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- tomatic or semi-automatic excavating machinery -
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6 Clalms. |

My present mventlon ceneldered frem ‘one
aepeet is concerned with the provision of a teol

for laterally undercutting the earth walls of
jrela,tlvely deep ‘excavations of ‘restricted Cross
5. section,-and is- especally mtended and pecuhe,rly'- |
"7 adapted for forming an enlargement at the lower .
end of a straight shaft, such, for instance, as the
E -enlargement ‘which - is reqmred When pedestal;
plllng are to be installed. |
‘While the tool is eapable of use m forming V&—
" rious undercut excavations adapted to serve as
| _,‘_"melds for spread footings, its epera,taen may be -
- best understood by considering it as applied to the
o _ferma,tmn of pedestal plllng, it being understood -

" tended to-cover all analogous structures..

L Heretofere the angle of undercuttmg ef ma,ny
| j';-pllmg ‘shafts have of necessity varied in direct = -
- _propottion to the depth and diameter of the shaft .
to be undercut. I refer especially to the use of au= -

 which either permits no variation in the angle of

undercut or necessitates varying the angle of
'undercut whenever the depth of the shaft itself

25 varies.

practlceble due to the difficulty of sinking it.

“For reasons set forth above it has heretofore |

,' 'been extremely difficult for an architect or en=

- gineer to be sure that pedestal of a. piling cast

30 in situ will be of the length and depth. and- ucon--

“_,teur which his epemﬁeetlens prescribe.

An’ obj ect of the present mventlen theref ore 15_

S ";to provide a cutting tool which will permit wide

- Verlatlm in, plhng depth a,nd dlemeter in' pedes-
_tal depth end dlemeter -ahd in the anglee of the
" eonical walls of the pedestal.
- latter angle are pertleularly unpertaht since the.

ST .angle sheuld be designed with due respeet to the
IR type- of sml in whleh the p111ng is to be mstalled .
" -"-;-i"'-je{);-_'-and should bear a definite relation to. the angle

oo ab Whlch the loed frem a euperlmpesed bmldmg :

is transxmtted by the Sprea,d feetmg threugh the'___

- 5011

' 4,5*_';-'"_.-3. simply. conetmeted durehle rugged perteble.-

7 %ool which may be adjusted or set so. that its op-

“The mventlen further contemplates the | use’ of

- eration-even by an unskilled workman automat-

| ically: results in the forma,tmn of a pedestal mold

.of the: deelred 31ze

.'.diﬂerent angles.

Sueh a, toel ma,y elther he,ve an a.djusta,hle o
;eheppmg or epadlng ‘head, or may be equipped
with - a series’ of mterchangeehle heads set at’
"By .the simple - expedlent of

- 55 varying the angle of this cutting head with re-

spect to the ha,ndle upen Wthh 1t 1s cerned

(Cl 25.)—-76) B T N TE S ey SRR
strelght downwerd rec1precat10n of the teel by a.i_l" S

Varle,twns m thls -
"'serew 18."

workma,n will cause undercutting at the desired E

anﬂ'le

By ac"metmg ‘the tool to determine-the- -
effective  length of  the offset cuttmg ‘blade,”
R pedestel molds of d_lfferent dlameters but with -
~ their cemee,l s1des slepmg at the seme angle mayi

._."be formed.: )
" This applleetwn 1s a8 contmuetlen in pert ef my'

'-*ee-pehdmg epphca.tlen Serxal Ne 408 ‘3’05 ﬁled} ;

‘November 19, 1029, - =~

- L
. . . . . .
1 4 " ] . - .
. 10 #=
g A - .

“The invention ‘may e mere fully llndersteod e

from the following. description ‘taken in cohnec-
;-tmn W1th the accompanying. dre,wmg.:., wherem_---’*
g, lis'a somewhat: dlegremmetlc view-illus~
that this term throughout the epeczﬁca,tmn is m-'_ tratmg sucessive steps in the fermatmn of ‘a: |

%+ pedestal - piling and- 111ustra,t1ng the use of the* e

“tool of the present invention;

~Pig.’2 is-a broKen side elevetlen Vlew ef e toel

- .emhedymg the mventlen S
Mg 3 is'a) longltudmal seetlonel v1ew en lmei
'3——3 efFlg 2 SRR .

