July 27, 1926. |
' ) D. S.. MONROE

ROAD EXCAVATING MACHINE
Filed July 17, 192%

o
3
_yf )
BN
™~ &
s;‘f A Sl
RGBS
m NN
R S AS Ny
. f\‘\(~ I’ \
N ~ 3y L.
(& A <
oo;!
I
Sk
ool y
Q ) g\§ B
_ e 2 ol G
N F il »
N N Wl AR |
. X AP /
. I )| X ..
~| > U
L‘\ : Q I/ ! % 4 ‘ . g:
IOV N 1[5
N SES
"SR
oA
q [o;
/“\éb—vu 7 -;_2:\-0
Ny =
IR S
S AR
| A
& X
= i
\Q 0
R NEs
kS
. wl
& ,

1,593,948

3 Sh,eetsy-rshe‘et 1

36



July 27, 1926, PO N 1,593,948
. | : D. S. MONROE -
ROAD‘E-XCAVATING MACHINE. .

- * Filed July 17, 1922 3 She¢ts-Shest 2

____'..’.__.-_}v‘_

- Fig
'-"“7_96' _

:______._. o ______'-{»ﬂ-}.—___:_h'p:-!_-
[ A S

5 77

7//

Lot B Tndintes fuiantins

INVENTOR:
Danviel S.MoNROE.

‘A rra»w)vi:x



July 27, 1926.

: 1,593,948
D. S. MONROE ;
ROAD EXCAVATING MACHINE .
Filed July 17, i92s 3 Sheets-Sheet 3
Fig I | | '
5. 62
] 6’
S
14y 7‘; '
7 2
Y48
B— el ey =
! |
7
78
A
s oy \ .
L 5(5 ‘,\/"l’\\ . F/ -P'. .
4 W e 2
FT \\ 45 ART 7.7
==
I RN NN AR
.II M /;’;‘ - :
| A & i
7 77 )
' o
INVENTOR:

DANIEL S.MONROE:




Patentea July 27, 1926.

P 1’593‘»9481’ o

 UNITED STATES

PAVE‘ENTOFFECE.

* DANIEL SHAW MONKOE, OF PORTLAND; OREGON,
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This invention relates to- machines for

‘making excavations in or along roads and-

streets.

An object of the invention is to provide a

5 machine which will excavate “asphalt and
other pavements as well as ordinary dirt

roads, and will load the excavated material.

into a truck..’ S S
~Another object is to provide a machine
10 of the indicated  character whose excavator
is adjustable by power-operated means so
- as to, vary the depth of the cut made. v
Further. objects are to provide a novel
form of material elevating means, and mech-
. 15 anism for adjusting the position thereof.

. Still another ohject is to construct ‘a ma- -

chine which will operate either forward or
backward - with the.same efficiency, under
certain-conditions. S e
26 - The invention- has' many other objects
 which will appear from the following de-
tailed -description of one preferred embodi-
nent of the invention. R
In the accompanying drawings; ‘wherein
25

ferred form of the invention:—

Figure 1'is a side elevation, with parts,
0. section, to show: the' construction more-
clearly, of a machie constructed in accord-.

80 ange with the principles of the invention

)
- Figure 2 is a:plan view thereof;

Figure 8'.is a vertical transverse section

on the line 3—3 of Figure 1;

- Figure 1;and -

Figure 5 is a somewhat diagrammatic

view of the rear end of the machine showing
the power drive for the rear axle. =~ -

40 Referring more specifically to the draw-

~ ing and to the preferred embodiment of the

invention appearing therein merely by way:
of illustration, there is shown an excavating .
machine capable of traversing g highway"

45 under its own power, and including a main
frame 10 supported by four or more wheels,

the.two forward- wheels being' movable by a .
steering gear; and the two rear wheels being

‘power driven, all as appears clearly in the
@ drawing. "The main frame 10 is of any well
Jnewn construction and needs no. further
description, : RERS .

Upon the ‘main frame 10, there is sﬁp-,

“ported in super-imposed’ relation. an ankil:

ging and material elevating elements. The

25 is shown, for illustrative purposes, a pre-.

iary frame 11 which in turn supports dig-

auxiliary frame is mounted ,s;o that its posi-

tion relative to. the main frame, and hence
relative to the ground, may be varied to suit
conditions, wherefore the excavating element

60

will dig deeper or more shallow. as desired. .
My preferred  means - for. adjusting’ the .

