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latented Oct. 30, 1923. 

UNITED STATES FATEST FF. Sa'd 

EARL, S. KNIGHT, OF WATERLOO, IOW.A. 

GRADING AND EXCAVATING ACHINE. 

Application illed July 26, 1922. Serial No. 577,531. 

1 () (it i? hon if n (tyron re?') : 
ise it lown that I. EARL S. KNIGI iT, a 

citizei) of the linited States, residing at 
Waterloo, in the county of Blackhawk and 
State of Iowa, have into inted certain new 
and list fit improvements in Grading and 
l, Xcavating Machines, of which the follow ing is a specification. 
This invention relates to that class of 

gratling and excavating machines having an 
endless conveyor provided with a series of 
receptacles and cutters, and having cutter 
and scraper mechanisms located on opposite 
sides of such endless conveyor and adapted 
to dig and deposit material in position to be 
raised or carried away by the endless con 
veyor mechanism. 
The principal object of the invention is 

to provide a simple, economical and efficient 
road grading and excavating machine. 
A further object of the invention is to pro 

vide an efficient road grading machine 
adapted to cut or dig into the earth to a 
suitable depth and form a suitable prede 
termined grade, or graded surface, of the 
desired width and shape or conformation, 
with facility and with a minimum expendi 
tare of time and power. 
A further object of the invention is to 

provide an efficient rosa grading and ex 
cavating machine of simple and economical 
construction, which is adapted to cut or ex 
cavate to the desired depth and form an 
uniform grade of the desired width, pitch, 
and conformation notwithstanding the ir 
'egularities of the surface of the ground or 
area to be graded or operated upon. 
Other and further objects of the invention 

will appear from the following description 
and claims, and from an inspection of the 
accompanying drawings, which are made a, 
nart hereof. - 
The invention consists in the features, 

'i)mbinations, details of construction, and ar 
rangement of parts herein described and 
claimed. 

in the accompanying drawings: 
Figure 1 is a view in side elevation of an 

ordinary excavating machine frame pro 
vided with improved grading and excavat 
ing mechanism constructed in accordance 
with my invention: 

Fig. 2 is a bottom play view looking up 
ward, taken on line 2-2 of Fig. 1, showing 
the bottom of the main digging beam or 

booia and digging buckets and main digging 
lucket-supporting chains, and the side dig 
ging and deflector scraper mechanism; 

Fig. 3 is a top plan view in detail showing 
the rear portion of the digging bean or 
boim and the laterally projecting sile frame. 
arms connected there with, and showing the 
side shafts and side digging chain stipports; 

Fig. 4 is a view in transverse section taken 
on line 4-4 of Fig. 3, showing the rear 
portion of the main digging beam and th& 
adjustable side frame members thereon; 

60 

Fig, 5 is a view in side elevation, showing 
my improved laterally tiltable main frame 
and grading mechanism supported upon the 
tractor mechanism of in ordinary and well 
known form of excavating machine; 

Fig. 6 is a detaii end view in front, eleva 
tion, showing the manner of pivotally con 
necting the front portion of the main frame 
with the front axle; and 

Fig. 7 is a view in transverse vertical sec 
tion taken on line 7-7 of Fig. 5 showing the 
manner of mounting the rear portion of the 
main frame upon the tractor mechanism, 
and the means for operatively connecting the 
tractor mechanism with the engine or source of power. 

In constructing a road grading machine, 
or grading and excavating machine, in ac 
cordance with my invention and improve 
ments, provide a main frame 1, which is 
mounted upon suitable front supporting 
wheels 2, having an axle 3 extending trans 
versely of and operatively connected in sup 
porting engagement with the main frame 1 
by suitable connecting means which, by gef. 
erence, comprises an upright bol: or king 
bolt 4 rotatively mounted in a suitable verti 
cal opening in a transverse forward frame 
member 5 of the main frame i and having a 
depending head 6 having side flanges 
which are spaced apart and extend down 
ward on opposite sides of the axle 3. A 
transverse bolt 8 extends through the de 
pending flanges 7 of the bolt head 6, and 
through a suitable horizontal opening in the 
axle 3, or in a suitable connecting member 
or clip connected with or forghing a part of 
said axle. . . 

The rear portion of the main frame 1 is, 
by preference, supported by means of suit 
able tractor mechanis; 9, which may be of 

70 
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any desired well known or suitable form, 
and comprises a rear sipporting fragg it, ai 3.33 



2, O. 
the is: 2ndi 

S 

chains 3r flexible 

or supporting wheel3 pi. S 12, 
13 Aguated ein axes 14 and 15, respectively, 
said a njounted in turn upon the 
Alain 
irara: usual manner. 

enable the main fraine, with 
it other mechanisii supported 

iited with respect to the 
echanisia or tracter mechanism 
-- ... -- the rear portion of 

is, by preference, connected 
by the caterpillar mech 
2chanisia 9, as folio vs : 
Sverse raine in seabel's 3 

said transverse men 

and each provided $5ith a 
g side fianges S. And a: 
is verse pivoted frane ci 

rposed between the caterpillar 
2 y in rain: }. The transverse fraang grase 

prises in its construction a pair of 
are members 20, the opposite 
gi are contected by means of 
3:22nbers 21 located on opposite 

{{he Baain fraine. Each of the 
se neithers 20 extends yetween a 
the fanges 18, i8, of a correspond 

35:Sverse obtura frame member 16. 
gav cylindrica sieeve or thi:;ale 

3. 

3. 

& 2.3 g). 
38 : : A: 

sing raisie 
i; ::::ct is 

: 

35, 2 - s 
s: 

3S 225Sye:’ss if a.s. 
se frame 3 3:ie 3. 

