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WILLIAM B. DWIGHYT, OF POUGHKEEPSIE, NEW YORK.

MACHINE FOR CUTTING OR SLICING MINERALS.

SPECIFICATION forming part of Letters Patent No, 445,983, dated February 10, 1891,
Applieation filed September 18, 1890, Serial No, 865,321, (No model.)

To all whom it may concerm:

Be it known that I, WiLriam B. DwigaT,
professor of natural history, Vassar College, a
citizen of the United States, residing at Pough-
keepsie, in the county of Dutchess and State
of New York, have invented certain new and
useful ITmprovements in Machines for Cut-
ting and Slicing Minerals; and I do hereby de-
clare the following to be afull, clear, and ex-
act description of the invention, such as will
enable othersskilled in the art to which it ap-
pertains to make and use the same, reference
being had to the accompanying drawings, and
to letters of reference marked thereon, which
form a part of this specification.

The invention relates, broadly or generally
speaking, to machines or apparatus for cut-
ting or sawing stone, though the machine or
apparatus hereinafter to be described ismore
especially designed for more delicate and ac-
curate work than that done by the ordinary
stone sawing or cutting machine.

Notwithstanding the fact that the machine
which forms the subject-matter of thisinven-
tion is more especially designed, as stated,
for delicate and accurate work, yet it em-
bodies improvements that are applicable gen-
erally to stone sawing orcutting machines, as
well as to machines for cutting other sub-
stances in which discoidal cutters are em-
ployed either singly or in a gang.

Theinventionhas foritsobjectamachineor
apparatus for sawingorcutting minerals and
other hard substancesinto comparatively thin
slabs or tablets fuor mosaic or similar work, as
well asforeducational and scientificpurposes;
to which ends the invention consists in struect-
ural features and in the combination of co-
operative elements and mechanism, as will
now be fully described, reference being had
to the accompanying drawings, in which like
letters indicate like parts wherever such may
occur in the various fignres.

Figure 1is a general perspective view of
an apparatus or machine for sectioning hard
substances, illustrating as many of the ¢o-op-

erative mechanisms and other elements as is-

possible anc consistent with clearness. Such
elements or accessories as cannot be illus-
trated in this view or as cannot be illustrated
with sufficient clearness will be clearly illus-
trated by detail and speeial views. Fig. 1*

is an under side view of the table of the ap-
paratus. Fig. 1* is a section thereof, taken
on line 11 of Fig. 1*. Fig. 1°1s a gsection of
the lathe-bed, illustrating the bracket-bear-
ing for the guide-pulleys for the driving-
belt; and Fig. 1% is a sectional detail view of
the upper part of the standard A% shown in
Tig. 1. Fig. 2 is a front elevation of the
work-holder, the support therefor, and the ad-
justing mechanism. TFigs. 2% 2%, and 2¢ are
sections taken, respectively, on lines 2 2, 3 3,
and 4 of Fig. 2, the standard B’ being omit-
ted in Fig. 2*. TFig. 3 is a right-hand eleva-
tion of the adjusting mechanism forthe sup-
port of the work-holder, which latterisshown
in section. TFigs. 83* and 3° show by a face
view and side elevation, respectively, a modi-
fied counstruction of the support for the work-
holder. Tigs. 3° and 37 are views similar to
Tigs. 8* and 3° illustrating a modification in
the means for conmnecting the work-holder
support with its adjustable carrier. Fig. 4 is
a top plan view of the work-holder, the car-
riage, the means for adjusting the clamping-
jaws of the work-holder and a portion of the
support therefor, and of the serew for adjust-
ing said swork-holder longitudinally on the
support. Fig. 42 is an end elevation of the
work-holder and its carriage, the support for
said holder and the screw for adjusting the
same longitudinally on its support being
shown in section. Fig. 4°is a rear elevation
of the work-holder. Fig.4%is a vertical trans-
verse section of the work-holder,its carriage,
the support therefor, and the adjusting-screw.
Fig. 4% 1s a rear elevation of the work-holder,
the clamping-jaws being removed. Fig. 4¢is
a rear elevation of the carriage for the work-
holder; and Fig. 4, Sheet 15, is a view simi-
lar to Iig. 4%, showing a single right and left
hand threaded adjusting-screw for the clamp-
ing-jaws. Tigs. 5, 5%, and 5" show the work-
holder and its carriage by a front and rear
elevation and a central transverse sectional
view, respectively, in conjunction with a
modified adjusting-gearing for revolving the
work-holder on its carriage; and Figs. 5°, 59,
and 5° are detail views of the brake for said
gearing.
ous forms of auxiliary jaws. Fig. 6*is atop
view of an auxiliary clamping-jaw for objects
too large to be clamped in the jaws of tlie

Fig. 6 shows by end views vari-
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work-holder. TIfigs. 6 and 6° are top plan
views of parallel horizontal clamps ecombined
with toothed auxiliary clamps, and Figs.
64, 6°,and 6! are detail views of the clamping-
frame shown in Fig. 6°. Figs. 7, 7%, 7% 7°, 74,
7¢, 7%, -7¢, and 7" show further means for se-
curing substances of irregular formn to the
work-holder. Fig. 8 is an elevation of the
cutter-spindle and means for supporting the
same; and Figs. §* and 8" are sections taken,
respectively,on lines 5 5 and 6 6 of Ifig. 8; and
Fig. 8¢ is a sectional view of the cutter-spin-
dle carrying a plurality of cutters. Fig. 9 is
a perspective view of one form of cutter lev-
eling and guiding device, of which Figs. 9, 9%,
9¢,and 9%aredetail views, Fig.10is a top view
of the cutter and leveling and guiding de-
vices adapted for use with a gang of cutters,
and Fig. 10* is a front elevation thereof. Fig.
11 is a like view showing a modified cou-
struction of the leveling and guide arm. Fig.
11* is a top view of the guide-arm. ¥Figs. 12
and 12* are elevations of a rim-guide for use
with a single cutter or a gang of such, respect-
ively; and Fig. 12° is a top plan view of the
rim-guide shown in Iig. 122,

The machine orapparatus whichTam about
to deseribe being more particularly designed
for very accurate as well as very delicate
work, such as the cutting of extremely thin
strips, slabs, or tablets for microscopic study
or for mounting as specimens for mineral cab-
inets orcollectionsfor educationalinstitutions
or museums, it will be understood that the
various mechanisms, as well as the auxiliary
devices, are constructed with that care and
exactitude which is necessary to accurate op-
eration, and which is generally foundin scien-
tific instruments or instruments of preeision.
It will, however, be understood that I do not
limit myself to such a machine orapparatus,
as the general improvements made are appli-
cable to machines for coarser yet accurate
work for various other purposes than those
referred to.

Referring now more particularly to Figs.
1,12, 1% and 1¢ F indicates the frame of the
machine, which in general construction is
that of an ordinary lathe-frame, of which fis
the bed-plate, and 7’ the treadle connected by
rod f®to the driving-shaft F/, that carries the
driving-pulley 2 which is constructed so as
have at least two portions or sections of dif-
ferent diameter in which the belt or cord
grooves f* f* are formed. The driving-shaft
F’ also carries a fast and lcose belt-pulley I
‘T4, respectively, so as to adapt said shaft to
be belted to and driven from any suitable
prime motor instead of being driven from the
treadle f’.

To the bed-plate f of the frame is secured
a bracket 7%, in the pendent arms of which are
formed the bearings for the journals of two
grooved pulleys or sheaves If® I, and F7 is
the grooved pulley or sheave on the end of
the vertical cutter-spindle S, driven by driv-
ing-wheel ¥* through the medium of a cord
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or helt £7% that passes around the wheel I in
the groove f? of the section or portion of least
diameter, thence around the front guide-pul-
ley F* to and around pulley F* on spindle §,
and from the last-named pulley around the
guide-pulley F¢ and back to the groove f? of
the driving-wheel F2

From the left end of the bed f of the frame
It projects a standard a, in the arms of which
are formed the bearings for a horizontal
spindle A, to which is secured a belt-pulley
o/, adapted to be belted to the driving-wheel
T, the belt or cord ¢? lying in the groove ™~
of that portion of the wheel which is of the
greatest diameter. The spindle A is pro-
vided with a tapet screw A’ and earries disks
of felt ¢* orof analogous or equivalent mate-
rial for polishing emery-wheels—a necessary
accessory to a machine of this class—and
when the cutter spindle or spindlesare driven
by foot-power the belt ¢* will be found of
greatest convenience in starting the driving-
ghaft F’/. The driving-wheel F* should be
sufficiently heavy to act asa fly-wheel, though,
if desired, such a wheel may be provided and
mounted on the shaft I'” at any desired or
convenient point, especially if the machine
is driven by a power other than the treadle.

To the bed-plate f of the frame is secured
a table T of such dimensions as to be capa-
ble of accommodating all the neecessary co-
operative mechanisms, and for convenience
of access to the treadle f” and other mechan-
isms the said table issecured to the bed-plate
f soas to project but little beyond its front
edge. This table T is of cast metal, its up-
per face being planed perfectly true and
smooth, and is secured to the bed-plate so as
to be perfectly level. The table T has-de-
pending edges or marginal flanges #, and on
its under side is provided with transverse
strengthening-ribs #', said edge or marginal
flanges ¢ and transverseribs?’ being provided
with interiorly-threaded sockets ¢* for the re-
ception of screw-bolts, by means of which

“said tableis secured tothe bed f of the frame,

To better sustain the weight of the rear-
wardly-projecting portion of the table a suit-
able brace or braces £* may be secured thereto
and to one or both of the legs of the frame,
as shown in Fig. 1.

To the upper face of the table are secured.

marginal strips ¢, that are made Auid-tight
by any desired means, 0 as to retain the lu-
bricant used and dropping onto the table,
which at its rear left corner is provided with
a hole #, 'ig. 1#, for drawing off the lubricant
or for allowing the same to flow off into a suit-
able receptacle, and also for the purpose of
removing the detritus resulting from the cut-
ting of mineral and other hard substances.
When the apparatus is used for less deli-
cate or less accurate work, the table T, with
itsupwardly and downwardly projecting edge
ormarginal flangesand cross-1ribs, may be cast
in one piece. , '
Iwill now describe the mechanism by means
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of which the support for the work-holder is
adjusted vertically relatively to the cutter or
cutters and by means of which said support
may he revolved on its axis or in a circular
plane, referring to Figs. 1, 2, 27, 2%, 2¢ and 3.