-height -of the auxiliary ‘frame 1s shown in
" the drawings and consists of brackets 12 on
frame 10.and-other brackets 18 on frame 11-

directly above:brackets 12; a serew 14 bears

-at its lower end on each lower bracket 12 and
- engages each bracket 13 with its threads,
80 -that when the screw is turned, the frame
11 is lifted or lowered relative to the station-

ary frame 10. - Gl
While each: screw 14 might be turned by
hand power, I prefer to employ motor oper-

~ated -mechanism controlled by the operator
~of ‘the machine.” The upper end of each

screw 14 may be continued 'above the braclet

13.as a key-slotted spindle’ (see the screw 14 - ‘

at the left.end of Figure 1). Upon the said

upper ends of each screw shaft 14 a bevel -
-gear 15 is keyed or otherwise mounted so as’

80 -

to:slide longitudinally thereon and yet trans- -
mit power:to the screw shaft when rotated.  :. -

A shaft 16 extends’ longitudinally: on eacly
siue of frame 11 and carries a bevel pinion’

17.at . its forward end, meshing with - the
bevel gear 15.  .The right hand shaft 16 (ds

86 -

viewed from the front-of the machine) has

This shaft 16 is:driven by a bevel pinion 18
meshing “with .a_bevel -pinion 18° in turn

~a-bevel pinion 17 secured to its rear end -
- *- which meshes with the rear bevel gear 15,
Figure 4 is a fragmentary sectional view,

, S
85 fhe section line being indicated at 4—4 in-

driven by a'train of gears 29 (Fig. 2) con- -

‘nected with the motor which drives the ma-
chine. | The arrangement is such that the
~motion of the shaft 16 may be reversed, or
it may- be stopped, at the will of the: op~

erator.:: S e e R
. The shaft 16 on the left side of the ma-

chine carries a bevel gear 19-at its rear end

(see Fig. 2), meshing Wwith gear 20 on shaft

21.. The latter shaft is: turned by means of -

100

bevel gears 22 and 28, the Iatter on a shaft

25.. In ‘order to rotate the ‘adjacent bevel -
gear 15, shatft 25 mounts a bevel pinion 24
~nieshing with gear 157 and at the .rear end

195"

of shaft 25 another bevel: gear 26 ieshes -

with abevel gear 27 on @ transverse shaft 98. =
- The latter is.in turn driven by a train- of
-gears 29* actuated by motor 80, and the shafs
‘28 may be reversed or cut off altogether from
‘the source of power.. By the mechaniem de-
-scribed the four: screws 14 are simultane- -

SRl
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ously rotated in the same direction to raise
or lower the auxiliary frame 11 to any de-
sired extent. ,

Upon frame 11 at opposite points, two
shaft hangers 31 are secured providing jour-
nals for a shaft 82 upon which a digging
dvum 93 is secured. The drum 33 carries
tecth 34 and 85, the teeth 34 being straight
and preferably extending at an angle to
vadial lines through the dium axis with
their ends stoping forwardly when they are
in their Jowermost positions, and the teeth
35 being Lent away from the transverse me-
dial plane of the druin, as seen in Figure 2.
Preferably the teeth 84 and 35 are arranged
in alternating circular series, as shown. As
clearly. shown in Figures 1 and 2 the teeth
in adjacent rows are arranged in staggered
relation. The drum 33 is rotated from the
motor 30 by gears 857, 36 meshing with gears
37, 38 on.a countershaft 39. The gears per-
mit o change in speed of rotation of the
drum to'be had. A clutch 40 controlled by
o lever 41 allows the operator to shut off
power from gears 37 and 38 and hence from
the digging drum: The countershaft 39 is
rotated by a bevel gear 42 meshing with
bevel pinion 48 on shaft 44 (Figure 2). A
clutch 45 is interposed between shaft 44
and motor 30 and a clutch lever 46 gives the
operator  contrel over the rotation of
shaft 39. :

Besides the digging drum, the frame 11
mounts the material elevating and conveying
means, by which the material loosened from

‘the road by the digging drum can be car-

ried up to a nearby motor truck to be trans-
ported away. There are two journal bear-
ing supports 47 in which the journal bear-
ings 48 are slidably mounted. ‘A shaft 48
is received at each end in the bearings and
upon this shaft is mounted an elevating or
conveying drum 49 provided with dirt hold-
ing pockets 50 preferably of the shape
shiown in Figure 1. The function of drum
49 is to pick up the dirt or fragments of
pavement cut by the digging drum and de-
posit sich material onto a conveyer located
forwardly thereof. _
The mechanism which I prefer to use to
rotate the elevating drum includes a worm
gear 51 on shaft 48 driven by a worm 52
on a vertical shaft 53 (see Figure 1). The
elevating dium is preferably adjustable on
the frame 11 independently of the digging
drum so that its closeness to the surface of
the road may be regulated to suit conditions,

