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1o all whom it may concern:

Le 1t known that I, GEORGE T.. BADGER, of
Quiney, county of Norfolk, State of Massa-
chusetts, have invented an Improvement in
Methods of and Apparatusfor Dressing Stone,
of which the following deseription, in connee-
tion with the accompanying drawings, is a
specification, like letters on the drawings rep-
resenting like parts. | i

Stone in blocks or other forms when re-
ceived from the quarry usually approximate
in size and shape the desired finished stone
or article; but the surface of the quarry-stone
is rough and uneven and mustbe first dressed
down to within, say, one-quarter inch of the

desired finish-surface before the final finish- |

ing-tools, usually bush-hammers, can be ap-
plied for producing the final or finish surface.

Practical machines for finally finishing the
stone-surface after the dressing operation re-
ferred to are now on the market; but such
machines are ineapable of use until the
rougher quarry-surface has been dressed
down to a fairly even surface, and nearly to
that of the desired finish-s urface, as described.
I have conducted experiments to discover
some means for expeditiously and economie-
ally working or dressing down the first or
rough quarry surface in order that finishin go-
machines, such as are now on the market,
may be used practically for producing the

ments have demonstrated that an electric arc,
when moved ormanipulated in suitable novel

manner, may be used to dress down the rough

surface both expeditiously and eeonomieally

and fit the stone for the finishing-machine;

but the heat from an electricare is so intensa
that if permitted to act for any length of
time upon one spot it will heat the sfone to

such a depth as will discolor and erumble or

calcine it below the desired finish-line: To
overcome this difficulty, Iprovide for movin o
the arc rapidly across the surface of the stone,
whereby its intenseheat iscaused to act upon
the stone-surface and crack off small quanti-

ties, the speed of movement being such that

the arc will pass from point to point with

such rapidity as will prevent the heat pene-.

trating to a depth sufficient to discolor, crum-
ble, or-calcine the stone below the finish-line.

i

-any device which will divert the are, as

In earrying out my invention I employ two
electrodes supplied with a carrent to form
an arcwhich furnishesthe desired heat, these
electrodes being preferably mounted upon a
suitable holder adapted tobe manipulated by
hand or by automatic machinery to eause the
arc to travel laterally or across the surface
of the stone at the required speed. Suitable
devices are also employed to deflect the are
upon the stone-surface, I have found that
the arc acts more effectively to remove the
material if the latter is first dampened or
cooled, and that the discoloration or Crum-
bling of the stone is more effectually pre-
vented if the stone be cooled at once after
the passage of the arc over it, and therefore
my invention further comprehends dampen-
Ing or cooling the working surface, prefer-
ably by an atomizer close to and preferably
at each side of the moving are.

Figure 1 is a diagram illustrating the prin-
ciple of my invention. Fig. 2 in perspec-
tive illustrates one form of apparatus for
working stone in accordance with this inven-
tion, the electrodes being shown as mounted

upon a movable carriage which is recipro-

cated over the surface to be worked, the arc
acting in the nature of a planing-tool to plane
or work the surface. Figs. 3, 4, and 5 are a
plan view and side and end elevations, re-
speciively, of the carriage shown in Fig. 2.
Fig. 6 is a vertical section on the dotted line
z xz, ¥ig. 4, showing the preferred manner of

| arranging the magnet for deflecting the elec-
‘tric arc; Fig. 7, a plan view of the preferred

form of holder on which the electrodes are
mounted. INig. 8§ shows my invention em-

bodied in the form of a lathe; Fig. 9, a detail

illustrating a modification, and Kig. 10 a dia-

gramillustrating the arrangement of circuits.
of the solenoid E

Fig. 11 is a perspective view

and its immediate appurtenances. -
Referring to the diagram, Fig. 1, a a typify

two electrodes through which a current of

electricity is passed, the current, in jumpino g

I from one electrode to.the other, forming an
are, (indicated at a*,) the said arc being di-

verted from its normal path by the lines of
force surrounding the.end of a magnet m3;
or in lieu of this mechanism I may employ

de-
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scribed. 1If, now, the electrodes be moved
along the unworked surface of the stone or
stone-like material, the intense heat of the
arc acts to break or c¢rack from the body of
the material smnall quantities of the latter,
precisely as they would be chipped off by a
mechanical tool, and by providing suitable
apparatus for manipulating the eléctrodes

relatively to the surface to be worked I am

enabled to work stone expeditiously and eco-
nomically.