At the left end of the table I' is secured a
standard B, the Dbase-plate of which is pro-
vided with a step b for the lower cone end of
a vertical cylindrieal steel bar B’, whose up-
per cone end has its bearing in a conieal re-
cess formed in the end of a binding or set
screw b/, that works in a screw-threaded open-
ing formed in the upper horizontal arm * of
standard I3, said screw being held against acei-
dental rotation by a jam or lock nut 4% Figs.
2 and 3, thus providing means for taking up
wear of the cone-bearings of the bar B/, as
well as forsecuring the same against rotation
in its bearings. The said bar has a longi-
tudinal key-groove 0%, Fig. 2¢, for the vecep-
tion of a key, spline, or feather &%, that serves
to lock asleeve B3? against rotation on bar I3’
without interfering with the vertical motion
of said sleeve on the har. At its upper end,
below the horizontal arm 0? of the standard
B, the bar B’ carries a collar B? secured to
said bar by means of a set-screw b’ Wigs. 2¢
and 3. In the said collar is formed an open-
ing for the passage of a vertical adjusting-
serew BY, that works in a screw-threaded
bearing 0% formed on the sleeve B? Figs. 2
and 2¢ and is revolved by means of a ball-
handle 37, secured to its upper end, Figs. 2
and 3, or by means of a hand-wheel, the screw
being provided with an abutment or flange
0% (shown in dotted lines in Fig. 2,) that
seats in a corresponding recess in the under
side of the collar B® and holds the said
serew against endwise motion in the collar.
For the purposes for which the apparatus
under consideration is designed the screw B*
should have not less than thirteen (13) threads
The sleeve B* has an interiorly-
threaded bearing 1Y, Fig. 2¢, for a set-screw
b by means of which it may be locked
against vertical motion on the bar B’ after
being adjusted in order to relieve the adjust-
ing-screw B* of the weight of said sleeve and
the devices supported thereby, which weight
is considerable, especially when compara-
tively large pieces or blocks of mineral or of
other hard substances are to be cut, and which

~would speedily wear away the threads of said
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screw, On the other hand, the set-serew bW
may not be brought into use when the sub-
stance to be eutis small and light; yet I pref-
erably lock the sleeve-bearing to the bar in
all cases, for the reason that there is always
more or less vibration of the parts, due to the
motion of the revoluble elements of the appa-
ratus, which vibration or jarring is apt to
displace the adjusting-screw, and thereby
change the position of the sleeve B2

In the cutting of minerals or other hard
substances, especially if of irregular form, it
is of great advantage—in faet, it is almost ab-
solutely necessary—to be able to present the

|

&

substance to the cutter in the most advan-
tageous manner in order to obtain specimen
slabs, tablets, or strips that will show the
structure or composition of the substance to
the best advantage. This cannot always be
effected by a mere vertical adjustment of the
work-holder and its support relatively to the
cutter, for which purpose the mechanism just
describedisdesigned,the support forthework-
holder being connected with the sleeve B%

In order to accomplish the most desirable
results, I provide means whereby the support
for the work-holder maybe revolved about its
axis or adjusted in a circular plane, and these
means I will now describe, again referring to
said Figs. 1, 2, 2° 3, and 3*, and thereafter the
means for adjusting the work-holder longi-
tudinally on its support. The sleeve B? has
on its right side a disk or eylindrical boss b4,
to the periphery of which is secured by means
of serews or bolts a bearing ¢’ for the journal
or trannion projecting from one side of a
bearing ¢, in which works a worm C, that is
revolved by means of a handle C’. . The jour-
nal of the bearing ¢ is screw-threaded. at its
outer end, and is secured in its bearing ¢’ by
means of the nut ¢ Figs. 2 and 29 so that by
loosening said nut the worm-bearing ¢ and
the worm-serew € may be swung out of gear
with the worm-wheel D’, when the support
for the work-holder may be revolved by hand
to expedite the adjustment of said work-
holder. ‘

In the sleeve B? centrally of the e¢ylindrical
boss b and extending nearly to the bore of
said sleeve, is formed a horizontal bearing for
the left end of the work-holdersupport. This
support consists of a cylindrical steel bar D,
whose left end fits snugly into the horizontal
bearing formed in the sleeve B%. The bar D
has a longitudinal key-groove d, which may
be rectangalar in cross-section for the recep-
tion of a like key, spline, or feather on the
work-holder carriage, or said groove may be
V-shaped in cross-section for the reception of
a like guide and locking-dog on said carriage,
as hereinafter referred to. At said left end
the worlk-holder support D carries the worm-
wheel D', above referred to,in which is formed
a segmental slot d’, Fig. 3, through which ex-
tends a locking or set screw d?, that screws:
into a holein the face of the cylindrical boss
D' of the bearing-sleeve B?for the purpose of
locking thesupport D and the worm-wheel D’
against rotation after being adjusted. As
shown in Fig. 3, the slot d’in the worm-wheel

admits of one-half of a revolution of the sup-

port D in either direction, so that the ampli-
tude of circular adjustment is more than suf-
fieient for all purposes, and of course it will
be understood that the slot is a segment of a
circle whose center 1s the axis of the support
D. To more effectually lock the wheel D to
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the bearing B? a washer ¢ is interposed be- -

tween the head of the screw and the outer
face of the worm-wheel.” For the purpose for
which the apparatus is more particularly de-
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signed the worm C and the worm-wheel D’
should have a thread sufficiently fine to ad-
mit of a very delicate adjustment of the sup-
port D.

If heavy substances are to be cut, in order
to bring the weight thereof nearer to the cen-
ter of rotation, the support D may be provided
with a erank d*, Tigs. 3* and 3% or the worm-
wheel D’ may be provided with a journal d°,
adapted to fit the horizontal bearing in the
sleeve B? and the support D' may be secured
eccentrically to the said worm-wheel D’, as
shown in Figs. 3¢ and 3% In the last-named
construction the thickness of the worm-wheel
may be considerably increased in order to
give it the necessary strength to support the
bar D and the elements carried thereby. In-
asmuch, however, as the support D is detach-
ably connected with the bearing-sleeve B? the
several supports D, suited to the nature of
the work to be done, may be interchangeably
connected with said bearing, the diameters of
the various worm-wheels being of course the
same, though even this may vary within the
limits of adjustment of the worm C in ifs
bearing ¢. Ontheother hand, for very heavy
work the support D may be braced at any
conveunient point either by a brace on the
table or a hanger suspended from a fixed sup-
port above the apparatus, either of which
should be adjustable.

For the purpose of adjusting the work-
holder along its support D, thelatter carries
the collars D? D2 adapted to be rigidly con-
nected with said support by means of set-
screws % and each of said collars has a bear-
ing for the opposite ends of a horizontal ad-
justing-screw D+, that carries atits outer end
a ball-handle or hand-wheel D% which should
be sufficiently remote from the collar D? to
admit of its manipulation when the work-
holderis at the extremelimit of its movement
to the right.

If desired, the stem of the handle or hand-
wheel may be provided with a squared socket
adapted to fit upen a squared outer portion
of the screw DY so that it may be removed
from the adjusting-screw D* when not in use,
as shown in dotted lines inFig.2. Thescrew
D* has also an abutment or collar 7, that fits
into a recess in the left face of the collar D?
to hold the said screw against endwise mo-
tion,” The serew D* works in an interiorly-
threaded lug e on the back of theslide or car-
riage K for the work-holder, and said screw,
like serew BY, should have not less than thir-
teen (13) threads tothe inch. For light work
the collar D3 that supports the leftend of the
serew DY may be dispensed with, as the col-
lar D? and the lug on carriage E will hold
said screw sufficiently steady for the purposes
of adjustment of said carriage on the support:
D. Tt will be observed that both collars D?
and D® are detachable from the support D
for the convenience of dismembering the
parts. It is obvious, however, that these col-
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lars could form an integral part of the sup-
port D.

To avoid the necessity of moving the sup-
port D for the work-holder by hand to the
cutter as the cutting proceeds, I employ a
spring AY, that has a hook at one end adapted
to be hooked to the adjusting-serew D%, The
opposite end of the spring is attached to a
cord a*, that passes over a pulley ¢° on & stand-
ard A% the free end of the cord being at-
tached to a rod af adapted to carry a weight
or weights AS thus providing a feeding de-
vice adapted to hold the substance to be cut
to the cutter with a yielding pressure. The
cord a* may, if desired, be attached toa lever

-carrying a weight adapted ' to be adjusted

thereon. toward and from the lever-fulerum
for the purpose of regulating the tension of
the spring. , ‘

I will now dGeseribe the construction of the
work-holder and its carriage, as well as the
construction and arrangement of the means
for connecting the same with and revolving
it on its carriage, the interchangeable clamp-
ing-jaws of the work-holder, the means for
connecting the same to the jaws of said work-
holder, and the mechanism for adjusting the
clamping-jaws on the carriage relatively to
the object to Le held thereto, as well as ad-
juncts for more securely holding said object
between the jaws, reference being had to
Figs. 1 and 2, and to Figs. 4 to 7s.