‘and the bearing 48* is'slidably mounted in

the hanger or bracket 47 for this reason.
Obviously when the shaft 48 is moved up-
wardly, the worm gear 51 moves with it,

and provision must be had whereby the.

worm 52 also moves. This result may be
réached by slidably mounting the worm 52

on its shaft 58 and keying it thereto whereby

1,593,948

power is transmitted to the drum 49. The
upper end of shaft 53 mounts a bevel gedr
54 driven by a bevel gear 55 fast to a shait
55° on. which is also mounted a sprocket
whee] 56. £ sprocket chain 57 joins wheel
56 and a drive wheel 58 (Figure 2) on
counter shaft 89. It has been previousiy
mentioned that countershaft 89 is driven by
the moter 30, and may be disconnected there-
from- by clutch 45. Thus. when the clutch
45 is disengaged; both the digging drum and
the elevating drum are idle.

To adjust the height of the conveyer
drum 49 there is a serew 59 passing through
o fixed part of the frame 11 and engaged
therewith by its threads, and secured.at its
lower end to the shaft bearving 48% so that
when the screw 59 is turned the shaft 48
will be raised or lowered: It will be under-
stcod that there are two screws 59 on oppo-
site sides of the machine; a description of
how one is turned will suffice for the two.

The screw 59 is connected to a shaft 60
carrying at the upper end bevel gears 61
and 62, one of which is an idler gear. Both
bevel gears 61 and’ 62 mesh with a bevel
a1 63, which is supported above frame 11.
re well known means is employed to en-
gnge and disengage the shaft 60 from bevel
gear 63, so that the screw 59 does not rotate
eicept when the operator wants it to. There
is a sprociet wheel 64 secured to gear 63
and a chain 65 transmits power thereto from
shaft 89. _ :

The material elevated by the drum 49 is
dnmped by the drum onto a belt conveyer,
in the preferred embodiment of the inven-
tion, and this conveyer is located forwardly
£ the drum, so that the material is carried
ut at the front of the machine. In Figures
and © there are shown two belt conveyers
0 and 73, the former running crosswise oi
the machine adjacent the elevating drum,
the latter extending longitudinally of the
machine and receiving material from the

Oe i

{

T O

“former. and rising to any desired height so

that the exeavated material may be dropped
into a wagon or otherwise disposed of. The
means tor driving these conveyers includes a
chain 66 actuated by shaft 55 and in turn
driving shaft 67. The bevel gear 68 (Tig.
9) on shaft 67 meshes with gear 69 fast to
the shaft whick drives conveyer 70. This
convever is located somewhat below ‘the cen-
ter of the drum 49, as seen in Figure 1, and
receives all the material elevated by said
drum-as the pockets 50 are successively pre-
sented Lottom side up. In order to guide
the dirt onto the belt 70, there may be boards
71 above the belt and extending the length
thereof or at least the width of drum’49.
The conveyer 70 is preferably horizontal.
‘The conveyer 78 is driven by a sprocket
chain 72 also deriving its power from shaft
552, Any well known mechanisin (not
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shown) may be used: to fzd]ust the hewht of

the upper énd of this conveyer..
At the rear. of the machine Lheve is”

drive gear for the hind ‘wheels so that thelb

machine is" self-propelled.. See Figure 5.
The motor shaft extends to.a point near the
rear- axle where a clutch 74 is provided.
This clutch. permiits the power from the mo-

tor to be transmitted or disconnected from
a. sprockeu wheel T4* with which a- sprocket,
This chain- drives a shaft

chain. 75 engages.:
76 which enters the differential gear casing
77, whereby the rear wheels are drlven In

“order. to tigliten the chain 75, a link 78'is -
swingably mountcd on the rear end of frame

11 and carries-a ‘sprocket wheel 79 over
which chain 75 passes.. To the link 78 & sec-
ond link 80 is pivotally connected, and a le-
ver 81 mvoted on lower frame 10 prov1des
means to swing link 78 to cause slack in the
chain to be taken up. It will be readily un-
derstood that some such mechanism as the

one just described is necessary because the

distance between frames 10 and 11'is varied
by the. operator. .. The chains 66 and 72,

which transmit power between sprockcts
mounted. on'upper frame 11 and the con-
veyers which are carried by the lower frame
10, must also be provided with some means
for taking up their slack, although in the

“drawing such means are: oml‘fted for the sa,ke

of clearness.
The cperation of the machine may: be
stated in a few words.  When the motor is

started, the operator can adjust the relative

posmon *of the two frames, and. hence' the
position of the digging drum, so that the
teeth 34, 35 of the Tatter Louch the road or
pavemeht surface. - Then the clutch 45 may
be engaged and. afterwards the clutch - 40,

