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(57) ABSTRACT 
A rock cutting and polishing device comprising a plu 
rality of rock cutting saws, a plurality of cutting tables 
each mounted for movement adjacent to a respective 
one of said saws, hydraulic means for moving at least 
one of said cutting tables at a rate responsive to varia 
tions in cutting pressure, flexible means for securing a 
rock sample to at least one of said cutting tables, and 
one or more rotatable lap tables for polishing and 
grinding rock specimens cut by said saws. 

7 Claims, 7 Drawing Figures 
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his application is it division f ( ), r c pencing J.S. 
Patent Application Sur. No. 94,28, filed Nov. 1, 
l'97, incow it hand nucl. 

3A('K (RC) JN) 

l, lili (f live intin 
This invention relates to rock cutting anti is particu 

larly ciructed to in vel T. k cutting inci polishing me is 
for use in the prepartic) in of get logic sourcinuins incl 
the like. 

in the stucky (of geology, it is fircuicitly necessiry or 
clesirable to cut rick Sun plus into slabs for chunical 
microsc (sic analysis. if it unately, rocks are suite 
hard incl generally inct 'it easily. Moreover, the 
r)k Sainl's nity be gencially cylindric'; , is lained 
by core trilling, mily be irregular in shape and vari 
able it h; liness and ughness, indirt difficult to holl 
during the cutting process. 

2. Pris. At 
Nt nhc () is levil's hive he in closed her to: 

for holding and cutting ruck Sailples. However, incine 
()f the ri r art devices have h' in entirely satisfactory. 
Attempts h;ive been male t ( ) Secure rock simples in a 
conventi Inal visu. However, where irregularly shaped 
simples are used, the vise ( )ften is in ble to get a firm 
hold and, when pressuru is applied luring the cutting 
(b) critic), the Sample's friently bec in lisplaced. 
Als(), stone rick samples it re quite brittle and may shat 
ter wheir scue ci by the laws of a visu, in addition, the 
m) wing ()f the simple inst the saw is ften performel 
manually, which is hviously not precise. In ther in 
stances, Inchnicil fuel murians have he in privile t. 
traverse the T ck past the saw. However, such mechani 
cil feed means generally feed at ; c. Instant rate which 
is uneffected by the pressure butween the saw blacle 
in the rock incl, hence, may cause imming ()r break 
age of the saw blicle, or irt egular cuts. Another disad 
vantagu (of previous art forms has been that the saw 
blades have heen her tec at a ?ix cl number if revolu 
tions per minute (RPM) causing irregularity of the cut 
surface, damage to the rock mineral simple, and 
damage to the diamond cutting edge of the saws be 
cause of the variable toughness incl hardness of the 
simples being cut. 
BRIEF SUMMARY ANI) ()3.J C "S () NVENTION 

These list vintages ()f the ritor : It are (overcome 
with the present invention, incl i novel rock cutting 
and polishing device is proposed which can readily uncl 
firmly secure rock samples if substantially ny configu 
ration, together with a fluid drive system for traversing 
the rock simple past the saw, it in a justible rate (f 
feed appropriate to the properties of the specimen 
being cut, which hydraulic system has an overload 
compensating levice that can he set to restrict the max 
imum pressure against the blades, and (ne or more lap) 
tables for polishing the cut samples; ills propose in 
the present invention is a hydraulic or other (lrive sys 
tem for the saw blades incl polishing lap ()r laps t in 
sure variable spel control of these elements. 
The advantages of the present invention are prefera 

bly attained by providing it cutting table having one (or 
more invertel -slots formed there in together with : 
flexible strip having a 'l'-shaped fitting provided at one 
ent of said strap and slilably receivable within said 
slots and it winch means secured to the other end of 
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sil strip inci (perable to wind the strap () into incl (off 
f said winch incans, fluit drive means operahle to 

drive sail cutting table past one (or more saw hlittles, 
(ne (or noru lap tables, and means for driving the 
blades and lip tables l cut and polish ; rock simple, 
these he is having variable speed controls. 
Accordingly, it is in hject ()f the present invention 