In the drawings, Figs. 2 to 7, inclusive, I

have illustrated one form of apparatus for
effecting this relative movement of the elec-
trodes and the surface to be worked. Re-

ferring to said figures, S represents a block |

of granite or.other stone, the top surface of
which is to be worked to a plane. Upon the
opposite ends of the block S, Iclamp, in suit-
able manner, guide-rods b b, the same, in the
present instance of my invention, being
mounted upon standards 6', made vertically
adjustable in the arms 0° having their ends
flattened at {® and clamped upon the opposite
sides of the block at its corners by means of
clamping-rods 0!, shown as passed through
suitable eyes in the arms 0 and provided at
one of their ends with a series of perforations
U, through which pins 0% may be inserted, the
said rods at their oppositeends being threaded

to receive the clamping-nut 6. Approximate

adjustment is efiected by means of the pins
0 and the holes §°, final adjustment being ef-
fected by means of the clamping-nuts 07,
which, when turned, clamp the flattened ends
[® of the said arms 0° tightly upon the block.
The arms b° at their outer ends are: shown
provided with enlarged heads, bored longitu-
dinally to form guideways for the rods b5,
which hold the said arms 0° in parallelism
during adjustment. |

In the preferred embodiment of my inven-
tion the flattened ends b° of the arms 0° are
provided with a plurality of adjusting-screws
L, which may be adjusted to accommodate
inequalities in the surface of the block at the
points at which 1t is desired to clamp the arms
in position. o |

Upon the guide-rods 6 b is mounted a roll-
ing frame, shewn as comprising the two track-
rods ¢ ¢, joined at their opposite ends by suit-
able heads ¢, the said rolling frame being
mounted upon suitable wheels or sheaves c?,
adapted to roll upon the guide-rods b.

Upon the track-rods ¢ ¢ is mounted a car-
riage D, shown as comprising a frame d, (see
Figs. 3, 4, and 5,) mounted upon wheels o',
which travel uapon the track-rods. |

The frame d, as herein shown, has pivoted
to it at d* a swinging plate d3, carrying the

vertically-arranged shaft d*, journaled in

suitable bearings. and provided at its lower
end with a feeding-wheel d®, grooved at its
periphery to engage the inner face of one or
the other of the track-rods ¢, according as the
plate d® is swung to the right or to the left.

|
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The vertical shaft d?, at its upper end, is
shown provided with a pinion d° driven by a
worm d’ on the shaft d® on a suitable motor M.
This motor may be of any suitable or desired

‘kind or construction, I having herein shown

one actuated in a suitable manner by air
under pressure admitted through the supply-
pipe m*. |

The frame d, at its end opposite the pivot
d?, is shown as provided with two longitudi-
nally-extended arms d, in the ends of which
is journaled the shaft d, carrying at its mid-
dle the cylindrical enlargement or hub d!l, in
which is cut a path-cam d!* for the stud d%,
depending from the adjacentend of the swing-
ing plate d®. Rotation of the shaft d' and
its cam-hub will vibrate the swinging plate
d®, swinging it to the right or to the left, ac-
cording to the direction of rotation of the
shaftof the cam, tothereby swing the groovea
feeding-wheel d° into frictional engagement
with one or the other of the track-rods ¢, 8o
that rotation of the said feeding-wheel by the
motor M will act to move the carriage D in
one or the other direction, according as the
feeding-wheel is in engagement with onec or
the other of the said track-rods.

In the present instance of my invention the

shaft d'?is provided with a lever ¢, connected

by a link ¢ with. a similar lever (also indi-
cated by the letter e) pivoted to a suitable
support e* at the opposite end of the carriage.

- Uponone of the track-rods ¢ I have mounted
the adjustable stops ¢°, which as the carriage
approaches the end of its movement in either

‘direction strike one or the other of the levers

e and move the same to rotate the shaft ("
and its cam to shift the swinging plate d* and
its feeding-wheel to cause a return movement
of the carriage, the latter being thus auto-
matically given a reciprocating movement
acrossthe surface of the stone to be worked.

