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~and I do hereby declare the following to be a

10

“machines.
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" to.show the ditching mechanism. Fig. 7isa
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To «ll whom it may concern:

‘White House, in the county of Lucas and State

. cut a ditch of a suitable desired width and
~depth to receive different sizes of drain-tile,

and’ simply a ditch be produced and the lay-

~ UNITED STATES

PATENT OFFICE.

AMOS BOUCHER, OF WHITE HOUSE, OHIO.

 DRAIN-TILE-LAYING MACHINE.

SPECIFICATION iforming pa1:t of Lietiers Patent No. 365,428, dated June 28, 1é8'7.

Appliﬂéltiﬂn filed October 26, '1880.

Scrial No, 217,248, {No model.)

Be it known that I, AMos BOUCHER, of

of Ohio, haveinvented certain new and useful
Improvementsin Drain-Tile-Laying Machines;

full, clear, and exact description of the 1nven-
tion, such as will enable others skilled in the
art to which- it appertains to make and use

This invention relates to drain-tile-laying

The object of the invention 18 to produce a i
self propelling and opérating device that will

place -the tile properly in the diteh, and, if
wanted, then cover the tile, the several op-
erations being performed continuously and at
one time; also, if necessary, to permitb tile
laying or the covering of same to be deferred

ing and covering operations be conducted sub-
sequently, either together or separately, as
may be desired. .

With these ends in view my invention con-
sists in' certain features of construction and
combinations of parts, as will be hereinafter
described, and pointed out in the claims.

- In the accompanying drawings, Figure 1
represents a side elevation of the machine.
Fig. 2 is a side elevation of the opposite side
of the device with the one driving-wheel re-
moved. Tig. 3 is a plan view of the appa-
ratus. Fig. 4is a rear end elevation of the
machine. Tig. 5 is a front end elevation in
perspective. Fig. 6 is an elevation in longi-
tudinal section, taken on the line z z, Iig. 3,

vertical transverse section of the ditehing and
tile-conveying mechanism,taken on centerline
y y, Fig. 8. TFig. 8 is a detached view of the
scraper - blades and immediately - attached
frame-work and operating mechanism.
 Referring to the drawings by letter, A rep-
resents a horizontal steam-generator of a class
known as the ¢‘locomotive fire-box boiler.”’
This is made of proper dimensions to provide
an adequate supply of steam; and tofacilitate
draft, and thus quicken generation of steam,

without_t-hei_use of a high smoke or draft stack,

a blower or steam-pipe of proper size 1si1n- -
troduced into the smoke-box &', that is formed

in the front end of boiler A. A water-gage,
steam-gage, try - cocks, and other necessary 55

fittings to afford safety and facilitate the use

of the boiler are provided; and as these are

well - known adjuncts to all properiy - con-

structed boilers, a more detailed description

1S not necessary.. | - 6C
- The boiler A is mounted upon a frame, A’
composed of two parallel string-pieces of iron

or other suitable material. These are placed

a sufficient distance apart to permit the eylin- -
drical portion of the boiler A to be properly 64
supported thereon, a saddle-piece, N, made to
conform to the curvature of the cylindrical
sheet of said boiler, being rigidly affixed in
position on the frame at the front end of the
boiler, as shown in Fig. 1. The rear ends of 70
the squared bars of the frame- A’ are rigidly
secured to the front end of the fire-box B by
bolts or rivets; and it will be observed that
this method of securing the frame and boiler

at but one end will permit expansion and con- 75

“traction of both the shell and frame without

hinderance, as such longitudinal limited move-
ment is permitted by the sliding contact had
by the boiler in the supporting cradle-bar N.
The frame-pieces A’ are extended a proper 8c
distance forwardly. (See Fig. 1.) Immedi-
ately in front of the throat-wall or front plate
of the fire-box B, and parallel to it, the axle
«* is placed in suitable boxes that are secured
to the supporting-frame A’. The wheels C 35
are rigidly attached to the ends of axle ¢’, said
axle being made of sufficient length to project

beyond the outside of the frame-pieces A’ a -

limited distance, for a purpose that will here-
inafter be shown. | | QO
At a point near the front extremity of the

frame A’ a cap-plate, 7, is secured thereon, of

snitable thickness and of a material to 1nsure

proper stability. Beneath this plate 7 another

plate, 8, of same thickness, but of less width, g5
is placed, to bear upon the under face of the
frame A’, and these two plates are secured to-
gether by bolts or other suitable means, or
may be integral with the frame A’. = .