As hereinabove described, the carriage E
is held against rotary motion on the support
D by a key, spline, or feather, which may be
of rectangular form in cross-section. Itisde-
sirable, however, that means other than the
serew D* should be provided for locking the
work-holder carriage into the position to which
it isadjusted on its support with a view to
relieving the threads of the screw from any
strain due to vibration. TothisendI prefer-
ablyprovidethesupportD with a guide-groove
d, that is V-shaped in cross-section, and I em-
ploy a set-serew ¢/, that has a correspondingly-
shaped head ¢* at its end, Fig. 4°, or the said
set-screw may bear upon a key inserted into
and of the shape of the groove. By this means
the carriage E is not only properly guided on
the support D, but can be locked thereto, and
he wear of the parts taken up to keep the
carriage steady in its movements. In prac-
tice, however,I prefer to employ an additional
binding or set screw ¢, Figs. 2, 4°, 5, and 5",
for locking the carriage to the support D.
The carriage E consists, essentially, of a cy-
lindrieal portion E’, on the rear face of which
is formed a tubular or sleeve bearing e,
through which passes the support D, and on
said sleeve e*is formed theinteriorly-threaded
bearing e,in which works the adjusting-screw
D4, as shown in Figs. 2, 4, 4°, 4, 5, and 5",

On the periphery of the cylindrical portion
E’ is formed or secured a plate &, in which is
formed a bearing for the journal ¢f of a pin-
ion E? whieh journal-may or may not form
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an integral part of the pinion,and may be se-
cured in its bearing so as to revolve freely
therein in any well-known ov desired manner.
It is desirable, however, that these parts
should be so constructed as to be readily re-
moved and as to provide for the taking up
of wear,and to this end I preferably construct
the parts as follows and as shown in Fig, 4%
The pinion E*has an axial opening and in its
front face an annular recess formed around
said opening for the reception of the head
of a locking-serew &7, that screws into an
axial opening of a journal &% provided at
its rear end with an abutment or locking-
flange ¢’ and with a squared extension ¢! for
the purpose of holding the journal against
rotation in its bearing while the screw is ma-
nipulated and to revolve the pinion for ad-
justing the jaws,said journal being provided
with a spline, key, or feather to lock the pin-
ion E? against rotation.

In an apparatus of the kind under consid-
eration the work-holder should be of such a
construction as toreceive and firmly hold sub-
stances whatever theirform and texture, and
in this classof apparatus great difficulties—in
fact, insurmountable diffienities—have here-
tofore been encountered in securing small and
fragile specimens or specimens of loose text-
ure or of little tenuity with sufficient firm-
ness in the work-holder for sectioning the
same; nor has it been possiblewith the means
at hand in apparatus as heretofore con-
structed to secure substancesof irregular form
in the most advantageous position for sec-
tioning the same, as it frequently happens
that a substance can De held in the work-
holder in only one or two positions in order
to admit of a firm prehension of the clamping
devices without crushing the substance or its
edges, while either of these positions may be
impracticable or disadvantageous in the cut-
ting of sections therefroin ina desired plane.

The wantof proper means for holding sub-
stances of irregular form in the most desir-
able and advantageous position foi obtaining
sections thereof-—as, for instance, a thin slab
to be cut parallel with its face, or'more or
less cylindrical or conoidal bodies to be bi-
sected in the plane of the longest axis of such
bodies—entails losses in material as well as
tedious labor,as such bodies have heretofore
been presented to the cutters by hand, if not
too small, or secured in an ordinary earpen-
ter’s or joiner’s clamp held by hand to the
cutters, so that a perfectly true section could
not be obtained. The devices which I am
about to describe are designed to obviate
these difficulties and provide means whereby
hodies of almost every form, texture, and di-

. mensions within certain limits may be firmly
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held in the work-holder in the most desir-
able or advantageous position for sectioning
the same.

The work-holder is composed of two jaws
G G, that are adapted to slide on ways g,
formed on a supporting-plate G', Figs. 4, 4%,

40 40 44 54 and 5% whose length determines
the extent to which the jaws G may be moved
from each other. This plate G’ is secured to
a gear-wheel I3 that is in gear with pinion E?,
above referred to, said gear-wheel E® being
mounted on a journal secured to the car-
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riage E. Inorderto detachably connect these

partsforthe purpose of substituting elamping-
jaws of greater orless range of motion toward
and from each other for securing therein
larger and smaller objects, the wheel E has
an axial opening and in its front face an an-
nular recess formed around said opening that
registers with a corresponding opening ¢’ in
the supporting-plate G’ of the work-holder
for the reception of the head of its journalg?
theend of which isserew-threaded and screws
into an axial opening ¢!, formed in the cylin-

.drical portion E’ of the carriage E. In order

to give greater steadiness to the work-holder
in its revolving movements and to more
firmly connect it with the carriage E, the
wheel E° has on its front face a cylindrical
boss ¢, formed around its axial aperture,
which boss fits into a corresponding recess
formed in the front face of the . cylindrical
boss B’ of carriage E, Fig. 4% It is obvious
that when the pinion E? is rotated the work-
holder will Dbe revolved in an opposite di-
rection, thus providing an additional and im-
portant adjustment to present the object
operated upon in the most desirable position
to the cutter or cutters, and important alsoin
adjusting the work-holder to theplane of the
cutter. As shown in Fig. 4% the journal ¢*
for the wheel E? is of such a length as to pro-
ject slightly beyond the face of the cylin-
drical boss e®of the wheel E3,so that said wheel
cannot be rigidly locked to the earriage. By
the means described the work-holder may be
adjusted with fair precision by revolving it
on its axis; but when very delicate work is
to be done which requires a very delicate ad-
justment I prefer to employ worm-gearing
instead of the ordinary gearing above de-
seribed, as shown in Figs. 5, 5% and 5°, the pin-

ion E? being here replaced by a worm E® and -

the wheel E? by a worm-wheel EB¥, the worm
being secured to its bearing in the manner as
deseribed in reference to the worm C, Figs. 2,
2¢, and 8, and needs, therefore, uo further de-
scription.

In either form of adjusting-gearing it is
necessary that means be provided to lock said
gearing against rotation after the work-holder
has been adjusted. To this end I employ a
brake-shoe ¢% TFigs. 4, 5, 5%, 5° 5% and 5°
This brake-shoe consists of a block of brass
or other suitable material, the under face of
whiech is of earvilinear form to fit the periph-
ery of the wheel E? or that part of the worm-
wheel E®¥, and is secured to or forms part of
a rectangular bracket g4 the pendent arm of
which extends over the front face of the cy-
lindrical hoss E’ of the carriage E, to the pe-
riphery of which Loss.the bracket is secured

by means of an adjusting-screw g5, so that by
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serewing said serew iw or out of the said ey-
lindrieal boss of the carriage the brake-shoe
may be applied to or disengaged from the
wheel, a spiral spring ¢° being interposed be-
tween the bracket and itssupport to promptly
lift the said bracket and brake off the wheel
when the serew ¢° is revolved in the proper
direction. If desired, the shoe may be faced
with felt, rubber, leather, or similar material.
It is of importance, however, that the brake-
shoe be so arranged as that the pressure will
be exerted thereby exactly in the direction of
the radiiof the wheel; otherwise there will be
more or less motion imparted to said wheel
whenever the brake isapplied, which would
destroy the adjustment of the work-holder.

The clamping-jaws G (see Fig. 4) are pro-
vided each with a foot-plate ¢7, that has a slot
corresponding to the outline of the ways gon
plate G’ and should accurately fit the said
ways and move thereon smoothly. In order
that the precision of fit and motion may be
preserved by taking up the wear of theparts,
1 interpose between the outer wall of one of
the ways ¢ and one of the walls of the slot in
the foot-plate ¢" of the jaw G a thin washer
g%, Figs. 4* and 4° that is appressed against
the said way by means of set-screws ¢°. The
foot-plates g of the clamping-jaws G of the
work-holder are each provided with an inte-
riorly -serew-threaded bearing ¢'% in which
work the adjusting-screws ¢', by means of
which the jaws are adjusted toand from each
other, said bearing fitting in a suitable re-
cess formed in the ways g of plate G’. The
adjusting-serews ¢'' have their bearings in
plates G bolted to theopposite endsof the sup-
porting-plate G, said screws having a flange
g*, that abuts against the inner face of the
plates G? and a loose collar ¢, that bears
against the ounter face of said plates and is
held in position by a collar g'* and a key g%,
the outer ends of the screws being squared for
the application of a key, as shown in Figs. 4,
4 4% 40 and 50,

Instead of two adjusting-screws ¢g', a right
and left handed screw may be employed, ex-
tending through the correspondingly-thread-
ed bearings ¢ of the jaws G, so that the ad-
justment of the said jaws may be eflfected
simultaneously. Either of these means may
be resorted to, and each of them has ad-
vantages and disadvantages. The disadvan-
tage in the use of two adjusting-screws lies in
the fact that both screws have to be manipu-
lated in adjusting the jaws, which is not the
case in the use of the right and left handed
screw. On the other hand, when specimens
of considerable length are to be cut the sub-
stance may be brought more completely to
the cutter or cutters by moving the same to
one or the other side of the axis of rotation of
their supporting-plate, which cannot be done
when a single right and left hand threaded
adjusting-screw is used. The construction of
the parts is, however, such that either two ad-
justing-screws or a right and left threaded

single adjusting-serew may be interchange-
ably used whenever this is desired, since the
several elements that constituie the work-
holder and the adjusting devices—namely,
the plate G’ and jaws G and screws gl—are
detachably connected together and to the car-
riage E, so that either one or the other of the
deseribed adjusting-serews may be applied in
a few minutes.

The proximate faces of the steel jaws G are
o may he concaved or partly concaved to
better grasp the object between them, and, as
shown in Figs. 4 and 4%, said faces are prefer-
ably corrugated or ribbed vertically to afford
a still better hold on the object. Inasinuch
as the substances to be cut not only vary
greatly as far as outline is concerned, but
also in their texture, some substances being
very brittle, others soft, while still othershave
but little tenuity and crumble readily, it is
necessary, in order to adapt the apparatus to
the cutting of a great variety of substances,
that means should be provided for properly
and firmly holding the same to the action of
the cutter or cutters, as hereinbefore inti-
mated. To these ends I employ auxiliary
clamping-jaws 11, that are provided with a
dowel or pin £, adapted to fit a hole g% in the
steel jaw &, so as to readily attach the same
to and detach the same from said steel jaws.
These auxiliary jaws are made of a softer ma-
terial than steel—such as a soft metal, or
preferably of wood—and when constructed of
wood and as shown at 1%, Fig. 4°, they may
be faced with rubber or felt or like material,
so as to better hold the substance without
erushing the same. Onthe other hand, there
is another advantage in the use of these aux-
iliary jaws H, in that the steel jaws G may be
kept wide open for small as well as larger
bodies, and when smaller bodies are to be
clamped therein auxiliary jaws II of the
proper thickness can be inserted, so that the
adjustment of the steel jaws G will be a com-
paratively limited one whether large or small
bodies are to be clamped in the work-holder.