;3. d at is opposite ends 
Jesponding tractor franity inember 

le nears which taay by in the 
3. ori) of a city sieave or pivot, 23 Jaotint 

ed in each end of the axle i9, each of said 
31; hoiiovy seeves of pivots having its opposite 

ands anchored in a pair of eaid fraiae inen 
be:S 23. Whica are spaced apart to receive 

rojecting bearing Feinber or 
2: of a corresponding tractor 
Y. a which exties is 

: or 22, 
liais versa iraz. 
sected 

twice 

the maii; frazine in a horizosnia 
{h the Gaisa frame y 

3: 

, above described, by siliigi 
ing aiti driving i.e. ns. 

if the tie vige sic'vi. i2. 

ed fragae 
opposite : 
Seaygs: : 

pose toothed sprockai, wheels 
to the opposite ends of 
each operatively collected 

-- s "wage 3: 

i. Irisii irage, 
pizzine at or 

s 

--- 33 ga35 finee 
:... .24. . ai. 33, it is s 

, Sis 
tively coine 

siae. 
aeciians 

siesired 3rdia: 'y 3 is Y, 
For exalta;)le, 3 & r 
34 is fixed to the shai, 
82 gig gagement with a "wari (7 ges 
fixed to the shaf3, 3G, 'A'le shaft, 3:3 is 
provided with a tooted 
fixed thereto. And said is 
is operatively connected 7 
traction shaft, 37, on the is 
lineairs of the sprocket chair 88 
tion shaft, 37 being operative 
with the enging shaf: 39, by tre 

- f gears, which may 
ary and well 

5 
a", 

gears and shaft necisiisa, by 
: 2 trac "g 
gries witi, 
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in common use and familiar to those skilled 
in the art, and are particularly well known 
and in common use upon ditch digging ma 
chines, or what is commonly known as 

it is therefore deen 
ed tunnecessary to describe said gear mech 
a nism and shaft nechanism herein, or to 
illustrate the same in detail, or otherwise 
than as shown in the drawings. 
The traction shaft 37 is operatively con 

nected with the engine 25 or other source of 
power by connected shafts and a train of 
gear's 40 of the usual ordinary and well 
known form which is in common use on or 
dinary excavating machines, and therefore 
need not be described or shown in detail 
herein. A main driving shaft 41 of an 
ordinary and well known form of trench 
digging or excavating machines is mounted 
on the main frame 1 and operatively con 
nected with the engine shaft, 39 of the en 
gine 25 in the usual manner. And shafts 41, 
43, 39, 37, 48, 51, 54, conveyor 58 and tilt 
ing screw 142 are operatively connected in 
the usual ordinary and well known manner 
by gear and clutch mechanism-not shown 
but which is common and well known in the 
art. A belt wheel 42 is fixed to the main 
driving shaft 41 and operatively connected 
with a reversing shaft. 43 by means of a belt 
pulley 44 fixed to said reversing shaft, and a 
belt 45. The reversing shaft 43 is oper 
atively connected with the engine shaft 39 
in the usual and ordinary manner, by means 
of suitable reversing gear and clutch mecha 
nisul-not shown. The main drive shaft 41 
is operatively coni;ected with the traction 
shaft 37 by means of a spur gear wheel 46 
fixed to said main drive shaft and a spur 
gear wheel, 47 fixed to the traction shaft 37. 
The traction shaft 37 is operatively con 
nected with the intenediate shaft 48 by 
means of a spur gear wheel 49 fixed to the 
shaft 37 and in toothed engagement with a 
spur gear wheel 50 which is fixed to the 
intermediate shaft 48. 
The main drive shaft 41 is operatively 

connected with a shaft 51 commonly known 
as the first feed shaft by means of a spur 
gear wheel 52 fixed to said first feed shaft 
51 and in toothed engagement with a spur 
gear wheel 53 which is fixed to the main 
drive shaft. And said first feed shaft 51. 
is operatively connected with a second feed 
shaft. 54 by means of a belt pulley wheel 
55 fixed to said second feed shaft 54 and a 
belt pulley wheel 56 fixed to the shaft 51, 
and a belt 57 mounted on and operatively 
connecting said pulleys 55 and 56. 
The first feed shaft 51 is also operatively 

connected with a 'transverse endless con 
veyor 58, which may be of any ordinary 
well known or desired form. by means of . suitable connecting gear mechanism not 
shown. 

verse bar or axle inever 20. 

and operating means. 

33 

In order to provide means for conveni 
iently tilting the main frame 1, so as to en 
able the frame and in echanisms supported 
thereby to be maintained in upright posi 
tion, or in any, desired inclined position, and 
enable a uniform grade to be made not with 
standing the irregularities of the ground 
over which the machine is required to travel 
during the operation of grading, nount a 
pair of tilting screws 60, 6(), in upright po 
sition in the fraue 1, by preference, in posi 
tion to extend through and in thi'eaded en 
gagement with a suitable screw-tihreaded 
support, stich as the transverse frame mem 
ber 16. Each of the tilting strew's 50 thus 
mounted on opposite sides of the main frame 
1 has its bottom end in position to engage 
and abut against a suitable support upon or 
forming part of the intermediate frame or 
axle 19. For exampie, the hotton end of 
each screw 80 may be in abutting engage 
ment with the upper surface, of a trans 

The screws 
(30 are provided with suitable operating 
means, which lay consist of a hand wheel 
(31 fixed to an upright rotative shaft (52 
mounted in suitable bearings in the lain 
frame 1 in convenient position to be reached 
by the operator. And the upright operating 
shaft 62 is operatively connected with the 
tilting screws' 60 by suitable in eans, which 

chain nechanism or equivalent connecting 
For example, each 

tilting screw {6(), has a sprocket wheel (33 
fixed thereto; and the upright operating 
shaft (32 has one or more sprocket wheeis 64 
fixed to said shaft. And a sprocket chain 
65 is mounted upon and connects one of 
the sprocket wheels 64 with the sprocket 
wheel 63 of one of the tilting screws 60; 
while a sprocket chain 66 connects the 
sprocket wheel 63 of the other tilting screw 
with a corresponding sprocket wheel 64 on 
said operating shaft 62. 
By providing one of said tilting screws 60 

with right hand screw threads, and the other 
with left. hand screw threads, both screws may be operated simultaneously in the 
proper direction to tilt the fraine in either 
direction as desired, or to bring it to up 
right position as circumstances may require. 
it is obvious that each of the screws 60 may 
be operated independentiy of the other, 
when desired, by means of a crank or other 
similar or ordinary operating means. 

In constructing digging and grading 
mechanism, comprising a pivoted support 
ing frame or boom, and endless chains, buck 
ets, scarifiers or cutter tools, and scrapers 
or deflectors, in accordance with my inven tion and improvements, provide 3 mai. 
pivoted frame or boom 70, which may be of 
any usual ordinary and well known oy suit 
able form, such as are in coming i. 