~ Centrally beneath the plates 7and 8 is placed 100
a suitably-formed and perforated plate of brass
orother proper metal. Thisissecured inplace,
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| ditehing-machine. - 0 o i
| Upon the platform' «" are placed the boxes 1

_______ R ~shownin Fig. b, and it will be noticed that al
o bolty 34, extends through the eenter of the bi- |

ends. ' ley, and rests thercin at a point about the

horizontal portion of the truss-braces D* two
parallel string-pieces, D, are seeured in place
by the curved verfical bars O, and also by
perforated enlargements that are placed on the
rear driving-axle,a’. Thebars Oare also util-
1zed for another purpose, that will be explained
in its proper connection. Thestring-picces or
bars D are located at equal distances outside
the vertical plane of the upper frame, A’, and
as the carved bars O are attached to the inside
surface of said frame, the continuation of bars
O that project below the frame have bosses
extending laterally and outwardly at their
lower extremities toattach to the sides of hori-
zontal bars D at points 2/. (See Fig. 1.)

Upon the top face of the bars D, on each
side of the machine, are securely attached the
platforms Z. "Theseare horizontal on their top
= faces and of such a length in relation to the
space that intervenes between the front and
rear wheels of theapparatusas to form a clear-
ance at their front ends to permit a proper
swing movement of the front pair of wheels
upon the pivotal center of the axle, that is
necessary to turn the machine in any desired
direction when in use.

The pieces D are projected to the rear of the
fire-box of the boiler A a sufficient distance
65 to afford support to a platform, «’, that is

placed thercon and properly secured thercto.

l_O
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At a short distance below the plaue of the:

of the latter are extended forwardly and hori-
zontally till they meet the front axle of the
machine, to which they are affixed, the belt
or wire rope being made sufficiently taut to
transmit motion of pulley H to the axle ¢
with precision. It is evident that the opera-
tion of the erank N’ will communicate the ro-
tary movement of the worm-barrel 14 to the
sector ¢°, and thus, through the pulley I,
give direetive or steering movement to the
front axle and wheels molinted thereon.

At a point in the rear of the front wheels of
the apparatus two upright metallic picces, S,
are erccted vertical to the frame A’, upon
which they are rigidly bolted or otherwise se-
cured. Stout braces ) are placed as a side
support at the front faces of the uprights.
These braces are bolted or riveted by their
ends to the uprights S and horizontal frame
A’. The pieces S are connected at their upper
terminations by the cross-bar 0%, that secures
them 1n parallel position and in the same ver-
tical plane. These uprights are designed to
maintain in proper place the ditch-excavatin o
mechanism.

It 1s necessary for the proper action of the
excavating machinery that a vertical and
longitudinal adjustment forsame be provided,
that should be under the control of the oper-
ator on the platform at the rearof the boiler.,

This 1s for the accommodation of the engineer, | To accomplish this a guide-frame is provided.

~center of the length of the belt. ' The freeends

IIO
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This frame is COmposed of two _sim'ilar]y- '

formed plates, M, that arerigidly held a proper

distance apart by shounldered cross-braces 16

17, so as to have their 1nner faces parallel.
Upan the outer side surfaces of the plates M
are attached the segmental racks R. These are

cut with teeth of a proper pitch to mesh with

strongly - proportioned pinions p, that are
mounted on the parallel horizontal shafts C.

These extend forward and are of a suitable

length to enter boxes that are located on the
upright wall 12 of the frame 10 11 12. The
front ends of the two parallel shafts C*are ex-

- tended through the upright standard 12, so as

25

- tubular shield M?

30

J
n
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toreceive th eworm-wheelsU U. These wheels
are made of same diameter, and the shafts on
which they are mounted are a sufficient dis-
tance apart to permit the vertieal shaft ' to
be located between said wheels, together with
thescrew-threaded barrel thatisrigidly affixed
thereon, the threaded part being so situated
in relation to the axial centers of the wheels

U U as to mesh into the teeth cut in the pe-

ripheries of both, and thus actuate them.