Cooig 4'is perspectwe view ef 4 teel havmg e G
- _"remeveble rather than an adjustable head; L
“Figs. -5 and 6" are’ "perspective -view: ‘of heeds
20

~and Wthh may be substltuted for the head 111us-- EE

- tre,ted in Fig. 4; and o

‘Precast plllng of the pedeste,l type 15 not?f.‘ha,vmg cuttmg pertmnsﬁ-set at: dlﬁerent a,ngles_f

.....

- Pig, Tisa wew of a heed hamng the same angle -
hut of greeter effectwe length than the teel shewn o

-11:1 Fig, -5, | - B
- UiEs. 2 end 3 111ustrate a teel meludmg en elon-
| -gated hollow handle 10 'Whlch may be of erdmary;_

- pipe stock and formed by ceuplmg together-any -
suitable number of pipe sections.: AdJacent its - 7
lower end the hollow handle il is encu'cled by 435 o
‘collar12. ﬁxedly secured-to the handle as by'aset
A sector plate 14 is pivoted to swing in =

& plane -parallel to the plane of the longitudinal
-axis of the handle, this sector plate being’ pivoted - :

“upon a headed stud member 15 having a reduced

30

threaded end ‘f6 screwing into: the collar and-an -

generally. trla,nguler shaped. sharp edged SDade

unthreaded central pertmn 1T passing: through'an - -
aperture in the apex of the:sector plate: and
affording” thepivotal bearing: for the plate.-"A -~ =
45
-'_-member 8 is- preferehly mtegrel with the sector CoT
plate;the- spade lying in a-plane at right. angles
“to the plane of the: platé and having:its redueed"
| end 1ntegra,11y Jemed to. a:corner of: the plate.:
With. the secter pla,te leeked in any pes:ttmn ef

edJustment it Wlll be’ observed that the spade o

extends latera,lly and dewnwardly of the handle at

an angle dependent upcn the settmg of the secter
plate, and is “well ede,pted for undereuttmg the

_lower end of ) vertleel sheft in the sml by 31mp1y

5-5.-:;1 ' .. : .
RS
Tk om . '
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i _' .unpartmg a vertloal rec1procat1ng motlon to the

~ this beveled gear meshing . with the beveled teeth o
21 of an arcuate rack 28 1ntegral with the sector'-_-,_’ |
plate adjacent the lower. curved edge of the latter.
Integral with. the knob. 29 is a cross-bar. 29 con- -
:-st1tut1ng & handle for manually operating the_j
‘chopping tool.~ -
| It will- be ev1dent that by W1thdrawmg the g
sprmg 22 and rotatmg the handle 29, the. setting’-_-;
- shaft will act through the medium- of ‘the. gear
25—A and rack-28 to change the angle of the
- -spade mth respect to the long1tudmal axis of the

| ._.._;jglo -

. 30

- end of the p1pe 10.
10

‘handle.

The means for Varymg the angle of adJustment

handle (0. “Thus the spade may. be: set at any
demred angle with respect:-to the handle or shank

IIJ in accordance with the angle of cut desired. -
-~ In-Figs. 4, 5, and 6 I have illustrated an alter-
| natwe type. of tool of simplified construction and.
- designed to aocompllsh similar results. . Here the
__._handle member is in ‘the nature of a number of
- pipe lengths 30 coupled together
“lengths may be added in accordance with the - -
| -.thrs tool is: mdependent of . the. length of the

- depth of the hole in wh1eh the tool is to: work

50

_the handle.

