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DERSON, elvﬂenﬂ'meel ,a subject of the Queen | the drills themselves detachable from the

of Great Brltam and Ireland, residing at | gearing, e. g., they may be, and preferably 55
s Thames Ditton, London, in the eouuty of | are, held by set screws in sockets in the well

Surrey, Engla,nd, have invented an Improved knewn way.

Machine for Breaking Up Macadam or Anal- I In order that the invention and the best

ogous Road-Crusts, (for which I haveobtained | means of carrying it into practical effect, may

a patent in Great Britain, No. 19,492, dated | be thoroughly understood, I will nOW describe 60
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UNITED STATES PATENT OFFICE.

ARTHUR JAMES HENDERSON, OF LONDON, ENGLAND. -

'MACHINE FOR BREAKING UP ROAD-CRUSTS.

SPECIFICATION forming part of Letters Patent No. 513,708, dated January 30, 1894,

Aﬁplieetien flled November 9, 1892, Serial No. 451,468,

(No model.} - Patented in

Zﬁ'nglsnd November 10, 1891, Ne.I 19,492,

To aZZ whom zt QY concerm:
Be it known that I, ARTHUR JAMES HEN-

' November 10,1891,) of which the followmn* I8

a speelﬁeetlon
My invention 1e1ates to an improved ma-

equivalent gearing.

chine for breaking up a macadam or analo- |

gous road crust.

Up to the present time, the machinery nsed
for the purpose stated has been of the nature
of a massive and heavily weighted harrow
which has been dragged or pushed along the
road. The action of the teeth cannot there-

down to its work. - The carrying wheels are,
preferably, a pair, one on each side of the
front end of the fra,me The steering wheel is
therefore mounted in a suitable housmﬂ' at
the rear of the frame, midway between its
two sides, there being suitable gear provided
for eetua,tmﬂ' 1¢. The opem,twe, 2. e., crust-
breaking devwes of my invention eonmsb of
drills driven from the motor. There may be
any convenient number of drills, and they

may be arranged in one or more rows trans-

verse of or dlan'onal to the frame, those of
any one row mterspacmg those of the one be-
fore or behind it. All the drills are set at

an angle with the vertical plane, and rake

- forward so that they shall drill through the

crust. It is this drilling which is the d1stm-
onishing feature of my mventlon Suitable
ceuntershefts are provided which recelve

l

the drills held out of the crust.

Any suitable and well
known provision may be made for making

it and them in detail, referring in so doing to
the accompanying dmwmn"s whleh are to be

taken as part of this Spemﬁeatmn and “ead
‘therewith., -

ifigure 1 1s a seetlonsl side elevation illus- 65

tmtmn‘ the construction and operation of the
machine. Fig. 2 is a plan corresponding
therewith. Flﬂ' 3 1s a side elevation showing
Fig. 418 a

hauled along the road, by a traction engine

or steam road roller from which power is

taken for driving the machine drills; but it
is a matter of indifference,as far as the oper-

| sectional side elevation of a _mdehme fitted 70
20 fore be other than a riving one, all the cohe- | with a substitute drill raising and lowering
- sion latent in the crust being directly op- | mechanism. - Fig. § is a seetionel end eleva-
posed to the advance of the teeth which |-tion taken on the line 5—5 of Fig.2. Fig. 6
- must, therefore, be dragged through their | is a front elevation of the nut and guide of
work by brute force. Now according to my | the screw raising and lowering gear. The 75
25 present invention, I provide a frame WhTGh is | last two figures correspond, as to the position
mounted upon sultable carrying and steering | of the nut, with the position which the frame
wheels. This can be hauled or propelled over | occupies in Fig. 1.
the road to be broken up, by any suitable The figures show the maehlne as fitted with
motor, and is of the proper weight to keep 1t su1tsb1e devices for being hitched to, and 8c

ative parts of my invention and their co-op- 85

eration are concerned, how or by what means
the frame in which they are confained is
moved over the ‘ground and themselves

worked. The traetlen engine may bereplaced

by a steam road roller, and the flexible de-
vice (hereinafter desembed in detail) by which
the machine is hitched to the engine or roller
as the case may be, may be fixed to the rear
instead of to the front of the frame, so that
the latter will be pushed, instead of hauled,
over the road. Further, the machine 1tse1f
may. be combined with elther a traction en-
gine.or with a steam road roller in such a
way that its own frame shall form an integral

