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. 3 Claims.
1
This invention relates to improvements in saw-
ing methods and apparatus and will be described
in its application to sawing solid columns of coal
of uniform small seetion from the face of a coal
seam for subsequent study and analysis: How-
ever, it is to be understood that the methog and
apparatus disclosed herein are adapted to the
sampling of any minera] Seam, such as limestone,
sandstone, dolomite, etc., and for other uses, such
as cutting door and window openings in masonry,
stone-working, ete.

In studying the properties and distribution of

organic and mineral matter in coal seams, and
especially ‘in making betrographic and paleobo-
tanieal studies in connection therewith, it is ad-
vantageous to work on solig columns of the coal.
Heretofore, it was the practice to cut column and
channel ‘samples by hand from the face of a coal
seam to be studied. However, hand ' cutting is
tedious and its: practice not only resulted in a
sample of varying section but also it required
the cutting of a large, heavy sample in order to
hold it together. - Because of the large size and
varying dimension of the hand-cut samples, the
channels were not ag accurate a representation
of the composition of the coal seam as is desirable

and, because of their weight, the columns were

difficult to handle
analysis. ‘

It'is accordingly a major aim of the invention
to provide a simplified method of obtaining solid
columns -of coal from the face of a. coal seam
which overcomes the noted objections to the prior
hand-cutting method of obtaining such ‘columns
in-that it produces g column that is more or'less
precision cut to a desired section, which may he
small as compared o that of the hand-cut col-
umn -samples, ‘as is desirable for analysis and
study, and that is moreover characterized by
lightness in weight whereby its handling during
transport ang analysis is greatly facilitated.

The invention also contemplates and provides
simple yet effective apparatus in the form of-a
portable power saw for machine-cutting s coal
seam, which is so constructed and arranged as
to be capable of cutting a column of uniform small
section from the seam for the full height of the
exposed face thereof without fracturing the eol-
umn, and in which provision is made for eliminat-
ing the dust problem usually encountered in cut-
ting into coal seams.

A more detailed object of the invention is the
brovision of a-portable bower saw as aforesaid,
in which ‘the sawing tool is capable of cutting
both above and below the mechanism by which

preliminary. to and during
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it is mounted, thug overcoming the necessity of
digging out the floor and roof of a mine in order
to cut the fun height of the seam.

The above and other objects and festures of
advantage of the invention will be seen from the
following detaileg description thereof, taken in
conjunction with the accompanying drawings il-
lustrative of certain steps of the improved method
and a preferred form of apparatus for carrying
out the same, wherein—

Figs. 1 and 2 are front and side elevations, re-
spectively, of a portable power saw according to
the invention, the views also indicating in dotted
lines the circular saw tranisposed from its normal
Dosition to a Dosition on itg supporting post which
enables it to cut into the roof of the mine at
the start of a cut;

Fig. 3 is a top plan view of the power saw shown,
in Fig, 1, llustrating the mounting of the circu-
lar saw and the details of the water Spray means
associated therewith:

Fig. 4 is a section taken on line 4—4 of Fig. 1;

Fig. 5 is a diagrammaiic view illustrating a
power saw according to the invention in an un-
derground mine bositioned to cut g sample col~
umn from the exposeq face of a coal seam;

Fig. 6 is a view looking into the coal face foi-
lowing completion of two vertical -cuts of the
power saw; :

Fig. 7 is a section taken on line 7—7 of Fig, 8,
which. further illustrates the front column-hox-
ing channel about to be inserted (dotted lines)
and following insertion (full lines) into the verti-
cal cuts; :

Fig. 8 is a similar section llustrating the man-
ner of making the back cut required to.cuf ths
column loose from the seam; :

Fig. 9 is a section similar to Fig. 7 illustrating
the rear boxing channel about to ke inserted
(dotted lines) and finally inserted (fuil lines) ‘so
as to completely box the column prior to lowering
it from the seam face;

Figs. 10 and 11 are broken-away elevational and
sectional views, respectively, of the boxed col-
umn lowered from the seam face for transport to
& laboratory, for example; and

Fig. 12 is a view similar to Fig, 11, illustrating
a modified form of rear boxing channel,

Referring to the drawings, illustrating pre-
ferred apparatus in the form of g specially con-
structed portable bower saw for carrying out cer-
tain steps of the method of obtaining sample col-
umns of a coal face or other mineral seam o be
hereinafter described in detail, reference numeral
18 designates g horizontally disposed rectangular
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base member to which are affixed uprights {1, 12,
which are substantially spaced from one another.
The base member mounts a standard generally
indicated by the reference numeral {3 which may
be shaped as an inverted T whose horizontal bar
is comprised by transverse arms t4, i5 connected
to the upright leg {6 thereof by means of a T-
fitting 7. Said transverse arms have sufficient
length that they -extend an appreciable distance
through horizontally aligned, close fitting holes
provided therefor in the uprights of the hase
member and hence the standard (3 is journaled
for both turning and sliding movement in the base
member, whereby it may swing through an arc
somewhat in excess of 180° about the -axis of its
transverse arms 14, 15 and may also be shifted
bodily with respect to the base in the direction
of said axis.