The auxiliary jaws H have a convex back
that fits into the eoncavity of the steel jaws
G, and the clamping-face of said auxiliary
jaws is preferably made broader than that
of the said steel jaws G to afford a greater
area of contact between said face and the
substance clamped between said auxiliary
jaws TII, as -shown in Figs. 59, 7, and 7%, and
also to admit of a greater amplitude of rota-
tion to present the substance at a greater
angle to the cutter when the specimen is to
be cut at a greater or less angle to the longer
axis of the substance. The contact-faces of
the auxiliary jaws I may also differ in their
form. They may be plain and smooth or
roughened, or they may be provided with
teeth or with a single V-shaped tranverse
notch, as shown at b and A%, respectively, in
Fig. 6, or said faces may be of other irregu-
lar form.

The wooden auxiliary jaws I should be
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saturated with oil to prevent absorption of
the water used as a lubricant for the cutter
or cutters and to prevent the dowel L from
swelling, thereby rendering it difficult to re-
move the said jaws from the steel jaws, and
the dowel is preferably made of such a length
as to project slightly beyond the back of the
steel jaws, (see Iigs. 5%, 7, and 73) so that
they may be readily removed by a tap with a
hammer or mallet.

In view of the great variety in the form of
mineral specimens to be cut and their size,
which may be snch as to render it impossible
to clamp them firmly between the steel jaws
G, Iprovideauxiliary jaws forsecuring bodies

that cannot be secured in the steel jaws G of
The means last referred to

the work-holder.
consist of a block 7® of an auxiliary clamnp-
ing-jaw I, to which is secured the Z-shaped
clamping-jaw ', Fig. 6%, the block 7%, if such
is used, being also provided with a dowel h
for connection with the steel jaws G. When
the object to be cut is long and comparatively
thin and has more or less beveled or wedge-
shaped edges, I employ auxiliary clamping-
jaws having serrated clamping-faces, in com-
bination with parallel longitudinal clamping-
jaws % As shown in Fig. 6° the aunxiliary
clamping-jaw I has itsclamping-face serrated
orprovided withaV-shaped transverse groove

13, Fig.6, or with a plurality of such forming-

teeth 7% Fig. 6° and in conjunction there-
with Temploy parallelelamps 12, having their
opposite ends beveled, as shown at 78, Fig. 6°,
the object or specimen being placed hetween
the parallel clamps H? which should of course
be longer than said specimen, and the in-
clined faces of said clamps placed against
the like faces of the teeth /i of the auxiliary
clamps II. It is obvious that if the jaws G of
the work-holder are moved together the paral-
lelelamps [1? will likewise be moved together,
but in a direction atright angles to the motion
of the jaws G and I, thus clamping the object
firmly between them, as plainly shown in Fig.
6*. The parallel clampsH2are preferably made
of wood, as they are more especially designed
for clamping fragile objects or plates that
would readily be crushed by the steel jaws G
or by the auxiliary jaws H, and said parallel
clamps II? are preferably made of a greater
width than the steel jaws G,as shown in Fig.
¢¢, in which one of the jaws G is shown in
dotted lines on theleft. Inorder to properly
adjust the parallel clamps H? relatively to the
inclined faces of the teeth /% of the auxiliary
jaws I, one or more strips of card-board /',
Fig. 6*, may be used between the object or
substance and one or hoth of said parallel
clamps H2 :

Instead of the parallel clamps just described,
a clamping-frame 1% Fig. 6¢, may be used.
This framé consists of two parallel clamps I3
of wood, of a length slightly less than the
greatest span between thesteel jaws Gof the
One end of the parallel clamps
II? is beveled or inclined upwardly at an an-

¢le of about thirty degrees, the other end be-
ing square and having secured or hinged
thereto a triangular block or wedge. This
wedge is formed by securing a strip of sheet
metal 7* to the upper and under sides, respect-
ively, at the squared end of and to the two
parallel clamps H2 then bending the sheet
metal into the form of a V orright-angled tri-
angle, with the longer inclined face of the
angle in the direction of the length of said
parallel clamps, and securing in the triangular
space thus formed a correspondingly-shaped
block of wood L, or thesaid sheet-metal plate
may be bent completely around the bloek 15,
as shown in Fig. 65 If this frameis inserted
betwéen the clamping-jaws G of the work-
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holder, with the straight faces of the blocks

1§ against the clamping-face of said jaws G
and with the inclined faces of said wedges in
reverse directions, and the jaws G are moved
together, the two parallel jaws will also be
moved together Ly reason of their beveled
ends being caused to move from the base to-
ward the apex of the blocks, as plainly shown
in Fig. 6¢. This adjustable frame is held to-
gether by means of angle-pieces L', con-
structed of sheet metal, forming hooks that
enter recesses 1'%, formed in the inclined side
of the angle-blocks 7% under the sheet-metal
inelosing case, thus forining anintegral frame,
the parallel clamping-jaws H? of which have
motion on the inclined faces of the angle-
block 7%, whereby very fragile substances or
substances that have little tenacity and will
readily erumble may be firmly held and cut.

In the cutting of very small substances
these are preferably cemented to a glass plate
I, Figs. 7* to 7', inclusive, and in order to
hold this glass plate firmly between the aux-
iliary jaws I of the work-holder I provide
a block I%, upon which the plate I* rests, and
two elamping-boards I°at each end, the block
I° being slightly narrower than the glass
plate, asshown. The clamping-boards I‘are
preferably tacked at one end to the block I%,
so as to hold the glass supporting-plate,
though this is not necessary. This work-
support is used in conjunction with two aux-
iliary clamping-jaws H, as shown in the fig-
ures referred to, which also show various
means forsecuring small objects of different
form in the work-holder. ¥or instance, Fig.
7! shows a .substance of a conoidal or horn-
like form secured to a saddle <" on the glass
plate IY. In Fig. 7¢Ihave shown athin frag-
ile specimen secured Dbetween -two glass
plates I the intended line of section being
indicated by a dotted line.. In Fig. 7 I have
shown a filling-wedge A*™ toincrease the area
of contact between the substances to be cut
and the auxiliary jaws 1. In Figs. 7% 7% and
7° substances of various forms are shown as
secured to glass plates, the intended line of
section being shown in dotted lines. On the
other hand, bodies too large and too fragile to
be clamped between the jaws of the holder
or in parallel jaws or a clamping-frame, as
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above set forth, ean be cemeuted to a glass
plate I', Fig. 7%, and secured hy }IO](]GIS 51
between lh a\\.s G or G Il of the work-
or such bodies, if in the formm of a
slab, may be secured to a carpenter’s or
joiner’s clamp I', and said clamp securely
clamped in the Jaws of the work-holder, as
shown in Fig. 7&,

If it is desiled to cut up a specimenintoas
many very thin or microscopic sections as
can be obtained therefrom, and if this can-
not be effected by a gang of cutters, the speci-
men, after cutting & bearing-surface thereon
and Lementlno the same to a glass plate IY, is
elamped upﬂde down in the work-holder, as
shown in ¥ig. 7", the leveling being eflected
on the upper side.of the glass p]dte, as ahove
described, and as each tablet is cut the glass
plateis cemented to the cut face of the sub-
stance and the work-holder is adjusted ver-
tically relatively to the cutter to cut succes-

"sive sections of like or unlike thickness, as

way be desired, one leveling answering for
all the tablets. Of course the- glass plate It
must be of equal thickness; othen\xse thein-
equalities will be lopioduced in the tablets
cut.

The nature and construction of the cutters
employed in eutting mineralsand other hard
substances will necessarily depend upon the
nature or strueture of the substance to be
cut; but all the cutters will be of discnidal
form. These cutters will therefore vary, and
may be of metal, with smooth serrated or
toothed cutting-edges, or they may be emery
wheels or disks or diamond-charged cutters.

Although water may be used as a lubri-
cant, this is not desirable, as it will rapidly
rust the highly-polished elements of the ap-
paratus, and I preferably use a solution of
sodiumn earbonate, and in eutting large sec-
tions oil should be nsed.

The disk cutters I will not only vary in
their character,as above stated, but they will
also vary inthickness and diameter,and they
are mounted on the vertical spindle or arbor
S, Fig. 1, and said spindle is revolubly sup-
ported as follows, referring more particularly
to Figs. 1,8, 8*, 8% and S°:

In the bed fof frame I and inthe tableT,
supported from said bed, are formed aper-
tures for the passage of the cutter-spindle S,
and S’ is a standard that is belted .to table T
and has two bearings s and ¢’ for said spin-
dle. The spindle S carries at its lower end
below the bed the grooved pulley E7, already
referred to, said grooved pulley being ad-
justable on the spindle by means of set-screw
1, and, as shown in Fig. §, said pulley is pro-
vided on the lower side of the groove with a
peripheral flange /" to prevent the cord or
belt from leaving the pulley.

The cutter I is secured to the spindle or
arbor S between two collars s and s? the lat-
ter of which seats on the sleeve-bearing s,
the collar s® being rigidly secured to the spin-
dle and the collar s* appressed against the

neeted to the spindle S by the set-screws
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cutter by meaus of a nuts',so as to clamp
the same tightly. On the sleeve-bearing s’
rests a stop collar or sleeve S? rigidly con-
57)
To prevent the spindie S from moving up-
wardly in its Dbearings, a similar collcu' R
(shown in Ifig. 8} may be connected there-
with by means of a set-screw s% There Is,
however, a disadvantage in the use of this
stop-collar 87 immediately below the sleeve-
bearing s, in that its greater diameter and
the set-screw projecting therefrom will ma-
terially reGuce the depth of cut of the cutter.
To avoid this I interpose ‘between- the bear-
ing s and the stop-collar 8* a spacing-sleeve
S+ of such length as to bring said stop-collar
S% below the plane of support for the sub-
stance or object to be cut. On the other
hand, the sleeve S* may be dispensed with,
and the collar §° applied to the spindle S so
as to bear against the under side of the table,
as shown in said Fig. 8.