() 

5 

80 

85 

90 

95 

may be in the form of sprocket wheel and 

06 

5. 
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5 
rse races 2 in the usual 

Sa: taile compression members 3 
in nea bers 4, fixed to the main 

tissed eah in the usual manner, serve, 
in critiction with the beam 71, to make a 

ig Re?ortable frane or boom adapted to 
in the stresses and strains to which it is 

i.jpete in use. This boom is provided 
with a bearing 75 fixed to the beam 71, and 

pivotally liounted upon upright trusses 
!e trane nemhers 6 and 77 which are 
to the rear extremity of and form. 3, 
f the mail frame i. Gora FC is pivotally connected with 
is frang in the usual ordinary and 
wn manner of connecting the booms 
e main frames of ordinary and well 

kits is forms of excavating or trenching 
achines. And it should be noted that the 
booga G, with the digging mechanism, in 
eiading the endless digging chains and 
buckets, scarifiers or cutters. and scrapers 
er deflectors, and the shaft and gear of 
sprocket mechanisin and transverse frame siembers forning the digging and grading 
mechanism proper, are adapted to be used 
upon and iii connection with the ordinary 
and well known forms of trench-digging 
and excavating machines. And the boon.0 

s is adapted to be pivotally connected with 
the main frame of an ordinary trench-dig 
ging or exeavating machine, such as is in 
common use and familiar and well known 
in the art to which this invention relates. 
In the form of grading machine. or grad 
jag an excavating niachine hereil shown 
and discribed, the hion is provided with a 
transverse upper inlain bucket-chain slip 
porting and diving shift (9 which is jour 
taled in suitable bearings and extends 
Ehrough the bearings or hinge members 5 
fixed to said it; m r tilting ligging be: in 
7G. and through tie tearings or inge mem 
ibers; 78 fixed to the upper rear frame men 
pers 76, 77 of the main frame 1. The shaft 
79 thus serves to pivotally connect the boom 
or tiiting digging beam 70 with the main 
frame. 
The main bucket-chain supporting and 

2 : 

4. 

3. 

with the engine or source of power, which 
may be of any ordinary and well known or 
desired form, by means of a sprocket wheel 
80 fixed to the shaft, 79, a sprocket wheel 81 
fixed to the main driving shaft 4i already 
described, and a sprocket chain 82 mounted 
upon and connecting said sprocket wheels 
and shafts. 
A rear bottom bucket-chain su supporting 

85 shaft 83 is rotatively mounted in si uitable 

driving shaft 79 is operatively connected 

i,472,562 

bearings on the lower rear extrem.ty of the 
tilting digging beam or boom (), and ex 
tends transversely of and, by preference, 
through the lower rear extremity of the 
boom, and in paraliel relation to the upper 
main bicket-chain supporting and driving 
shaft, 9. 

Fixed to the upper bucket-chain support 
ing and driving shaft 79 is a pair of toothed 
sprocket wheels 84, 84. Fixed to the lower 
transverse bucket-chain supporting and 
grading shafi 83 is a pair of toothed 
sprocket wheels 85. And mounted upon and 
connecting the sprocket wheels 84 and 85, 
and supported by said sprocket, wheels a Fad 
their supporting shafts, is a pair of main 
endless digging-bucket supporting and co 
veyor chains 86. 86, which are mounted in 
parallel relation and extead longitudinally 
of the booia T0, the apper downwardly and 
rearwardly moving laps of said chains be 
ing above the boom, and the lower upwardly 
no sing lap of said pair of chains being 
below the booin. These chains are thus sup 
ported by the transverse shafts 39 and 83. 
And it is obvious that the sprocket wheels 
85 on shaft. 83 may be either fixed to said 
shaft and rotate there with and in toothed 
engagement with the chains 86, so as to drive 
or tend to drive said chains, or be driven by 
the same, or may be losely mounted on said 
shaft 83 and act as idlers. 

Mounted upon the endless chains 86, 86 is 
an endless series of digging and conveyor 
buckets 87, each having its opposite ends 
attached to the sprocket chains 86, 86, is 
the usual ordinary and well known manner, 
and each having on its outer upwardly and 
forwardly moving and forwardly facing 
margin a series of sharp edged cutters of 
searifiers, or scarifier teeth 88, which are of 
the usual ordinary and well known forin. 
But the toothed edge of each of the digging 
} tickets 87 is, by preference, straight; and 
the end walls of the hickets are also, by 
preference, substantially flat. Biat the 
buckets are open at the back and hotton in 
nei side or toward the shafts around which 
they revolve, so as to readily dump material 
into a transverse conveyor 58, which is of 
the usual ordinary and well known form, 
operated in the usual and ordinary manner 
and driven by any ordinary and well known 
driving means. The endless conveyor 58 
is mounted on the main frame in position 
to extend beneath the upper extremity of 
the endless hucket-chains S6 and endless 
series of bickets so as to receive and convey 
away material dumped from said buckets at 
the upper extremity of their path of move 
ment. - 

The tilting boom or digging bean: 70 is 
provided at or near its lover extremity with 
a pair of transverse laterally prejecting a di projecting ...: fraine arms 90, Yaounted on 
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iaterally from opposite sides of said soom 
or tiiting beam. 
These transverse frame arms 90 may be 

attached to the boom in various ways. For 
example, they may be, and in this instance, 
are flexibly or adjustably connected with 
the main beam 70, by means of hinge mem 
bers 91 fixed to the beam 70, on opposite 
sides of said beam, corresponding mating 
hinge members 92 fixed to the inner end of 
each frame arm 90, and pivot rods or pintles 
93 each mounted in the perforated hinge t members 92 of a corresponding one of said 

5 

28 

45 

5. 

fraine arms 90, and extending through the 
openings in the adjacent hine members or 
lugs 91 on the boom 70, and forming a piv 
otai connection between each of said trans 
verse frame arms, respectively, and the 
boon, 

in the form of the device shown in the 
drawirigs, each of the transverse laterally 
projecting frame arms 90 comprises in its 
constriction laterally projecting frame arm 
nemiers 92, 92, which may form the hinge 
incanbers through which the pivot rod 93 ex 
tends, as already described. These frame 
inenbei's 92 are connected at their inner ends 
by jeans of an inner frame member 94, 
which may be in the form of a channel iron 
having its opposite ends fixed to the corre 
sponding inner ends of said frame members 
or inge members 92, which may also be 
formed of channel iron. The outer extremi 
ties of the frame members 92, 92, are rigidly 

5 counected by means of an outer frame men 
ber 95 fixed thereto by glasset plates 96, or 
Gther suitable securing means. This frame 
taeraber 95 may also be formed of channel 
iron, 