The heads ¢', which unite the ends of the
track-rods ¢, are shown as provided with ver-
tical spindles ¢, carrying at their lower ends
pinions ¢*, in mesh with racks ¢’ on the sides
of the guide-rods b, the said spindles ¢ be-

ing provided at their upper ends with star-

wheels or their equivalents ¢°.
The carriage D has its swinging plate ¢*
provided with oppositely-extended fingers f

7', which as the carriage approaches the ends

of itsreciprocations in either direction engage
one or the other of the star-wheels ¢® and ro-
tate the same 'a distance equivalent to the
movement of one tooth, causing the pinion ¢,
acting upon the rack, to feed the frame d for-
ward a predetermined distance, determined
by the rotation of the said star-wheel and its
pinion. Eythis meansthe carriage D is given
not only a reciprocating movement across the
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surface to be worked; but 1s also gradually .

fed from one to the other side of the stone. .
Referring now to Figs. 4 to 7, inclusive, the
frame d of the carriage D is provided with

| oppositely-extended wings dX d%, grooved to
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~ receive the dovetailed shanks 7 of the elec- | tate thefinion H in the direction of the ar-

trode holders or carriers H . The shanks
h, as herein shown, are slotted at ' to receive
the clamping-screws h? tapped in the. said
wings, and by means of which the vertical
positions of the said holders may be changed

- at will. :

. 10

15

20

Referring now to Figs. 6 and 7, each holder
I1, a8 herein shown, is horseshoe in shape,
having two curved side arms 2%and a central
finger or arm A*. In the ends of the eurved

arms A* are journaled short arbors A5 which

at one side of the holder are provided with
sleeves AS, rigidly secured thereto, as shown
in Fig. 4, in which are clamped the two elec-

trodes a a, preferably of carbon. The arbors

I, preferably at the side of the holder H oppo-
site the electrodes; are shown provided with

pinions A% in mesh with and rotated by the’

worms 1° on the worm-shaft 2% journaled in
suitable bearings on the said holder, and pro-

" vided at its middle with two pinions ki A1,

25

shown as recessed into the central fin ger or
arm h* of the holder. These pinions, as

‘herein shown, are not fast upon the worin-
shaft 2% but are connected.therewith by suit-

able pawl-and-ratchet mechanisms. (Illus-
trated in Figs. 6 and 7.) The pawls upon
the two pinions and their ratchets face in op-

- 30 posite directions to rotate the arbor, each in
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~ piece are provided, respectively, with racks’

S5

o

one direction, so that each pinion can rotate |

the arbor in one direction only and in an op-
posite direction from the other, for a purpose
to be described. o T

M’ is an electromagnet or solenoid sus-
pended bysprings m from a post m', project-
ing from the holder H, said springs bein g at-
tached tosuitable adjusting-screws m?, tapped
In the said post. B

The solenoid M has a core-opening of suf-
ficient size fo receive the bar-magnet or fixed
armature m® and the movable armature-piece
m‘, thesame being separated,as herein shown y
by antifriction-rollers m% to permit a free

movement, one with relation to the other..

The bar-magnet m?®is shown as adjustably
held in fixed position at m®in the post m,

and in the said post is tapped an adjusting-
serew m’; to the end of which is connected a |

spring m?®, also joined to the end of the mov-
able armature. -
The solenoid and its movable armature-

m? mY (see Fig. 11,) which mesh with the
two pinions ' A", Ioose on the regulating-

arbor A%, Figs. 6 and 7.

When trimming the device, the electrodes
are placed in contact with each other, and
when the coils of the solenoid are energized

current the said solenoid (normally held by

“its springs in an elevated position or unbal--

anced relatively to the magnet or fixed arma-
ture m?®} i3 at ‘once drawn downward, or into

a balaneed position thereon, such downward
‘movement acting, through its rack m?, to ro-

-gaging the latter.

| 1S drawn down, may not interfere with the Op- 115

row 5, Fig. 7, and, through its pawl and

-ratchet, alsorotate the arbor 2%in the same di-
y 70

rection to turn the electrode-carriers slightt
1o separate the electrodes and establish an

-
]

are. The armature m* is drawn down with

and by the energized solenoid, and held down

as long as the current is maintained at its -

full strength, downward movement of the ar-
mature having no effeet upon the arbor, for
the reason that its pawl-and-ratchet face is
in an opposite direction from the pawl and
ratchet of the pinion A, so that while both
racks come down together the rack m? alone
moves the arbor, the other pawl simply elick-
ing over the teeth of its ratchet without en-

The springs m sustaining the solenoid are
of such strength that the solenoid is held in
1ts lowermost position as long as any appre-

“ciable current flows through its coils.