Whereup(\n the digging drum starts rotatmo”
and breaks up the pa vement into'small frad- N
The speed of Totation of the drum is-

ments.
changed by shifting gears 87, 38 into or out:
of engacement with the gears 36, 35> be-
fore the countershaft 59 starts IOt‘\tLﬂO
As the drum 83 rotates in ‘a clockwise direc-
tion, it piles up. the ‘excavated material in

front of it, as indicated in Figure 1, and this
material is lifted by drum 4:9 rotating coum- -

ter-clockwise. The teeth of the. dmomo
drum will cut from. one- half inch to 8ix
inches deep and will work in dirt, on as-
phalt, or macadam. The machine operates
ent1re1V under its own power and may. be
moved from place to place with all its work-

ing parts at rest. It may operate backward.
as well" as. forward on all dirt road; and.
‘movement - any well

to effect backward-
known form of reversing gearing may -be

interposed between the engine, Tand the
Obviouslv when the machine’

sprocket 742,
operates backward, the elevating drum 49

‘is lowered to the bottom of the cut made by
the dmgmg drum, Whlle in forward opera-"

‘tion the drum’ 49 is somewhat above the'
- original surface of the road, -as seen in Fig-
The screws 14 Whlch raise and lowel ‘

ure 1.

8 :

frame 11 are usually operated: simultane-:

ously ; but it is an easy matter for the opera-
tor to-raise or lower one side of the frame
at a time, because the two sets of screws are

as described.

ihe machme is deowned to, remove thc"’

surtace from: roads: and _streets, but it can:

‘be employed £ for: other uses, snch as 111 d 1tcL

1110

trative purposes, it will be understood that
many “changes from the above involving

oinigsion, reversal, substitution or alteration

of parts might be made without involving

invention, and all such changes I regard as'
within the scope of my 1nvent10n, which is

best defined in the. 10110W1ng claims.
- What is claimed ig:—
1. In a machine of the class. descrlbed a

- main frame, a digging drum substantlally

cylindrical ‘in form and ‘rotating about a

70

‘turned by entirely independent mecham sins,

While T have degcmbed in detail one spc— o
cific-embodiment of my invention, for illus- 8

'3
(5130

hc""uonta] axis transverse relative to the ma- -
chine and wvertically adjustable relative to ..

said main frame, said drum carrying a plu—
rality of teeth arrmged in: clrcular .series,
certain of said series being ‘made up of
straight teeth, the other series being made up

of teeth whlch are bent mtermechate of their

ends, the bent teeth and straight-teeth alter-:
natlno lonoltadmaliy of the drum, and the
bent teeth on either side of the medial trans-
verse plane of the drum extending in the

genera}] chrectlon of the rnearer end of. thc
drum

2. In a machlne of the class descmbed )
majn frame, a digging drum substantially.

cylindrical - 111 form. and rotating about -a

borizontal axis transverse relative to the ma-
chine and suppozterl below said main frame,

~said drum carrying a plumhtv of teeth ar-
‘ranged in circular s uemw,
-ries ‘heing . made - up of. th,mht teeth” in-.

ertain of said se-

clined with respect -to radial: Jines through

-the axis of the drum and- sbpn.h forwardly

in the direc tion  of tra wvel of the maching:
when ‘said teeth are in. their lowermost po-

100

110

115

sition; the other series being made up’of

ends, the bent teeth and str azaht teeth alter-
nating longitudinally of: the drum, and the
bent: teeul on: either side of the middle of the

»tceih which are bent mtem,er.u%c of their -

120

drnm inclined outwardlv toward the nearer. .

end of the dram.
8. In a machine of the class des cmbed 2
dlggmo drum substemtmllv cylindrical in

form and rotating about.a ‘horizontal axis

transverse }'ehtlve 1o the lﬂa(,h']n said drt um
carrymg a plurahty of teeth arranwed in.
circular series; certain: of: sald Sseries bemo
made: up of. stmlght teeth ‘the othcr series’

11\,‘
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being made up of teeth which are beat in:
termediate of their ends, the bent teeth and
straight teeth alternating longitudinally of
the drum, and the bent {eeth on either side
of the medial transverse plane of the drum
extending in the general direction:of the
nearer end of the drum, the teeth in adja-
cent cireular rows being staggered relative to
each other.

4, An excavating machine for roads, pave-
ments and the like, comprising a vehicle
having a main' frame, an auxiliary frame
mounted for vertical adjustment on said
main frame, excavating means supported be-
low said auxiliary frame, a vehicle propel-
ling motor mounted on the auxiliary irame,
and means also driven by s2id motor for
effecting the vertical adjustments of said
auxiliary frame and said excavating means.