Each of the transverse frame arms 90 is, 
by preference, of open work construction. 
strongly braced by ineans of braces which 
raay be di any desired suitable form. For 
example, the heavy brace bearia or plate 97 
of channel iron construction, and provided 
with perforations 98 arranged in a plurality. 
of series of perforations and in staggered 
reiation to eac: other, is fixed at its oppo 
site ends to the lateral frame members 92; 
and a heavy netasic top plate 99 extends 
transversely across the top of the main-beam 
1 of the boom or digging beam 70, and has 

its opposite ends adjustably connected with 
the outer extremities of each of the pivoted 
lateral frame arms 90 in such a manner as 
to enable said frame arms 90 to be adjusted 
with respect to each other and with respect 
to the boom so as to control and determine 
the grade, not only as to depths, but also the 
pitch and conformation or shape of the 
grade, and particularly, to enable the grade 
to be made lower on one side of the boom 
than on the other, or lower on both sides of 
the boom than it is directly beneath the 
boom, as dusired. The top transverse plate 

$3. 

or frame member 99 is therefore, by prefer 
ence, adjustably secured at its outer extremi 
ties to the adjacent outer extremities of the 
pivoted transverse arms, 90, respectively. 
for this purpose headed bolts 100 are 
mounted in perforations 101 in the puter ex 
tremities of the top plate 99 bild extend 
through corresponding perforations 98 in 
the perforated channel iron frame member 
9 directly beneath the perforations 101 
Filler plates or wedges 102 are interposed 
between the perforated channel iron frame 
members 97 and the corresponding 
rated ends of the top plate 99. And, it is 
obvious that by removing a filler plate from 
either end of the top plate 99 and connect 
ing the top plate directly with the corre 
sponding By arm 90, the atter extrem 
ity of the latter can be conveniently raised to 
a desired suitable elevation with respect to 
the pivoted arm 90 on the other side of the 
boom. By inserting both filler plates or 
wedges 102, the outer extremities of both 
pivoted arms 90 may be readily lowered, so 
that each of said arms extends downward 
and outward at an incline from the boom, 
'O'.downward and outward below the normal 
level{{said arms. And by removing a filler 
plate 102 from one end of the top plate 99 
and inserting it, along with the other filler 

erfo 

70 

75 

3. 

8 

90 

95 
plate 102 beneath the opposite end of the 
top plate 99, the corresponding adjacent arm 
90 will be lowered, and by securing the end 
of the top plate 99 from which the filler 
plate has been removed, directly in contact, 
with the adjacent pivoted arm 90, the latter 
will be raised above its normal level and 
higher than the arm over which the plural 
ity of filler plates 102 are located. - 
A heavy channel iron member 103 having 

depending side fanges 104 is fixed to the 
bottom side of the main beam 71, or boom 
70; and headed rods or tension members 
145 are mounted with their inner, headed 
ends extending through suitable perfora 
tions in the flanges 104, there being a pair 
of said rods' 105 for each pivoted arm 90. 
The outer channel iron member 95 of each 
5ivoted frame arm 90 is provided with suit 
able perforations 106 through which extend 
the outer ends of the corresponding pair of 
upwardly and outwardly inclined rods or 
bolts 105. And nuts 107 mounted on and in 
threaded engagement with the outer thread 
ed ends of the threaded rods 105 and on the 
outside of the outer chanihel iron member 95 
of such pivoted frame arm 90 serve to rig 
idly connect the frame arm with its pair of 
rods 105. and to permit the latter to be ad 
justed with respect to such pivoted frame 
arm 90, in whatever position the latter may 
be required to be supported. A strong 
trussed transverse frame, comprising the 
transverse pivoted arms 90, top plate 99, and 
rods 105 extending upward and outward at 

i 
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S. de of the booria 
i. id: 3iyoted arms 
3G is obvious that, 
3. i4 form of wedges 

between the outer ends of 
9 and the corresponding arras 

i the yedges extending 

a shaft iO3 is rotatively 
the 30m 70 in suitable jour 

. is located between the 
the top main boon shaft 
is endless bicket, chains 

is ii. paraisi relatiga 
d is provided with sit 

isia, which may be of 
y and yell known form. 
2:nediate shaft 10 is 

ind leiyeen the shaft 
3thed spocket wheel 

and a toothed 
3 he shaft 108; 

3 is mounted upon 
and connects ockets 1 and 12. 
A toelied 3rocket wheel. iii! is fixed to or 
detacialis ct:a::ec with the shaft 11.0, 
and a Spocket, 'heel. iii is ao inted upon 
and : led ic rotate with the shaft 79; 
and a ii.6 is mounted upon 

- i. 

- s 3. i { S 

2, Sa'icket, chain 
2nd operatives connects sail sprockets a 14 
and 5. Sitable speed changing mech 
aiais: A is, by I'eference, provided for en 

rotation of the shafts 
(8 aid ii O. O." either desired one of said 

shafts to be changed or varied with re 
spect C, the speed of rotation of the shaft 
79 and main iriving shaft 41, or other dris 
ing eans or source of power by means ef 
which the shafts 108 and 83 and 79, and the 
digging and grading or excavating mech 
inist oper:iively connected there with, are 
to be driver. For exaaple, a tootheti 

: ... is noted upon the 
line it 8 is mount 
igitudinal siot 

3. ritudinally of 
iii). By moving the spline or key 

18 in one direction longitudinally of the 
shaft. it will hold the sprocket 114 in fixed 
i’elation to the shaft; and by moving it in 
: direction away from the sprocket 114 and 
toward the shocket 117 it will release the 
spiracket 114 and Secure the sprocket 117 in 
fixed 'etation to the shaft 11 (). A sprocket 

is fixed to the shaft. 79, and is 

i 

ole periphera 
... aid movable long 

of : if diameter from the sprocket 
i. stance, it is shown as of larg 

ei' (tianete' ; and a sprocket chain 121 is 
{j p3) and operatively connects 

the S wheels 117 and 120. By this 

to the rotation of the shaft, 9. 

stable exadwise toward 3rd 
o w a 

piece with the ceiliiral or main body 

means, or any other suitable ordinary : 
well kao WA or desired speed citangiing R 
anish, the speed of rotation of the sha. 
airl shaft. i0 Raay be charged with ressect 
The shaft. 108 projects laterally oil opi}{3. 