It will be seen that the spindle S is detach-
ably connected with its bearings and thatthe
driving - pulley I'7 is adjustable on the said
spindle, and in practice I make this spindle
of such length as that two or three cufter-
disks may be secured thereto, washers or spac-
ing - collars §' being interposed between the
cutters and firmly clamped together by means
of the nut s%, as shown in Fig. 8¢

To prevent the rotation of the cutters on the
spindle the said spindle may be provided with
a teather or key groove for the reception of a
key adapted to engage a radial notech formed
in the axial opening of the cutter-disks, or the
cuiters may be provided with a feather adapt-
ed to engage a groove in the spindle. Asthe
spindle 8 can be readily removed, a apindle
carrying a gang of cutters is readily substi-
tuted for onecarrying a single cutter, and viee
versa.

By using spacing-collars s of different
thickness tablets or slabs of different thick-
ness may be simultaneously cut from a sub-
stance.

In machines of the class under considera~
tion,in which extremely thin strips or tablets
of minerals (as thin as one thirty-second of an
ineh) are cut for mieroscopic examination,
correspondingly thin cutters—namely, cut-
tors of thin sheet metal—must be used. It is
next to impossible to obtain a true cut, as such
cutters are apt to buckle and warp even when
the greatest care is taken in feeding the sub-
stance to be cut to the cutter. On the other
hand, in the use of thin flexible cutters it is,
I may say,impossible to adjust the same in a
true horizontal plane without proper adjust-
ing devices, in order to adjust the substance
so that the cutting will be effected at the
proper point and in the desired plane; noris
it possible to predict what course-the cutter
will pursue in the process of cutting after pen-
etrating into the substance. It is, however,
safe to say that such a cutter will materially
deviate from a true or from a desired plane.
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To obviate these difficulties I have devised a
cutter leveling device and guide, which I will
now describe, reference being had more par-
ticularly to Figs. 9, 9%, 9%, 9°, 94 and 9°. The
leveling device and guide, which for the pur-
poses of this description I will call the “cnt-
ter-guide,” is vertically adjustable on a stand-
ard K, which may be firmnly bolted to the table

T; but as a matter of convenience, in order

that the guide may be moved out of the way
when not needed—that is to say, when cutters
areused that are sufficiently rigid, so as not to
need a guide—I prefer to secure the standard
K to a base & of lead or cast-iron sufficiently
heavy, so as not to be materially influenced by
the vibration or jarring of the table due to the
operation of the cutter. The base kis prefer-
ahly heart-shaped and is provided with level-
ing-screws &’ for obvious purposes. In order
to avoid theuse of a too heavy base, I prefer to
weight the same by means of a block of lead
k?, provided with a recess or slot k% so as to
fit around the spirit-level K’, as shown in
dotted lines in Fig. 9, or said weight may be
provided with feet to hold it above the level
’. The stability of the cutter-guide will
necessarily depend upon the length of its
base as well as upon the weight thereof, and
due regard should be had to the making of
said basge of proper length and giving it suf-
ficient weight to insure the necessary stabil-
ity of the cutter-guide, which must be sup-
ported in the plane to which it is adjusted as
well as in a true horizontal plane; otherwise
its function for delicate work will be im-
paired. In order to properly level the cut-
ter-guide support, T preferably use two spirit-
levels K’ I3 arranged atright angles to each
other, as shown in Fig. 9. The standard is a
polished eylindrical steel bar, and has adjust-
ably secured thereto by means of set-screws
i* a collar or sleeve I*, that serves as a sup-
port for a tubular bearing [, to which is se-
cured by means of screws thelower arm Lof
the cutter-guide. A second collar K5 ad-
justably secured on the tubular bearing [/ by
means of a set-serew £5 serves as a support
for the bearing I/, thatcarries the upper arm
I of the cutter-guide, which is hkeld against
vertical displacement by ascrew?, thatscrews
into the standard. The bearing I’ for the
upper arin I’ of the guide is preferably comn-
structed in the form of a split tube or sleeve
and provided with ears, so that it may be se-
curely elamped to the standard K by means

. of one or more screws passing through said

6o

eavs. The arms [ areof equal length—that
is to say, their outer or free ends lie in the
same vertical plane—and, as shown in Fig. 9,
they have each a heel 1% the bearing-faces of
which may be coneave to fit their tubular
bearings. If desired, the said tubular bear-
ings may be provided with plane or squared
bearing-surfaces, and the arms L and L” with
a corresponding heel formed at right angles
thereto, as-shown in Tig. 9*. The tubular
bearings for the cutter-guide arms should be

fitted to the standard with such nicety as to

' preclude any vibration or vertical rocking

motion, as will be readily understood. By
means of ihe construction described it will
be seen that by revolving the lower arm L.
the upper arm I/ will also revolve, while
either arm may be revolved independently,
and the upper arm 1./ may be adjusted ver-
tically upon the tubular bearing l, or both
arms may be simultaneously adjusted on the
standard. At the outer or free end the arms
L 1/ are provided with a journal-bearing /?
for the journal or spindle m of the. curvi-

linear guide-arms B M’, respectively, which

jouruals are secured toa bridge m/, screwed
to said arms M and M’. The spindles m are
held in their bearings so as to revolve freely
by means of a nut m® and washer m®. The
bearing on the lower arm M may be a socket-
bearing. These cutter-guidearmsM M’ may,
howerver, be connected to the arms L and 1/,
respectively, in any other desired manner.
For instance, the journal m may be rigidly
secured to its arm, passing through a hole
formed in an enlargement m* of the arm M,
and held in its journal -bearing by means
of a screw and washer, Fig. 9%, a collar m®
being preferably interposed between the jour-
nal-bearing I’ and the arm M’. The enlarge-
ment m*on arm M is, however, objectionable,
in that it reduces to the extent of the enlarge-
ment the working distance of the guide—
that is-to say, the distance to which it can be
moved toward the axis of the cutter when
such small cutters or laps as eight-inch
cutters or laps are used in cutting from a
moderately large specimen or substance.

This is avoided by the construction shown

and described in reference to Fig. 9¢, and
this also admits of the use of a central level-
ing and guide wheel, hereinafter referred to,
and of the vertical adjustment of said wheel.
On the other hand, the spindle m may be se-
cured to the cutter-guide arm M or M', so as
to project centrally therefrom, thereby also
avoiding the enlargement on the inner face
of said arms; but this will necessitate the
use of two center leveling and guide wheels,
one on each side of the spindle, which is also
undesirable. This is, however, avoided by
the construction shown and described in ref-
erence to Fig. 9, and instead of said construe-
tion that shown in Ifig. 9° may be adopted.
As shown in the last-named figure, the lower
end of the spindle m is made tubular for the
reception-of the spindle m3 of the wheel M?
and for the vertical adjustment of said spin-
dle by means of the set serew mf The spin-
dle m in this case is screwed into the curvi-
linear arm M or M’, as shown in dotted lines
in said Fig. 9°. In order that the vertical ad-
justment of the friction-wheel M? may be
more readily effected, the tubular portion of
the spindle m above the curved arm'may be
provided with diametrically-opposite finger-
slots m7, as shown. The cutter-guide arms
M and M’ are conneected with their support-
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ing-arms I and I” so as to lie between said
supporting-arms and the cutter or lap and
should be free to revolve on their spindlesm.
‘When the arms M and M’ have been ad-
justed to level the cutter or lap and guide
the same, the rotation of said arms on their
spindles by the frictional contact between
the guide-wheels and the cutter or lap may
be prevented by tightening the spindle-nut
m? or by means of a set-screw m8, extending
through the socket-bearing * on arm L.
(Shown in dotted lines in Fig. 9.) If desired,
a thin washer may also be interposed be-
tween the bridge m’ and the bearing 7 to in-
crease the frictional contact between said
parts and prevent the displacement of the
guide-arms when moved to or from the lap.

If the dimensions of the cuttersorlaps used
vary cousiderably, I prefer to use several
pairsof interchangeable guide-arms M M’, the
curvature of each of which will then be a
segment of a circle described by the smallest
cutter of any set of such; but when the di-
ameter of the cutters orlaps used varies but
slightly one set of guide-arms can be used
with all of them, as the said guide-arms are
provided with extensible supports for some of
theroller-bearings,whichmaythusbeadjusted
for and with cutters whose diameter varies
within the limits of tlie adjustability of the
extension -arms. As shown in Iig. 9, the
arms M and M’ are each provided with five
wheels M? of which three are directly con-
nected with said arms and two are adjustably
connected therewith at the outer ends. The
intermediate wheels are arranged at equal
distances from onc another, the central one
being preferably in the axis of rotation of
its supporting-arm. - The wheel next to the
outer onehasits bearingsin oneof two slotted
extension-arms M® M% adjustably connected
together by a screw or bolt and nut », pass-
ingthrough the slots thereof, the arm M® being
pivotally and adjustably connected with its
gnide-arm by means of a bolt and nut m!,
The outer wheel M? is pivotally and adjusta-
bly connected with the outer end of its guide-
arm by means of anut and bolt or serew m?*
extending through said guide-arm and the
slotof arm M% - The spindlesof all the wheels
are preferably so connected with their sup-
ports as to revolve freely to permitthe wheels
to align themselves in the direction of rota-
tion of the cutter or lap, against the opposite
faces of which said wheels bear. The arms
M M’ are so arranged that their wheels will
bear against the cutter on the cutting side—
that is to say, on that side of the cutter at
which the substance to be cut is presented to
maintain the cutterin a true plane—and the
said guide-arms are moved by the substance
being cut toward the axis of rotation of the
cutter as the latter penetrates into said sub-
stance.. Theobject of the extension-arms for
the outer wheelg or casters M? is an obvions
one, and by these means a much greater area
of the cutter will be subjected to the guiding
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and leveling action of said wheels. On the
other hand, in cutting large specimens the
wheels can be maintained on both sides of
the said specimen throughout the cutting.

The leveling and guide wheels M? may be
constructed of steel or agate or other hard
substance and should be so connected with
their cutter-guide arms as to be adjustable
vertically therein—as, for instance, by the
means hereinbefore deseribed—so as to afford
an independent adjustment as regards the
wheels themselves and also as regards the
supporting-arms L. L, which is necessary for
precise leveling.