To predetermine the lateral shifting movement
of the standard with respect to the base an
amount corresponding to the desired distance be-
tween two vertical cuts of the saw, the transverse
arms 14, i5 are provided with fixed stop collars
{8, 18 located inwardly of the base uprights 44, 12,
the collars being spaced from one another a dis-
tanee which is less than the spacing between the
uprights by an amount equalling the-desired dis-
tance between saw cubs. Hence, the standard 3
may be shifted relative to base until one or the
Gther stop collars 18, 18 abuts {the inner surface
of the upright to the same side of the vertical leg
{6 of the standard. Means for: scuring the stand-
ard in the position $o which it is shifted as afore-
said ave provided, such llustratively taking the
form of vane-like blocking arms 28, 24 which are
pivoted to the inner faces of the uprights i, iz,
respectively, so as to swing from an inactive posi-
tion to an active positien which they tend to hold
by their own weight. The length of the blocking
arms corresponds to the desired spacing between
vertical saw cuts, and when one or the other arm
is swung to its active position, it enters the space
hetween the upright to which it is pivoted and the
adjacent collar {8 or {8 (collar (8, Fig. 1) thus
blocking shifting movement of the standard unbil
the active blocking arm is swung to its inactive
position.

The standard carries & forwardly extending
sheif 28 of length o extend beyond the front side
of the base and whose elevation may be adjusted
by means of a rack and pinion mechanism (not

shown) housed beneath the shelf, which may be
of the type conventionally employed to raise and

lower & drill press table, for example, being actu~

able by a hand crank 28. At its outer or forward
end, the shelf 23 mounts a tool supporting post
23 in fixed parallel relation $o thie upright leg &
of the standard {3, it being observed that the
suipporting post has length to extend a substan-
tinl distance through the shelf so that its upper
" and lower ends are both clear thereof. To pro-

vide a rigid mounting for the supporting post and

o reduce vibration in operation of thie saw, the
post may be gripped and supported within a clamp
cleeve 28§ fixedly secured to the under side of the
supporting shelf 23, as best shown in Fig. 1.
Shown in full lines (Figs. 1 and 2) as afiized
to the lower end of the tool supporting post 28
is a Lool clamp 32 of the detachable type, being
attached and detached by means of a conven-
tional tightening handle 33. Upon its detachment
from the lower end of the tool post 28, the tool
clamp may be transposed to the upper end of the
tool post, as indicated in dotted line position, and
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affixed in that position by tightening of the tool
clamp.

By reference to Figs. 2 and 3, the tool clamp 32
has a vertical front attaching face to which is
secured by suitable means the bearing sleeve 24
of a conventional circular saw mandrel 85 to one
end of which is coupled the core of a flexible shaft
35, and to the other end, a cireular saw 37. By
virtue of its mounting as aforesaid, the plane of
rotation of the circular saw Is parallel fo the up-
right leg {6 of the standard i3, as well as to the
plane in which said standard swings. Preferably
also, the plane of rotation of the saw is beyond
the end of the base I8 so that it may cut below
the level thereof. It will be understood that other
appropriate means for mounting the saw from
the clamp to operate in its aforesaid plane of
rotation may be substituted for that shown.

One form of cireular cutting saw giving  €x-
cellent results in actual practice of the invention
is 5 ten-inch circular steel rock saw, the edge of
which is impregnated with diamond chips, sold
under the name of “Felkner Di-Met Rimlock,”
manufactured by Felkner Manufacturing Com-
pany, Torrance, California. Such a saw is capa-
bie of easily cutting the hardest sedimentary rock,
and is also unusually safe to operate because of its
smooth cutting edge. However, it is to be under-
stood that ether makes of circular saws capable
of cutting hard rock may be substituted for that
designated in the foregoing.