At a point near the vertical center of the
plates M, and on {he rear ‘edges of same, 18
rigidly attd(hed the upright metalhc Seml
This 1s made of suitable
thickness to give the necessary stiffness and

of a diameter proportioned to that of the ditch- -
excavator.
able metal, and is given a regular auger-twist
in the body of same, the impinging cutter end

The latter is constructed of suit-

being screw- pomted It 1s-essential that this
vextleal scerew-formed exeavator M be made
ofsuch material asto secure requisite strength

to resist lateral or torsional strains that are

- The auger-bit por-
tion is made so as to permit its removal at

incurred in its operation.

will and different sizes of same substituted.

- The semicircular metallic shield or case M? is

15

S0

60

- O3

M’ and rigidly secured to the same.

made to conform to the diameter of the twisted

“excavator-blade M’, so as to act as a rear sup-

port, and also assist the lifting of the exca-
vated material, by forming a dirt chamber in
the rear of the exc&vatm screw.

The screw M’ should be made of hardened
steel, preferably, and polished, so as to trans-
port. verticall y the material excavated with as
little frictional action as possible. In order
to cut the clay or stiff earth in which the tiles

-are Lo belaid, a thin spiral blade, M, provided

with p‘ual]el cutting-edges, 1s placed longi-
tudinally on the tw1sted body of the éxcav ator
The
spiral turns of the blade M* are in reversed di-
rection to those of the excavator M'. It will
thus be seen that shear cutting-edges are thus

formed on blade M*, and the llﬂmg action of
the screw-blade M’ will keep the same clear to
do effective work, the forward cutting-edges

of the shield asmstmg the operation. -

The cylindrical short shaft, to which the
anger excavator -blade M’ is adjastably se-
cmed is'held rotatively in a journal-box, and
there is also a shouldered support formed 1n-
tegrally in the wall of the shield M? at a point

above the upper termination of the twisted
body of the excavator M’, through which the
cylindrical portion just described is inserted
and held in rotative position. 1t1s prevented
from vertical displacement by collars or shoul-
ders formed on its body that impinge on the
surface of the bearing formed for the purpose
in the shield M?. Onto the upper end of the
excavator M’ a miter gear-wheel, N’, of suit-
able size, 1s keyed or otherwise fastened.
bevel-pinion N’ meshes with a similar wheel,
M?, that is supported in place by a cross-shaft,
M°®, being boxed removably onto the vertical
wall-pleces M.

There 18 a collar plate or box, N? so sccured
transversely below the pinion (0 the side
plates, M, as to permit the shoulder or abut-

ting face of the pinion N’ to bear and revolve

upon its uppersurface. Theplates M are piv-
otally connected by stud- bolts to diagonal
brace-bars P X. These bmshweperfomtlons
formed at their extremities, and the lower
pair have their free ends mounted on 2 trans-
verse shaft that 1s held by its ends in journal-

boxes secured beneath the frame- pieces A', the

position of this shaft-connection being near
the forward end of the boiler A, just he]ow
the smoke-box of same. The lower pair of
parallel bars, X, are curved somewhat, edge-
wise, as shown in Figs. 1 and 2. The upper
pair of bars, P, are connected firmly by the
cross-braces v v, and have their inner ends at-
tached to a cross - shaft, V', that is bracket-
mounted upon the boiler A at a point imme-
diately in the rear of the stack E.

Upon the extremity of the shaft V', that pro-

This

70

78

8¢

QO

95

100

jects on the right side of the machme a miter

gear-wheel, V‘ 1s mounted, so as to meshmth
'.:1 corleSpoudm pinion, V‘ that is secured to
the forward end of the Shafb d. This round
shaft extends toward the front of the fire-box

ets d’ d*, that are riveted in place to the boiler-
shell Aand fire-box B. The forward bracket,

d',is extended down the perpendicular side of
_the fire-box, and 1s slotted to retain a verti-

cally- ‘movable journal-box, @’, through Which
the shait d passes.