Although the wheel-spindles m* maybe ar-
ranged so as not to revolve in their bearings,
yvet this will involve the setting of the wheels
in the direction of rotation of the cutter in
order to avoid too great a frietion, and for
this purpose I prefer to arrange the wheel-
spindles relatively to their bearings, so as to
revolve freeiy in the latter, thereby provid-
ing a self-adjustment of the wheels in the
direction of rotation of the cutter or lap.
This construction is shown in Fig. 99, in
which m? is the wheel-spindle, provided in
its end with a serew-threaded socket for the
reception of the locking-serew m', the spin-
dle being contained in a sleeve-bearving m'?,
so as to revolve freely therein, and is locked
thereto by the screw m®and a washer m!,in-
terposed between sleeve m® and the forked
bearing on the spindle. The caster as con-
structed is inserted in its bearing or in the
cutter-guide arms M or M’ and may be ad-
justed vertically by means of set-screws m®
impinging upon the sleeve-bearing m?, thus
allowing the spindle and wheel to revolve
freely without permitting endwise motion of
said spindle, which is necessary in order to
maintain the cutter in the plane to which it
has been adjusted, as will be readily under-
stood. In the catting of small sections with
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small cutters the extension-arms and their’

wheels may be removed or turned out of the
way.

In the operation of cutting, the f{rictional
contact between the wheels M?and the cutter
may move the cutter-gnide away from the
substances to be cut. This I avoid by con-
necting the lower arm Lof theguide withthe
adjusting-serew D*, that serves to adjust the
worlk-holder on its support D by means of a
cord or chain M’ Fig. 9. In this manner the
leveling and guiding devices are moved with
the work-holder toward the axis of the cutter
as the cutting proceeds. It is of course nec-
essary that the cutter-guides be adjusted in
a true horizontal plane, and if thesaid guide
is properly constructed this adjustment can
be readily effected, and to insure proper ad-
justments a surface-gage, such as the Star-
rett surface-gage, may be used.

When a gang of cutters is used, as herein-
before set forth, they may be arranged as al-
ready described and leveling and cutter
guides used in conjunclion therewith, and
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said devices may vary in their construction
and arrangement according to the thickness
of the slabs to be cut orthe nature of the cut-
ters used, and these devices I will now de-
seribe. .

Referring to Figs. 10, 10*, 11, 11%, 12, 129,
and 12° to the lower arm L on standard K of
the leveling devices is detachably secured a
horizontal rod or bar ¢ by means of a nut ¢/,
the outer end of said rod being screw-threaded
for this purpose. That portion of the rod
which passes through the arm L is attenuated
to form a suitable stop-shoulder that bears
against the inner face of thearm I.. Therod
q carries a sleeve ¢? that is adjustable by
means of a binding or set serew ¢, and S’lid
sleeve has formed thereon a vertical sleeve q

“for a rod ¢, that is vertically ad;mstablo in
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said sleeve by means of a set-screw ¢°. The
upper end of rod ¢® is enlarged and has a
serew-threaded socket for the reception of a
clamping-serew ¢7, by means of which the lev-
eling and guide arm Q is adjustably secured
to the rod g% said arm Q having its shank
slottedatQ’. The cutter guide portlon of the
arm is carvilinear, like the arms M and M/,
and is of the thickness of the slab or tablet
to be cut, and substantially fills the space be-
tween two cutters. The curvilinear portion
Q? of the arm Q should be highly polished to
avoid friction and should at all times be well
lubricated during the operation of cutting.
B3y means of one such arm Q two cutters can
be employed and maintained in a true hori-
zontal plane in conjunction with the cutter-
guide hereinbefore described, and by provid-
ing a similar arm Q for the upper supporting-
arm L/ and depending therefrom three cut-
ters can be used leveled and maintained in a
true horizontal position in conjunction with
said cutter-guide. The curvilinear portion
Q? of the cutter-guide arm Q should be of suf-
ficient width to enable it to rvesist without
bending the thrust and friction of the cutters
in cutting very thin sections. In ecutting
thicker sections the thickness of the said
curvilinear portion Q? of arm ¢ will be of in-
creased thickness, and consequently of in-
creased strength, so that its width can be cor-
respondingly reduced.

In orderto maintain the cutters in a proper
horizontal plane after the cutter-guide arm
is moved away from the cutting-edge of the
substance cut, I employ an adjustable arm
Q?, pivoted at ¢® to the shank of arm Q, said
arm Q° consisting of two arms ¢' ¢¥, pivot-
ally connected towether as shown in Fig. 10,
the arm ¢* being “of a thickness equal to the
space between the cutting-edges on one side
of the substance to be eut, thus maintaining
that portion of the cutters which has pene-
trated into the substance in a true horizontal
plane. The arm Q° is applied on one side of
the substance being ecut, and in order that the
cutters may be likewise kept level at the op-
posite or outer side I employ a rim-guide such

11

as shown in Ifig. 12, or preferably such as
shown in Figs. 12* and 12"

It has hereinbefore been stated that in the
cutting of small sectionsthecutter-gnide may
be removed or turned out of the way. Ifthe
cutter used is a very thin one, it is liable to
warp or buckle, and this I avoid by using a
rim-guide such asshown in Fig. 12,which con-
sistsof astandard N/, secured to a heavy base-
plate N*to insure its stability, said standard
carrying a sleeve n/, adjustable thereon by
means of a set-secrew n*. The sleeve #’ has
an arm n, that is forked, and in said fork are
journaled two cufter-disks N N, spaced ac-
cording to the thickness of the cutter used
by the interposition of a washer n%. Such a-
rim-guide is applied at the rim or periphery
of the cutter on either one or both sides of
the substance to be cut to maintain said cut-
ter in a true horizéntal plane. In cutting
large sections this rim-guide may be used in
eonjunet.ion with the cutter-guides above de-
scribed, though I prefer to use the rim-guide
shown in IFigs. 12* and 12", as above set forth.
This rim-guide is constructed substantially
like that shown in Fig. 12, except that the
arm 7 is constructed of two parts hinged to-

gether at n’ so that the outer section n! can

swing vertically, and that there is but one
leveling-disk N used, of a thickness equal to
the space between two cutters. The hinge-
pintle is a binding-screw 7% so that the sec-
tion n! is not only debaehably connected with
arm 7, but may also be rigidly secured there-
to when adjusted. This construction pro-
vides an additional adjustment, the advan-
tages of which will be readily comprehended.
The thickness of the disk N varies with the
thickness of the sections to be cut, and, as is
the case with the cutter-guides Q, a set of
such disks will Le provided that are inter-
changeably connected with their support.
This rim-guide may also be used in lieu of
fthe m‘tmulated arm Q7 as and for the pur-
poses above deseribed.-

Another excellent gang-cutter guide is
shown in IFigs. 11 and 11%, in which the cut-
ter-guide is composed of a curvilinear thin
strip of sheet metal U, such as tin, to the
outer pexiphery cf which are secmed guide-
plates U’ in any couvenient or deswed man-
ner, of the desired or required thickness, said
plates being eitherriveted, soldered, or other-
wise secured to the curvilinearstrip U, which
last-named strip may be made intwo sections,
Fig. 11%, rigidly secured together by wire
staples. At each end of the curved strip U
isattached a wirew, adapted tobe tied to a ver-
tical rod »’, adjustably secured in asleeveu?at
the outer end of an arm U¥ that is provided
with a collar «%, adapted to fit on the bear-
ings I? at the onier end of the arm L/, said
arms U? being secured to said bearing by
means of a set-screw ut, Iuo 11

The supporting-rods ©’ for the cutter- ouide
plate U may be adjusted in the sleeve-bear-
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ings @ in any desired manner, either by
means of a binding-serew «° or by employing
a split sleeve-bearing in which the rods are
held sufficiently tight to prevent displace-
ment. :

It will be seen that by the construction of
cutter-guide just described and the means
for connecting the same to the supporting-
arm I said devices may be readily and ac-
curately adjusted to maintain the cutters in
a perfectly-horizontal plane and prevent their
buckling or warping, no matter how thin
these cutters may be. On the other hand,
the cutter-guide U will move with the sup-
porting-arm I’ as the cutters penetrate into
In conjunction with these
devices the rim cutter-guide above described
is or may also be used on one or both sides
of the substance to be cut after the cutters
have penetrated into the substance. so far as
to have moved the cutter-guide U some dis-
tance from the periphery of the said cutters,
as will be readily understood.

Any suitable means may be provided for
supplying a lubricant to the cutters—as, for
instance, the means shown in Fig. 1,in which
O indicates a reservoir containing the lubri-
cant, to-which is connected the flexible de-
livery-pipe o, which is adjusted to position
by means of a hooked rod o’, adjustably se-
cured beneath a block 0% a pinch-cock o® of
well-known construction and operation being
preferably used to.regulate the supply of lu-
bricant.

When a gang of cutters is nsed, a plurality
of delivery-pipes o may be used and adjusted
to supply the lubricant to the several cutters.
I prefer, however, to form a number of per-
forations I’ in all of the cutters I except the
lower one, (see Figs. 10, 10*, and 11,) the per-
forations on the cutters being arranged in
different planes, so that the lubricant will not
pass directly from the upper to the lower cut-
ter, but will be distributed by centrifugal ac-
tion as it drops from cutter to cutter to the
cutting-edges thereol.

Having now described my invention, what
I claim is—

1. In a machine for cutting or slicing min-
erals, the combination of the following instru-
mentalities: ahorizontally-revolublediscoidal
cutter and a work-holder supportin the plane
of rotation of the cutter and adapted to be
adjusted in a right line and in a circle at
right angles to said plane of rofation of the
cutter, for the purpose set forth.

2. In a machine for cutting or slicing min-
erals, the combination of a horizontally-revo-
luble discoidalcutter and a work-holder snp-
port in the plane of rotation of the cutter,
adapted to revolve about vertical and hori-

zontal axes and adjustable along said vertical’

axis, for the purpose set forth.

3. In a machine for cutting or slicing min-
erals, the combination of a horizontally-revo-
luble discoidal cutter, a work-holder support
in the plane of rotation of the cutter and
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adapted to be adjusted in a rectilinear and a
circular plane at right angles to said plane
of rotation of the cutter, and a work-holder
connected with and adjustable longitudinally
of said support, for the purpose set forth.