site sides of the booin; and its preject 
eId portions or extensions 122, 22, 
though they may be formed in one inte 
of the shaft, are, by preference, flexity 
connected with said central main body 
tion by means of aniversal joints 123, 
which may be of any desired well know: - 
or suitable form. And also, by 
ence, provide the shaft 83 with suitabi 
jecting end portions or extensions : 
which project, laterally on opposite 
the boon, and in parallel relation 
extensions 22 on the shaft, 108. She iaits. 35. 
ally projecting shafts 124, howe inay. ba 
entirely separate froin the shaft 83 which 
supports the iower extremity of the pzi; 
{f endless hacket chains 86. And : 
transverse extensions or separate shafts 
124, may, if desired, be non-rotatist 
mounted, each in a correspanding one of . 
pivoted or adjustable frame arms 90. : 

s 

5 non-rotatively mounted, they may be cor 
nected with or form an integral part of the 
shaft, 83, by being connected with the latter 
by means of ordinary universal joints ::, 
or merely by means of suitable pivot is 
or higes 126 of sufficient streith to will. 
stand the stresses and strains to which the 
mechanism is subjected in use. 

Each of the laterally projecting trans 
verse shafts 122 is provided with a series of 
toothed sprocket wheels 12 fixed the reto, G5 
in this instance, three of such sprockets are 
shown upon each laterally projecting shaft, 
neiller 122. Three ice wheets :2S : 'e 
nounted upon each of the transverse '- 
ally projecting shaft heinbers or supp 23.8 
rods 124. And each sprocket weal. 2 is 
Operatively connected with 1 '('responsii; : 
idler or sprocket wheel 28 is is is 
syrocket chain 129. these stolice chai 
i29 are in the form of heavy digging 'il its 2:5 
and are driven, by preference, by tieais (; 
the shaft 108, which is operatively connect 
ed with the engine or source of (; ver, in the 
manner a ready described, or isy similar 
suitable connecting and driving means, 2G 

Miounted on each series of endless side 
digging chains 129 is a series of cutters or 
scarifiers, each of which is, by preference, 
in the form of a heavy transverse bar 130. 
having its opposite ends fiexibly, connected 
with a pair or plurality of the endless disr 
ging chains 129. And a series of sharp 
edged cutters or scarifier teeth 131 is mount 
ed upon by each of said bars 130, 
The rear shaft, 83 and its extensions 12:... . 
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whether separate or connected, may be non 
rotatively, mounted in their supports. And 
the sprocket wheels or idlers may be made 
without sprocket teeth, and of any suitable 
ordinary form. - 
An outer series 133 of scarifiers 132 is 

thus located between the outermost chain 
129 and the next adjacent inner ehain 129; 
and an intermediate series 134 of scarifiers 
is thus located between and supported by 
the innermost endless chain 129 and the ad 
jacent chain 129. Any desired number of 
endless series 133, 134 of scarifiers may hus 
be mounted side by side on opposite sides of 
the boon (), and driven at any desired pre 
determined speed with respect to the speed 
of movement of the main cential endless 
bucket supporting chains 86. And the 
speed of movement of the outermost and in 
termediate scarifiers and their supporting 
chains 129 play be varied with respect to the 
speed of movement of the main central dig 
ging buckets and their supporting chains, 
as desired. And, I prefer, in most instances, 
to drive the side digging chains, scarifiers 
and defiector scrapers at a speed which is 
faster than the speed of movement of the 
iain digging and conveyor buckets and 
heis' sporting chains mounted on the 
3-0. 

An outer series of oblique scrapers or de 
fiector's 135 is provided, comprising an end 
iess series of transverse deflector supporting 
bars i36, each connected at its opposite ends 

pair of digging chains 129, and hav with a 
ing fixed thereto one or more oblique scrap 
ers or deflector blades 137. A similar inter 
mediate series of oblique deflectors, com 
prising a series of supporting bars 136 and 
one or more oblique scrapers or deflector 
blades 137, is mounted upon endless chains 
129 and between the outer series 135 of de 
flectors and the central digging buckets 87, 
already described. The deflector blades of 
tie outer series 135 are inclined or dis 
posed at ain oblique angle so as to extend 
forward and outward at an oblique angle 
with relation to the forward upward move 
linent of said blades, there being one or more 
of said defiector blades back of and imme 
diately following each scarifier 132 of the 
corresponding series of scarifiers. The de 
flector blades of the intermediate series 138 
of obiique defectors or scrapers, likewise 

55 extend forward and outward at an oblique 

60 

(35 

angle with respect to the forward upward 
movement of said deflectors, of which there 
is one or more behind and following each 
scarifier of the intermediate series 134 of 
scarifiers or cutters. The outer series of 
deflectors or scrapers thus act to deflect or 
move the laterial loosened by the outer se 
ries of scarifiers inward toward and into po 
sition to be engaged and operated upon by 
the next adja',"nt inner or intermediate se 

ries of deflectors, and the intermediate se 
lies 138 of deflectors serves to receive the 
material dug up or loosened by the outer 
series 133 of searifiers and moved inward or 
deflected toward and into the path of move 
ment of the intermediate deflectors, and de 
livers the material in position to be carried 
forward and upward by the endless series of 
digging buckets 87, which are adapted to 
convey and deliver all of the material dug 
up by the buckets 87 and scarifiers and de 

7 

O 

75 

flectors or scrapers, on to the transverse con 
veyor 89, already described. 
A rear scraper 139 is mounted back of the 

rear extremity of the boom 70, and back of 80 
the digging buckets, scarifiers, and deflec 
tors or oblique scrapers, above described, 
and extends transversely of the machine en 
tirely from one side to the other thereof, 
and in position to scrape up and gather any 
and all particles of material which may 
have been accidentally permitted to remain 
upon the ground or grade operated upon or 
passed over and graded by the grading, or 
grading and excavating machine. 
The scraper 139, when constructed as 

herein shown, is in the form of an inclined 
blade, having a sharp bottom edge. 140, 

35 

90 

which is located in position to engage the 
surface of the grade or bed immediately 
back of the rear extremity of the boom and 
digging and grading mechanisin abbve de 
scribed, and from outside to outside of th2 
cut or bed, or graded surface over which the 
grading, or grading and excavating ma 
chine has passed. The opposite ends of the 
scraper 139 are connected with a suitable 
support by means of side arms 141, the rear 
extremities of which are secured to the cor 
responding ends of the scraper, and the for 
ward extremities of which are connected 
with, and, by preference, in flexible or piv. 
otal relation to the frame of the machine by 
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any suitable securing means. For example, 
the side arms 141 of the scraper may be con 
nected with a projecting end portion of a 
convenient transverse shaft, such as the 
shaft 122, or with any desired convenient 
outer side extremity of a correspondin 
frame arm 90. The scraper 139 is AE 
ciently heavy so that its weight will hold it in the desired operative position. 
I claim: | . . . 
1. In a machine of the class described, the 

combination of a main central digging and 
conveyor mechanism, a portable frame upon 
which said digging and conveyor mechanism 
is mounted, side digging chain mechanism 
located on opposite sides of the main cen 
tral digging and conveyor mechanism, edged 
Scarifiers located on opposite sides of said 
main central digging and conveyor mecha 
nism and supported b said side digging 
chain mechanism, and deflector scrapers 
moulted between said scarifiers and adapted 
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to defect the material loosened by the scari 
fiers toward and into the path of movement 
of said main central digging and conveyor 
inechanisia). 