The box & can be held at any deSlred point
by the adju.stmeut of a set-screw, d, that is
ingserted in the edge of the bm(ket d’. To
have a bearing with its point upon the box d’,
the rod or shaft d terminates in a handle, n, At
its free end above the platforma’. A thr eaded

105

1 B, and is supported in position by fixed brack-

ILIO

115

L20

barrel, &, is keyed fast upon the shaft d, at a

p10per pomt above the center of the dl‘lV]l]G‘-
axle ¢, and there is placed upon this axle «’

a worm-wheel, I, that is-of a proper diameter

to give the 1equlslte speed to the shaft d, to

Wthh it 18, when necessary, connected byf

means of the adjustment of said shaft and its

| supporting-box @ in the bracket ', so as to

cause the serew-threaded barrel d°to mesh into
said wheel I; and it 1s intended that said
wheel should be keyed onto the shaft or axle
«’, so as to receive motion therefrom. The

| end of the shaft V' is projected beyond the

125

130
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M.

against the vertical breast of the diteh.

supporting-bracket a proper length to receive |

the sprocket-wheel V° outside of the bevel-

pinion V¥ situated on same shaft. This wheel
AAR connected by a strong endless square-
linked chain, V°, to a ]fune sprocket-wheel,

I’; that is placed on the axle a’, between its
inner face and the worm-wheel I on the same
axle, The shaft V' is also made to project on
the opposite or left side of the machine a suit-
able distance beyond 1its supporting-bracket
to permit the adjustment on same of the
sprocket-wheel V. This in burn is connected
{o the smaller sprocket-wheel, %, on the cross-
shaft M’ by an cndless chain, M’; and 1t will
be remembered that a direet connection of the
shaft M°is effected with the vertical excavator
The sprocket-wheel V' is also made to
act as a pitman-wheel for the direct attach-
ment of the reciprocating steam-engine I by
means of the conncceting-rod {, that attaches
by one of its ends to the engine, and the oppo-
site end to a crank-pin affixed in the outer
face of the sprocket-wheel V', so as to obtain
proper throw or crank action.

I’rom the foregoing deseription of the rela-
tive working parts it will be evident that the
rotative movement of the wheel V’ by the
steam-engine F will cause the excavating-drill
and cutter M’ to revolve with a speed propor-
tional to the motion of the engine and the rel-
ative size of the gearing. The progressive
movement of the apparatus on 1ts wheels is
effected by the chain-connection of the shaft
V' on the right side to the driving-axle ¢, and
thus permit the reciprocating motion of the
engine I to act on the driving-wheels. The
engine F is preferably constructed with valve-
cear that will allow a reverse motion to be
oiven thereto, and so permit a retrograde
movement of the entire device on its wheels.

In operating the machine for excavation of

ditches in soils that are very compact and
difficult to intrench, it 1s of advantage to give
the cutter M’ a rapid rotation and to have the
forward motionof the machineso reduced as to
oive a limited slow feed of the revolving tool
To
accomplish this gradation of the joint rotary
and progressive nmwments thesmall sprocket-

wheel V* on the rieht end of shaft V' is 100s-
ened by removing 1its retaining-key or set-

screw. The worm gem‘—wheel I and the spiral-
thread barrel d° are then brought into opera-
tive connection bylowering the shaft d. This
is secured in place by rigid adjustment of the
box d®. The driving-pinion V* will now rotate
the shaftd,and consequently, by its connection
with the worm-wheel on the axle ¢, cause a
comparabively slow movement f01 ward of the
excavator.

It will be noticed that a yertical slnft MY,
is located with its lower end stepped into a
hracket-box, M™, that is affixed to the frame
D on the right side of the apparatus,at a point
close to handle n of the rod d. This shaft has

a V-grooved wheel, o, of proper diametrical
‘size, mounted on itsupper end.

frame A’.

365,428

farnished with a handle, M’ to revolve the
shaft M'. An endless belt, s s, of proper
strength, placed on thegrooved wheel o, 18 ex-
tended forward to the grooved wheel I',that1s
mounted on the shaft «' at the front end of the
Two supporting grooved pulleys,
24 25, that carry the belt ss and preventswag-
ging of same,are attached, so as to revolve on
their centers, to the right edge of uprights S,
the belt s s being made sufficiently tautto give
effective movement to the pulley T when the
handle on pulley o 1s rotated.

The parts to which the wheel T is connected
move the segmental racks R, so as to elevate or
depress them, and in this manner causec the
drilling-excavator M’ to be raised or lowered
to cut a ditch of more or less depth, as may
be desired. The side bars, O, by bearing
against the parallel bars P X, hold the same
from side-play while the raising or lowering
operation just deseribed 1s in progress.