Various means (noet shown) for driving the
flexible shaft 3§ may be employed, depending on
particular conditions. For example, in an un-
derground mine, the flexible shaft is preferably
driven by a Y2 H. P.-or more explosion-preof elec-
tric motor while for strip mines it may be driven
by-a 2 H. P. gasoline engine. The aforesaid motor
or engine may alse be employed to power a water
pump @ot shown) for supplying cooling water,
which also serves to eliminate dust, from a-suit-
able source (not shewn) such as @ bucket or
other convenient vessel -te the circular -saw
through a flexible tubing 38 and spray nozzles
39, 39¢ (Fig. 3). The body portion of the saw
operates within a semi-circular channeled-shaps
spray guard 40, which is preferably made in 1wo
quarter sections hinged together and detachable
one from the other so that either quarter section
may be removed as required for cutting into
ceiling or floor. Suitable means for preventing
sediment or dust collecting in the water -vessel
from reaching the pump and for controliing the
volume of the cooling water supplied to - the
nozzles 39, 88a will be provided. : : »

Tn carrying out the method of the invention
in an underground mine, .a power -Saw as above
described is moved into the mine to a position
generally indicated in Fig. 5, enabling it to op-
erate on the exposed face of a coal seam. Pre-
liminary to obtaining a sample column of ths
seam, the seam face is prepared similar to that
for digging out or hand cutting the channel:
sample, since the smoother and more clearly ver-
tical the face the easier it is to saw a gocd column.
Prior to moving the saw to its sawing position, -
the floor of the mine may also be made level
over an area slightly larger than that of the
saw base 10, but if any leveling -of the latter is
required, such may be provided as by leveling
feet 45 applied to the base corners as reguired,
and which may be of the type shown in Figs.
1 and 2.

The power saw is located with its base length-
wise of and parallel to the coal face whereby the
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circular saw will cut the required depth into
said face when the standard 13 is leaning slight-
1y out of the vertical and toward the face of the
seam, such depth being of the order of three
inches, although this may vary, depending on
the depth ‘of the sample ‘column desired, If it
is desired to start the cut from the mine roof,
the saw clamp 32 is in a preliminary operation
transposed from its full line to its dotted line
positions shown in Fig. 1, and the shelf 23 ele-
vated.so that the circular saw 31 operates above
the upper end of the standard 13, whereby the
cut may be started in the eeiling or roof of the
mine.  The cut is started by slowly pressing. the
saw standard 13 toward the coal face until a
cut has been made to the desired depth, where-
upon the supporting arm 23 is slowly lowered
down the coal face with the rack and pinion
lowering mechanism. - A handle 46 catried by
the angled drive head through which the flexi-
ble drive shaft 36 is coupled to the saw mandrel
35 may also be used to press-the saw into the face
of the seam and to hold it while lowering.” When
the vertical cut has progressed sufficiently, the
clamp 32 is transposed to its full line' position
as shown in Fig. 1. Thereupon, the vertical cut
is completed, it being observed that the cut
may be extended a small distance into the floor
of the mine, as made possible by -the -extended
travel of the circular saw permitted by its mount-~
ing aforesaid. )

Upon completion of the cut as aforesaid, the
saw standard 13 is shifted laterally with respect
to the base in the manner previously - described,
such distance being three inches if g sample
column of square section is desired, and the
aforesaid operations are repeated, with the re-
sult that two vertical cuts 41, 48 (Fig. 6) be-
ginning in the roof and running into the floor
of the mine are made in the coal face, said cuts
defining the sides of the partially -cut column
designated 49 in Figs. 7 and 8.

Following completion of the second cut a1, a
longitudinal channel member 50, whose interior
width dimension corresponds substantially to the
spacing between the vertical cuts and whose in-
terior depth dimension is somewhat less than that
of the final column, is inserted into the vertical
cuts as indicated in Figs. 7 and 8, with the re-
sult that the partially cut column 49 is now boxed
on its front and both side faces.

To provide acecess to the rear of the partially
cut column, the coal face to one side thereof is
chipped away for the full length of the partially
cut column to provide a space of width to ac-
commodate the circular saw and of depth some-
what greater than desired depth of column,
Thereupon, the power saw is shifted through a
90° angle to a position indicated in Fig. 8 and
adjusted so that the circular saw 87 is free to
operate within said space in the plate required
to make a transverse back cut. Upon the back
cut being completed, the power saw is retracted
and a second and somewhat slightly larger chan-
nel member 52 is slipped over the now complete~
ly severed and partially boxed column 49¢ from
the side of the latter, that is to say, through
the space provided for the operation of the circu~
lar saw in making its back cut, as indicated in
Fig. 9.

At this stage of operation, a sample column
49¢ has been cut loose from the face of the
coal seam and is fully boxed, but it is still verti-
cally positioned and supported to a degree by
the seam from which it has been severed. In a
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final operation, the boxed column is lowered. to

the floor, whereupon its ends may - be suitably
packed within the boxing channels 50, 52 and
the channels tied together in their column-box-
ing relationship. The boxed column may now be
transported as a rigid and protected unit to the
laboratory without fear of fracture.