2. in a machine of the class described, the 
combination of a main central digging and 
conveyor mechanism, a portable frame upon 
which said digging and conveyor mechanism 
is inointed, side digging chains located on 
opposite sides of the main central digging 
and conveyor mechanism, edged scarifiers 
located on opposite sides of said main cen 
tral digging and conveyor mechanism aid 
operated by said side digging chains, de 
Hector scraper's no anted between said side 
scarifiers an adapted to defect material 
loosened by the scarifiers toward and into 
the path of innoyement of said main central 
digging and conveyor mechanisin, and 
ineans for operating said main central dig 
ging and conveyor Inechanisin and saici side 
digging chains. 

3. In a machine of the class described, the 
combination of a main cential digging anti 
conveyor mechanism, a portabie fraine upon 
which said digging and conveyor mechanisian 
is mounted, side digging chains located on 
opposite sides of the main central digging 
and conveyor mechanism, edged scarifiers 
located on opposite sides of Said main cen 
tral digging and conveyor mechanism and 
operated by said side digging chains, de 
flector scraper's mounted between said side 
scarifiers and adapted to deflect material 
loosened by the scarifiers toward and into 
the path of movement of said main centrali 
digging and conveyor mechanism, neas 
for driving the main central digging and 
conveyor mechanisian, and means for driving 
said side digging chains and scarifier and 
deflector mechanisna independently of the 
main central digging and conveyor mech 
anisan. 

4. In a machine of the class described, the 
combination of a main central digging and 
conveyor neehanism, a portable frame upon 
which said digging and conveyor mechanism 
is mounted, side digging chains located on 
opposite sidies of the main central digging 
and conveyor mechanism, edged scarifiers 
located on opposite sides of said main cen 
tral digging and conveyor mechanism and 
operated by said side digging chains, de 
flector scrapers mounted between said side 
scarifiers and adapted to deflect material 
loosened by the scarifiers toward and into 
the path of movement of said central dig. 
ging and conveyor mechanism, means for 
operating said Inain digging and conveyor 
nechanism and said side digging chains, and 
means for changing the speed of movement 
of said side digging chains and scarifier and 
deflector scraper mechanism with respect to 
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the Speed of movement of the main central 
digging and eeinveyor mechanism. 

5. In a machine of the class described, the 
combination of a main central digging aid 
conveyor mechanism, a portable frame upon which said digging and conveyor meghanist 
is nounted, side digging chains located Ca 
opposite sides of the train central digging 
and conveyor mechanism, edged scarifiers 
located on opposite sides of said main cen 
tral digging and conveyor mechanism and 
operated by said side digging chains, de 
fiector scrapers mounted between said side 
Scarifiers and adapted to deflect raterial 
looselied by tie Scarifiers toward aid in a 
the path of a 9 vement of said central aain 
digging and eonveyor mechanism, means 
for driving the main central digging and 
conveyor mechanism and said E. digging 
chains and means for supporting the side 
digging and scraper Inechanisian as tast 
able relation to the main central digging 
and conveyor mechanism. 

6. In a machine of the class described, the 
combination of a nain central digging anti 
conveyor mechanism comprising a se?ies a: 
digging buckets, and digging chains upois 
which saidijuciets are mounted, a maind 
ging bean, transverse shafts journaled in 
said beam and provided with sprocket wheel 
mechanism on said shafts in supporting 
gagement with said chairs, a portable 
upon which said digging beam is mounieti. 
side digging chains located on opposite sides 
tof the main digging beam, edged scariiiers 
and deflector scraper mechanism mounted 
on said side digging chains and adapted to 
loosen and move materia toward and into 
the path of movement of the central digging 
buckets, sprocket wheels, in supporting en 
gagement with said side digging chains, 
transverse rotative shaft mechanism in sup 
porting engagement with said last mentoned 
sprocket wheels and flexibly connected with 
the transverse shaft mechanism journ: el 
in the main digging beam, and means for 
driving said main central digging anti coi:- 
veyor mechanism and said side 
chains. 

7. In a machine of the class describe, th: 
combination of a portable inain 'are, a 
main central digging beam mounted on 
said main frame, transverse shafts journaled 
in said beam in parallel relation to each 
other, a pair of sprocket wheels mounted 
upon each of Sail shafts, endless digging 

. ( iggling 

chains mounted upon said sprocket wheels, 
a series of digging buckets mounted upon 
said chains, means for driving one of said 
shafts to operate said chains and digging 
buckets, laterally exteriding transverse side 
shafts located on opposite sides of said 
digging beam and having their inner ends 
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fiexibly connected, sprocket wheels fixed to bean, the outer ends of said laterally pre said laterally extending flexibly, connected jecting shafts being adjustable upward and 
transverse shafts on opposite sides of said O 
main digging beam, endless side digging 
chains located on opposite sides of the mail 
digging beam ahd having their forward extremities supported by said sprocket 
wheels on said laterally extending flexibly 
connected shafts on opposite sides of said 
peam, means for supporting the rear extremi. 
ties of said side digging chains, a series of 
cutters mounted on said side digging chains, 

s 

20 

and means for driving said flexibly connected 
laterally extending side shafts. 