Directly in the rear of the cutter-shield M?,

between it and the boiler-front end, and in the

same vertical plane with the said shield, the
carved tile-conveyer M'" 1s placed. The up-
per end is of such a height as to be accessible
from the platforms & on either side of the ma-

chine, and it 1s hinged at that point tothe rear .

surface of the case M® to permit a limited ver-
tical movement of the tubular conveyer M,
so that it will adjust itself by gravity to the
varying undulations  of the bottom of the
ditch in which 1t rests, its free end M’ being
extended a proper distance rearwardly, so as
to afford a horizontal delivevy-pipe, as shown
in Fig. 1. The size of the caliber of this tube
and its form and degree of curvature must be
so proportioned as to atford an easy and as-
sured descent of the drain-tile. This feed op-
eration of the tiles 1s effected by an operator
standing upon cither platiorm £ and placing
thetile consecutively 1ntothe tube or conveyer
M. This econveyer or guide-tube can be con-
structed having the section of the wall of same
made to fit any desired sizes and shapes of the
tile, so that they can be delivered into the ditch
in regular successive order with their ends
held in proper contact bythe ﬂ'mwty of the
descending column.

It wili De noticed that: there are vertical
parallel guide-wings W made to project from
eachside of theshield M* rearward. Theseare
made of sufficient strength to be stable, and
are Intended to hold the tile-conveyer M' in
position laterally, while at the same time free
vertical play of the tube or trough is per-
mitted by the hmn*ed connecction at its upper
end.

Aiter the tiles are properly deposited in the
diteh the ditch-covering apparatus comesinto
use. This consists of two blades, made pref-
erably of iron to insure strength and capa-
bility of durableservice. The first shovel, D/,
18 adjustably secured to the frame D, or the
platform & of same, that 1s located on the right
side of the boiler A. A vertical lever with

This wheel is | spaced holes ¢" in its side permits this end of

]O
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the scraper to be elevated or dep1essed by ad- 1 cilitate construction of the parts and be within

Justment of a handled bolt througha eress-hole
in the side of the lever ¥, as shown in Fig. 1.

The blade of the shovel D/ is made with par-
allel sides, the lower edges and front end be-

ing beveled to produce a wedge shapein cross-
- sectlonand permit effective acblon as a seraper.

- The rearend is produced to form a bar that ex-

1O

tends diagonally across the open ditch and |
~connects pivotally to a boss on the top edge

of the rear scraper, D°. This latter piece is

* made similar to D’ in the shape of the blade,

Ia

20

‘at G 1n Fig. 4 of the drawings.

and is also adjustably held in place by a ver-
tical slide-bar, b, that works in proper retain-
ing-slides afﬁxed to the inner side of the longi-
tudinal frame-piece D, that is located on the
left side of the dltchmg machine. The rear
end of the scraper D° extendsin a diagonal
line from the inside of the frame D on left side,
as just stated, to a point immediately below

the standard- fmme of the steering-gear thatis |

erected on the engineer’s pla,tform as shown

‘At this point

it 18 pwotally connected to an upright link-
bar, n.

. movable joint at »* to a vibrating lever, »’,

that passes through a slot in standard g of

the frame of the steermg gear, and is therein

~ pivotally boxed to permlt the lever n* to be

,30

vibrated vertically, and'so move the connected
end of the scraper G’ in a corresponding
manner. A further means of adjustment of
both the scrapers simultaneously is prowded

- by the operation of the rock-shaft j and arm 4/,

40

45

thatis connected totheseraper D*ata pointnear
itslongitudinal cente1 by a vertically-descend-

Ing 111:11{ or carrier, 3 The rock-shaft 7 is os-
cﬂlated SO as to raise or lower both of the

scrapers together by a lever, ', attached to-

1ts inner end that 18 ina convemeub 1)0511310{1
for the hand of the engineer.

It should be stated thaf this dewce IS in-

‘tended to propel itself over ordinary roads to

places where it is to be used. For this reason
the provision of two separ ate means of effect-
Ing progressive movement are provided, the

quicker speed being preferably employed for

- travel, and the 1educed speed for ditching and

_50

tile- Iaymﬂ' work. It is obvious that the steer-

ing - gear hereinbefore described will give
proper control of the movement of the m‘whme
and permit the subterrane drainage-pipe to be
lald in any desired curvature, or diverging

from a, straight line, as oceasion may require.

Should it be desirable to simply excavate
the ditch without placing tile in same, the
tubular conveyer can be disconnected at its
hinged juncture by removal of the fulerum-

- Pln in same, and the scrapers so elevated as

60

to clear the excavated earth at sides of the

~ditch. This will effect the object sought..