90

95

their motion from the motor, e. g., through a
band from its fly wheel, snd transmw 1t to

part of the frame of the engine or the r011e1 100
as the. case may be. ~ Or, the machine may

their respective drills threun'h miter or other heve a speelel engine combined with it by
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' being fixed to or in the frame, and therefore

10

20

traveling on the wheels, of the said machine.
But I lay no claim to any particular type of
motor as such foractuating the machine, and

therefore any one of the types referred to

above may be adopted.

The word motor is used in this specification
as signifying the engine used for hauling or
pushing or propellinn' the machine over the
road and for rotating the drills of the latter
at the same time.

a i8 part of a traction engine or of a steam

road roller; b,its fly wheel; ¢, the driving ba,nd
to the first motion shaft of the drills, a,nd c’,
a band tightening device.

d is a frame mounted upon two carrying
wheels e, ¢, and a third and rear steering
wheel . This latter is fitted with a steering
mechanism which may be of any suitable or
convenienttype. Theoneillustrated con sists
of a housing g in which the steermﬂ* wheel f

“has its bea,un%, a worm wheel ¢’ fast upon

‘which the housing g turns.

30

35

the head of the housing, 2 Worm g*® upon the
end of the steering rod g which worm gears
with the worm Wheel q’, and a hand Steelmn*
wheel ¢* fast upon the opposite end of the
steering rod. ¢° is the vertical axle upon
It is held in po-
sition by a web ¢° which is made fast to a
transverse beam g'. 'The latter is made fast

in its turn to the sides of the frame d. The .

journal for the lower end of the axle ¢° is
formed within the head of the housmg, while
that for the opposite end is formed in the
lower end of a spindle g°. The latter is ad-
justable in a vertical direction in the head of
the housing by being screwed externally and
fitted with a lock nut ¢ g°.

g™ is an oil cup.

f’, ' are a pair of transverse beams made
fast tothe Sldes of the frame d. The bearings

f? of the rod g* are carried by them and the

45

beam g°. The frame d is made fast to the trac-
tion engine or to the steam road roller, as the
case may he, by any suitable flexible device.
The one illustrated consists of a pair of mass-
ive eyes g, g'l. 'They project centrally and
one directly above the other, from the front
of the frame d to which they are made rigidly

so fast.

53
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g'* is a third eye. It is made rigidly fast to
the rear of the engine or of the roller above
mentioned, whichever is used, from which it
projects Lentrallv at a proper helwht to stand
between and be alwned with the eyes g'!, g'.

g is a coupling pin. It is passed through
the three eyes.

seribed are two-fold. The engine or roller
can turn a corner with a shmter radius than
would be possible if it and the machine were
connected together rigidly, and the vertical
play prowdes for differences in level between
the ground over which the engine or the roller
is. passing and that under the wheels of the
machine at the same timae.

. is the first motion shaft of the br aking

The advantages of sueh a |
flexible device as the one 1llustmted and de- |

up machinery. #’is a band pulley fast on
the end of this shaft, and around it the driv-
ing band ¢ is led.

¢ i8 a eountershaft driven from the shat‘t It
through suitable intermediate gearing 2" and
this latter is, preferably, of the type 1llus-
trated in the drawings.

7,7 are the drill sockets’.
ward at the same angle.

7’ 1s a transverse bar made fast to the sides
of the frame. It isof aninverted trough sec-
tion and stands at the same angle as the drill
sockets. Kach socket has a shaft 7° fast to
and axially comcldent with it. The two
flanges of the bar j” are bored at equal dis-

They all rake for-

tances to receive these shafts which are then

held each in its respective socket by a miter
pinion /. which is made fast on the projecting
end of the shaft 5° in any convenient way.

k', It/ are miter pinions fast upon the shaft
1. Hach one gears with one of the pinions &
above mentioned. [, I are the drills. They
with their sockets and miter gears are shown
as arranged in a single row across the frame,
but I do not confine myself in this respect, in-
asmuch as they may be set in more than one
row, or even in echelon, provided that they
all point downward to the crust at an angle
therewith, and at the same time forward in
the direction in which the machine is trav-
eled.