8. In a machine of the class described, the 
combination of a portable main frame, a 
main central digging beam mounted, on 
said frame, main central digging and 
conveyor mechanism mounted on said 
digging beam and comprising a pair 
of transverse shafts journaled in said dig 
ging beam, sprocket wheels on said shafts 
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and a series of digging buckets and digging 
bucket supporting chains mounted on saic 
shaft and sprocket. Rechanism, means for 
driving one of said shafts to operate said 
main central digging and conveyor mecha 
nism, an intermediate driven shaft journaled 
on said digging...beam, laterally extending 
transverse shafts located on opposite sides 
bf said digging beam and having their inner 
ends flexibly connected with the ends of 
said last mentioned driven shaft on said 
beam, sprocket wheels fixed to said laterally 
extending flexibly connected shafts on top 
posite sides of said digging beam, endless 
side digging chains located on opposite sides 
of said digging beam and supported upon 
said sprocket wheels on the laterally ex 
tending shafts, a series of scarifiers located 
on each side of said digging beam and Sup 
ported by said side digging chains, and a 
series of deflector scraper's mounted on the 
side digging chains on opposite sides of the 
main digging beam and adapted to move 
material loosened by the scarifiers inward to 
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ward and into the path of movement of the 
digging buckets of the main central digging 
and conveyor mechanism. 

9. In a machine of the class described, the 
combination of a portable main frame, a 
main central digging beam movably mount 
ed on said frame, main central digging and 
conveyor mechanism mounted on said dig. 
ging beam and comprising a pair of trans 
verse shafts journaled on said beam, sprocket 
wheels on said shafts and a series of digging 
buckets and digging bucket supporting 
chains mounted on said shaft and sprocket 
mechanism, means for driving one of said 
shafts to operate said main central digging 
and conveyor mechanism, laterally project 
ing transverse shafts located on opposite 
sides of said digging beam and connected 
with the ends of said driven shaft on said 

downward Yith respect to the digging bearin, 
sprocket wheels fixed to said laterally pro 
jecting shafts on opposite sides of the dig 
ging bean, endless side digging chains 
located on opposite sides of said digging 
beam and having their forward extreinities 
supported upon said sprocket wheels on 
Said aterally projecting shafts, means for 
supporting the rear extremities of said 
digging chains, and scarifier and scraper 
mechanism mounted on the side digging 
chains on opposite sides of the digging bean 
and adapted to dig and deliver materi Will'. a 30 
the main central digging and conveyor 
mechanism. 

10. In a machine of the class described, 
the combination of a rain central digging 
and conveyor mechanism, a main digging 
beam in supporting engagement, with said 
main central digging and conyeyor mecha 
nism, shaft and gear mechanism mounted 
Ön said beam and in supporting engage 
ment with said chains, a portable frame 
upon which said digging and conveyor 
mechanism is mounted, endless side digging 
chains located on opposite sides of the 
main central digging and conveyor mecha 
nism, Scarifiers located on opposite sides of 
said main central digging and conveyor 
mechanism and adapted to be operated by 
said digging chains, deflecting scrapers io. 
cated between and extending obliquely with 
respect to the path of movement of said scari 
fiers and adapted to deflect, material loosened 
by the scarifiers toward said main central 
digging and conveyor mechanisin and said 
side digging chains, and transverse frame. 
members mounted on said main digging 
beam adapted to support said side digging 
chains and said scarifiers and deflecting 
scrapers in adjustable relation to the first 
mentioned main central digging and con 
veyor mechanism. 

11. In a machine of the class described, 
the combination of a main central digging 
and conveyor mechanism comprising an end 
less series of digging buckets, endless chains 
upon which said digging buckets are sup 
ported, a main digging beam in supporting 
engagement with said main central di 
and conveyor mechanism, shaft and gear 
mechanism mounted on said beam in sup 
porting engagement with said chains, a 
portable frame upon which said digging and 
conveyor mechanism is mounted, endless side 
digging chains located on opposite sides of 
the main central digging and conveyor 
mechanism, scarifier's located on opposite 
sides of said main central digging and con 
veyor Jaechanism and adapted to be operated 
by said side digging chains, deflecting scrap 
ers located between and extending obliquely 
with respect to the pain. of movement xfs: 

7. 

75 

38 

35. 

3. 

O 

G 

5 

igging 

g 5 

  



0 

5 

20 

25 

35 

40 

45 

50 

55 

CE 

scarifiers and adapted to deflect material 
loosened by the scarifiers toward said main 
central digging and conveyor mechanism, 
means for operating said main central dig 
ging and conveyor mechanism and said end 
less side digging chains, and supporting 
eaS or p. sides of and supported by 

said main digging beam and adapted to 
operatively support said side digging chains 
and said side scarifiers and deflecting scrap 
ers in adjustable relation to the first men 
tioned main central digging and conveyor 
mechanism. 

12. In a machine of the class described, 
the combination of a main central digging and conveyor mechanism comprising an end 
less series of digs buckets, endless chains 
upon which said digging buckets are Sup 
ported, a main digging beam mounted upon 
a suitable portable supporting frame, said 
digging beam being tiltable longitudinally in 
a vertical plane to permit the raising and 
lowering of the rear end of said beamshaft) 
and gear mechanism mounted on said tiltable E.g. beam and in operative engagement 
with said endless chains, tractor mechanism in supporting engagement with said port p g age 
able frame, endless side digging chains lo 
cated on opposite. sides of the said main 
central digging, and conveyor mechanism, 
edged scarifiers located on opposite sides of 
said main digging beam, deflecting scrapers 
operatively connected with said side digging 
chains and located on opposite sides of said 
main digging beam and adapted to deflect 
material lossened by said side scarifiers to 
ward said main central digging and con 
veyor mechanism, means for operating said 
central digging and conveyor mechanism, 
and said endless side digging chains, and 
transverse side frame arms mounted on and 
extending laterally on opposite sides of said 
tiltable digging beam and acting to support 
said side digging chains and said side scari fiers and deflecting scrapers in different ad 
justed positions. 

13. In a grading machine, the combination 
of a main central digging and conveyor 
mechanism, a portable main frame upon 
which said main central digging and 
conveyor mechanism is mounted, tractor 
mechanism on which said portable main 
frame is mounted, supplementary side, dig 
ging mechanism located on opposite sides of 
the main central digging and conveyor 
mechanism, said supplementary side digging 

6. 

mechanism comprising a series of scarifiers 
located on each side 
ging and conveyor mechanism, and deflecting 
scrapers located between said scarifiers ind 

of the main eantral dig 

on opposite sides of the main cential dig 

85 

ging and conveyor mechanish and adapted 
to loosen and defect, material toward and 
into the path of movement of said main 
central digging and conveyor mechanism, 

1,472,562 

and means for tilting said main central 
digging and conveyor mechanism laterally 
to different angles with respect, to the 
tractor mechanism. 