Instead of the rear boxing channel 52 having
channel or U-section as in Fig. 11, it may have
L section as with the rear boxihg channel 53
(Fig. 12). .

Without further analysis, it will he appreciated
that the present invention provides a simplified
method of obtaining sample columns of coal from
2 coal face.  Due to the smooth precision cuts
capable of being made by the saw 31, the column
may have small section as compared to hand-cut
columns which must have large section and hence
great weight to prevent their fracture during the
cutting thereof and during subsequent transport
to a.laboratory, for example. The small section
and precision cut of ‘a .column achieved by the
bresent invention is of particular advantage in

-that such a column has been found to give a more

accurate representation of the seam than the less
precise hand-cut channel sample. For example, 3,
study of columns cut according to the present in-
vention or method shows that quite frequently
the ash content is discontinucus throughout the
vertical dimension of g coal seam, a finding which
is difficult to establish where channel samples are
studied. .

The invention also provides simple yet highly
effective apparatus for cutting solid columns of
coal from the face of a coal seam, which are
characterized by smaller section and greater uni-
formity of section than was heretofore possible
of attainment. Being highly portable, a power
saw as described may be moved about from place
to place in a mine or stripping operation as re-
quired, and it is extremely simple and efficient to
operate. :

While the herein invention has been disclosed
in its application to the cutting of sample col-
umns of coal from an exposed coal face, it is of
course adapted to the sampling of any mineral
seam, such as limestone, sandstone, dolomite, ete.
Without any material modification, a power saw"
as disclosed may also be adapted to general in-
dustrial uses, such as cutting of door and window
openings in masonry, stone-cutting, stone orna-
menting, ete,

As many changes could be made in carrying
out -the above disclosed method and construc~

. tion without departing from the scope of the in-

vention, it is intended that all matter contained
in the above description or shown in the accom-
panying drawings shall be interpreted as illus-
trative and not in a limiting sense. )

We elaim:

1. Apparatus of the character described com-
prising, in combination, a base member, a stand-
ard mounted on said base for swinging movement
about a horizontal axis extending through said
base and for lateral shifting movement with
respect to.said base, s horizontal tool support
carried by said standard, means for adjusting
the elevation of said support, a tool post carried
by and extending through said support in fixed
parallel relation to said standard, a tool clamp
operatively related to said post and adapted to be
affixed to one or the other ends of said post, and
8 power-driven circular rock saw mounted in said
clamp in position such that its plane of rotation is
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parallel hoth to the standard and the: plane of its
swinging movement.

2. Apparatus of the. character described com-
prising, in combination, a base member, & stand-
ard: mounted on said kase for swinging movement
about, 8 horizontal axis extending through said
base and for lateral shifting movement with: re-
spect, to said base, a horizontal tool sypport car-
ried: by said standard, means; for adjusting the
elevation of said support, a tool post carried. by
and extending through said support im fixed
parallel relation to said standard, a tool clamp
detachably secured to an end of said post, and
a. power-driven circular rock saw mounted in said
teol clamp position such that its plane of rotation
is parallel both to the standard and to the plane
of its swinging movement, said tool clamp being
adapted to be secured either to the upper end of
the tool post, whereby when the support is ele-
vated the saw may cut at a level above the stand-
ard, or to the lower end of the post whereby when
the support is lowered the saw may: cut at a level
below the base.
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3. Apparatus as set. forth in claim. 1, wherein
means are provided for supplying cooling water
to-the eircular saw.

References. Cited in the file of this patent,

. UNITED STATES PATENTS
Number Name Date :
344,610 Wright weememeee June 29, 1886
667978 Gardiner et al, - Feb. 12, 1901
766,579 Baggaley -l cmmeo—mm Aug: 2, 1904
1,429,899 Mallory ——ecoem e Sept. 19, 1922
1,491,287 CanniNg o ceo—lo—wae Apr. 22, 1924
1,550,520 Drucker oo ceme—- Aug. 18, 1925
1,600,619 Briereetal. - .. Sept. 21, 1926
2,079,864 Lansing —ocoeom e May 11, 1937
2,216,989 St. Clair — e Oct. 8, 1940
2,340,953 Gardner . .o Ceeee Feb. 8, 1944
2,390,562 SEOTTS e Pee. 11, 1945
2,421,225 Stensgaard — - ——-— May 27, 1947
FOREIGN PATENTS
Number Country Date.
452,564

Germany. — —-— - ————~. Nov. 12, 1927