It is evident from the faet that as my in-
vention demands the use of drills and the
breaking up of the crust by a drilling action,
provision, in addition to that above deseribed
for the drills being held in an oblique plane
and rotated about their respective axes and
all traversed forward together, must be made
for the entire set of drills being easily raised
so that they may be held by the frame of the
machine clear of the crust when the formeris
traveling to and fromits work. This provis-
ion is made in the following way.

m 18 a fore carriage loosely or pivotally at-

tached to the fmme d in the following way:

A trunnion m' is formed on each side “of the
fore carriage and projects outwardly from
each rear corner through a slot m?* in the side
of the frame d. The trunnions are aligned
with each other. DBoth the slots m? are struck
from the axis of the steering wheel £ as a cen-
ter and with the same 1ad1us It is to be
noted that the drills are carried by the said
main portion. The frame d is raised up from
or lowered down upon the fore carriagze by
the following mechanism:

n is a standard bolted upon the fore car-
rlaﬂ'e

n’ is a hand wheel, and 7? a miter pinion

70

75

80

DO

95

100

105

LIO

(15

120

125

fast upon the 1espect1ve ends of a spindle n®

which works in a bearing upon the top of the
standard 7.

n*is a vertical serew. It works in suitable

bearings but without advanecing in either di-
rection,

n is a miter pinion fast upon the top of the
serew 7 which latter is so placed that the two

[3C




pinions n? 7° mesh together.
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- must therefore move with the ‘hand wheel n'.

10

- would Dbe separated

15

~ is always about a vertical axis.

n’ is the nut with which the said serew en-

-gages and through which the frame d -is
moved. It isobvious that thisserew n! must
always be vertical, for if it were pivoted

upon the said fore carriage in such a way that
it could follow, or accom modate itself fo, the

motion of the frame d as the latter is bemg |

raised or lowered, the miter pinions n? »°
1t, therefore, becomes
necessary that the nut 78 shall be attached to
the frame d in such a way that the latter can

be moved in either direction through its arcu-.

lar motion while the motion of the serew nt
The follow-

ing method of attaching the nut to the frame

20
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has been devised for the purpose.

n'is a disk. Jtissupported eentrelly with-
in a recess n®larger than itself and cut in the
face of the frame behind the screw nd

It is passed through the side of the

keeps the disk in position but allows it to
turn with the stnd N abont the ems of the
latter.

ntisaV shaped enlargement upon the back
of the nutn® and fast to it. It engages in a
correspondingly shaped groove or gmde cut
across the face of the disk n. When there-
fore the frame d is raised or lowered, the disk
and stud are turned about the axis of the
latter, while the former slides upon the en-

| la,rﬂ'ement ntl.

40
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0° 18 a transverse shaft.

Referrlnﬂ' to Fig. 4, the modification 111118-
trated thereln i8 conﬁned to the mechanism

for raising and lowering the drills and con-

sists of a quadrant and pinion gear actuated
through a worm and worm wheel gear. Ac-
cording to it,the fore carriage m is d1scerded

the front pelt of the frame restlng upon the

axle of the carrying wheelse,e. 0 1s a quad-
rant struck from the axis of the shaft 2 as a
center. It stands in the vertical plane and
is made fast to the beam 4" to which it '1s
braced by a second quedmnt and a web 0.