t( ) provide improved in cins fir cutting in polishing 
rock sinnlus. 
Another object if the present invention is to provicle 

in provel means for succuring : rock sample curing a 
cutting perti ) i. 
A further (bject if the present invention is t provide 

in proved means for traversing ; rouk sample past a 
cutting blade. 
A specific object of the present invention is to pro 

vide in proved means for cutting and polishing rock 
simples comprising a cutting table having at least one 
inverted T-slot formed the rein, a flexible strip, ; T 
shaped fitting secured tt (ne enclf saic strap and slic 
ably receivable within sail -slot, winch means carried 
by saic tahle and secured to the other encl (of sail strap 
perable to win sail stra into and ff )f silic winch 

Incans, it saw blacle, or blacles, means for rotating sic 
s:w blade () blades, fluid drive means (perable to 
cause Sail cutting thic to traverse pist said saw hicle, 
()i hlicles, a lap table, ir tables, an means for rotating 
silici l; tibles, with variable spel and pressure con 
trols. 

These and ther objects and features of the present 
inventic in will be apparent from the following detailed 
cluscription, taken with reference to the accompanying 
drawings. 

3RE I)SCRIPTION (). DRAWINGS 

(ii. 1 is an isometric view ()f a Tock cutting incl pol 
ishing device emblying the present invention; 

Fl(i. 2 is a plan view of the device of Fi(i. 1 showing 
a rock sample secured to the cutting table for a cutting 
peration; 
FIG. is an enlarged fragmentary view showing the 

T-shaped fitting secured to the flexible strap of the de 
vice ()f FC. , 
FIG. 4 is in elevation, partly in section, showing the 

left end of the device of FIG. 1, with the end panel of 
the table renovel; 

Fl(i. 5 is a vertical section through the device of FIG. 
l, taken on the line 5-5 of FCG. 4; 

Flci. 6 is a vertical section through the device of FIG. 
l, taken on the line 6-6 of FIG. 2; and 
FIC i. 7 is a diagrammatic representation showing an 

alternative form of the device of FIG. 1. 

DEAED DESCRIPTION OF 11 JSTRATED 
EMB())MENTS 

in that form of the present invention chosen for pur 
poses of illustration in FIG. 1, a rock cutting and polish 
ing device is shown, indicated generally at 2, having a 
recessed table top 4 supported by a suitable frame, as 
seen at 6 in Fl(i. 4, which is enclosed by suitable panels 
8. Within the recessed table top 4, a pair of cutting ta 
bles 10 and 2 are positionel in spaced relation and are 
each mounted for movement along a respective houled 
guideway 14 and 16, as more fully described hereinaf 
ter. Between the guile ways 14 and 16 is mounted a 
motor 18 which serves to drive a combination of saws 
20 and 22 each mounted adjacent a respective one of 
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the guideways 14 and 16. Saw 20 is preferably a dou 
ble-bladed saw having the blades 24 and 26 spaced 
apart so as to cut a slab of desired thickness from a rock 
sample, while saw 22 preferably has only a single saw 
blade 28. In addition, a lap table 30 is disposed within 
the recessed table top 4 and is mounted for rotation 
about a vertical axis. 
As best seen in FIGS. 1-5, the cutting table 10 has a 

