. 
By thiis means, rearwardly conveyed material 

can be di Scharged upOn the i ground · Or int0 a. 
Vehicle, at either Orboth: Sides of the main frame. 
The front wheels 3-3 are rotatively mounted 

On kan axle I45, Fig. 11, i Supported om brackets 
Ef 6-4S Secured to the "underside of the main 

: bed 5. 
They are power driven by a motor 47 and a 

:transmission indicated generally at 48 mount 
ed. On the underside of the bed:5 as follows. The 
motor 47 drives a pinion 49 meshed with a gear 
{50 on a propeller shaft if S Supported in a bear 
ing bracket: 52 and driving one side of an elec 
itro-magnetic clutch 53 magnetically engageable 
and fenergizable by a circuit comprising wires 
$54-54. The other side of the clutch is con 
nected to a pinion -55 in a differential gear and 
Jaxle-housing 23, of Standard automotive design, 
the gears and their connection to the axes not 
shown; but the ends" of the axles 56-56 are 
shown and have belt pulleys 57-57 thereon 
connected by belt: 58-58 to large diameter belt 
pulleys if S9-59 connected to the Wheels 3-3. 
At the rear of the bed, 5, the wheel axles not 

: shown-are: connected by steering knuckles - 60 
: 60 to a transverse main axle f6, the steering 
knuckles having arms 62-62 connected by a 
reach rod '63. A vertical Steering wheel shaft 
64 (See also Fig. 1) is connected at its lower 
end to linkage 65...to move the reach rod f 63 
transversely to "steer' the rear wheels 4-4; and 
extends: upwardly through the: bed 5 and through 
'the elevator floor; 0 and terminates in a steering 
-wheel 66. 
The main axle 6 is connected to the-bed 5 

‘through springs 67-67. 
The hydraulic system for controlling oil to 

the relevator cylinder "3 referred to is shown 
..in Fig. 12. It isi mounted on the upper side of 
the main bed 5. 

: A motor i5-drives an oil pump (68, drawing oil 
: Out of a storage tank reservoir: 69 through a pipe 

and normally discharging it back into the 
tank 69 by a pipe i? and a pipe, 72, through 
a control valves fl3 in a normal or “off’ posi 
tion. Of the Valve. 
Upon turning the valve to a 'raise', position to 

raise...the: elevator. cage i8, the oil flows from the 
Epipe all, through the valve T3, through a pipe 
3f4: and a check-valve 75, and a pipe . T6 to a 
3-pipe ; f, to a distributing head 78; thence 
through a pipe 79 to a distributingihead. 80' and 
(thence: to pipes: 8-82; and from the distribut 
sing head B to a pipe 83, to a head fa4, to 
; pipes 24; and 86. 

The pipes: 8 - 82-24 f.86; supply the oil to 
: the cylinders 3: as described for Fig. 7 operating 
* Iaill, of them concurrently. 

Upon turning the valve f3 back to the 'off' 
position, the weight of the elevator cage 8 re 
turns the cylinder 3 downwardly forcing 
'the soil out ; and back through the pipes 
if 8-82-24-1863:to the pipe ITT. Flow of the 
oil towardi the cheek valve : F5 in the pipe 76 
nOW closes the check...Valve.and diverts: the oil to 

ibeyond the main frame for discharging rearward- 75: a pipe 87 through an: adjustables needle valve 
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removed by the tool and conveyor. The re 
maining 10% including Such remnants as the 
bottom part of the shell 299, 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 clutch 
22 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 
ShoWin, but corresponding to permanent energi 
zation of the clutch 2 2. 

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 53 of FigS. 1 and 1 and the elec 
tromagnetic clutch 22 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 hereirabefore. 

I claim: 
1. A machine for preforning mass boring Oper 

ations comprising: a main frame, in the form of a 
ground wheel-supported vehicle; an elongated 
conveyor comprising an upwardly open trough 
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 
Weyor; 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 Conveyor With respect. 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 
Screw in the trough for conveying rear Wardly 
material deposited. in; the trough; a, rota,ry 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 Fearwardly 
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 screw and 
the tool shaft; power supplying and transmission 
means. Supported by the vehicle frame, for driv 
ing the tool shaft and the screw, and for propel 
ling the vehicle forwardly onits supporting wheels 
to thereby feed the boring tool into the work to 
be bored and to concurrently feed the trough 
into 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 
hiele frame; an upwardly open elongated con 
Weyor 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 floatingly 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 Screw 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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