14. In a grading machine, the combination 
of a main central digging and conveyor 
mechanism, a portable main frame upon 
which said main central digging and con 
veyor mechanism is mounted, tractor mech 
anism on which said portable main frame 
is mounted, supplementary side digging 
mechanism located on opposite sides of the 
main central digging and conveyor mecha 
nism, said supplementary side digging mech 
anism comprising an endless series of scari 

70 

80 
fiers located on each side of the main cen 
tral digging and conveyor mechanism, and . 
deflecting scrapers located between said 
scarifiers and on opposite sides of the main 
central digging and conveyor mechanism and 
adapted to deflect material toward and into 
position to be operated upon by said main 
central digging and conveyor mechanism, 
and means for tilting said main central dig 
ging and conveyor mechanism and said sup 
plementary digging mechanism laterally to 
different angles with respect to the tractor 
mechanism. 

15. In a grading machine, the combina 
tion of a main central digging and conveyor 
mechanism, a portable main frame upo: 
which said main central digging and con 
veyor mechanism is mounted, tractor mecha 
nism on which said portable main frame is 
mounted, supplementary side digging anech 
anism located on opposite sides of the main 
central digging and conveyor mechanism, 
said supplementary side digging mechanisia 
comprising a series of scarifiers located on 
each side of the main central digging and 
conveyor mechanism, and deflecting scrap 
ers located between said scarifiers and on op 
posite sides of and adapted to loosen and 
defect material toward said main central 
digging and conveyor mechanism, means for 
tilting said main central digging and con 
veyor mechanism on a transverse axis, to 
raise and lower the back extremity thereof, 
and means for adjusting the main central 
digging and conveyor mechanism to differ 
ent laterally inclined positions with respect 
to the varying inclined positions of the trac 
tor mechanism. 

16. In a grading machine, the combina 
tion of a main central digging and conveyor 
mechanism, a portable main frame upon 
which said, main central digging and con 
veyor mechanism is mounted, tractor mecha 
nism upon which said portable main frame 
is mounted, supplementary side diggin 
mechanism located on opposite sides of said 
main central digging and conveyor mecha 
nism, and comprising scarifiers and defect 
ing scrapers adapted to loosen and deflect 
material toward and into position to be op 
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erated upon by said main central digging 
and conveyor mechanism, means for tilting 
said main central digging and conveyor 
mechanism on a transverse axis, and means 
for permitting the tilting of the tractor 
mechaisin to different laterally inclined po 
sitions with respect to the main central d 
ging and conveyor mechanism. . 

17. In a grading machine, the combina 
tion of a main central digging and conveyor 
mechanism, a portable main frame upon 
which said main central digging and con 
veyor mechanism is mounted, tractor mech 
anism in supporting engagement with said 
portable main frame, supplementary side 
(irging mechanism located on opposite sides 
of said main central digging and conveyor 
mechanism. and comprising scarifiers and 
deflecting scrapers adapted to loosen and 
scrape material toward and into position to 
be operated upon by said main central dig 
ring and conveyor mechanism, means for se 
curing said main central digging, and con 
veyor mechanism in different tilted posi 
tions with respect to the portable main 
frame, and means for permitting the tilting 
of the main central digging and conveyor 
mechanism and tractor mechanism to differ 
ent laterally inclined positions with respect 
to each other. 

18. In a grading machine, the combina 
tion of a main central digging and conveyor 
mechanism comprising a digging beam hav 
ing digging and conveyor mechanism mov 
ably mounted thereon, means for pivotally 
connecting said beam with said portable 
main frame and adapted to permit the beam 

- 

to be tilted on a transverse axis with respect 
to said portable frame, tractor mechanism 
for supporting the portable main frame, 
supplementary side digging mechanism lo 
cated on opposite sides of said main central 
digging and conveyor mechanism and dig 
ging beam, and comprising endless side dig 
ging chains provided with scarifiers and de 
fecting scrapers adapted to loosen and 
scrape material toward and into position to 
be operated upon by the main central dig 
ging and conveyor mechanism, means for 
permitting the tilting of the main central 
and supplementary side digging mechanism 
with respect to the tractor mechanism, an 
engine on the portable main frame, means 
for operatively connecting the engine with 
the main central digging and conveyor 
mechanism and supplementary side digging 

R2. 
and scraper mechanism, and means for op 
eratively connecting the tractor mechanism 
with the engine. 

19. In a machine of the class described, 
the combination of a portable main frame, a 
tilting digging beam mounted on said main 
frame, main central digging and conveyor 
mechanism mounted on said digging beam and comprising a series of digging buckets 
mounted upon a pair of main digging 
chains, a pair of transverse shafts journaled 
in said beam and provided with sprocket 
wheels fixed to said shafts and in supporting 
engagement with said chains, means for 
driving one of said shafts to operate, said 
main central digging and conveyor mecha 
nism, transverse frame arms located on op 
posite sides of said tilting digging beam and 
each pivotally connected with and project 
ing laterally from said beam, means for se 
curing said transverse frame arms in differ. 
ent adjusted positions in rigid relation to 
said tilting digging beam, a pair of laterally 
projecting transverse side shafts rotatively 
mounted upon each of said pivoted trans 
verse frame arms, respectivelv, a plurality 
of endless side digging chains located on op 
posite sides of the tilting digging beam. 
sprockets on said transverse side shafts in 
supporting engagement with said side dig 
ging chains, scarifiers mounted on said side 
digging chains, deflecting scrapers located 
between and extending obliquely with re 
spect to the path of movement of said scari 
fiers and adapted to deflect material loos 
ened by the scarifiers toward said main cen 
tral digging and conveyor mechanism, a 
shaft rotatively mounted in suitable bear 
ings on the tilting beam and having its op 
posite ends flexibly connected with the inner 
ends of a plurality of Said transverse side 
shafts, means for driving said last men 
tioned shaft on the tilting bean, to operate 
said transverse side shafts and side scarifier 
and deflecting scraper mechanism, tractor 
mechanism upon which said portable main 
frame is mounted, means for tilting the 
portable main frame laterally with respect 
to the tractor mechanism, and means for 
tilting said main tilting beam upon its 
transverse axis with respect to said portable 
main frame. 

Signed at Chicago, in the county of Cook 
and State of Illinois, this 19th day of July, 
1922. 

EA RI, S. KNIGHT. 
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