. Screwing ontothe lower end of the lowermost pipe -
40 section is the shank portion 31 of a spade tool.
- 'This:shank extends angularly-.to the handle 30
- and is 1ntegra1 with the sharp: edged spade mem-
~ ber -32 also disposed-at an angle to the plane of -
‘Shank 31. may either. have the angu-
lar formatmn ﬂlustrated or may-be of gooseneck
-design if desired, the object to be accomplished:
" being to offset the spade 32 at such an-angle to
- the handle 30 that the spade will cut laterally
.. into the walls of an excavation as a vertical chop-

ping or- rec1prooat1ng mot1on 1s 1mparted to the :

handle

T In’ this caee no adJustment of the removableé-:-

- _'_spade head is poss1ble and metead I provrde a

S 5 number - of ‘detachable - heads.
o 5

area in aceordanee Wlth the partleular mold shape

B requlred

65 |

_development of a piling mold in the f ormat1on of
which my tool is used. This view is typical of
- the use of the method in: beach sand ‘where. the -
undercut should not be at an angle of more than

| | -.__marked E. 1 have 111ustrated in: dotted lines at h
30 degrees to. ‘the Vertloal 1f eavmg of the eand

“Fig. lis a dlagrammatrc view showmg a typlcal o

is to be. prevented.

“.-have been ‘sunk at- the region where the pﬂmgs'

’I'he View 1llustrates a set of well pomts 40 whioh

75 are to be installed these well pomts servmg 11:1

of the pedestal

Addltlonal pipe

down to the level at b—b..

Some of  these
5 heads, such as those of Figs. 5 and 6, are designed -

to set the spade at different euttmg angles to the
handle: others, such: asthat of Fig. ", are de51gned ;
to afford Spades of varymg Jlengths. set at smnlar o
- . angles to the handle (compare Figs. 5 and 7).

%0 with a complete set of such heads it is possible
- . not_ only to vary. the angle of undereuttmg but

to vary the maximum diameter of the undercut

2,011 038

a—a, and the art1ﬁelally lowered water level pro-

duced by suekmg the water from the sand by the
| well pumps is shown at b—b.- |
© - The first step in the method is. to s1nk a stralght
_vertleal shaft in the sand, of diameter corre-
-'Spondmg to the proposed dlameter of the pillar
~portion: of the p11e and then to 11ne tms shaft
. with a metalhc can or “liner- member a1, |
"-'cond1t1on of the exoavatmn after this operatlon .
-“has: been performed is illustrated at C. The can
~is of a length corresponding to exactly the length
g of plllar requlred and prevents scaling or shaling
“of the sand walls of the mold during subsequent
-operation of the spadmg tool and removal of
the sand from the region below the shell. |

~The next step 111ustrated at D is to eontmue

the exoavatlon Wlth a posthole d1gger to a depth 2"0.-

Thereupon the spade tool 15'
 brought into play, the head having been first.

customary fash;lon to dewater the sand S0 that
~ excavation may be performed.  In this view the
| - ‘normal water level of the sand is indicated at
of the epade with respect to the handle includes
a setting shaft 19 extending through the hollow"
‘handle member and provided at its upper end
with a knob 20 resting on a thrust bearing 21 in
~ the form of a cap ﬂanged to encircle the upper
- A flat spring 22 having one
end screwed to the handle adJacent the upperend-
‘of the latter, as by a set screw 23, 1ncludes a free
. end 24 yleldingly engaging- per1phera1 teeth or,_j-_'

" notches 25 on the flange of the cap 21 and nor-=
‘mally tending to lock the setting shaft (with re=:
"spect to wluch the cap is fixed) against rotation.
At the lower proj ect1ng end of the setting shaft_'
a beveled gear 25—a is affixed as by set screw 26,

10
- The

set. at the dESH‘Ed 30 degree angle and the ped-_-_

estal portion -of the mold is chopped out.” The
‘condition’ illustrated at D represents the: oondi- -

25

tion where the vertical bore has first been ex-

“tended to dotted lines f—j—f and the chopping
”operatmn is still in progress, dotted lines g—g—g
: __'showmg the outlme of the undercut when com-.-