-to make such slight modifications as will fa,-

Evidently many minor changes may be
made in the mechanical details herein de-

scribed without departure from the spirit of

my invention. I therefore reserve the right

This has its upper end secured by a_

the scope of my claims.

Having fully described my inv entlon what

I claim as new, cmd desire to secure by Letters 7Q

]?autenb 18—
1. In a tile-laying machine, the combina-

tion, with a portable engine and an auger-

.shaped excavator for forming a trench or diteh,
of an excavator cutting- blade an excavator
gulde-frame connected with bhe engine by par-

allel bars, and mechanism for effeetmo* verti-
cal adj astment of the frame and su ppmted ex-
cavator, substantially as set forth.

2. In a tile-laying machine, the combina-
tion, with a portable engine, of a vertically-
mdjusbable auger-shaped excavator, an exca-
vator cutting- blade extending spually around
the exca,vatm and an independent vertically-

adjustable tile- conveyer, substantially as set "

forth..

3. In-a tile- hymo' machine, the eombum
tion, with a portable engine, of a vertically-
ad] usta-ble ounide - frame, a rotary excavator
journaled in said frame, and a spiral cutting-
blade extending around the excavator, a shafs
and gear-wheel meunted in the guide- frame for
rotating the excavator, and means for trans-
mitting motion irom the engine to the gearing
mounted in the gmde {rame, substantiall y as
set forth.

4. In a tile-laying machine, the eombmatlon
of a.vertically-adjustable exeavatm shield
with a rotary excavator and dirt-elevator pro-
vided with a spiral cutter, substantialiy as Set
forth.
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5. Inatile- laying machme the combmatlon _

-of avertically-adjustable excavator-shieid Pro-

vided with two parallel cutting-edges with a
rotary excavator and dirt- elevator havmn an
adjustable spiral cutting-blade Surwundmn
the excavator, substantlally as set forth.

6. Ina tile~laying machine, the combination

of a vertically-adjustable excavator - shield

with a rotary excavator and dirt-elevator hav-
ing a reversed spiral cutter rigidly secured
upon its twisted peripheral edge, %llbstantlall y
as set forth.

7. In a tile-laying machine, ‘the combina-

tlon with a-shield and a rotary excavator and
its Splral cutter arranged to operate therein,
ofatile-conveyer hmged or pivotally connected
to said shield, or the frame to which 1t 18 se-
cured, and extending rearwardly from said
Shleld substantially as set torth.

8. In a tile- laying machine, the combina-
tion, with a vertical shield and parallel rear-

wardly - extended guide - plates attached to
same, of a tubular rearwardly-cur ved tile-con-

‘veyer that is laterally held from displacement
by the guides and permitted a vertical adjust-

ment by hinged or pivotal connection to the
shield or 1ts supportmn frame, substantially as
set forth.

9. A diteh- euttmcr and tllela,yuw and cover-
ing machine ]Javmg a high-pressure fire-box
b011e1 and steam-engine mounted thereon, 1n
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combination with a vertical diteh-excavator,
a tile conveyer and depositor, a vertically-ad-
justable two-bladed dirt-scraper, apparatus for
elevating and depressing the same, and mech-
anism for steering the machine and operating

‘the engine from the rear of the machine, and

a steering-gear, substantially as set forth,

10. In a self- propelling drain-ditching and
tile-laying machine, a steam-boiler and steam-
engine having a supporting-frame, one rota-
tive axle with fixed wheels, a non-rotative axle
with rotary wheels, the front axle being cen-
trally attached to the Dboiler-frame, so as to
have limited vibratory movement vertically
and horizoantally on a center bolt, combined
with a vertically-adjustable revolving exca-
vator, a tile conveyer and depositor, and a
diteh-coverer composed of one or more blades,
substantially as set forth.