5. In a machine of the class described, the
combination' of a main. vehicle frame; an
auxiliary frame on the main frame, excavat-
ing means carried by said auziliary frame,
a series of adjusting screws between the
main frame and auxiliary frame, a motor
on the auxiliary frame connected to propel
the machine and to actuate said excavating
means, and clutch controlled power con-
nections between said motor and said adjust-
ing screws, whereby one side of the aux-
iliary frame may be raised higher than the
other for effecting the desired adjustments
of said excavating means.

6. Tn a machine of the class described, in
combination, a main frame, an auxiliary
frame, excavating means and conveylng
means independently mounted on the aux-
iliary frame, a motor for driving both
means, and means interposed between the
two frames whereby the auxiliary frame
may be lifted or lowered to vary the amount
of digging done by the excavating means,
and mechanism connectable to the motor for
actuating the means interposed between the
frames.

7. In a machine of the class described, in
combination. a main frame, an auxiliary
frame, a digging drum carried by the aux-
iliary frame, an elevating drum likewise
carried, means for adjusting the position of
the auxiliary frame rvelative to the main
frame whereby the height of the digging
drum is varied, and means for adjusting
the position of the elevating drum independ-
ently of the frame adjusting means.

8. In a machine of the clags described, in

- combination, a main frame, an auxiliary

frame, a digging drum carried by the aux-
iliary frame, an eclevating drum likewise
carried, means for adjusting the position of
the auxiliary frame velative to the main
frame whereby the height of the digging
drum is varied, and means for adjusting the
position of the elevating drum independent-
Iy of the frame adjusting means, and motor

1,593,048

driven mechanism connectable with both of
said adjusting means whereby the two ad-
justments may be made independently at the
will of the operator. :

9. In a machine of the class deseribed, in
combination, a main frame, an auxiliary
frame, a digging drum carried by the aux-
iliary frame, an elevating drum likewise
carried, means for adjusting the position
of the auxiliaiy frame relative to tlie main
frame whereby the height of the digging
drum is varied, and means‘for-adjusting the
position of the elevating: -drum independ-
ently of the frame adjusting means, said
frame adjusting means acting independent-
ly on opposite sides of the auxiliary frame
to tilt the frame and hence the digging
drum. ' ‘

10. Tn a machine of the class described,;
in combination, a main frame, an auxiliary
frame, 2 digging drum carried by the aux-
v frame, an elevating drum likewise
carried; means for adjusting the position of
the auxiliaty frame rvelative to the main
frame whereby the height of the digging
dium is varied, and means for sdjusting the
position of the elevating drum indenendent-
ly of the frame adjusting means, said frame
adjusting means acting indeperidently onl
opposite sides of the auxiliary frame to tilt
the frame and Hence the digging drum, and
motor driven mechanism connectable with
both of said adjusting means whereby the
two adjustments may be made independenit-
Iy at the will of the operator. -

11. Tn a machine of the class deseribed,
in combination, a main frame, an atixiliary
frame adjustably supported thercon, an e%-
cavating element carried by the auxiliary
frame, an elevating element likewise car-
ried, conveying means supported on the
main frame, and means whereby the aux-
iliary frame may be tilted transversely of
the machine.

12. In a machine of the class deseribed,
in combination. a main frame, an auxiliary
frame adjustably supported thereon, an ex-
cavating element carried by the auxiliary
frame, an elevating element likewise car-
ried. and adjustable in a vertical“diréction
on the auxiliavy frame by independently
operated means, conveying means supported
on the main frame; and means whereby the
auxiliary frame may be. tilted transversely
of the machine.

13. In a machiné of the class described,
the combination of two relatively adjustable
frames, one of which carries a motor, a dig-
ging element, material lifting’ means, and
mechanism whereby the motor drives said
element and said means, means driven by
said motor for lifting ‘and lowering the
frame which carries said element and means,
the other frame being mounted on wheels,
and means whereby the motor drives the

95
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rear wheels to propel the machine"along a

14. In a machine of the class described,
the combination of a main frame, an aux-
iliary frame supported by the main frame,
a digging element on the auxiliary frame,
material elevating means on the same frame,
means for raising or lowering the auxiliary

frame or tilting it transversely in either di- -

S

rection, and means for adjusting the héi’ght 10
of said material elevating means independ-
ently of

frame. o S .
~In testimony, that I claim the foregoing

-as my own, I have hereto affixed my signa- 16

ture.

 DANIEL SHAW MONROE. . =

the adjustment of the auxiliary ,f’» :