4. In a machine for cutting and slieing min-
erals,the combination,with acutter, of a work-
holder support adapted to be adjusted in a
plane at right angles to the plane of motion
of the cutter, as well as in a circular plane,
and a work-holderconnected withand adapted
to be adjusted on the support in the planeof
motion of the cutter and about its own axis,
substantially as set forth.

5. In a machine for cutting or slicing min-
erals, the combination of a horizontally-revo-
luble discoidal cutter, a work-holder support
in the plane of rotation of the cutter and
adapted to.be adjusted in a right line and in
a circle at right angles to the said plane of
rotation of the cutter, and a revoluble work-
holder connected with and adjustable longi-
tudinally of said support, for the purpose set
forth. .

6. In a machine for cutling or slicing min-
erals, the combination of a horizontally-revo-
Iable discoidal cutter, a work-holder adapted
to revolve about horizontal and vertical axes
and adjustable along the latter axis, and a
revoluble work -holder connected with and
adjustable longitudinally of said support, for
the purposes set forth.

7. In a machine for cutting or slicing min-
erals, the combination of a horizontally-revo-
Iuble discoidal cutter, a vertical revoluble
standard, a sleeve adjustable vertically on the
standard and provided with a horizontal bear-
ing, a worm-spindle connected with the sleeve,
a work-holder support revolable in the hori-
zontal bearing in the sleeve, and a worm-gear
connected with said support and adapted to
be revolved by the worm-spindle.

8. In a machine for cutting or slieing min-
erals, the combination of a horizontally-revo-
luble cutter, a vertical revoluble standard, a
vertical revoluble adjusting-serew, a sleeve
loosely mounted on the standard and having
an interiorly-threaded vertical bearing for
the adjusting-screw and a horizontal bearing,
a worm-spindle connected with the sleeve, a
work-holder support revoluble in the hori-
zontal bearing of sald sleeve, and a worm-
wheel secured to said work-holder support
and adapted tobe revolved by the worm-spin-
dle, for the purpose set forth.

9. In a machine for cutting or slicing min-
erals, the combination of a horizontally-revo-
lable discoidal cutter, a vertical revoluble
standard, a sleeve adjustable onthe standard
and provided with a horizontal bearing, a
worm-spindle pivotally connected with the
sleeve, a work-holder support adapted to re-
volve in the horizontal bearing of the sleeve,
and a worm-wheel secured tosaid work-holder
and adapted to be revolved by the worm-
spindle, for the purpose set forth.

10. In a machine for cutting or slicing min-
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erals, the combination, with the work-holder
support D, of a vertical revoluble standard,
a locking device adapted to lock the standard
againgt revolution, a sleeve-bearing adapted
to be adjusted vertically on the standard, a
locking device tolock the said bearing against
such vertical motion, a worm-gear connected,
respectively, with the sleeve-bearing and the
support, and a locking device for Tocking the
worm-gear against operation, substantially as
and for the purposes specified.

11. In a machine for cutting ov slicing min-
erals, the combination, with the work-holder
support D, of a vertical revoluble standard,
alocking device adapted to lock the standard
against revolution, a sleeve-bearing adapted
to be adjusted vertically on the standard, a
locking device tolock the said bearing against
such vertical motion, a worm-gear connected,
respectively, with the sleeve-bearing and the
support, and a locking device for locking the
worm-gear against operation, the said parts
being detachably connected together, sub-
stantially as and for the purposes specified.

12, In a machine for cutting or slicing min-
erals, the combination of the sleeve-bearing
B3?, provided with a eylindrical boss, a bearing
secured to the periphery of the boss,a worn,
and a sleeve-Dbearing therefor, said sleeve-
bearingbeing providedwitha journal adapted
to revolve in the bearing on the cylindrieal
boss, with a worm-wheel adapted to be en-
gaged by the worm, and a work-holder sup-
port connected with the worm-wheel, substan-
tially as and for the purposes set forth.

13. In a machine for cutting or slicing min-
erals, the combination of the work-holder sup-
port Dand a carriage mounted on and adjust-
able lengthwise of the support with a work-
holder pivotally connected with the carriage
and adjusting-gearing for imparting rotary
motion to the work-holder, for the purposes
set forth.

14. In a machine forcutting or slicing min-
erals, the combination of the work-holder sup-
port D and a carriage mounted on and adjust-
able lengthwise of the support with a work-
holder pivotally connected with the carriage,
adjusting-gearing for imparting rotary motion
to the work-holder, and a locking device for
locking the gearing against operation, for the
purposes set forth.

15. In a machinefor cutting orslicing min-
erals, the combination of the work-holder sup-
port DD with a work-holder, a carriage there-
for adapted to be adjusted longitudinally of
the support, gearing connected, respectively,
with the carriage and the work-holder, and a
spring-actuated brake-shee adapted to engage
the periphery of the gear.connected with the
work-holder and lock the same against revo-
lution, substantially as and for the purposes
set forth.

16. In a machine for eutting or slicing min-
erals, the combination, with the work-holder
support D,a carriage mounted on and adjust-
able vertically of the support, and a worm-
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spindle having its bearings on the carriage, of
a work-holder pivotally connected with the
carriage, and a worm-wheel secured to the
holder and adapted to be revolved by the
worm-spindle, for the purpose set forth.

17. In a machine for cutting ovslicing min-
erals, the combination of a horizontally-revo-
luble discoidal cutter, a work-holder support

“in the plane of rotation of the cutter, a car-

riage mounted on and adjustable lengthwise
of the support, and a worm-spindle having
its Dbearings on the carriage with a work-
holderadapted to revolve on a horizontal bear-
ing connected with the carriage, and a worm-
wheel secured to the holder and adapted to be
revolved by the worm-spindle, for the pur-
pose set forth.

18. In a machinefor cutting or slicing min-
erals, the combination, with a horizontally-
revoluble discoidal cutter,a work-holder sup-
port in the plane of rotation of the cutter and
adapted to revolve about vertical and hori-
zontal axes, a carriage mounted on and ad-
justable lengthwise of the support, and a
worm-spindle having its bearings on the car-
riage, of a work-holder revoluble on a hori-
zontal bearing connected with the carriage, a
worm - wheel secured to said holder and
adapted to be revolved by the worm-spindle,
and a spring-actuated brake adapted to en-
gage the worm-wheel, for the purpose set
forth.

19. . In amachine for cutting or slicing min-
erals; the combination of the work-holder sup-
port D with a work-holder, a carriage there-
for adapted to be adjusted longitudinally of
the support, a worm connected with the car-
riage, a worm-wheel connected with the work-
holder and in engagement with said worm for
imparting rotary motion to the holder, and a
spring-actuated brake-shoe adapted to engage
the periphery of said worm-wheel, substan-
tially as and for the purposes set forth.

20. In a machine for cutting orslicing min-
erals, the meansforadjusting the work-holder
about its axis, comprising an adjusting-gear,
a support having a horizontal journal and a
bearing forone element of the adjusting-gear,
and a work-holder mounted and revoluble on
said journal and provided with a bearing for
the other element of the adjusting-gear, as
and for the purpose set forth.

21. In a machine for cutting or slicing min-
erals, the means for adjusting the work-holder
abont its axis, comprising an adjusting-gear,
a support for the work-holder, a detachable
bearing for one of the elements of the adjust-
ing-gear, the work-holder, and a bearing de-
tachably connected with the support upon
which the holder and the other element of the
adjusting-gear are-adapted to revolve, as and
for the purpose set forth.

22, In a machine for cutting or slicing min-
erals,thecombination of the work-holder sup-
port provided with a longitudinal guide-
groove ¥-shaped in section with the work-
holder carriage provided with a tubular hear-
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ing through whiech the support passes and a
guide and locking-serew working in said bear-
ing and provided with a Y-shaped head
adapted to engage the groovein the support,
substantially as and forthe purposes set forth.

23. In a machineforcutting or slicing min-
erals, the combination of the work-holder car-
riage provided with a eylindrical boss having
an axial screw-threaded bearing with the
work - holder plate provided with an axial
opening, a journal extending through said
opening and having its outer end screw-
threaded and screwing into the axial opening
of the carriage, a gear-wheel loosely mounted
onsaid journal between the work-holder plate
and the carriage, and gearing connected with
said carriage and adapted to engage said
gear-wheel, substantially as and for the pur-
poses set forth.

24. Inamachine for cutting orslicing min-
erals, the combination of the work-holder car-
riage provided with a eylindrical boss having
an axial screw-threaded bearing and a c¢ylin-
drical recess formed around said bearing
with the work-holder plate provided with an
axial opening, & journal having at one end a
head and being screw-threaded at the oppo-
site end and serewing intothe bearing in the
carriage, a gear-wheel secured to the work-
holder plate and mounted loosely on the jour-
nal and provided with a cylindrical boss

adapted to fit the corresponding recess in the

carriage, and a driving-gear connected.with
the carriage and adapted to engage the gear-
wheel, substantially as and for the purposes
set forth.

25. In a machine for cutting orslicing min-
erals, the combination, with a horizontally-
revoluble discoidal cutter, of a work-holder
support in the plane of rotation of the cutter
and adapted to be adjusted in said plane and
in planes at right angles thereto and a work-
holder eomprising clamping-jaws adjustable
toward and from each other,said work-holder
being adjustable on the support and aboutits
own. axis. :

26. In amachine for eutting or slicing min-
erals, a work-holder comprising a revoluble
support and clamping-jaws having concave
clamping -faces provided centrally with an
opening ¢'% connected with and adapted to be
adjusted to and from each other on said sup-
port, substantially as and for the purposes
set forth.

27. In amachine for cutting or slicing min-
erals, the combination, with the adjustable
clamping-jaws of the work-holder, having con-
cave clamping-faces provided with an open-
ing g% of auxiliary clamping-jaws having a
convex back provided with a dowel adapted
to entersaid opening ¢'% substantially as and
for the purposes set forth.