pair of bosses 32 and 34 projecting upwardly from its 
opposite edges adjacent one end thereof and a shaft 36 
extends between the bosses 32 and 34 and is rotatably 
mounted in the bosses 32 and 34 (boss 34 contains a 
second ratchet) by a ratchet mechanism 38 and at 34, 
similar to that of a ratchet wrench, having a control 
lever 40 in each ratchet, which determines the direc 
tion of rotation, and a handle 42 to facilitate rotation 
of the shaft 36. As shown, the shaft 36 and ratchet 
mechanisms 38 and 34 form a winch for a flexible strip 
44, such as a webbed belt of cotton or nylon, which has 
one end thereof secured to the shaft 36, while a rigid, 
generally T-shaped member 46 is secured to the free 
end 48 of the strip 44, as by sewing, indicated by 
stitches 50 in FIG. 3. The cutting table 10 is provided 
with one or more slots 52 extending longitudinally 
thereof and having an inverted T-shaped configuration 
so as to slidably receive the member 46 to assist the 
strip 44 in securing a rock sample 45 to the cutting 
table 10 and a plate 47 is secured to the vertical edges 
of the bosses 32 and 34 to support the rock sample 45 
during the cutting operation. 
To translate the cutting table 10 past the saw 20, the 

cutting table 10 is formed with foot portions 54 which 
extend along the opposite edges of the cutting table 10 
and project downwardly and inwardly the refrom to en 
gage flanges 56 formed on the guideway 14, as best 
seen in FIG. 5. The guideway 14 is also formed with an 
elongated central opening 58 which communicates 
with a corresponding opening 60, formed in the bottom 
of the recessed table top 4, and, hence, with the interior 
of the base 6. Within the base 6 is mounted a hydraulic 
cylinder 62 which serves to drive a piston rod 64 and 
an actuating bar 66. The actuating bar 66 is coupled to 
an actuating arm 68 which, in turn, is coupled to a boss 
70 which is formed on the underside of the cutting 
table 10 and projects downward through openings 58 
and 60. To actuate the hydraulic cylinder 62, a fluid 
reservoir 72 is mounted within the base 6 and is con 
nected, by conduit 74, to the inlet side of a suitable 
pump 76, which is driven by a prime mover, such as 
motor 78. Pressurized fluid from pump 76 is supplied 
through conduit 80 to the base of T-joint 82 and a suit 
able pressure gauge 84 is connected to conduit 80. One 
arm of the T-joint 82 is coupled, by conduit 86, to a 
speed control valve 88, while the other arm of T-joint 
82 is coupled by return line 90 to the fluid reservoir 72. 
The speed control valve 88 is regulated by a speed con 
trol knob 92 mounted on the front panel 94 of the base 
6 and serves to control the rate of fluid flow through 
conduit 96 to control valve 98. Control valve 98 is ac 
tuated by knob 100 on front panel 94 of base 6 and 
serves to direct the flow of fluid during reverse action 
through return line 102 to the fluid reservoir 72 or 
through conduit 104 to actuate hydraulic cylinder 62 
and cutting table 10. Pressure valve 132 restricts the 
fluid pressure through line 104 actuating table 10 by 
allowing fluid pressure excess to return via line 13 to 
reservoir 72. To prevent jamming of the cutting table 
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4 
10 by rock chips and the like, the guideway 14 is pro 
vided, at each end thereof, with end plates 106 and 
flexible hoods 108 are connected to each of the end 
plates 106 and to the adjacent end of the cutting table 
10. The hoods 108 are formed generally in the shape 
of an inverted U and extend completely across the top 
of the guideway 14 and downward in proximity with the 
edges thereof. 
Cutting table 12 and guideway 16 may be substan 

tially identical with cutting table 10 and guideway 14. 
However, as shown, the winch, formed by shaft 36 and 
ratchet mechanism 38, is omitted on cutting table 12 
and, instead, a brace plate 110 is mounted on cutting 
table 12, extending transversely thereacross, to permit 
rock samples to be manually held during the cutting op 
eration. Moreover, if desired, cutting table 12 may be 
moved manually along guideway 16. Obviously, when 
this is done, no actuating mechanism is required for 
cutting table 12, but may be desired for special materi 
als. 
As best seen in FIOS. 1, 2 and 6, the lap table, or ta 