It has its bearings
in the sides of the frame d. o° is a spur pin-
ion fast npon the shaft o? in the plane of the
arcs o, o’. It meshes with the correspond-
ingly toothed arc o. There may be a quad-
rant o and a pinion 0® at each side of the ma-
chine. o!is a worm wheel fast uron the shaft
0® near the off side of the frame d and 0° is a
worm engaging therewith. It is fast upon
the end of a shaft p which can be turned in

suitable bearings by means of a hand wheel 6%

I claim—

1. The combination in and with the frame
of a machine for breaking up the crust of a
road over which it 1is treveled of traveling

wheels supporting the said meehme,& trans-

fixed to the sides

verse bar held within and

of the said frame, aseriesof equidistant bear-
ings at an angle with the vertical plane and

' The serew n* | raking forward therein, drill sockets adapted
to rotate in the said bearings respectively,

detachable conical nosed drills severally held
in the said sockets, a transverse shaft having

e

4

] O

its bearings in the sides of the said fralne, |

gears fast on the said shaft and engaging sev-

__ era,lly with those on the drillsockets, asecond

transverse shaft having its beerlnws in the
sides of the said frame, a driving pn_lley fast,

| on the said shaft, gearing adapted to transfer

the rotary motion of the latter at a reduced
speed to the first mentioned transverseshaft,
and a motor attached to or incorporated with

the said frame and adapted to drive the said

second transverse shaft through the driving
pulley thereon and to travel the machine.

2. The combination with the frame of a

machlne for breaking up the crust of a road
over which it is tra,veled, of a rear traveling
and steering wheel having its bearings in a

- | vertical housing carried by and adapted to
nR is a stud fast to the center of the back |
of the disk and projecting from it at right
~angles.
frame and receives a heldmﬂ' nut n'® which

move upon a vertical axle fixed to the said

_frame, a worm wheel fast upon the said hous-

ing, a steering rod carrying a worm engaging
with the said wheel, front traveling wheels

together with the S&ld steering wheel sup-

portmﬂ' the said machine, a transverse bar
held within and fixed to the sides of the said
frame, a series of equidistant bearings at an
angle with the vertical plane and raking for-
ward therein, drill sockets adapted to rotate

in the said bearings respectively, detachable

conical nosed drills severally held in the said

on the said shaft and engaging severally with
those on the drill sockets, a second transverse
shaft having its bearings in the sides of the
said frame, a driving pulley fast on the said
shaft, gearing adapted to transfer the rotary
motion of the latter at a reduced speed to the

first mentioned transverse shaft, and a motor
| attached fo or incorporated with the said

frame and adapted to drive the said second
transverse shaft through the driving pulley
thereon and to travel the machine,

3. The combination with the frame of a

machine for breaking up the crust of a road
over which it is treveled of an under carriage
pivoted on a horizontal axis under and to the
said frame, a pair of traveling wheels having
their bearings fixed to the eald under car-

riage, a VeI'tICd,l serew adapted to turn about

30
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‘sockets, a transverse shaft having its bear-
ings in the sides of the said frame, gears fast

105

110
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its axis only in fixed bearings carried by the

said nnde1 carriage, a traveling nut on the
said screw, a disk held in the vertlcel plane

to the said frame and capable of rotation in

the said plane about its axis, a V slide fast

125

to the said nut and engaging in a V groove

| in the adjacent face of the dlsk a rear steer-

ing wheel baving its bearings in-a vertical
honsmn' carried b} and adapted to move upon

| a vertical axle fixed to the said frame, a worm

wheel fast upon the said housing, a steering
rod earrying a worm engaging with the said
wheel, a transverse bar held within and fixed
to the sides of the said frame, a series of equi-

130
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distant bearings at an angle with the vertical
plane and raking forward therein, drill sock-
ets adapted to rotate in the said bearings re-
spectively, detachable conical nosed drills
severally held in the said sockets, a trans-
verse shaft having ifs bearings in the sides

of the said frame, gears fast on the said shaft

and engaging severally with those on the drill
sockets, a second transverse shaft having its
bearings in the sides of the said frame, a driv—
ing pulley fast on the said shaft, gearing
adapted to transfer the rotary motion of the
latter at a reduced speed to the first men-

tioned transverse shaft, a motor attached to

513,708

or incorporated with the said frame and 1g ;

adapted to drive the said second transverse
shaft through the driving pulley thereon and
to travel the machine.

In witness whereof I have hereunto set my

hand, in the presence of two subsecribing wit- 20

nesses, this 25th day of August, 1892.
ARTHUR JAMES HENDERSON,

Witnesses:
Hexry H. LEIGH,
22 Southampton Bwildings, London.
THOMAS LAKE,
17 Gracechurch St., London.
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