The solenoid has a compound winding, its
large coil m* being in series with the elec-
trodes, (see Fig. 10,) its smaller coil m** be-

ing oppositely wound and arranged in shunt

in the said circuit. - o
When the are is lengthened and the resist-

ance correspondingly increased by the burn-

ing away of the electrodes, more or less of the

75
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current 18 diverted through the shunt-coils of .
the magnet to neutralize the latter to a cer- -

tain extent and pe; |
tracted, according to the degree of neutrali-

.| zation of the solenoid, through its rack mi®

rotating the pinion 2™ in the direction of the
arrow 6, which is opposite that of the arrow
9, to thereby, through its pawl and ratchet,

i rotate the arbor also in the direction of ar-

row b to feed the electrodes closer together
to restore the normal arc. The current is
then immediately restored to its full stren gth
and the armature drawn down to its normal
position, but without changing the position
of the arbor, owing to its pawl-and-ratchet
connection therewith. I

By reference to Fig. 11 it will be seen that
the upper end of the rack m? is toothless, in
order that the said rack, when the solenoid

eration of

- the arbor by the rack m!° and its
pinion. | f

Assuming the guide-rods b b to have been
properly clamped upon the block of stone to

be operated upon, the operation of the appa-
ratus thus far described is as follows, viz:
A current of electricity of suitable strength
i8 conducted to and through the electrodes a
a by means of suitable connections, (not

_ { herein shown,) and at.once draws down the
by the passage therethrough of an electric

solenoid M’ and separates the electrodes, as
described, to form an arc a* (see Fig. 1) of
intense heat. The electrodes having been
previously adjusted with relation to the sur-
face to be worked to move past the same,
much as a planing-tool is moved on a plan-
ing-machine, the motor M is now set in oper-

permit its armature tobe re-
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ation to reelprocate the carriage I e:ed ee,uée
the latter to travel back and forth across the 7
surface of the block to cause the are a* be-

tween the electrodes to move over the sur-
face of the storie and gradually chip or work

off quantities of the stone. . The bar-magnet-

m3,which may be a permenent magnet or may
be marfnetlzed by the action of the eurrent in
the cmle of the solenoid, has its end arranged
between the electrodes ‘and a short distance
from the are, the action of the lines of force

mdmhng from the ends of said magnetdeflect-

ingthesaid arc outwardly, as illustratedin the

‘diagram, Fig. 1, to better act upon the stone
Oor ma,terlal to be worked. This magnet may-

- De ad;msted as desired, to meet the eha,n oing

position of the arc due to the read,]ustment

of the electrodes.

- 20

s 5
- intense heat of the electric arc will better act

In lieu of the magnet m? for deflecting the
arc I may employ an.air-jet, as 1llustra,ted in
Fig. 9, wherein the air is projected from a
nozzle n, arranged between the electrodes
and connected by a flexible plpe with a suit-
able source. -

In my experlments I have found that the

upon and chip or remove the material if the

~ latter be cooled and wet or dampened either

30

35

before or after the passage of the arc there-

over, or both before and after, as desired, the
ceelmg and dampening of the stone in ad-

vance of the are, and, to a certain extent, fol-

lowing the arc, renderlnn‘ it more b_rlttle and
therefore more easily crumbled the subse-

-quent cooling, either by the da,mpenmn' fluid

- or otherwise, preventing the heat penetrating

40

45

eo
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to any cons1de1a,ble depth into the stone to
disecolor or crumble it below the finish-line.
1 have accordingly arranged an atomizer (in-

dicated at o) at opposite sides of the elec-

trode-carrier, which sprays water or cooling

fluid upon the surface of the stone as the car-
| scribed.

riage is reciprocated thereupon.

WVhlle I prefer the use of an atomlzer‘

which projects both water and air upon the
material, yet I may use either the air-jet or
the water-jet independently and obtam eXx-
cellent results.