bles, 30 comprises a flat dise having the upper surface 
112 coated with diamond chips, or the like, to facilitate 
grinding and polishing of rock samples. The lap table 
30 is mounted, for rotation about its axis, on a shaft 14 
which extends through an opening 1 16 in the recessed 
table top 4 to a suitable drive coupling 118 and motor 
120. A spray nozzle 122 is mounted adjacent the lap 
table 30 and is positioned to spray water or other suit 
able coolant onto the upper surface 1 12 of the lap table 
30 to cool the rock sample and upper surface 112, dur 
ing a grinding or polishing operation, and to carry away 
rock dust and chips resulting therefrom. A hose 124 is 
provided adjacent the saws 20 and 22 to provide for 
washing fluid during the cutting operations. Saw blades 
are cooled as normally done by mist, or water, or other 
coolant jets under the guard shields 20 and 22. In addi 
tion, a drain 126 is provided in the recessed table top 
4 to dispose of coolant fluid which has been discharged 
into recessed table top 4 by nozzle 122, hose 124, and 
other coolant jets. 

In use, the cutting and polishing device of FIGS. 1-6 
serves to cut a slab from a rock sample or core, cut the 
slab to provide a specimen of desired size and shape, 
and to grind or polish the specimen for microscopic 
analysis or the like. To accomplish this, a rock sample 
or core 45 is placed on the cutting table 10 in engage 
ment with plate 47 and is positioned to extend beyond 
the side of cutting table 10 in line with blades 24 and 
26 of double saw 20. The flexible strip 44 is, then, dis 
posed over the rock sample 45 and the T-member 46 
of strip 44 is slid into an appropriate one of the slots 52. 
Thereafter, ratchet mechanism 38 is actuated to rotate 
shaft 36 to wind the strip 44 about shaft 36, causing the 
strip 44 to firmly retain the rock sample 45 in the de 
sired position. Thereafter, motor 18 is energized to ro 
tate saw blades 24 and 26, speed control knob 92 is ap 
propriately adjusted, and control knob 100 is actuated 
to cause hydraulic cylinder 62 to drive cutting table 10 
along guideway 14. As the rock sample 45 engages saw 
blades 24 and 26, resistance to further movement of 
cutting table 10 will create back pressure through cyl 
inder 62, conduit 104, control valve 98, and pressure 
valve 132, which, controls the rate of flow of fluid to 
the hydraulic cylinder 62 when under excess load. Ob 
viously, the speed of movement of cutting table 10 will 
be a function of the pressure-flow of the driving fluid 
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supplied through speed control valve 88 minus the 
pressure-flow released through pressure valve 132 
which returns to reservoir 72 via line 131. Thus, al 
though a constant fluid pressure is applied through 
speed control valve 88, the actual speed of movement 
of the cutting table 10 will be varied to accommodate 
changes in the resistance between rock sample 45 and 
the saw blades 24 and 26 caused, for example, by varia 
tions in the composition of the rock sample 45. Thus, 
the likelihood of breakage of the saw blades 24 and 26 
and uneven cuts is greatly reduced. 

It will be seen that saw blades 24 and 26 cooperate 
to cut a slab from the rock sample 45 having two flat 
parallel surfaces. To cut this slab into a cube or other 
shape suitable for use, the slab is placed, on one of its 
flat surfaces, on cutting table 12 and is held against the 
brace plate 110, extending over the edge of cutting 
table 12 in line with the single blade 28 of saw 22, while 
cutting table 12 is traversed along guideway 16. When 
a rock specimen of desired shape has been cut from the 
slab, the lap table 30 is actuated and the specimen is 
held against the upper surface 1 12 of the lap table 30 
for polishing or grinding. 
FIG. 7 illustrates an alternative form of the device of 

the present invention wherein a single prime mover 126 
serves to drive the saws 20 and 22, the hydraulic pump 
76, and the lap table 30. The prime mover 126 may be 
an electric or fluid motor which acts through respective 
drive shafts 128 and transmissions 130 to drive the vari 
ous components. 
Obviously, numerous variations and modifications 