28. In a machine for cutting or slicing min-
erals, the combination, with the adjustable
steel clamping-jaws of the work-holder, hav-
ing concave clamping-jaws corrugated verti-

- cally and provided with an opening ¢, of
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auxiliary clamping-jaws of a softer material,
having & convex back and provided with a
dowel adapted to enter said opening ¢'f sub-
stantially as and for the purposes set forth.

29, In amachine for cutting or slicing min-
erals, the combination, with the adjustable
clamping-jaws of the work-holder, provided
with an opening ¢'%, of auxiliary clamping-
jaws having irregular clamping-faces and
provided with a dowel adapted to enter the
said opening ¢'% substantially as and for the
purposes set forth.

30. In a machine for cutting or slicing min-
erals, the combination, with clamping-jaws
adapted to be adjusted toward and fromeach
other, of auxiliary clamping-jaws havingone
of their edgesbeveled and provided at the op-
posite end with a triangular block, the bev-
eled edge of one of the auxiliary jaws bear-
ing against theinciined face of the triangular
block of the other jaw, whereby when said
auxiliary jaws are inserted between the ad-
justable clamping-jaws the latter as they ap-
proach each other will cause the auxiliary
jawstoapproach each otheralso,substantially
as and for the purposes specified.

31. In a machine for cutting or slicing min-
erals, the combination, with clamping-jaws
adapted to be adjusted toward and from each
other, of auxiliary clamping-jaws havingone
of their edges beveled and provided at the op-
posite end with a triangular block, the bev-
eled edge of one of the auxiliary jaws bear-
ing againstthe inclined face of the triangular
block of the other jaw,and aloose connection
between said beveled edge of one jaw and the
triangular block of the other jaw, whereby
when said auxiliary jaws are inserted between
the adjustable clamping-jaws the latter as
they approach each other will canse the anux-
iliary jaws to approach each other also, sub-
stantially as and for the purposes specitied.

32. Ina machine for cutting or slicing min-
erals, the work-holder consisting of the car-
riage I, a supporting-plate provided with a
guideway, clamping-jaws fitted on said guide-
way, an adjusting serew or screws workingin
threaded bearings formed on the clamping-
jaws, a journal connected with the carriage
upon which the supporting-plate for the
clamping-jaws is mounted, and gearing, sub-
stantially such as described, respectively con-
nected with the carriage and the supporting-
plate for the clamping-jaws, all of said parts
being detachably connected together, sub-

- stantially as and for the purposes set forth.
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33. In a machine for cutting orslicing min-
erals, the combination, with a discoidal cut-
ter, of a cutter-guide provided with bearings
adapted to revolve on their own axes and
about a vertical axis,substantially as and for
the purposes set forth.

34. Inamachine for cutting or slicing min-
erals, the combination, with a discoidal cut-
ter, of a cutter-guide provided with rolling
bearings adapted to impinge upon both faces
of the cutter and to move across said faces as
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the cutter penetrates the substatce being eut,
substantially as and for the purposes seb
forth.

35. In a machine forcutting or slicing min-
erals, the combination, with a 1evoluble dis-
001(]‘(11 cutter, of lolhno cutter-guides on op-
posite faces of said cutter, and a support for
said guides, adapted totraverse the cutterand
to l)e adjusted in a plane at right angles
thereto, for tlie purpose set forth.

36. In & machine for cutting or slicing min-
erals, the combination, with a revoluble dis-
emdal cutter, of 10111110 cutter-guides on op-
posite faces of said catter, and a revoluble
support for said guides, ddapted to traverse
the cutter and to be achu%ted in a plane at

m hL angles thereto.
In a machine for cutting orslicing min-
tlS the combination, with a dlscmddl cutter,

of a cutter guide comprising two curvilinear
arms a.rrmxged above and below the cutter
and provided with rolling bearings adapted
to impinge upon the faces of the said cutter,
and vertical spindlesforsaid rolling bem'mn%
adapted to revolve in bearings in the curved
arms, substantially as and for the purposes
set forth.

38. In a machine for cutting or slicing min-
erals, the combination, with the cutter, of a
cutter-guide provided with rolling bearings
adapted to impinge upon opposite faces of the
cutter, said rolling bearings being adjustable
vertically on the guide, substantially as and
for the purposes set forth.

39. In a machine for cutting or slicing min-
erals, the combination, with the cutter, of a
cufter-guide provided with rolling bearings
adapted toimpinge upon opposite faces of the
cutter, and revoluble spindles for said rolling
bearings, adapted to be adjusted vertically on
the guide, substantially as and for the pur-
poses specified.

40. Ina machine for cutting or slicing min-
erals, the combination, with a discoidal cutter
adapted to revolve in a horizontal plane,of a
cutter-gnide comprising two supporting-arms
adjustable and revoluble on a vertical axis,
curvilinear guide-arms pivotally connected
with said supporting-arms, and rolling bear-
ings connected with the curvilinear arms and
adapted to engage both faces of the cutter,
substantially as and for the purposes set
forth.

41. In a machine for cutting or slicing min-
erals, the combination, with a discoidal cutter
adapted to revolve in a horizontal plane, of a
cutter-guide comprising two supporting-arms
adjustable and revoluble on a vertical axis,
curvilinear guide-arms pivotally connected
with the supporting-arms, and rolling bear-
ings eonnected with and adapted to be verti-
cally adjusted on said arms, substantially as
and for the purposes specified.

42. In a machinefor cutting or slicing min-
erals, the combination, with a discoidal cut-
ter adapted to revolve in a horizontal plane,
of a cutter-guide comprising two supporting-

arms adjustable and revoluble on a vertical
axis, ecurvilinear guide-arms pivotally con-
nected with thesupporting arms, rolling bear-
ings, and revoluble spindles therefor counect-
ed with and adapted to be vertieally adjusted
on said arms, substantially as and for the pur-
poses specified.

In a machine for cutting orslicing min-
eml», the combination, with a cutter, of an
extensible cutter- gmde adapted to impinge
upon the opposite faces of said cutter, sub-
stantially as and for the purposes set forth.

44, In a machine for eutting orslicing min-
erals, the combination, with the curvilinear
guide-arms of the cutter-guide and therolling
bearings connected therewith, of extensible
arms pivotally connected with the curvilinear
arms and carrying roller-bearings, substan-
tially as and for the purposes set forth.

45. In a machine for cutting or slicing min-
erals, the combination, with the curvilinear
guide-arms of the cutter-guide and therolling
bearings connected therewith, of extensible
arms pivotally connected with the carvilinear
arms and carrying rolling bearings adapted
to be adjusted vertically in said arms, sub-
stantially as and for the purposes set forth.

46. Inamachine for cutting or slicing min-
erals, the combination, with a discoidal eut-
ter adapted to revolve in a horizontal plane,
of an adjustable cutter-guide adapted to im-
pinge upon the faces of the cutter and to
sweep across the same as it penetrates into
thenaterial being cut,and a rim-guide adapt-
ed to impinge upon both faces of the cuiter
at the periphery, substantially as and for the
purposes set forth.

47. Ina machine for cutting or slicing min-
erals, the combination, with a discoidal eutter
adapted to revolve in a horizontal plane, of
an adjustable cutter-gunide adapted to im-
pinge upon both faces of the cutter and to
sweep across the same asit penetrates into the
material being cut, and arim-guide provided
with rolling bearingsadapted toimpinge upon
both faces of the cutter at the periphery, sub-
stantially as and for the purposes set forth.

48. In a machine for cutting or slicing min-
erals, the combination, with a gang of dis-
coidal cutters, of a cutter-guide of curvilinear
form arranged between two cuttersand adapt-
ed to be adjusted in a plane at right angles
to the cutters and to sweep across the cutter-
faces from the periphery to the axis thereof,
said cutter-guide being of a thickness sub-
stantially equal to the space between two cut-
ters, substantially as and for the purposesset
forth.

49. In a machine for Cuttmg or slicing min-
erals, the combination, with a gang of dis-
coidal cutters and a cutter-guide of curvi-
linear form arranged between two cutters,
of cutter-guides for the end cutters of the
gang, provided with rolling bearings arranged
to impinge upon the outer faces of said end
cutters, substantially as and for the purposes
set forth.
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50. In a machine for entting oy slicing min-
erals, the combinavion, with a gang of dis-

coidal cutters and adjustable guides provided |

with rolling bearings impinging upon and
adapted 1o traverse the outer face of the end
cutters of the gang, of adjustable eutter-

guides arranged between the cutters-of the |
gang and having a traversing motion across

the fages thereof, for the purpose set forth.

51. In amachine for cutting or slicing min-
erals, the combination, with a gang of dis-
coidaleutters and adjustable guides provided
with rolling bearings impinging npon and
adapted to traverse the outerface of the end
cutters of the gang, of gnides arranged be-
tween the cutters of the gang, comprising a
segmental plate U, having plates U’ secured
to its periphery of a thickness equal to the
space between the cutters, for the purpose
set forth.

52. In amachine for cutting or slicing min-
erals, the combination, with the cutter or cut-
ters, the horizontal arm I of the cutter-guide,
and the work-holder carriage-supportD, of a
connection betweensaidarm and the support
D, substantially as and for the purposes set
forth.

53. In a machine for cutting or slicing min-
erals, the eombination, with the cutter or cut-
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ters, the horvizontal arm I of the cutter-guide,
and the work-holder carriage support D,of an
adjustable connection between said arm and
the support D, substantially as and for the
puarposes set forth.

54. In a machine for cutting or slicing min-
erals, the combination, with a cutter and the
work-holder, of a supporting-block for the
material to be cut, auxiliary clamping-jaws
adapted to co-operate with the jaws of the
work-holder to clamp the block, and o glass
plate to which the substance to be cut is
cemented, adapted to be supported on the
block and clamped thereto by the auxiliary
clamping-jaws, substantially as and for the
purposes set forth.

55. In amachine for cutting or slicing min-
erals, the combination, with the cutter-spin-
dleand its bearing-standard S, provided with
bearings s’ s, of the adjustable collars §* 8
and the sleeve 5% substantially as and forthe
purposes set forth.

In witness whereof I have hereunto set my
hand this 5th day of September, 1890.

WILLIAM B. DWIGIHT.

In presence of-—
W. L. DEAN,
CHARLES A. MAXON,
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