In the apparatus illustrated in Figs. 2 to 7
inclusive, the work is stationary upon a sult-
able support, herein shown as of timber 7,

. ‘rhe electrodes and their holder or carrier hav-
ing a movement across the surface to be

worked In Fig. 8, however, the work is

moved 1n front of the eleetrodes, and, refer-
ring to said figure, S’ represents the block of
stone mounted in a lathe of suitable con--
struction, the electrodes a a being mounted .
“in asuitable holder arran ged npon the frame
of the lathe and reclprocated along the latter |
| means to change the positions of the said

by mechanism common to turmnw -lathes.

I preferin any apparatus to employ two sets

of electrodes, one set. being arranged to fol-
low and cut deeper than the ﬁrs‘r as illus-
trated in the drawings.

While I have herem shown the eleetredes '

| as used in conneection with a machine for _
feeding the same relatively to the work, yet

the holder H may be detached from the ma-

chine and provided with a suitable handle to

enable it to be manipulated by hand.
Asherein shown, the arc ismoved in nearly

horizontal position across the surface to be
| worked ; but it is evident that the positions of

the electrodes may be varied to change at will

the angle at whmh the arc¢ is pr esented to

the work
I am aware that the eleetl ic are has been

employed to heat to as great a depth as pos- =
8o

sible a stone-surface for quarrying purposes;
but so far as I amaware before my invention
an electrie arc has never been passed rapidly

across a stone-surface, so as to effect the chip-

ping off of small quantities of the surface,
the movement being so rapid as to prevent

the heat penetrating to any considerable

depth, deep penetration of the heat being es-

‘seniial in the former instance and unneces-

sary in the latter instance.

I claim— -

1. The 1mprevement in the art of dressing
the surface of stone, which consists in gener-
ating an electric arc close to the stone Sur-
face and in a movable holder, and moving the

“are so held along such surface with sufﬁeient_

speed to crack or chip off particles of the

70
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stone’s surface without its heat penetrating

to any appreciable depth, substa,ntlally as de-
seribed.

2. The 1mprovement in the art of dressing
the surface of stone, which consistsin gener-
ating an electric are close to the stone-sur—
face and in a movable holderand moving the

arc so held along such surface with sufficient -

speed to crack or chip off particles of the
stone’s surface without its heat penetrating
to any appreciable depth, and in the presence

100

105

of a stone-cooling agent, substantially as de-

‘3. In an apparatus for dressmfr stone by
an electric arc, the combination w1th two elec-

trodes t.hroun'h which a current is passed to
form an are, of a la,telally-movable holder on

| which the said electrodes are mounted, and
means to support such holder upon the stone
and means to move such holder along the sur-
face to be dressed so as successively to pre-

110

T15

sent the electric arc to various points of such

surface, substantially as described. -

4. In an apparatus for dressing stone by an
electric are, the combination with two elec-
trodes through which a current is passed to
form an are, of a laterally-movable holder on

which the said electrodes are mounted, a sup-
port for such holder by which it may be 13

mounted upon the stone to be dressed, and

electrodes with relation to the stone being
dressed and to impart a progressive move-
ment to the said electrodes across the stone,
substantially as described.

5. In an apparatus for dressing stone, a

120
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adjusting mechanism on and movable with retracting the same, said -

5 said holder for varying the angle of Separation | gble armature each havine g rack to engage
of the said electrodes, as they burn away at | a pinion Provided therefor and arranged to
their are ends, to thereby regulate the length Operate said worm and worm-wheel mechan-

_ In an apparatus for_dressing stone, the & 5
o 6. In an apparatus for dressing stone, two combination with two electrodes through