. pleted. o |
In. usmg the sDade tool the Workman thrusts'
it downwardly Wlth the outtlng edge of the spade

riding on the can. As soon as the spade passes

: beyond the can it sl1ps off sidemse mto the sand
fouttmg or choppmg the same: out

It will be seen that the: angle of the cut of

“bore and that the handle of the tool need not ,
‘be tilted, it merely bemg neeessary that' the di-

ameter of the bore be suﬁcrent to aooommodate--
the spade

At-E I have 111ustrated the cond1t1on of the -

f.éoompleted mold after the choppmg operatlon has
" -been completed and the mold bottom tamped by

pouring in a little water, ‘Whlch quickly drains

.As the sand is ehopped- o
out by the spade it falls toward the center of
“the excavation. where it may. be convemently re- .
,- moved with a posthole. ngger L e
. As to ‘the advantage of varymg the angle of )
.:'cut it may be. noted- that different. types of s0il
‘have different caving angles, and a tool which

 will maintain the proper: angle in beach. sand .
may be entirely unsuitable for ‘working. in clay 55
where a greater angle of . underouttmg is poss1ble; R
 without danger of collapse-of the mold walls. .

50

"The. advantage of havmg removable heads of -

- ‘obvious when it is borne in. mind that it may in |
~some 1nstances be. de51rable to vary the depth S
-of ‘the pedestal ohamber i. e., |

to the prllar portions by eonrcal necks

In that section of . d1agrammat1eal Flg 1 };__'_ -
70
‘the manner .in which undercuttmg in clay, for

instance, may- be performed at a greater angle

:.-I have 111ustrated at k in’ dotted lines the manner' -
~in which- a deeper pedestal mold may he cut at e
the same angle by the use of a longer spade

to increase ‘its
maximum diameter mthout Varymg the. angle at -

Wthh the undereuttmg is done.. U
The tool also permits the formatlon of pedestal_"
| molds in' which cylindrical. pedestals of. greater -
diameter than the pillar. portions are’ eonneotedl '_

‘suitable angles but of different lengths W1ll be .. -
60
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in @ limiting sense.

2 011 938

and I have 111ustrated in dotted 11nes at m. the

_appearance of a- cylmdrlcal pedestal of greater
diameter than the shaft and connected. to the_;-.-_

shaft by a sloping shoulder pertlen

- 'These are merely typical of some of the nu—-_"—
merous pedestal designs made pcssﬂole by the
. use of my improved spade tool, and -are intended
. {o illustrate the fact that by using this tool-a .
" foundation contractor may form: pedestal molds
10 in accordance with any- practlcal de51gn desired |
' Dby the architect. The angle of cut may be very -
~ definitely predetermined by setting of the tool.
"~ Proper depth may be. assured by sunply placmg’_ o
-~ a mark on the tool handle at a point which will
indicate the maximum depth of cut to be made.
- Thus unskilled workmen can produce an: earth
" mold into which concrete is to be pcured exactly
in accordance with architects’ specifications.
' Furthermore, the use of my. improved method
~ and tool permits the accurate formation of the
type of mold best suited to the soil ccndltlcns
and lcadmg conditions of each partlcular job. "
Tt will thus be seen that there is herein. de-
scribed a device in which the eeveral features_-
- of this mventmn are embcd1ed and which in
0 its action attain the various. objects of the in--
.. vention and is well suited tc meet the requlre—_-,
- mments of practical use.
" As many changes could be made in the abcve_‘-
| demce and many apparently widely different em-
podiments of this invention could be made with-
~ .out departmg from the scope thereof, it is in=
"~ tended that all matter contained in the above
- description or shown in the acccmpanymg draw-
-ings shall be 1nterpreted as ﬂlustratlve and nct;

X clalm —_—

L - 1. Asa new artlcle cf manmacture an’ excavat—'
-mg tool of the class described, including a

“hollow shank, a handle at the upper end of the -
~'of the shank and the entire head bodily offset

. from: such. axis the handle being of substantlally_ o
‘uniform cross séction throughout its length, and .
* the sharp edge of the ‘chopping head bemg of a. -

- the shank operatively . ccnnected to the handie length exceeding - by several times the mammum'

- and a sector plate fixed to the blade and havmgf

shank, a cheppmg blade angularly cf‘feet ‘with re-

~ spect to the lower end of the shank, means fcr
ad;uustmg the angle of the blade with respect o
“the shank, comprising a gear at the lower end of-

- arack portion meshing with said gear.