11. In a tile-laying machine, the combina-
tion, with a suitable motor, a transverse driv-
lllg-‘ih’lfb 1mpelled by said motor and provided
on either end with a sprocket-wheel, and a
sprocket-chain connecting one of these wheels
with a similar wheel on the main axle of the
machine, and a second chain connecting the
opposite wheel with a wheel on the excavator
driving-shaft, of a rotary aunger-shaped exca-
vator and an execavator driving -shaft, a
sprocket-wheel mounted thereon, and a eluteh
mechanism on the excavator driving-shaft,
whereby the latter is thrown in and out of mo-
tion, substantially as set forth. *

12. In a tile-laying machine, the combina-
tion, with a suitable motor, a driving-shalft,

the I‘Ittel carrying different-sized ‘spmckct'

wheels on opposite ends,the sprocket-wheel on
the main axle of the mmchme, and a chain con-

necting the latter with one of the driving-shaft

sprocket-wheels, of the auger-shaped exeava-
tor, the excavator driving-shaft, the clateh
and sprocket-wheel thereon, a chain connect-
1ing said wheel with one of the wheels on the
main driving-shaft and the segment-shaped
rack-bars, the pinions for meshing with said
rack-bars, and mechanism whereby the cleva-

tion and depression of said bars is regulated

from the rear of the machine, substantially as
seb forth.

13. In a self-propelling drain- ditching and
tile laying and covering machine, a steam-
boiier, asteam-engine, a supporting- fmmetlmt
permits the longitudinal expansion of the
boiler, acrank-wheel that has sprockets on its
penphcr;, two vertical excavator supporting
standards, and a cross-shaft at the top of the
St’Lnd‘ll‘db combined with a smalier sprocket
gear- wheel, a sprocket-chain connecting these
Wheels, a miter-wheel on cross-shaft, a corre-
sponding and meshing miter-wheel on vertical
excavator, and said Vertlml excavator, sub-
stantially as set forth.

14. In a self-propelling drain-tile d]tchmﬂ

| and laying machine, a steam-engine, a stean:-

boiler, a boiler-supporting frame, a crank-disk
with sprocketed edge, two vertical parallel
standards, two vertical frame-plates with rela-
tively-attached segmental racks, and a rota-
tively-supported cross-shaft located upon and
near thetop of the frame-plates, combined with
a smaller sprocket-wheel, an endlesschainon 1t
and sprocketed edge of the crank-disk, a mi-
ter-wheel on cross-shaft, a similar meshing
miter-wheel on vertical exeavator, a semi-cy-

lindriecal excavator-shield, and the vertical au-

ger - shaped excavator, substantially as set
Imth.

15. In a self-propelling drain- dltchmg and
tile-covering machine, asteam-engine, asteam-
boiler, a supporting-frame for the bOﬂel‘, and
crank-disk with sprocket-toothed edge, com-
bined with a smaller sprocket-wheel affixed to
a boxed and journaled cross-shaft that isplaced

| on vertical and paraliel frame-plates, sald shaft

being gear - connected to a vertical auger-
twisted excavating-blade, the excavator-carry-
ing frame-plates having stable but adjustable
support on four end-pivoted parallel bars and
two segmental racks, two pinions mounted on
parallel shafts, two worm-wheels on opposite
ends of said shafts, an upright shaft end-sup-
ported and provided with & worm-barrel that
meshes into bothh of the cqual-sized worme-
wheels, a grooved pulley-wheel mounted on
the upright shaft above these wheels, a cor-
responding-sized grooved pulley - wheel sup-

.ported to revolve horizontally on shaft fixed
on englneer’s platform, and an endless con-.

necting-belt placed taut on said pulleys, sub-
stantially as set forth.
16. In a self-propelling drain-ditching and

-tile-laying machine, a stcam-engine, a steam-

boiler, a supporting-frame for the boiler, and
an engine crank-disk with a sprocket-toothed
periphery, combined with a smaller sprocket-
wheel, a journaled cross-shaft, a miter-geared
excavator - blade and execavator - supporting
frame, a shield or vertical dirt-chamber, and
a hinged tile-conveyer having lateral guide-

. plates, substantially as set forth.

17. In a drain-ditching and tile placing and
covering apparatus, the combination of ahori-
zontal boiler, a horizontal engine, and sup-
porting-frame that permits longitudinal ex-
pansion of the boiler, with a vertical auger-
blade ditehing-tool, its dirt-elevating shield, a
curved tubular tile conveying and depositing
trough, and the oppositely-set diagonal diteh-
filling scrapers, substantially as set forth.

In testimony whercof I have signed this
specification in the presence of two subserib-
ing witnesses. '

AMOS BOUCHER.

Witnesses: -

A. A, WALP,
JNO. D. EPLER.
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