pivotally - mounted electrodes, worm and | which g current is passed to form an arc, a
worm-wheel mechanism for rotatin g the same | holder on which said electrodes are mounted,
upon their pivots to vary the separation of the one electrode beino mounted movable toward
, Same,asupport having an electromagnet mov- and from the other electrode, of electrically— 8o
15 able thereon, a Spring tending to move said actuated controlling mechanism automat-
-+ magnet in one direction, a fixed armature, g ically controlling the relative position of said
Inovable armature, g Spring tending to move | electrodes, said mechanism comprising a fixed
the latterin one direction, and rack-and-pin- armature, an electromagnet loose] Yy mounted
lon connections between the said movable - thereon, and 3 movable armature, having a 8 g
- 20 mature and magnet; respectively, and the said relative movement o both the saigd magnet
worm and worm-wheel mechanism operating, | and fixed armature, and means independent
substantially as described. | of the electric current, for regulating the cur-
7. Anapparatusfor dressing stone contain- | rent-actuated movement of said controlling
- 1Ing the following instrmnenta,lities, viz: two mechanism, substantially as deseribed.
25 guide-rods, clamping devices by which to at. 12. In an apparatus for dressing stone by
tach the same to a block of Stone, a frame | an electricare, the combination with two elec-
‘adapted to move op the said guide-rods and trodes through which g current is passed to
provided with one op more track-rods, a car- Produce an are, g movable holder for the sal
riage movable on said track-rods, two Or more electrodes, and g jet device also mounted
30 electrodes on the said carriage, and g propel- | upon the said holder adjacent said electrodes
ling-motor on the carriage to reciprocate the | and through which coolin g fluid is projected
Same, substantially as described. upon the stone-surface immediately before or
3. Anapparatusfor dressingstone, contain- | after it ig operated upon as the holder is
ing the following instrumenta,lities, viz: two | moved along, substantially as described. 100
35 guide-rods, clamping devices by which to at- 18. In an apparatus for dressing stone by
tach the same to g block of stone, a frame | gp electricare, the combination with two elec-
adapted to move on the said guide-rods and | trodes through which g carrent is passed to
provided with two track-rods, 3 carriage mov- Produce an arc, g movable holder for the said
~able on said track -rods, two or more elec- electrodes, and an atomizing-nozzle arranged 1os

O
40 trodes on the said carriage, a feeding-motor upon the said holder and close to the said

on said carriage, a propelling-motor to rotate electrodes to move with the electrodes to pro-

the same, and means to automatically move ject air and watep upon the stone-surface Op-

said feeding-motor into engagement with one erated upon, substantially as and for the pur-

or the other of said track-rods to move bthe | pose specified. |

45 carriage in one or the other direction, sub- 14. The improvement in the art or methogd

- Stantially as described. of dressing.,stone, which consists in generat-

J. In an apparatus for dressing stone, a | ing an electric are, moving the latter along
holder, two electrodes mounted thereon, one | and in close proximity to the surface to be

ol said electrodes having pivotal movement | dressed, with suilicient speed to crack Or 115
50 relative thereto, and worm and worm-whee] “chip off particles of the stone’s surface with-

Qo

95

I10O

pivot to automatically vary the angle of Sépa- | depth, and thereaftep quickly coolin g said

ration of the said electrodes to thereby regu- | surface to prevent undue heatin g and injury
Iate the length of arc between the Same and | to the stone, Substantially as described. 120

55 malntain the same approximately uniform as 15. The improvement in the art or methog

desired, Substantially as described. of dressing stone, which consists in moisten-

10. In an apparatus for dressing stone, a | ing the surface to be dressed, and generating

holder, two electrodes mnounted thereon,.one | gn electric are and passing the same along
of said electrodes having Pivotal movement and in close proximity to the moistened sur- 1o 5

6o relative thereto, worm and worm-wheel mech- face, substantially ag deseribed. f
- anism for rotating said electrode, a fixed ap. 16. In the working of stone to g finished,
mature or core adjustably Supported on said | natural surface, the herein - described im-
holder, an electromagnet mounted onand lon- | provement in the art of dressing the surface
gitudinally movable relatively to said fixed portions of the stope breparatory to the use 30
¢5 armature op core, a spring connecting said | of the.ﬁnishinﬂ'-tools, consisting of generating

-
electromagnet to said holder and normally | an electric are close to the stone-surface and
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In testimony whercof I have signed my
name to this specification in the presence of

two subseribing witnesses. -
GEORGE L. BADGER.

“then moving said are along such surface with
a speed sufficient to erack or chip off parti-
oles of the stone’s surface without the heat
therefrom penetrating to such depth as to dis-

g color or otherwise injure the natural appear- Witnesses:
ance of the finished stone-surface, substan- FRrREDERICK L. EMERY,
tially as deseribed. | AucgusTA K. DEAN.

Y

Y,
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