2. As a new article of manufacture, an exca-_-
. vating - tccl of the class described, including a
YV long hcllcw shank a handle at the upper end of
- the shank, a chopping blade angularly offset with
.- respect to the lower end of the shank, means for
adjusting the angle of the biade with respect to
~ the shank, comprising a gear at the lower end of -
the ‘shank cperatively connected to the handle.'_._f--_ldly connecting the shank and handle together
_— and a sector plate fixed fo the blade and having
- a rack portion- meghing with’ said gear, and a
" _shaft extending through the Thollow snank ccn- :
neetmg the gear and the handle. |

3. As a new article of manufacture an exca- -

e vatmg tool of the ‘class descrlbed 1nc1umng

. long hollow shank, a handle at the upper. end. ijf_j_f:'._
IR the shank achcppmg blade angularly cfl.set Wlth' T

" the shank, comprising a

by a

a2 long

respect tc the lcwer end cf the shank means fcr-_ -

‘adjusting the angle of the blade with respect to-

the shank, comprising a gear at the lower end of .
- the shank operatively connected to the handle -
and a sector plate fixed to the. blade and having'a
‘rack portion meshing with said gear, a shaft ex-
tending through the hollow shank connecting the
“gear and the handle, and means normally block-

ing rotation of the handle and the shaft tc whmh PR

1t is ccnnected

4. As a new artlcle of manufacture an. exca-' o

 cap rotatably mounted on the upper end of the <°
shank. and a spring. ﬂnger engagmg W1th sald“_-} o
"'-’teeth to block rotation. = S

_-_vatmg tool of the class descrlbed including 4 long .~ -
 hollow shank, a handle at the upper end of the. -~ .
| ‘shank, a chcppmg blade angularly cffset with .
. respect to the lower end of the shank, means for 16
adjusting the angle of the blade with respect to |
a gear at the lower end
- of the shank operatively connected. to the handle
“and a sector plate fixed to the blade and having- =

a rack portion meshing with said gear, a shaft 20 -
extending through the hollow shank’ ccnnectlng.__ e
'_-the gear and the handle, means normally block- - ¢
_ing rotation of the handle and the shaft to which -

it is connected, said means comprising a toothed

‘5. A chopping tool fer uridercuttmg the Walls S

'_-_'-crees sectional dimension of the handle. -

of small diameter vertical shafts formed in-the =
‘earth and adapted to be manually reclprccated*
~workman standing at the mouth of the =
shaft, said tool mcludmg an. elongated shank -
“member, a handle at the upper end of the shank
and a flat, sharp-edged, chopping head of great-
est width at its sharpened edge, means ior rlg-_?_f'35_-
 idly connecting the shank and handle together S
. for movement as a unit mth the head inclined -
cutwardly and downwardly at a deﬁmte angle to-
fhe longitudinal axis of the shank with the cut-

~ting edge of the head most remcte from the axis

30 .

40

6. A chcppmg tool for undercutting the walls:' -

tccl
ANTHONY PAUL MILLER

- of small diameter vertical shafts formed in the -
“earth and adapted to be manually remprecated
by a workman standing at the mouth of the. |
‘shaft, said tool including an- elongated shank .
| _member a handle at the upper end of the shank
“and a flat, sharp-edged, chopping: head of great- "

est width at ifs sharpened edge, means for rig--
" for movement as a unit with the head disposed ~ =~ E
at a definite angle to the lcngltudmal axis of the
. shank and bodily offset from such axis. and means
. for adjusting the angle of the head with respect
{0 the shank and locking said head in a selected
- pcmtlcn of adJustment durmg cperatlon of the-?j'

60
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