may be made without departing from the present inven 
tion. Accordingly, it should be clearly understood that 
the forms of the present invention described above and 
shown in the accompanying drawing are illustrative 
only and are not intended to limit the scope of the in 
vention. 
What is claimed is: 
1. An apparatus for preparing rock specimens for mi 

croscopic study comprising: 
support structure; 
a first rock cutting site at the top of the support struc 

ture comprising: 
first rock cutting means having as least one blade, 
spanning a vertical distance between first and 
second elevations, for cutting a planar surface in 
a sample rock; 

first carriage means mounted for linear reciproca 
ble movement along first track means horizon 
tally adjacent the first rock cutting means, the 
first track means being juxtaposed and essentially 
parallel to the cutting blade, the first carriage 
means defining a rock receiving site at an inter 
mediate elevation between the first and second 
elevations; 

first specimen securing means, carried by the car 
riage means at the rock receiving site, for an 
choring a sample rock in a secure position at the 
rock receiving site at said intermediate elevation 
with the rock sample being markedly cantilev 
ered out from the first carriage means into cut 
ting alignment with the blade whereby displace 
ment of the carriage means along the track 
means will cause the blade to cut a planar surface 
in the cantilevered portion of the sample rock 
and ultimately a relatively thin specimen is ob 
tained, 
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6 
a second rock cutting site at the top of the support 

structure comprising: 
second rock cutting means having at least one 

blade spanning a vertical distance between 
spaced elevations for cutting planar surfaces in a 
rock specimen; 

second carriage means mounted upon and linearly 
reciprocable along second track means horizon 
tally adjacent the second rock cutting means, the 
second track means being juxtaposed and essen 
tially parallel to the cutting blade of the second 
rock cutting means the second carriage means 
defining a second rock receiving site located at 
an elevation between the spaced elevations; 

second specimen securing means, carried by the 
carriage means at the second rock receiving site, 
for holding a rock specimen in a stable position 
at the second rock receiving site at said between 
elevation accommodating cantilevering of the 
rock specimen out from the second carriage 
means into cutting alignment with the blade of 
the second rock cutting means whereby displace 
ment of the second carriage means along the sec 
ond track means will cause the last-mentioned 
blade to cut a planar surface in the cantilevered 
portion of the rock specimen and ultimately a 
trimmed specimen for miscroscopic examination 
is obtained; 

at least one lap table at the top of the support struc 
ture disposed in sink structure comprising a verti 
cal shaft and a grinding disc non-rotatably secured 
to the shaft for rotation in a generally horizontal 
plane within the sink structure whereby polishing 
of cut surfaces of a rock specimen is accomplished; 
and 

power means for rotating said blades and disc upon 
command. 

2. The apparatus of claim 1 further comprising: 
fluid drive means for causing said first carriage means 

to reciprocate along the associated track means. 
3. The apparatus of claim 2 wherein said fluid drive 

means comprises: 
a hydraulic cylinder, 
means axially coupling the piston rod of said hydrau 

lic cylinder to said first carriage means, and 
means for supplying pressurized fluid at a selected 
constant rate to said cylinder. 

4. The apparatus of claim 1 wherein said first rock 
cutting means comprises two parallel cutting blades 
adapted to simultaneously cut a specimen of predeter 
mined thickness from said cantilevered portion of a 
sample rock in a single pass of the first carriage means. 

5. The apparatus of claim 1 wherein said anchoring 
means comprises: 

ratchet-actuated winch means mounted on said first 
carriage means, 

a flexible strap of material having one end secured to 
said winch means to permit said strap to be wound 
onto and off of said winch means, and 

means for securing the free end of said strap to said 
first carriage means to permit said strap to extend 
about a rock sample to secure said rock sample to 
said first carriage means. 

6. The apparatus of claim 1 further comprising: 
expandable hood means secured between each end 
of at least one of said carriage means and the adja 
cent ends of the corresponding track means ex 
tending over said track means and downward in 
proximity with each side of said track means. 

7. The apparatus of claim 1 wherein: 
said power means is a single motor. 
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